N

N

Tracing and Identifying Sources and Types of Pollution
in Transitional Arctic Shelf Waters

Polina Lemenkova

» To cite this version:

Polina Lemenkova. Tracing and Identifying Sources and Types of Pollution in Transitional Arctic
Shelf Waters. Actual Problems of the Earth Sciences. Geological and Geographic Studies of Cross-
Border Regions, Brest State A.S. Pushkin University (BrGU), Sep 2015, Brest, Belarus. pp.127-130,
10.6084/m9.figshare.7211546 . hal-02017865

HAL Id: hal-02017865
https://hal.science/hal-02017865
Submitted on 1 Mar 2019

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.

Distributed under a Creative Commons CCO - Public Domain Dedication 4.0 International License


https://hal.science/hal-02017865
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://hal.archives-ouvertes.fr

126

ManusA) [2]. POpMBI HAXOMKIEHHUS TSOKETEIX METALIOB OIIPEIEISATNCE TTI0 METOAUKE
AM. Camyyka [3].

Pesysbratel nccrenoBaHuil COnEPIKAHMS TSKEIBIX METAIIOB B HCCIEyeMBIX
THOYBAaX MOKa3ain (TabNKIla), YTO MOYBBI TOPOIOB TOABEPratOTCs TEXHOI'€HHOMY BO3-
HeHCTBHIO, 9TO CKa3BIBACTCS HA YBEIUYEHHH COTEPIKAHUS TSKEIEIX METAIIOB B HUX,
Ormedero, uro mouss! T. JIynka XapakTepu3yloTcs HAUGONBIIAME CONEPIKAHUSIME
TOKEITBIX METAIUIOB 10 CPABHEHUIO C II0YBAMHM 3aITOBEHON TEPPUTOPHH, TaK, COAEP-

xanust Ni 6onbire B 6 pas, Znu Cos 5, Cr 84, Cuu Pb B 3 paza. CozepkaHus TsKe-

JBIX METAIIOB B TMOYBaX I. KoBeNs HE3HAYMTETHHO MPEBHINAIOT KOHIEHTPAIHIO HX
Ha 3a110BE/IHOM TeppuTOpHy (10 ABYX pa3). Jlis mous . Bpecta THIIMYHBIM ABISETCS
3arpAsHeHNe TSOKEIBIME METalllaMH, TIPH 5TOM B GONBIINHCTEE CIyYaeB 3arpi3HHTe-

asamu nous ABsorest Ni, Zn, Cr, Cu, Co, Pb, copepikanue KOTOPEIX NPaKTUYECKH [0~

BCEMECTHO NPEBBIIIAET HOHOBBIE KOHIIEHTPALMHY B 4—5 pas.

Ta6mnua — Cpenaee comepikanue THKETBIX METAIIIOB B I09BaX BOIBIHCKOro
u bpecrckoro IMonecuti, Mr/kr

Bounsisckoe ITonecse, Yikpauna Bpecroxoe Tloncese,
. Benapyce
IToups! 3amoBen- | IT Hcramia S
I 3 OUBEI
reMeHT Wi HOM TEPPUTOPHH | TOpOJa BRAOH TERDNS
TOpUM
111 i i
r. JIyuk | r.Kosens aumnfx e r. bpect | Benosexckas
(n = 58) (0 =62) HAJIBHBINA MapK. (= 36) il
(n.=45) nyma (n =35)
m 523 300 263, .0 w830 270
Ni 32 7 5 5 1
Co 5 2 1 2 0,5
Vv 37 25 17 28 i1
(& 30 7 7 8
Mo 2 1 1 2 1
Cu 60 39 20 12 3
Pb 55 21 19 40 10
Zn 50 10 10 45 10

IIpumeyanue. n — KOIMYECTBO TPOG.

