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ABSTRACT

The opaque lagoon. Water management and governance in l’Albufera de València wetland (Spain)

The Albufera de Valencia is a complex anthropogenic waterscape, constructed by different social groups over centuries. Today 
water management in the protected wetland remains opaque, much like the water in the eutrophic lagoon. Four major organiza-
tions manage this natural heritage, which remains torn between nature conservation and rice growing, in a jigsaw of overlap-
ping jurisdictions and crisscrossed visions. Water management in this socioecological-system is complex and contested, and 
takes place within a changing scenario due to recent variations in the water quality and quantity budgets. This paper analyses 
this changing socio-ecological system based on interviews with stakeholders, and advocates for a new model of management 
based on shared governance, mediation and transparent data.
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RESUMEN

La laguna opaca. Gestión y gobernanza del agua en l’Albufera de València (España)

La Albufera de València es un humedal sometido, desde hace varios siglos, a una acusada influencia antrópica. Hoy día se 
halla en un estadio eutrófico, y la falta de transparencia de sus aguas es comparable a la opacidad en determinados ámbitos 
de su gestión, en la que chocan los intereses contrapuestos del conservacionismo y el productivismo, en un entramado de 
jurisdicciones solapadas y visiones contrastadas. La gestión del agua en este sistema socio-ecológico es compleja y conflictiva, 
y tiene lugar en un escenario cambiante debido a las variaciones en el balance de recursos hídricos y la calidad de las aguas. 
Este artículo analiza este sistema socio-ecológico a partir de entrevistas con diversos usuarios y agentes, y propone un nuevo 
modelo de gestión basado en una gobernanza compartida, la mediación y la transparencia informativa.
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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ABSTRACT

The opaque lagoon. Water management and governance in l’Albufera de València wetland (Spain)

The Albufera de Valencia is a complex anthropogenic waterscape, constructed by different social groups over centuries. Today 
water management in the protected wetland remains opaque, much like the water in the eutrophic lagoon. Four major organiza-
tions manage this natural heritage, which remains torn between nature conservation and rice growing, in a jigsaw of overlap-
ping jurisdictions and crisscrossed visions. Water management in this socioecological-system is complex and contested, and 
takes place within a changing scenario due to recent variations in the water quality and quantity budgets. This paper analyses 
this changing socio-ecological system based on interviews with stakeholders, and advocates for a new model of management 
based on shared governance, mediation and transparent data.

Key words: water management, governance, protected area, sustainability, Albufera de València, ecological flows

RESUMEN

La laguna opaca. Gestión y gobernanza del agua en l’Albufera de València (España)

La Albufera de València es un humedal sometido, desde hace varios siglos, a una acusada influencia antrópica. Hoy día se 
halla en un estadio eutrófico, y la falta de transparencia de sus aguas es comparable a la opacidad en determinados ámbitos 
de su gestión, en la que chocan los intereses contrapuestos del conservacionismo y el productivismo, en un entramado de 
jurisdicciones solapadas y visiones contrastadas. La gestión del agua en este sistema socio-ecológico es compleja y conflictiva, 
y tiene lugar en un escenario cambiante debido a las variaciones en el balance de recursos hídricos y la calidad de las aguas. 
Este artículo analiza este sistema socio-ecológico a partir de entrevistas con diversos usuarios y agentes, y propone un nuevo 
modelo de gestión basado en una gobernanza compartida, la mediación y la transparencia informativa.

Palabras clave: gestión del agua, gobernanza, espacios protegidos, sostenibilidad, Albufera de València, caudal ecológico
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 

Figure 1.  The Albufera complex jigsaw of jurisdictions and infrastructures. El complejo entramado de jurisdicciones y de infraestruc-
turas en la Albufera.
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ABSTRACT

The opaque lagoon. Water management and governance in l’Albufera de València wetland (Spain)

The Albufera de Valencia is a complex anthropogenic waterscape, constructed by different social groups over centuries. Today 
water management in the protected wetland remains opaque, much like the water in the eutrophic lagoon. Four major organiza-
tions manage this natural heritage, which remains torn between nature conservation and rice growing, in a jigsaw of overlap-
ping jurisdictions and crisscrossed visions. Water management in this socioecological-system is complex and contested, and 
takes place within a changing scenario due to recent variations in the water quality and quantity budgets. This paper analyses 
this changing socio-ecological system based on interviews with stakeholders, and advocates for a new model of management 
based on shared governance, mediation and transparent data.

Key words: water management, governance, protected area, sustainability, Albufera de València, ecological flows

RESUMEN

La laguna opaca. Gestión y gobernanza del agua en l’Albufera de València (España)

La Albufera de València es un humedal sometido, desde hace varios siglos, a una acusada influencia antrópica. Hoy día se 
halla en un estadio eutrófico, y la falta de transparencia de sus aguas es comparable a la opacidad en determinados ámbitos 
de su gestión, en la que chocan los intereses contrapuestos del conservacionismo y el productivismo, en un entramado de 
jurisdicciones solapadas y visiones contrastadas. La gestión del agua en este sistema socio-ecológico es compleja y conflictiva, 
y tiene lugar en un escenario cambiante debido a las variaciones en el balance de recursos hídricos y la calidad de las aguas. 
Este artículo analiza este sistema socio-ecológico a partir de entrevistas con diversos usuarios y agentes, y propone un nuevo 
modelo de gestión basado en una gobernanza compartida, la mediación y la transparencia informativa.

