N

N

The value of historical documents for hazard zone

mapping
F. Barnikel

» To cite this version:

F. Barnikel. The value of historical documents for hazard zone mapping. Natural Hazards and Earth
System Sciences, 2004, 4 (4), pp.599-613. hal-00301614

HAL Id: hal-00301614
https://hal.science/hal-00301614
Submitted on 18 Jun 2008

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-00301614
https://hal.archives-ouvertes.fr

Natural Hazards and Earth System Sciences (2004) 4. 8390— y -* Natural Hazards

SRef-1D: 1684-9981/nhess/2004-4-599
© European Geosciences Union 2004 anq Earth
System Sciences

The value of historical documents for hazard zone mapping

F. Barnikel
Dept. of Geo- and Environmental Sciences, Geography Sect., Univ. of Munich, Luisenstrasse 37, 80333 Munich, Germany

Received: 28 July 2004 — Revised: 30 September 2004 — Accepted: 11 October 2004 — Published: 13 October 2004

Abstract. The assessment of historical data of small moun- Several steps have to be made in order to gather suffi-
tain torrents in Alpine catchment areas has shown a significient information for a hazard zone map. Aulitzky (1996,
cant difference between the results of a regular hazard zon&78) states that “already before the fieldwork the total con-
mapping and a thorough historical analysis. The Gemsbackideration of the geological, hydrogeological, hydrological,
in the Ostrach valley near Hinterstein (Municipality of Hin- orographic data and the characteristics of vegetation” is a
delang, southern Bavaria/Germany) serves, among others, acessary prerequisite. Additionally, data on land-use, cli-
an example. A “traditional” hazard zone for the Gemsbachmatic conditions, aerial pictures etc. have to be collected. In-
has been mapped in the 1990s. The oldest event includespection in the field allows the inclusion of more recent fea-
in the analysis was the flood of 1954. But historical datatures which may not be included in other data bases or writ-
collected and analysed by the HANG-project shows flood-ten sources. Aulitzky especially mentions “silent witnesses”
prone areas around the Gemsbach differing greatly in siz€Aulitzky, 1992), geomorphic and channel oriented marks in
and location from the one shown in the hazard zone mapsthe field, which bear information on past events. The ge-
The inclusion of all data available for the Gemsbach area (15omorphic features of the research area may, eventually, be
events between 1671 and 1960 collected from four differentmapped and process models can be established.

archives) leads to a completely new picture of the regional

hazardous activity and demands a re-structuring of the tradi-

tional way of hazard zone mapping. Furthermore (confer WLV, 1994), locals have to be inter-
viewed about extent and severity of past events and historical
documents should be included in the collection of data for the
hazard zoning. Even if there are no compulsory regulations
1 Rules for hazard zone mapping about which information to take in and which not, a rudimen-
tary historical analysis is considered vital for hazard zoning.
Local thunderstorms can trigger off extremely high peaksBut as Wagner and Suda have recently found out (2004, 286),
of run-off discharge within very short time in the relatively “the knowledge about floods, land slides and debris flows is
small catchment areas of mountain torrents in the Bavariarmostly poor” among the local population. In the Hindelang
Alps. As a result, many torrents react very individually with area, only about 10% of the interviewed people were able to
either small scale flash floods or debris-flows which endangeremember events which took place more than 40 years ago
the population and the infrastructure of the surrounding area(Wagner and Suda 2004, 289). Many people, on top of that,
The majority of torrents has therefore been blocked since thavere only able to approximately date the event and give in-
late 19th century by the administrative offices for water man-formation about extent and severity. One has to conclude that
agement. Nevertheless, due to the decaying of older structhe questioning of locals may be an additional source of in-
tures and the recent climatic development torrents still tend tdformation, but with strictly limited value. Especially with the
threaten human lives and goods and many of them are, corsometimes long intervals of hazardous activity in the small
sequently, under constant monitoring. One additional waycatchment areas of mountain torrents short series of data are
to mitigate natural hazards in the Alps is the development ofhardly acceptable. Thus, the information gathered from the

hazard zone maps. local population can only account for a few decades and must
be supported by more concrete data from other sources like
Correspondence td=. Barnikel the historical analysis of written documents, as is for exam-