3HAYMTENBHOM TEOXMMIYECKON TIPOBIEMOM SIBIAETCS usydeHne GopM Haxox-
ACHUS TSOKCJIBIX METAIIOB B 1109BaX, YTO HEOOXOAUMO ISl 0OHEKTHBHOM OLIEHKH CTe-
[ICHU MUTPAIVU XUMHYECKUX DJIEMEHTOB..

Juist usydenus GopM HaxoXKIEHUS TSHKEIBIX METALIOB HAMH OBLIHA BBEIOpaHBI
nouBH T. JIyllka, Tak Kak M3 HCCIIEJOBAHHBIX FOPOOB OH OKasaics Hambonee 3arpss-
HEHHBIM TSDKEJIBIMM METAIaMH, 8 TAKXKE€ YCIOBHO yucTas 1moysa Illankoro Hamuo-
HAJIBHO TapKa.

B nousax Illankoro Hau@OHATEHOTO MapKa COJIEPIKaHUE TSHKENBIX METAIOB B
BOJZIOpacTBOpUMOH hopme coctasiseT 0,5-1%. Jlong TAKEIBIX METAIIOB B OGMEHHON
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dopme — 8—15%; TKENBIX METAJLIOB, aicOPOUPOBAHHBIX THIPOKCHIAMH Fe u Mn —
8—12%; OpraHrYeCcKUX WIN CBA3aHHBIX C TYMYCOBBIMH KHCIOTaMH tdopm —30-87%. B
TpyAHOPACTBOPUMO¥E opme yaepiusaercs 40-52% TOKETBIX METAILIOB.

B mnousax ropoxckux nanamadros r.JIymka ymeHbImaeTcs Hous (Qopm
HAXOYKIEHUS TSHKEIBIX METAIUIOB, CBSI3aHHBIX ¢ OPraHWYECKAM BEIECTBOM, U YBEJIH-
upBaeTCs cofepkanue (opM HAXOKIACHUS, CBA3AHHBIX ¢ ruapokcuamu Fe u Mn, a
TaKxe 0OMEHHBIX.

TaxuM 0Gpa30M, PE3yJIBTAaThl HKONOr0-reOXMMIIECKHX MCCIIeIOBAHUM TI03BO-
JTAIN BBLAEIHATH TEPPUTOPHH C TIOBBIIIEHHBIM COAEPXKAHUE TKEJIBIX METAIUIOB B MOY-
BEHHBIX OTIOKEHHSX, TPEBBIIAOMMe GOHOBBIE KOHIEHTPAIMH. Y CTaHOBICHE! 0CO-
GEHHOCTH PACTIPE/E/ICH s TSUKEIBIX METAJIOB, CBSAHHBIX C COPOUPYIOMUMH ¢bpax-
musmu 1ouB. [TokazaHo, YTO B YCIOBMSX I'OPOACKOM Cpeibl IOBBIIIAETCSA MOMBIK-
HOCTB TSHKENIBIX METAJJIOB B IOYBAX ¥ MX MUIPALs B CONPEICIBHBIE CPEIBL.
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TRACING AND IDENTIFYING SOURCES AND TYPES
OF POLLUTION IN TRANSITIONAL ARCTIC SHELF WATERS