Palabras clave: gestión del agua, gobernanza, espacios protegidos, sostenibilidad, Albufera de València, caudal ecológico
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.

ACKNOWLEDGEMENTS

First of all, we address special thanks to Maria 
Rosa Miracle for her greeting support and insight. 

the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 

http://limnetica.net/en/limnetica
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.

ACKNOWLEDGEMENTS

First of all, we address special thanks to Maria 
Rosa Miracle for her greeting support and insight. 

the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 

http://limnetica.net/en/limnetica
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.

ACKNOWLEDGEMENTS

First of all, we address special thanks to Maria 
Rosa Miracle for her greeting support and insight. 

the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 

https://www.chj.es/es-es/medioambiente/planificacionhidrologica/Paginas/PHC-2015-2021-Plan-Hidrologico-cuenca.aspx
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.
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the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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social and political debate across many aspects of 
decision-making. There is an assembly with a 
consultative role only, the Junta Rectora, but its 
meetings are scarce. In order to break this isola-
tion, the Junta Rectora, in cooperation with the 
Universitat de València organized an open 
Simposium in 2016, “L’Albufera, Ara”, followed 
by a public exhibition on the history of the civil 
fight to recover the Devesa.

During this symposium, water management 
was the most controversial issue. It became 
evident during the meeting that there was com-
plete lack of a common route sheet for water 
management, neither for future needs nor for 
day-by-day practices. Currently, the main stake-
holders (River Basin Authority, Autonomous 
Community with the three authorities concerned, 
Valencia City Council, researchers from Life 
Albufera) are working on a new Special Plan, 
centered on water management. They have begun 
to meet regularly but there are no concrete results 
for the moment, and no public dissemination of 
the debates and progress.

CONCLUSIONS

The most exceptional value of the Albufera is not 
the internationally recognized birdlife, but its 
unique water system with its complex mecha-
nisms and its specific set of agro-ecosystems, 
which is worth conserving and making sustaina-
ble. This heritage dimension, thanks to the attach-
ment of the people of Valencia to their Albufera, 
is the most significant lever for achieving greater 
sustainability, but also a demanding challenge for 
managers.

The Natural Park was created to increase 
sustainability and conservation of the ecosystem. 
However, management has been marred by 
unsustainable dynamics and most of all political, 
institutional and financial inertias (Jégou, 2015). 
The resulting jigsaw of jurisdictions and stake-
holders has dramatically hindered transparency 
and decision sharing. The key goals of water 
management and governance principles are 
unclear and not common to all stakeholders. One 
of the most evident examples of this lack of trans-
parency and decision sharing is the determinant 
role still played by the Drainage Board. 

Despite this inconsistent institutional context, 
the lagoon and its Devesa have undergone signifi-
cant improvements during the last decades. The 
socio-ecological system should achieve higher 
sustainability through the implementation of 
transparency, conciliation and shared actions of 
water management. Transparency can describe 
the governance as well as the water quality, as if 
water quality reflects governance quality. If the 
governance remains murky, so does the water. 
This interpretation stems from the “corps médial” 
of Augustin Berque, the ecosystem being a 
representation of society, its mesological body 
(Berque, 1996). 

Transparency, conciliation and shared 
governance require the reformulation of the insti-
tutional architecture of the wetland. The recent 
experience shows that the formula of the Natural 
Park has been useful to improve wetland conser-
vation and increase environmental awareness, but 
is insufficient to manage the whole SES, in which 
other institutions are involved. The integration of 
all the institutions managing the Albufera through 
a transversal coordination office is recommend-
ed, to move beyond the current fragmentation. 

Moreover, mediation is absolutely necessary. 
Any mediation has remained informal until now. 
The creation of a permanent observatory, based on 
the emerging social capital of the wetland, could 
be the basis with which to strengthen the approach 
between the two frames –conservationist and 
productivist - traditionally opposed in the wetland. 

This is particularly significant in the current 
and uncertain environmental context, defined by 
highly demanding scenarios of climate change 
and lack of fluvial resources. The threat of 
increasing salinity could bring into question the 
mentioned goal of bringing back the Albufera to 
the idyllic 1960 stage. Most likely, according to 
the current water resource availability, the 
challenge is to find the best way to adapt the 
ecosystem (with the highest water quality levels) 
to a new hydro-social scenario, instead forcing 
the system back in time to a past médiance.