(barnikel@geographie.uni-muenchen.de) ple carried out by the HANG-project (see Sect. 2.2).
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When dealing with historical data one has generally to bear
in mind that documents may differ greatly in terms of age,
quality and relevance. Flood frequency analyses for examFig. 2. Age of the references and the resulting events.
ple become much more reliable when they include historical
information in certain intervals (Stedinger and Cohn, 1986;
Gees, 1997). Naulet et al. (2001), too, regard the coopscriptions on stone pillars and buildings describing histor-
eration between historians and geoscientists (as is the caseal water levels of nearby rivers. Similarly ancient doc-
with the HANG-project, Sect. 2.2) as very valuable when uments include paintings (cf. Pfister, 1999), texts from ro-
dealing with especially extreme events. The results of thegation ceremonies (Mdrn-Vide and Barriendos, 1995), leg-
SPHERE project in France and Spain show how successfuénds or sagas. More continuity with regards to recurring haz-
this kind of cooperation can prove (Benito and Thorndycraft, ards like floods can be found in annals, diaries and measur-
2004). One can differentiate between censored data, wheriag journals. Cadastral maps and administrative files from
the peak of an event is known, and binominal data, whichusually more recent times add enormously to the number
describes the transgression of a threshold alone (e.g. the faof documents available. Sometimes letters or other private
that something was damaged — Stedinger and Cohn, 19863locuments may be applicable, as are postcards, recent draw-
The archives and documents analysed by HANG show botlings or the bookkeeping of great estates. The documents or
kinds of data, the majority of which is binominal data. sources are used to reconstruct climate (e.g. Pfister, 1999;
The evaluation of concrete events raises some question$slaser, 2001), analyse floods (e.g. Benito and Thorndycratft,
Fliri (1998) points out that our knowledge on extreme events2004), geomorphic hazards or earthquakes (e.g. Glade et al.,
before the 20th century is basically based on qualitative2001), and avalanches (e.g. Ammann et al., 1997; Barnikel
pieces of information in general, which are usually not eval-and Copien, 2004), to name the most important fields.
uated critically. The subjective character of some of the in-  The quality of information from historical documents de-
formation needs critical assessment concerning its trustworpends greatly on various factors. First there is the number
thiness (Pfister, 1999). “It is [on the other hand] one of theof archives with information on a certain event. The more
peculiarities of historical sources that they react very sensi-archives yielding data on the event, the better (Fig. 1). Often
tive towards extreme events” (Pfister anéidler 1991, 143).  graver events have found entry in different kinds of archives.
Wang and Zhang (1988) in general think that historical an-Municipal archives for example may account for informa-
thropogenic data is more direct, clear and in most cases alstion on the financial aspect of the damage done, while pri-
more reliable than proxy data (pollen, tree rings etc.), Baronvate archives tend to deal with subjective impressions, for
(1995) even thinks it's more precise than early instrumentalexample personal damage or detailed descriptions of local
data. damage. The different points of view concerning one spe-
Sources for historical data on natural hazards can be muleific event may contribute to a more differentiated view of
tifarious. Deutsch andd?tge (2002) have worked with in- the whole event (Fig. 2). A second aspect is the authenticity
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Fig. 3. Flood events: authenticity, quality, age of references (Berktold = private archive of Mr. Berktold, WWA = Local Hydrological
Office in Kempten, Gem. Hindelang = Municipality of Hindelang, Wittwer/HSA/SA = private archive of Mr. Wittwer plus data from the
State Archives of Bavaria, Literatur = data from literature); Key to Figs. 3-5: The sizes of the circles show the relative importance of the
circle in question for the total number of units. The bigger the circle, the more references came from the respective archive. Authenticity
(green/brown): Green segments show contemporary references to certain events, dark green from the 20th century, light green from pre
1900. Brown segments show younger references from years after the event, dark brown for references from the 20th century, light brown
from pre 1900. Quality (red/yellow): The darker the colour, the better the quality of the reference. Age of references: the darkest shade of
blue represents the 20th century, lighter shades represent earlier centuries.