The shelf and the coastal regions is perhaps the most important transit areas
within the marine ecosystems. Being the transfer zone they represent areas of the max-
imal biodiversity level, high biological productivity as well as the largest oil and gas
deposit areas. Besides that, it is the region of the intensive navigation and shipping,
maritime port construction, i.e. it is exposed to the maximal anthropogenic pressure
[1]. Hence, the environmental sustainability of the marine coasts in the shelf areas is of
high importance.
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; Anthropogenic activities impact the marine ecosystem i 4
inants and .pollutants from different sources. The tra}rlxsfer Sc)?ycf)rtf‘gsri?:aﬁ% -
strates the intensity of the anthropogenic impact on the different parts of the Ba -u‘
§ea ecosystem. The most remarkable origins include following ones. First, transport
mdl.lstna} and agricultural waters by the river flows. Secondly, the develo;)mentpof (
engineering structures directly on the shelf areas which damages ecosystem. Third, i
dl_scharge of the nuclear waste disposal and industrial wastes which have ex.treme ne
at1v§ consequences on the marine ecosystems. Forth, the air emissions: gases from tl
fabrics and plants ir.lto the atmosphere. Fifth, the chemical particles dis.charged by fu
g?:;lmﬁffqm na.v1gation, shipping and fisheries into the sea by currents and rive
cident)sl’(e,gr,ugi% ;’glﬁllz;'als, as well as oil and gas drilling activities which may cause i
1.’robably the most important type of all pollutants. discharging i |
Ocean is hydrqcarbon products exampling global environmental difasiru[]:]) tllgiis:wl')tI i
caused by .the increasing oil production and oil station drilling. Secondly t.he cu’rr :
transpox:tathn‘within the sea as well as interconnectivity of the parts of’ ecosystem
make oil spilling accidents affecting neighboring water surface. Discharge of t}llle hy
drocarl_aons products directly in to the Barents Sea waters gradually increases due to
the active development and exploitation of the oil deposits as well as its transportation
a{ld accidental spills. What is more alerting, the exploitation of sea oil deposits is espe .
cially dangerous for the Arctic seas. Why? Because all chemical and biochemical -I'
cess here have low speed which is caused by special conditions of the polar clinI:at
with loYV temperatures. Therefore, sea waters at high latitudes can be more pollute
comparing to those located in tropical zones even at similar levels of pollution [5] ]
The addltloqal' source of hydrocarbon products is presented by currents of the Gul‘
?t;ream cqnmstmg of oi} spots and spills brought from the north America and Europe.
. }e;earlzigl Sz:;es of discharge can be noted: the Sargasso Sea, the Norway Sea and

: Irregular distribution of the contaminants within the sea a i

various factors. First, there is certain impact of geographic locat(il(l)lr?;()?t" élsleczl;sllel‘ljtatz
sources. Second, oceanographical particular features: the individual characteristics of
the ocean water cgrrents and their vertical structure. Thirds, the depth of the water col-
umn. Hence, maximal concentration of the oil pollutants is detected in the coastal rela-
vaely calm zones where they are accumulated. Forth, the proximity of the main pollut-
ing source. Thus, the concentration of the carbohydrates is significantly higher near the
oil platrgzms and along the main transport ships routes. ? '
e sources of hydrocarbon contaminations in the B i ipping
routes, drilling works, inflows of the polluted waters f‘roa;;ergfeszatl;ctligdgciﬁpgg