ACKNOWLEDGEMENTS

First of all, we address special thanks to Maria 
Rosa Miracle for her greeting support and insight. 

the sea. Moreover, these allocations are below the 
estimations of the necessities of the lagoon, 
which have been calculated to be 265 hm3 per 
year (Soria & Vicente, 2002). The lack institu-
tional engagement for an ecological flow is regu-
larly discussed in interviews: “Who decides how 
much water is allocated for the Albufera? The 
basin plan does not specify that. Someone needs 
to issue a mandate for that. We need to do it” 
(Interview 2014-6, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)7. 

According to the Water Framework Direc-
tive, the Albufera is an obligatory restriction for 
the whole Júcar system, but in practice, it is still 
the last in the queue, and the agricultural 
demands are given priority. The environmental 
water quality objectives established by the WFD 
for the Albufera do not have to be fulfilled until 
2027. Postponing these objectives could be 
realistic, but it also bestows certain flexibility to 
the administration to manage the system, and to 
preserve the priority of the farming sector of the 
whole Júcar basin, which suffers from enormous 
political pressure. 

The current deficit of the Júcar basin could 
increase in the next decades due to climate 
change processes. The Júcar Basin Authority has 
estimated a 12 % decrease in water resource 
availability in the whole Júcar basin, whereas 
other possible scenarios (Marcos-García et al., 
2017) have calculated higher decreases in rainfall 
and water resource availability for 2030. In this 
possible context, how could the necessities of the 
Albufera be guaranteed? Will it be possible to 
maintain the freshwater stage? Some authors 
have detected significant soil salinity at the rice 
paddies, and have identified a subsurface flow 
from the Mediterranean Sea that varies depending 
on the irrigation practices. This flow produces a 
salinization of soil horizons in depth, and it is 
weaker in the southern area, because of the river 
Júcar water (Moreno-Ramón, 2013; More-
no-Ramón et al., 2015). Moreover, some conser-
vationists link the recent increase of flamingo 
populations as a possible sign of rising salinity. 
Are the Albufera Sostenible (2004) objectives 
really possible or even desirable under these 
dramatically different conditions? Or should 
ecosystem management start a process of adapta-

tion to a new scenario of salinity in a few years? 
And finally, as Moreno-Ramón (2013) suggest-
ed: Are the tancats still sustainable or will renat-
uralization be required to control the increasing 
salinity?

BUILDING CONFIDENCE FOR SHARED 
GOVERNANCE

Since the creation of the Natural Park, social 
consensus about protection has significantly 
increased. Protection and natural heritage are 
now linked: the people of Valencia cherish the 
wetland, its Devesa and its lagoon, as a protected 
area. Citizens appear to be more involved, with an 
increasing number of visitors and local participa-
tion in cultural and educational activities. There 
are new organizations and companies working in 
environmental tourism (especially birdwatching), 
foundations such as Assut (since 2010) develop-
ing awareness of the wetland values through 
dissemination programs and NGOs such as 
SEO-Birdlife, or Global Nature and Acció Ecolo-
gista-Agró, both taking care of the artificial 
wetlands of Mília and La Pipa respectively. Other 
new associations such as Xuquer Viu (created in 
2003) are committed to solving water quantity 
problems, promoting a living Júcar river at the 
basin scale for ecosystems and humans, with 
fresh flowing water. Two Life programs, fully or 
partly dedicated to environmental education, 
have been very successful in recent years –“Envi-
ronmental Seduction” and “Life Albufera”– facil-
itating mass visits to the Devesa and to the La 
Pipa green filter.

During the last decade, a number of areas of 
debate have arisen, drawing attention to the valu-
able social capital of the Albufera. A citizens’ 
association “Fira de l’Albufera” was created in 
2011 in order to organize an annual meeting for 
associations, institutions and inhabitants of the 
Albufera. This association was configured as a 
tool for social and cultural dynamization and also 
as a forum for informal discussion among stake-
holders. Six Fira de l’Albufera de Valencia 
events were organized between 2011 and 2016, 
but unfortunately none in 2017. 

Despite this growing social interest and 
involvement, the park’s management lacks of 

there are two crucial periods for the lagoon, 
which are well known. If the Albufera would have 
enough good water during those crucial periods, 
we could achieve recovery of part of the 
submerged meadows. For that, it’s necessary to 
involve the rice farmers and environmental stake-
holders of the area” (Interview 2014-5, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)4.

The relationship between water quality and 
quantity is an important issue. Pollution concen-
trates when water quantities are low. Lagoon 
water was renovated 21 times per year between 
1971 and 1981, but only 10 times per year 
between 1999 and 2009 (Mondriá, 2010). This 
change is, together with the temporary suspen-
sion of the construction of the sewage transporta-
tion networks, the major factor explaining the 
very limited progress in water quality during the 
last years. This connection between quantity and 
quality tends to be regularly mentioned by envi-
ronmental associations and researchers (Husholf 
& Vos, 2016).