of the documents. The overall majority of documents should2.2 Historical data and the HANG-project

be contemporary, whereas younger documents, written years

after th_e event had taken place, may only be included as afne project HANG (Historische Analyse von NaturGe-

exception. Itis usually only the contemporary sources thalfahren/Historical analysis of natural hazards) at the Univer-

offer an unbiased view of the event, later additions could leadsjties of Munich and Eichétt deals with the historical anal-

to a distorted picture. The most important aspect, though, issis of natural hazards in the Alps (for an in-depth analy-

the quality of information itself. Some documents only men- sjs see Barnikel, 2004). The research work in this case fo-

tion an event, others give a detailed description. Only doc-cyses on hydrological features like floods, debris-flows, ge-

uments with sufficient information enable further analysesomorphic/geological events (like rock falls and land slides)

(Figs. 3-5). and snow avalanches. HANG works with written docu-
ments, maps and photographs on past hazardous events. The
relevant public and private archives of the study areas are
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Fig. 4. Geomorphic events: authenticity, quality, age of references (key: see Fig. 3).

thoroughly scrutinized (like the administrative offices for hy- mation back to the Middle Ages, in some areas of the former
drology and geology, local hydrological offices, archives of Roman Empire even longer. For a more detailed and concrete
municipal authorities, forestry archives and private collec-point of view, however, for example the establishing of haz-
tions like chronicles or newspaper archives). ard zoning, this data, if based only on historical documents,
is only of limited value. The HANG project therefore con-

Climate data and palaeoflood data in general derived frontentrates on a local analysis of the hazard situation in one or
historical documents or proxy data have been collected inmore closely connected communities. This study is the first
many parts of the world especially in the past decades. Thef its kind, just focussing on a clearly defined area and the
data has mostly been collected for larger areas or fluvial sysnatural hazards there, regardless of the kind of event, whether
tems. One result is a comparatively high density of infor-
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Fig. 5. Avalanches: authenticity, quality, age of references (key: see Fig. 3).

floods, debris-flows or avalanches are concerned, and regardler Napoleonic influence. They also keep governmental doc-
less of the type of source analysed (e.g. just one chronicle ouments like orders, letters and measures taken in case of a
only religious scripts). The findings of the HANG project catastrophical event. But to evaluate the local fluvial dynam-
contribute to the evaluation of natural risks in a clearly de-ics for example, even data from only the 18th to 20th century,
fined area in the Alps. which can be found in most municipal archives, are valuable
enough to provide a sufficient basis for hazard zone mapping.
While written sources from the last few centuries are rel-
atively common, medieval documents are very rare in local For a systematic assessment of all informative documents
archives. State archives in Germany often store documentthe archives relevant for the research areas (in the case
from clerical archives dissolved between 1803 and 1806 unof HANG the areas around Hindelang and the Tegernsee
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Fig. 7. HDB sheet 540 of the 1671 event of the Aschenbach.
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Fig. 8. Chronological distribution of flood events with respect of their severity (Hindelang area).

Valley) have to be listed first. Of special importance are makes the case different from the flood events, which are
the archives of the state agencies (State Agency for Wateusually well dated (Fig. 8). The fact that they often appear
Management/Munich, Geological Survey/Munich, regional in uninhabited regions means that there are far less written
Agencies for Water management in Kempten and Rosendocuments about these events as there are for flood events.
heim) and municipal archives. Other archives include churchSimilar caveats apply to avalanches, they only make a small
archives and private collections (newspaper archives, chronpart of the total number of events.