White Sea. As f(?r the contamination by pesticides and heavy metals, the most im-
portant zones of its concentration correlate with the main sources of t,heir discharge ‘
Three s?parated zones can be mentioned. 1) central deep water zone with minimal vgal-
ues, prtsb'ergen (inflow of a-HCH with water from the thaw of snow and laciers) k
2) the .archlpelago Novaya Zemlya. The main source of the contamination is tﬁe nucle-. |
ar testing ground. 3) the Kola Peninsula and the Varanger Fiord. The maximal concen
trations of a-HCH in the Kola Bay reach 1.9 ng/l which is caused by the inflow of th;
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meltwater from Murmansk industrial region. The Varanger Fiord has lesser values of
concentrations (1.2 ng/l) [6]. The total HCH concentrations in the Barents Sea in-
creased after the catastrophe at the Sellafield plant. This proves that the contamina-
tions originating even from sources located far away play critical role for the marine
sustainability and can be easily transported into the adjacent seas.
The contamination of the Barents Sea by Polychlorinated Biphenyls (PCB's) in-
dicates their uneven distribution: relatively stable zones with low level of contamina-
tion and regions with high level of PCB's contamination. Different levels of the con-
centrations of PCB's in the floor of the basins should be mentioned as well: the south-
western, the Kola, the Atlantic and the Novaya Zemlya region. Following reasons can
explain this pattern. The south-west zones with high levels of PCB's pretty clearly cor-
relate with overall direction of the Atlantic currents. In such a way they reflect pollut-
ing sources from the western European territories, e.g. industrial and household chem-
ical inflow from the land into the ocean basin. High values in the Kola region correlate
with Kola Gulf and reflect industrial pollutions inflow from Murmansk. The Novaya
Zemlya region has maximal discharge caused by the nuclear weapon tests and navy
activities. The region to the north of the Cape Zhelaniya is closely connected with the
dump of the military wastes. The high PCB's concentrations in the Atlantic region are
caused by the coastal drainage and polluted runoff of Gulf Stream (Nordcap branch
connected with the Barents basin). High values in Spitzbergen and the Franz-Josef-
Land regions are explained by the ice and snow melting from the archipelagos and
transfered by precipitation. Maximal HCH-concentrations are located in the coastal
zones of archipelagos Spitzbergen, Novaya Zemlya, Varanger Fiord and Kola Gulf.
Higher concentrations are recorded in the littoral area of Spitzbergen archipelago. Par-
ticularly, they are located within the large fiords and caused by the inflow of PCB's by
melted waters from glacial and snow areas. The second largest zone of fixed height-
ened values '*’Cs is located in the shelf zone of the archipelago Nova;'a Zemlya. The
maximal concentration of the Barents Sea waters by radio cesium /s is observed
near the Novaya Zemlya where nuclear tests were placed [7]. At the same time it
should be stressed that distribution of the '*’Cs’is clearly connected with types of the
bottom sediments. The substances are accumulated on the ground, where better places
present fine-grained silt (silty sediments)rather than coarse-grained fractions e.g. sand,
gravel or pebble [8], [9]. In the last ones the concentrations of contaminants is normal-
ly low, because they are washed out from the ground almost immediately or very soon.
Current paper provided analysis and overview of the main types and sources of
origin of the pollutants in the Arctic shelf. This transit region is strategically important
for human activities. At the same time, it is environmentally valuable and vulnerable
region. The most unstable regions under high anthropogenic pressure include the fol-
lowings ones: Novaya Zemlya trough, route of intensive navigation near Murmansk,
western part of Spitsbergen, area located alongside Gulf Stream branches, south-
eastern parts of the Barents Sea. Since study area is located in a transit zone, the envi-
ronmental instability and discharge of pollutants easily overpasses the cross-bordering
areas and may have negative consequences. This paper contributed to the environmen-
tal monitoring by reporting ecological situation.
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UPHOLDING OPEN SOURCE PRINCIPLES FOR EDUCATION: USE
OF QUANTUM GIS FOR TEACHING GEOINFORMATICS

The variety of data and information increases interest to the subject at students,
The development of the skills and abilities to use GIS is not only important in the pro-
fessional education (cartography), but also for broader formal education in any branch
of geosciences. Using geoinformation technologies allows to visualize data and per-
form lectures at high standard as well as to integrate multi-disciplinary approach in
lectures. Hence, students feel like active participants while learning process rather than
passive listeners. They are able to gain new skills, to analyze and compare, to look for
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data. Applying active, collaborative mode "teacher-student” in educational process en-
ubles student to discover and develop his creative potential [1].

However, the most sensitive question while using and choosing GIS is its price.

T it might not be a big problem for the corporations or big companies, it often
tl):coc;lrigsltan;g?;us chal]engeg i")or students with restricted financial budget. The most
popular GIS are represented by following software products: ArcGIS, Maplnfo, Pan.o-1
rama, Neva, Erdas Imagine, GeoMedia and others. Hf)wever, thc;y are commercia
software, not free of charge. In this work I am going to inform audience about the use
of the GIS environment in the public domain: a Quant}xm GIS. The Quantum GIS is a
(IS released under the license GNU (General Public License).