WATER QUANTITY DILEMA

During the decade prior to the creation of the 
Natural Park, the lagoon annually received 300 
hm3 from the Júcar River, and 200 hm3 from the 
Turia River, wastewater and other sources: a total 
of 500 hm3. 20 years later, between 2000 and 
2009, the Júcar River only provided more than 
100 hm3 during the wet years and despite the 
increase in treated wastewater, the total water 
input has never reached 300 hm3 (Mondriá, 
2010). The wetland has lost the 40 % of its water 
input in 30 years, and treated wastewater has 
increased significantly, whereas “natural sources” 
proportionally decrease. Is this the start of a new 
médiance?

Water quantity has decreased because the 
lagoon is the last water body in the Júcar Basin, in 
geographical order, following the river flow, 
before the waters reach the sea. The wetland is 
affected by recurrent drought periods, but beyond 
this temporary scarcity, the Albufera is threat-
ened by the structural deficit of the Júcar basin, 
estimated to be 195 hm3 per year in the current 
Basin Water Plan (2015-2020). The Júcar River 

district is, in fact, a well-known case of basin 
closure (Molle et al., 2010; Avellà et al., 2014) 
with a substantial imbalance between “paper 
water” (official allocations) and real water, due to 
the recent disproportioned expansion of uses and 
the overestimation of basin resources in the water 
planning cycle of 1998 (CHJ, 1998). This quanti-
tativist perception of water is not accepted for 
some stakeholders: “They consider the river as 
water. It’s the same to say the forest is only 
timber, but the river is obviously not only water” 
(Interview 2014-8, see supplementary informa-
tion at http://www.limnetica.net/en/limnetica)5.

According to the recent official water basin 
plans, the water allocated to the lagoon has 
increased in the last two decades. The 1998 Basin 
Plan estimated 100 hm3 as water necessities for 
the Albufera. Ten years later, the Basin Plan of 
2008 allocated 167 hm3, the percentile 95 % of 
the historical series estimated in the study for 
sustainable development of the Albufera 
(CHJ-TYPSA, 2004). The current Water Basin 
Plan (2015-2020) has allocated 210 hm3, adding 
some winter flows from Júcar and Turia basin to 
the historical surface and groundwater inputs, and 
to the irrigation return flows. 

Does this mean that the Albufera has been 
receiving an increasing volume of water during 
the last two decades? Unfortunately, not. Or at 
least this is the perception of most of the agents 
involved in the management of the Albufera. 
Most of them express the opposite opinion. 
“During one of the last meetings, there was a 
consensus: the Albufera gets less water and needs 
quality water from the Júcar. This is established 
by the law” “All is regulated on the paper but is 
not achieved” (Interview 2014-5, see supplemen-
tary information at http://www.limnetica.net/en/
limnetica)6. And the gauging stations installed 
since 2014 by the regional government in the 
main 15 irrigation channels never have measured 
more than 100 hm3 per year. 

In any case, there is no way to easily check the 
water budget, because the Natural Park does not 
have a complete gauging network. The Basin 
Júcar Authority only can estimate indirect sourc-
es analyzed through management models and the 
Drainage Board JDA does not make available 
information on water levels and water pumped to 

system. According to common-pool resources 
theory (Ostrom, 1990) collective management of 
shared natural resources requires following a 
reduced number of basic rules that are not 
respected in the Albufera. These rules include 
participation of all the users in decision-making 
processes affecting the collective wealth, which 
is also intrinsic to democratic societies. The 
current situation fails to conform to the Spanish 
legal framework, which considers all the surface 
water bodies as public wealth. It is also far from 
the spirit of the European Water Framework 
Directive, which advocates for the representation 
of all users in the management of water. In the 
Albufera, despite the collective societal interest, 
the water levels are managed as a private water 
body. This could be considered inertia or the 
remainder of a former “médiance”, in which rice 
production was the dominant activity that config-
ured and defined the wetland system. This “médi-
ance” does not exist anymore.

MANAGING WATER QUALITY: PURSU-
ING TRANSPARENCY

National and regional administrations made 
important investments in water treatment in the 
1980s and 1990s to improve water quality in the 
ecosystem. Chlorophyll-a levels significantly 
decreased during the 1990s, and are still slowly 
decreasing, since 2016 even below the hypere-
utrophic levels.

However, the water quality has not improved 
sufficiently to meet sound ecological standards 
and this progress is not enough for conservation-
ists. “The improvement is stagnant. […] For a 
decade, we have been in a period of improve-
ment but we are stagnant […]: the process is 
slower in an ecosystem so altered” (Interview 
2014-4, see supplementary information at http://
www.limnetica.net/en/limnetica)3. If wastewater 
treatment plants and sewage pipelines were built 
around the park, with some having tertiary 
processing capable of removing some of the 
phosphorus and nitrogen, it would be possible to 
absorb all the urban water of the system.

However, the sewer transportation system 
remains inadequate: it is incomplete on the west 
shore of the Albufera and it cannot process storm-

water during downpours. The tertiary treatment is 
not fully efficient, even not in operation or exist-
ent in some places, and the treated water contains 
an excess of phosphorus that feeds chlorophyll 
production. Moreover, there are still some irriga-
tion channels in the northern area receiving 
sewage from some urban areas, and directly 
discharging pollutants into the lagoon. 