icles etc., Fig. 1) The access to most archives COMPriSes |, yo1a1 5 number of 882 references were found in both
no problems, some archives, especially private ones, on thgy,q areas, 410 for Hindelang alone. The bulk of events
other hand may remain inaccessible. Since many archivegon'the Hindelang area are flood events (251 references),
lack a modern and logical structure numerous stacks of docy, ,ch |ess are of geomorphic/geological nature (debris flows
uments have to be worked through. Some of the documents, |andsjides, 100 references), quite a few snow avalanches

are almost illegible, others heavily damaged. Maps, illus-p e 4150 been recorded (59 references). Naturally most
trations and photographs are copied and stored in eIectrome the damage occurs with floods, since the villages usu-

data files. The data is then structured (place, time, kind ofy centre around bridges or fords crossing the rivers, and

eyent etc.) andlisted ina specificall_y (.designed.data sheet (Cfare therefore vulnerable. Geomorphic/geological events and
Flg.s. 6and 7). Eventually the data is !ncluded' in a data bar”%Lvalanches usually tend to happen in areas with less inhab-
which allows a systematic search for information. itants and thus are not always considered worth reporting.

As aresult, all the references for events combined make Upbout two thirds of all references for hazardous flood inci-
one event which can be graphically illustrated in a map of adents (177 out of 251) have been found for the 20th century.
hazardous event and all areas affected by it. Atthe same timgijnce the foundation of state run offices for water manage-
the events are classified with regard to their age, source anghent in Bavarian provinces in the latter half of the 19th cen-
source quality. After the multiple entries have been deletedyry the registration of natural disasters connected with rivers
the events are classified after their gravity or severity, thishas dramatically improved. Consequently, the fact that we
step is especially important for the rivers and mountain tor-recorded more findings from the more recent centuries com-
rents. At the end of the analysing process the different riveryared to earlier times not necessarily means that there are
and torrents are classified after their hazardous potential as i fact more hazardous events nowadays, it has to be under-
the case with endangered slopes. stood as a sign of better registration owing to the adminis-

Eventually they are divided in three groups, flood events,tration and the greater interest of people in natural hazards
geomorphic/geological events and avalanches. Geomordue to growing awareness. Additionally, more people have
phic/geological events include rock falls, rock slides, debris-settled in endangered areas and more goods are threatened.
flows etc. Many of the geomorphic hazards only affect small70 references date back to the first half of the 20th century,
areas far away from any settlement. On top of that quite ofterwhere a lot of documents have been lost due to World War
one can hardly pinpoint the factual date of the event. Manyll. Most documents about geomorphic/geological events and
events can only be recognized some time after they actuallyavalanches came from the 20th century, only very few refer-
happened, so that there is onlyeaminus ante quenwhich ences are older.



606 F. Barnikel: The value of historical documents for hazard zone mapping

Very desirable are documents from different archives, par{Hochvogel), was glaciated in the Pleistocene and is char-
allelly shedding light on the same event. Unfortunately moreacterised by large grazing areas between dense mountain
than 80% of the events have only been mentioned in one sinforests. The geology is very complex. The southern part
gle document. Only younger events have found entry in moreof the area belongs to the northern limestone Alps (with fre-
than one archive and are, consequently, better substantiatequent debris flows events), whereas the lower northern part
As a consequence, as many archives as possible need scrus-characterised by the Flysch-zone, which is susceptible to
nizing for singular references to hazardous events. The oldeslide events. The steep slopes all through the Ostrach valley
documents are nevertheless of special importance since thesupport several small torrents tributary to the Ostrach. One
tell us something about the continuity of natural disasters inof them is the Gemsbach, which has a catchment of about
the area. one square kilometre (Map 2). Especially in winter snow