Green filters have been used in the lagoon 
since 2008 through three artificial wetlands (la 
Pipa, Mília and l’Illa) in place of rice field 
tancats. La Pipa was designed to restore part of 
the wetland which was going to be affected by a 
failed project of ravine channelization. It has 
produced significant educational and scientific 
results. Mília and l’Illa were designed to clean 
and renaturalize the water after initial processing 
in a treatment plant, as a part of the Albufera 
Sostenible project. They have never been 
connected to the sewage treatment plants and 
only filter water from the drainage channels of the 
irrigation system. 

Clear phases were frequent at the beginning of 
the 21st century but they have been rare during 
the last decade. Fortunately, during the last two 
years a limited but significant bloom of macro-
phytes (Potamogeton pectinatus, Najas marina, 
Ceratophillum demersum, Myriophyllum spica-
tum, Potamogeton crispus) has taken place in 
Spring and Autumn, interrupted by massive 
mortalities in Winter and Summer. These chang-
es evince the lagoon’s capacity of self-regenera-
tion, which was postulated on several occasions 
by professor Miracle. However, the lagoon 
mat-sediments trap significant levels of toxic 
heavy metals, and other researchers fear that an 
improvement of water quality and a decrease in 
pH could activate all the heavy metals accumulat-
ed at the bottom of the lagoon (Martín-Monerris, 
1998). This has been defined by some experts as 
a Damocles’ sword over the wetland (Llorens & 
Dies, 2017). 

Flushing operations during clear phases may 
provide a tool for water renovation. According to 
some interviewees, this requires a sound and 
coordinated management, integrating all the 
system users: “We don’t think it could be resolved 
with less water, but the management is lacking 
consultation between authorities: for example, 

The other two institutions are less visible but 
ultimately more powerful, and both are specifi-
cally concerned with water management.

• The Júcar Basin Authority (Confederacion 
Hidrográfica del Júcar - CHJ), belonging the 
Ministry of the Environment, is responsible for 
water management in all of the Albufera hydro-
graphic basin. 

• The “Drainage Board” (Junta de Desagüe, 
JDA) is a government board elected by the all the 
farmers of the tancats area (polders), where all 
the municipalities sharing the tancats are repre-
sented, but the presidency is permanently held by 
the Valencia City Council. It was created at the 
beginning of the 19th century to control the water 
level of the lagoon and to facilitate drainage 
works (Sanchis, 2001). It controls the water level 
in the lagoon and rice paddies by means of sluice 
control in the three outlets (goles) and a pumping 
station at the Pujol outlet. The Spanish Water 
Law does not acknowledge this privative man-
agement of a public water body, but the JDA 
argues that the Albufera is a private water body 
owned by the Valencia City Council. 

The coastal lagoon, within its medieval bound-
aries corresponding to the rice fields, has been 
protected since 1986 by the Autonomous Commu-
nity Authority. It was the subject of two protection 
plans before the current Pilot Plan for Use and 
Management was approved in 2008, after eight 
years of negotiations. But a part of that plan is not 
yet in action under a legal ruling. This part 
concerns different areas of protection, as construc-
tion threats are pressing on the coast. Moreover, 
the plan currently in force does not really deal 
with rules about water management. A new plan 
was outlined in 2013, including recommendations 
for water management, but it is also on hold. So, 
the park still waits for legal documentation to 
define water uses and protection levels.

Since the beginning of the last financial crisis 
the Park Authority has encountered great barriers 
to the mobilization of economic and human 
resources. In contrast, the technical department of 
Valencia City has maintained its resources with 
the support of European funds. During the last 
decade, this delineation has created a contrast 
between the areas managed by the Park Authority 
and the areas managed by the City Council 

(Jégou, 2015), which partially explains the differ-
ence in ecosystem recovery rates between the 
Devesa and the lagoon and rice paddies, much 
more favourable to the dune barrier landscape. 

As the Spanish central government owns all 
the water bodies (according to the 1986 Water 
Law), the CHJ allots water quantities to users, 
particularly to irrigator’s communities. The 
central government is also in charge of the 
construction of the main infrastructures of the 
sewer system.

Although water levels in the lake are 
controlled exclusively by farmers, other stake-
holders have an interest in water management: 
fishing communities, hunters, touristic residents, 
ecology associations and foundations. Two asso-
ciations are particularly active: Acció Ecologis-
ta-Agró, which has defended an interest in the 
park for years and is able to bring legal action; 
and the Community of Fishermen of El Palmar. 
Both groups are significantly affected by the fact 
that agriculture is the only criteria to control the 
water levels and the communication with the sea. 

Information has not been publicly available 
about how water is managed within the lagoon, 
that is to say, how the water level is adjusted 
depending on the times of year, except that it is 
adapted for rice farming. The Drainage Board 
(JDA) does not reveal its timetable and has acted 
arbitrarily during the last decades. This has been 
tolerated by Valencia City Council until recently, 
and has generated conflicts with the other admin-
istrative bodies. In 2016, a professional fisherman 
sued the JDA for drying the drainage canals. In 
2017 the attorney’s office ordered that control 
should lie with the Autonomous Community 
Authority, but it is not yet clear how this is going 
to be implemented. Therefore, on paper, it is now 
possible to ask for information about how the 
lagoon is regulated from the JDA. 

This complicated situation for water manage-
ment led Mieke Husholf (2012) to conclude that 
the Albufera is “stuck in fragmentation”. Water 
management in the lagoon is disconnected from 
protected area management: all the parameters 
are handled for rice growing, such as the water 
level in the lagoon and the water allotted to the 
area. From an institutional perspective, this is the 
most evident dysfunction of this socio-ecological 

two different social groups but, most of all, to 
different outlooks and relationships with nature. 
Nature conservation is perceived as a severe 
restriction by numerous farmers, whereas the 
ecologist organizations blame some farming 
practices for some detrimental changes to the 
wetland ecosystem (shorted flooding periods, low 
water levels, concrete lining of canals, etc). How-
ever, when they are interviewed, both groups 
share the mutual understanding of a common 
necessity to protect the wetland. Ecologists 
defend the critical role of rice paddies in the 
conservation of wetland fauna, whereas farmers 
acknowledge the added value that the wetland 
bestows to their rice production. 

The lack or insufficiency of economic com-
pensation for the ecosystem services provided by 
rice farmers hinders this convergence of interests. 
The recent reforms to the Common Agricultural 
Policy (CAP) specifically addressed these 
agro-environmental systems, have given specific 
economic support to sustainable farming practices 
developed within the Nature 2000 network. How-
ever, the Albufera farmers have publically threat-
ened the administration with protests against the 
CAP agro-environmental subsidies if this aid 
involves forbidding certain practices, such as 
burning the straw after the rice harvest (Llorens & 
Dies, 2017). The economic compensation is not 
enough to abandon unsustainable practices.

INSTITUTIONAL FRAMEWORK WITH 
CRISS-CROSSED TOOLS AND JURISDIC-
TIONS: WHAT ARE THE GOALS FOR 
WATER MANAGEMENT?

The Albufera of the 1960s is unanimously consid-
ered by all the interviewees as the best state of the 
waterscape, while that of the 1980s saw the worst 
years, with dark water and massive fish death 
episodes in the irrigation channels and lagoon 
shores. One of the most important points to 
debate is the benchmark for ecological quality. 
Most stakeholders refer to the Albufera of 1960s 
as a model to restore. Hulshof and Vos (2016) 
called it the “idyllic landscape frame”. This opin-
ion is shared not only by environmentalists but 
also by farmers and fishermen. The period is 
associated with bucolic collective memories, 

such as swimming in the lagoon, eating fresh 
prawn cones, and the availability of drinkable 
spring water in the middle of the lagoon.

To return to the pristine conditions of the 
1960s is also the management goal settled by the 
Júcar Basin Authority (Confederacion Hidrogra-
fica del Júcar), acknowledged after a participa-
tory process that took place in 2004 (CHJ, 2004; 
2016), which was also the basis for an ambitious 
research program (Albufera Sostenible) and for 
the planning of restoration projects in the 
hydraulic system. The Albufera Sostenible 
program established an exhaustive list of water-
works. This mission included the interception 
and treatment of the sewage systems surrounding 
the Albufera (mainly through the new Colector 
Oeste pipe), the construction of several storm 
tanks to capture polluted rainfall, and the crea-
tion of several artificial wetlands to act as green 
filters to renaturalize the treated wastewater 
(Martín, 2008; Mondría, 2010). 

Unfortunately, the overlapping structure of 
administrative jurisdictions and responsibilities 
in the Albufera does not contribute positively to 
the facilitation of ecosystem management. Four 
main institutions act as decision makers, and 
share in the jigsaw of jurisdictions to create a 
“disorganized” (Interview 2014-4, see supple-
mentary information at http://www.limnetica.net/
en/limnetica)2 system of water management. 
These are: the Autonomous Community Authori-
ty (Generalitat Valenciana), the Devesa-Albufera 
technical department of the Valencia City Coun-
cil (the Oficina Técnica Devesa-Albufera), the 
Júcar Basin Authority (Confederacion Hidrográ-
fica del Júcar - CHJ), and the Drainage Board 
(Junta de Desagüe, JDA).

Two of these bodies are more publicly visible, 
concerned mainly with ecosystem conservation. 
Some of their powers overlap, as do the locations 
that they manage: 

• the Autonomous Community Authority 
(Generalitat Valenciana), through two institu-
tions: one for natural areas management 
(Albufera Natural Park Authority) and one man-
aging water treatment plants (EPSAR).