As to the quality of the data, more than 50% of all data avalanches are regular for the southern part of the valley with
for Hindelang were of at least satisfying degree. That meanlevations higher than 1400 m a.s.l. The mean annual precip-
that a concrete date for an event was given and in additioritation rate is around 1630 mm (Hindelang station) with the
more details regarding origin, cause, damages and/or consdtghest monthly rates between June and August (more than
guences. In about 15% of all references only a date was give@00 mm each month) as is typical for stations in the Bavarian
with the remark that an event had taken place, but no furtheAlps. The mean annual temperature is arouh@, fanging
explanation or clarification were given. Still, even these sim-from —2° in January to 186in July. Hindelang, the largest
ple remarks, especially when coming from older documentscommunity in the Ostrach valley, was first mentioned in a
give evidence of the activity of a certain river. Nevertheless,document in 1150, but the area had been inhabited for at
it must be stated that in several cases the documentary evieast three centuries at that time. It became an independent
dence for an event is comparably slight, these dates have tparish in 1435. The intensification of farming activities in
be treated with caution. the Allgau region from the 17th century onwards led to an

Since, as has been mentioned above, many archives lagkpansion of the settlements around Hindelang into endan-
a modern and clearly structured registration, quite a lot ofgered parts of the valley, thereby increasing the vulnerability
files have to be worked through for references which lead toof sites. Today, Hindelang is a favourite tourist spot both in
documents describing hazardous events. Findings are listesimmer and winter.
in a data bank and visualized in maps of natural hazards in
the area (Map 1). The results of this meticulous analysis lead-2 Hazard zoning for the Gemsbach
to a more profound knowledge about the regional differenti- o ]
ation of hydrological and geomorphic dynamics in the Alps. The authors of the scientific hgzard zoning for the Gems-
They prove especially useful for the development of hazardPach area, Geist (1997and Maier (1997, used methods
zone maps. Since most of the data collected for hazard zord€veloped by French and Austrian authorities (confer An-
ing will show a more recent picture of the area, and peoplefoine, 1992 or WLV, 1994). The analysis of historical in-
are not able to remember past events well, only historicalformat'on sources and oth_er documents is considered V|_tal in
written documents provide the basis for a truly long series ofAUStria, as Geist (1997 )points out. Other steps to gather in-
hazardous events necessary for probability analyses for fuformation for the hazard zone mapping included questioning
ture events. The Hindelang area in the Allgpart of the  the locals, mapping by way of analysing aerial photographs
Bavarian Alps may serve as an example, since a traditionand the estimation of the possible extent and severity of an
hazard zone mapping has been carried out for purely sciergvent. Add_|t|0nally,_|nspect|ons in the field contributed to the
tific reasons in 1997 and a thorough historical analysis mad@mount of information gathered.

between 2000 and 2003 adds significantly to the knowledge One of the major problems arising when working at hazard
about the local hazardous potential. zone maps is, understandably, the time factor. While most

other tasks for hazard zoning can be met within reasonable

spans of time, usually there is not enough time (and funding)
3 The research area for a thorough historical analysis. Maier (1997: 8jates:

“Unfortunately references for pre-1900 events were very rare

3.1 Overview P .
Geist, T.: Gefahrenzonenplanung im Alpenraum: Bestandsauf-

nahme im deutschsprachigen Alpenraum und Anwendung eines
Konzepts am Beispiel einer bayerischen Gemeinde, unpublished
thesis, 1997.

The Hindelang area is situated in the Allg part of the
Bavarian Alps (Map 2). It has a size of about 1372%kamd
I(;]Clllees tkée;/.lllages (.)f Hlpgelang,IB?iSOfgrdﬁrft,).\/orderr_:_lR- 2Maier, M.: Gefahrenzonenplanung in den Alpen — Bestand-
eélang an 'Intersteln wit _a total o Inhabitants. _esaufnahme im frargsischsprachigen Alpenraum und Anwendung
study area Hindelang consists of the valley of the mountaingjnes konzepts am Beispiel einer bayerischen Gemeinde, unpub-
torrent River Ostrach, which has its source in the Allgr  |ished thesis, 1997.
Alpen, a mountain range at the German-Austrian border. The  3antoine, P.: Cartographie du Risque Mouvement de Versant,
catchment area of the Ostrach has elevations ranging fromvexpérience francaise, Paper for a presentation in Geneve unpub-
780ma.s.l. (Ostrach near Vorderhindelang) to 2594 m a.s.llished, 1991.
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Historical Map of Natural Hazards
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Map 1. Map of natural hazards established from historical documents. (Hindelang area)