• Valencia City Council, the owner of the 
Devesa and the lagoon through its technical 
department: the Oficina Técnica Devesa-Albufera 

nature and culture that has resulted from a long 
material and immaterial mutual interaction. The 
different waterscapes over the centuries have 
reflected the identities, ideas and technologies of 
the dominant stakeholders, and can be conceptu-
alized as different “médiances”, each of them 
attached to a particular water management system 
and to different forms of governance (San-
chis-Ibor et al., 2008). From Antiquity until the 
17th century, the Albufera was a large brackish 
lagoon (Rodrigo et al., 2009; Marco-Barba, 
2009), connected to the sea through a regulated 
200 m wide inlet. The spectrum of fluctuations of 
the water table was controlled by the local fishing 
community, closing and opening the inlet and 
artificially introducing water from the Xúquer 
and Túria rivers when it was necessary to raise 
the water level (Sanchis-Ibor, 2001).

In 1760 rice farmers took the control of the 
inlet. With the support of the Crown, they drained 
the marshes and irrigated the new lands (García 
Monerris, 1983). In the following decades, farm-
ers stopped using the natural inlet, which had 
become disconnected and far from the lagoon due 
to the reduction in the wetland’s size. They 
opened three new canals to drain the lagoon, 
installing sluices to close the flow from the sea. 
The lagoon came to be supplied exclusively with 
abundant fresh water through irrigation channels 
from the rivers, primarily from the Acequia Real 
del Júcar. Salinity decreased, and the wetland 
became an oligotrophic freshwater lagoon (San-
chis-Ibor 2001; Rodrigo et al., 2009; Marco-Bar-
ba, 2009). 102 Small polders (the so-called 
tancats) were built to drain the lands located 
below the lagoon water level (5 200 hectares).

During the second half of the 20th century, the 
lagoon was transformed into a third waterscape as 
the area came to be dominated by residential and 
manufacturing developments. This unplanned 
urban sprawl spread from València city, mostly 
affecting the west and northern shores. Abundant 
wastewater was discharged into the Albufera via 
the network of irrigation channels, and farmers 
used increasing amounts of fertilizers and pesti-
cides. This transformation peaked from 1970 to 
1980. The Albufera became heavily polluted, 
receiving enormous quantities of phosphorus and 
nitrogen (and even heavy metals) and in the end 

became highly eutrophied, reducing the number 
and variety of macrophytes and fish species 
(Carrasco et al., 1972; Blanco, 1984; Blanco et 
al., 2003; Soria, 1987; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993). In this transitional 
period, the coastal sand barrier (the Devesa) was 
also partially urbanized (1967–1974) with a 
touristic development project launched during the 
Francoist dictatorship, that threatened the conser-
vation of the ecosystem.

During the 1970s and 1980s, the degradation 
of the ecological conditions of the lagoon took 
place simultaneously to important institutional 
and social changes. The Albufera (its coastal 
lagoon, its Devesa and its rice crops) came to be 
seen as natural heritage. The “Tot el Saler per al 
poble” social movement claimed the public own-
ership of the Devesa. Both the lagoon and the 
sand barrier were under the jurisdiction of the 
Valencia City, so the City Council stopped the 
development project, started controlling the 
access to the coastal forest, and in 1980 created a 
technical service (OTDA) to restore the sand 
dunes and the pine forest the condition they were 
in prior to the urbanization project. A few years 
later, the new Autonomous Community of Valen-
cian Country created the Natural Park of the 
Albufera of Valencia (1986) to give a legal identi-
ty, ensure conservation, and provide autonomous 
legal standing to the area. 

Since the creation of the Natural Park, the 
management of the area has been clearly tugged 
in two directions: between agricultural and 
economic exploitation on one side and ecological 
conservation on the other, creating two different 
“frames” according to Mieke Hulshof’s structural 
approach (Hulshof, 2012; Husholf & Vos, 2016). 
Too frequently, the two directions come into 
opposition. For example, just after the park was 
created, farmers’ organizations and other 
businessmen created an association to fight 
against the legal restrictions imposed by the 
conservation institution. They took the case to 
court, and in 1992, the decree creating the Natural 
Park was annulled (however, it was reapproved in 
1993). At other times, the two directions coincide 
with negotiations or empirical solutions, such as 
the use of pheromones to fight against plagues. 

These two directions correspond not only to 

2013; Janssen et al., 2007). Both eco-social 
perspectives provide the appropriate conceptual 
framework to analyse complex interactions in 
ecosystems such as the Albufera wetland.

The main source of information of this research 
consisted of semi-structured interviews conducted 
as part of a comprehensive approach (Kaufmann, 
1996), during two periods of fieldwork in 2004 (10 
weeks and 49 interviews) and 2014 (11 days and 
18 interviews), held in Spanish with stakeholders 
from 25 different organizations. Some of the inter-
viewees were contacted in both periods, providing 
perspective on how the Albufera had changed over 
10 years. For each survey, participants were asked 
about the current state of the wetland, management 
practices and expected evolution. For confidential-
ity reasons, we have not used their name when 
quoting them but we use their number in classifica-
tion for the excerpts translated for this paper: inter-
views 2014-1 to 6 are political institutions, 2014-7 
is a local councillor, 2014-8 to 10 are scientists, 

2014-11 is a farmer, 2014-12 and 13 are compa-
nies, 2014-14 to 17 are NGOs and finally 2014-18 
is a media. 