608

3550000

3560000

F. Barnikel: The value of historical documents for hazard zone mapping

3580000

3570000

3550000

,". T o I -ﬂ: .:I:
b | i - |
S — e %) & o
.‘-: i
g
(=9 e - B
S o+ = B
i ',:‘.. i : S ‘a,‘ k } e "
BVia VORARLBERG Wy ) 7 !
: "" o & / TvroL . 5
e T Je + & 3 i A o
< S ; P M'*“’:‘ ¥ o E
= 5 10 Kilomsters .~ ' 2
| s ™ e ; -

3550000 3560000 3570000 3560000 3520000

Map 2. Study area Hindelang of the HANG project.

[in the archive of the Municipality of Hindelang].” Yet, quite 3.3 Flood analysis for the Gemsbach with historical docu-
the contrary is the case. The Hindelang archive, when scru- ments
tinized for the HANG project, yielded an impressive number
of documents dating back to the late middle ages. Most ofThe most recent of the grave events, apart from a flood in
them are just hardly decipherable. One needs, in most case$960, was the flood of 1954, still remembered by many older
a historian to read and evaluate the documents. Events earli¢ocals as the “most severe of all floods” in the area (Map 3).
than 1900 were found by Geist and Maier in a list of flood This event hit almost all torrents in the Tegernsee valley area
events printed in a special issue of the local paper to comwith partially grave floodings (see Barnikel, 2004), but was
memorate the major flood mitigation works in Bad Oberdorf much lighter in the Hindelang area, where it mainly affected
near Hindelang in 1978. Maier calls this list a “very good the torrents in the Hinterstein Valley, the valley of the river
documentation”. In fact, it is a mere list and no further infor- Ostrach. The area flooded by the Gemsbach can be seen in
mation on causes of the floods, spatial distribution, extentMap 3. As a consequence sediment traps were built in the
duration, damages and other necessary aspects is given. middle and lower part of the torrent Gemsbach to prevent
Maier and Geist are not to blame for shortcomings of tra-future flooding of the adjoining grassland and the houses near
ditional ways of hazard zone mapping. But historical datathe Ostrach. The Bavarian State invested about EUR 170 000
collected and analysed by the HANG project shows flood-for hazard mitigation in the years after the 1954 event.
prone areas around the Gemsbach differing greatly in size Some twenty years prior to that event an employee of the
and location from the one shown in the hazard zone maps-ocal Hydrological Office (LHO) in Kempten had drawn a
they drew for the area. The inclusion of all data available formap of the Gemsbach. In that map he included an area
the Gemsbach area (15 events between 1671 and 1960 cqtossibly endangered by future floods after some undisclosed
lected from four different archives — Figs. 6 and 7) leads toresearch he had done the years before. He feared a flood
a completely new picture of the regional hazardous activitywhich would threaten the middle part of Hinterstein, by far
and demands a complete re-structuring of the traditional waythe largest of the three village parts (Map 4). The torrent
of hazard zone mapping. Every half-century of old docu- might leave its bed in a slight curve after a steep ravine-like
ments, roughly spoken, brought a new dimension of the aregection. In the field one can clearly see a dry watercourse
endangered by floods. Especially the heavy floods of 1901eading away from the torrent towards the middle village,
and 1851 contribute immensely to the extent of vulnerabil-a good example for a “silent witness” after Aulitzky 1992.
ity in Hinterstein. A survey among the local population with There must have been water flowing down the slope towards
questions on the largest flood known did not lead to reliablethe middle village at some stage in the past, the documents,
results. Most people did not remember events older than 3towever, do not yield any evidence for such an event.
to 40 years properly and they tended to mix up the correct Between 1954 and 1901 seven flood events (1939,
dates. Events further back than 100 years, like the ones i1939, 1924, 1923, 1920, 1918, 1910) were found by
1901 and 1851, can only be registered by a historical analythe HANG project, none of them included in the haz-
sis. ard zone mapping by Geist (1997pr Maier (19975.
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Municipality of Hindelang
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Map 3. Map of the Municipality of Hindelang (for all following maps: map made by Friedrich Barnikel, reprinted with permission of the
Bavarian Topographic Survey/Munich number 1949/04 on basis of the TOP 25, Sheet 8528).
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Map 5. Area supposed to be endangered by future floods after a map of the Local Hydrological Office in Kempten from the year 1935 (plus
area of Map 4).
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Map 7. Area flooded by the 1851 event (plus areas of Maps 4-6).
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Map 8. Area flooded by the Aschenbach in events prior to 1800 (plus areas of Maps 4-7).

Bridges were damaged, roads destroyed and fields and pasrould be of no use. The ravine part had been blocked in the
tures filled with debris. Most references were found in theyears 1922/23, but, as Geist (199 Ppints out, these con-
archive of the LHO in Kempten, but some references werestructions have been almost totally destroyed in the mean-
made in documents found in the municipal archive in Hinde-while and would be of no help in the case of a new event.
lang.

The flood of August 1901 (Fig. 1) in the Gemsbach area
was part of a series of flood events which hit large parts of
the Bavarian Alps. The map of 1935 drawn by the employee

of the LHO in Kempten clearly outlines the area flooded. A yributary torrent, the Aschenbach, flooded some pastures
It is no surprise that nowadays no local can remember th,'?)rior to 1800 in the 1775, 1774 and 1671 events (Fig. 2).
event: but the documents show the extent of t_he flood and 't%:ompared with the destructivity of floods by the Gemsbach
severity. This event was graver than the one in 1954, houseg,e Aschenbach only inflicted minor damage to the area. But
were damaged, bridges destroyed and the rivers, notably thgy, ¢ ten years ago a local family built a new house in the
Gemsbach carried debris into the adjoining fields and paszeg where the Aschenbach, two centuries ago, used to flood
tures (Map 5). the meadows. If ones goes back in time that far, in this case

Exactly 50 years ago, on 2 August 1851, another floodbased on documents by the LHO, one can come to the con-
event had taken part in the Gemsbach area. Judging from thelusion that the area deemed endangered by floods must be
historical documents alone, which were found in the Statecalculated even larger than shown in Map 6. If all events are
Archive in Augsburg, and the map of 1935, this event wasincluded an area known to have been hit by floods would en-
the gravest in history for the Gemsbach. Compared withclose the Aschenbach part of the catchment as well (Map 7).
the flood of 1901 even larger parts of the village pastureSince the vegetation of the area and other geographic fea-
were flooded, the question how far houses and the infrastructures have not changed much over the past 200 years and be-
ture were hit remains unsolved (Map 6). If compared to thecause the structures put up to block the torrent have mostly
area deemed endangered by Geist (1987 Maier (1997% been badly damaged or are useless, the probability is high
(Map 3) one sees that the real extent of the endangered arethat rainfall-cum-flood events as in 1851 might happen again
judging from flood events in the past, is considerably larger.and inflict similar damage to the population. When one takes
The sediment traps and other measures taken in the lowento consideration the fact that more values have been accu-
part of the torrent after the 1954 event can be neglected imulated in the village and that more houses now exist (com-
the case of a river outbreak in the middle part, where theypared to 1800), the damage would be even graver.
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4 Discussion Baron, W. R.: Historical climate records from the northeastern
United States, 1640 to 1900, in: Climate Since A.D. 1500, edited

Notwithstanding their natural limitations, as mentioned by: Bradley, R. S. and Jones, P. D., 74-91, 1995.

above, historical documents can enormously add to theé3arnikel, F.: Analyse von Naturgefahren im Alpenraum anhand his-

knowledge about local hydrological dynamics. A thorough torischer Quellen am Beispiel der Untersuchungsge_biete Hinde-

analysis of historical documents has to get more attention by ang und Tegemseer Tal, BayernptBnger Geographische Ab-

officials and scientists alike when attempting hazard zoning, handlungen, 111, 209 p., 2004. ,