We also used information from another 30 
interviews with key agents of the recent history of 
the Albufera that were recently published by the 
Assut Foundation (Llorens & Dies, 2017), and 
the unpublished documentation and video files of 
the Symposium “L’Albufera Ara” that took place 
in Valencia in December 2016, featuring experts, 
managers and researchers working in the 
Albufera throughout the last decades. Other 
information sources consulted include legal or 
educational documents and the daily local press.

STATES AND CHANGES IN THE CON-
STRUCTION OF THE ANTHROPOGENIC 
SYSTEM

The Albufera can be thought of as a complex 
anthropogenic system (Fig. 1), an artefact of 

INTRODUCTION

The Albufera is a coastal freshwater hypere-
utrophic lagoon 10 km south of Valencia (Spain). 
The lagoon (2320 ha) is surrounded by an arch of 
marshlands where rice is grown (16 000 ha), and 
separated from the Mediterranean Sea by a forest-
ed sand barrier. The case of the Albufera illus-
trates the complexity of water management in 
some Mediterranean wetlands where the connec-
tion between irrigation systems and palustrine 
ecosystems creates an amalgam of contrasted 
visions, goals, functions and values, generating 
enormous difficulties to define shared strategies 
for sustainability.

This work pays tribute to Professor Maria 
Rosa Miracle. She made the Albufera a preemi-
nent subject of research, developing seminal 
works on its hydrobiology and guiding the action 
of numerous younger researchers (Serra et al., 
1984; Garcia et al., 1984; Soria et al., 1987; Mira-
cle et al., 1987; Vicente & Miracle, 1988; Alfon-
so & Miracle, 1990; Vicente & Miracle, 1992; 
Miracle & Vicente, 1993; Romo & Miracle, 
1993, 1994, 1994a; Soria et al., 2001, 2002, 2005; 
Oltra et al., 2001; Miracle & Sahuquillo, 2002; 
Romo et al., 2008; Miracle, 2012; Marco-Barba 
et al., 2013; Onandia et al., 2014, 2015). Beyond 
this outstanding scientific contribution, she was 
also a passionate and vocal advocate for the 
protection and recovery of the Albufera. 

Throughout the last two decades, on several 
occasions, Professor Miracle told the authors that 
the human-induced hypereutrophic stage of the 
Albufera could be reversed in the space of a few 
years. It “just” depended on how water manage-
ment was handled: “It’s only a problem of water 
flow regulation, with clean water. I think we 
have technology also to clean water. Aquatic 
ecosystems are very grateful: it just took one day 
or two for reproduction of seaweed. If we give 
clean water, good seaweeds, then macrophytes 
come out” (Interview 2014-8 see supplementary 
information at http://www.limnetica.net/en/
limnetica)1. The Albufera waters, unfortunately, 
are still not transparent. The lagoon got dark 
during the 1970s, as a result of the uncontrolled 
industrialization and urbanization of the surround-
ing areas, and from then on, only sporadic short 

winter clear phases have taken place. Water man-
agement is also opaque. Information loopholes, 
overlapped institutions and contested visions are, 
among others, responsible for this murkiness, 
which dramatically hinders ecosystem recovery. 

This opacity is investigated in this paper. How 
is water managed in the Albufera Natural Park? 
How can the management be made transparent 
and consistent? This paper addresses environ-
mental geography through an empirical approach 
based on numerous interviews and on the review 
of local documentation and events. It begins with 
the historical construction of a complex water 
system and the way it operates today. The 
purpose is to understand a territory that is “on 
hold”, where water management is a jigsaw made 
up of multiple stakeholders. The final part of the 
paper suggests some changes for the future, in 
order to work towards the good management that 
professor Miracle claimed for.

METHODOLOGICAL AND CONCEPTUAL 
FRAMEWORK

This paper deals with environmental geography 
through a territorial approach linking stakeholders 
and ecosystems. Environmental geography aims at 
all-round thinking involving both political and 
natural dynamics. This approach is based on the 
ethical values of ecological centrism: humans 
surrounded by their biosphere and belonging to it 
(Larrère, 2010), and managing ecosystems holisti-
cally. Two concepts are related to this integrated 
vision. First, the notion of “médiance”, a French 
neologism created by Augustin Berque in 1990, an 
orientalist geographer and philosopher, to under-
stand the intricate and inseparable relation between 
a society and its “milieu”, its natural environment 
(Berque, 1990). In continuation of this concept 
appeared the “mésologie” as a science for the 
analysis of the humans’ “milieux” (Berque, 1996). 
This link between social and ecological environ-
ments has also been explored by Berkes and Folke 
(1998, 2006), who coined the concept socio-eco-
logical system (SES) to provide a holistic frame-
work to understand and strengthen ecosystems 
management. This has opened a field of research 
for the analysis of ecosystems resilience and 
robustness (Folke, 2006; Anderies et al., 2004; 
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