The amount of time which has to be invested is considerableE3™kel, F. and Becht M. A historical analysis of hazardous events
but the results are very valuable. Future assessments could inthe Alps — the case of Hmde.lang (Bavaria, Germany), Natural
. ) - X . Hazards and Earth System Sciences, 3, 625-635, 2003,

start with a historical analysis of larger areas, not singular  gret.Ip: 1684-9981/nhess/2003-3-625

catchments. Such an approach would minimize costs an@amikel, F. and Copien C.: Lawinenereignisse in alten Doku-
maximize the output. At the moment the successor of the menten und ihre Bedeutungrfdie aktuellen Lawinenkataster.,
HANG project, HANG2/HAWAS deals with all documents Mitteilungen der Geographischen Gesellschafiriéhen, Band

of the Local Hydrological Offices in the Bavarian Alps. A 87, in print, 2004.

second step will then be further research in local archives an®enito, G. and Thorndycraft, V.: Systematic, Palaeoflood and His-
state archives. So far it can be concluded that future attempts torical Data for the Improvement of Flood Risk Estimation, 2004.
to hazard zone mapping should get adequate financing to bgeutsch, M. and &rge, K.-H.. Hochwasserereignisse in

able to provide a wider basis of knowledge and a larger set 1dringen, Schriftenreihe der Thinger Landesanstaltuf
of data. Umwelt und Geologie, 63, 2002.

Fliri, F.: Naturchronik von Tirol, Innsbruck, 1998.

On the other hand, the historical data has to be Comple'Gees, A.: Analyse historischer und seltener Hochwasser in der

mented by proxy data in the field. Especially the Gemsbach g pyeiz Geographica Bernensia, G 53, 1997.

area is promising in that respect. The part of the torrent,gjade, T., Albini, P., and Frais, F.: The Use of Historical Data in
where the silent witness of the watercourse towards the mid- Natural Hazard Assessments, Advances in Natural and Techno-
dle village has been found, needs further research. Drilling in logical Hazards Research, 17, 2001.
that area should yield different layers of sediment and conse6laser, R.: Klimageschichte Mitteleuropas, Darmstadt, 2001.
quently lead to a more profound knowledge of fluvial dynam- Hubl, J., Kienholz, H., Loipersberger, A.. DOMODIS — Docu-
ics in addition to the long list of written documents relevant ~mentation of Mountain Disasters, Internationale Forschungsge-
for the area. sellschaft Interpraevent, Schriftenreihe 1, Handbuch 1, 2002.
Future projects should, therefore, not only include classi-Kiennolz, H.: Hazard maps: decisive parameters and criteria for
cal scientific data, but also historical data, data from remote definition of intensity degree, Intemnationales Symposion Inter-
sensing and data from inspection in the field. A next step praevent — Schutz des Lebensraumes vor Hochwasser, Muren,

. Lawinen und Hangbewegungen Volume 3, 47-58, 1996.
should be the creation of networks of data. For the Bavaryain.vide, J. and Barriendos M.: The use of rogation ceremony

ian Alps the System IAN (Information System of Alpine  yecords in climatic reconstruction: A case study from Catalonia
Hazards) is already in use and new systems like DOMODIS  (spain), Climatic Change, 30, 201-221, 1995.

(Documentation of Mountain Disasters bl et al., 2002)  Naulet, R., Lang, M., Coeur, D., and Gigon, C.: Collaboration be-
will be created, which should include data from all Alpine  tween historians and hydrologists on the Ardeche River (France),
countries in Europe. Interdisciplinarity and internationality ~ in: The Use of Historical Data in Natural Hazard Assessments,

will be the key to a more successful and sustainable hazard edited by: Glade, T., Albini, P., and Fres; F., Advances in Nat-
mitigation in the Alps. ural and Technological Hazards Research, 17, 113-129, 2001.
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