Use of Quantum GIS is free of charge, i.e. every student may install it on his

laptop and enjoy its multi-functionality for the educ.ational purposes. .Quantu'?x GIuS)
allows student to create and analyze maps of countries, 'temtorle-s, regl'ons, c1 1es,.
use both raster and vector data. Thematic layers can be displayed in various \A(/iayst, lItl(-)
cluding in the form of high-quality map layopts. Quantum QIS allows stu e? sue-
solve complex problems of geographical analysis based on the implementation of g

Grd orientation
@ Grid praximity buter
@ Grid shrin/expand
i Grid skeletonization
i Grids product
4 Orids sum
& invent

I» O W pisarze_srive10s07...
. 4" Ruggedness i

’l-

i “.

280 : Voo = Wia?, A
& -
GIS: example of Czech National Park

Fig. 1 — Organizing project in Quantum
ries and creation of various thematic maps, to commu.nicate with rem(')te datalt)‘ills;:s(,i Itg
export geographical objects in other GIS, etc. Thematlc maps crea?le;(_l1 in Qui?sualizing
provide broad opportunities for (ilata ar}glys:; an(in ge:;ilb (}))l(;sseltcl ities:

i j ing colors, hatchings, line types A o ]
graphlcl?/}e(t)l‘ijo?so‘;sica%ly, staring proje%:t from scratch o_ﬁer.x (th.ou.gh not alway;) begutl(s)
at georeferencing scanned paper maps and their vectorization in order to put them 1n
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e-form and to get new spatial information thereafter. To work with bitmap image in
Quantum GIS environment student has to open it as a raster file, find appropriate ¢g
ordinates and refer to them. Then they should move on objects vectorization ('View
'Toolbars', 'Digitizing'). By manual vectorization operator student encircles each obje:
by the mouse and save it using New Vector Layer' dialog in Quantum GIS that alloy
to define a new layer. Then student navigate and click on the menu entry Layer-New
New Shapefile Layer. The new vector layer now exists. To begin digitizing, stude
need to enter edit mode which is commonly required to prevent accidental deleting
important data. Edit mode is switched on or off individually for each layer by the stu
dent himself. Using such commands as 'Add Feature' for starting vectorizing, ‘Mo
Feature' to move entire feature, Node Tool' to just only one part of a feature, enable
student to play around with new objects.

While vectorizing contour lines it is usually enough to set up the starting poin
and the direction of the tracking lines. Later on, it will track the line for as long as if
meets an uncertain situation (e.g. line break). Interactive vectorization is strongly re
lated to the quality of the data source. Automatic vectorization involves direct transfe
from raster-to-vector format using special software (Autotrace). However, editing i
almost always necessary thereafter, as even the most sophisticated software incorrects
ly identifies objects, e.g. confuses symbols with groups of points, etc. There are special
software specifically designed for certain types of automatic vectorization of raste
images (such as maps, text information) that can be used as well. Quantum GIS vecto
ization is performed manually. Then the screen displays another dialog box that allows
student to select operating mode with the image of: "View' or 'Save'. In the first case
the image will be just shown on the map in the default coordinate system. In case if
proper registration is required, student has to register the image. Namely, he needs to
specify coordinates with at least three points of the image in the selected coordinate
system. The Quantum GIS has a variety of tools for editing layers. Changes can be
made by activating layer and choosing any of tools for processing objects (both vector
and raster tools). The selected object can be moved to a new location, changed in their
type, size, etc. [2]. Topologically, performing changes in shape is only possible for
vector objects that are created by the polygon tool. Change the shape of the object can
be achieved by moving, adding or removing nodes which are used not only to change
the form, but also to align objects relative to each other. This process is called combin-
ing sites and is important for docking adjacent objects. ‘

The value of GIS in our time does not require to be advertised. The GIS is used
in almost all kinds of human activities: be it commercial analysis or education activi-
ties. Both involve variety of multiple special tasks and queries. These include assess-
ment of overpopulation, air and water pollution, land cover changes, natural disasters,
finding best route between points, planning sightseeing, tourism, selection of the opti-
mal location of the new office, municipal tasks, etc. The use of GIS in educational en-
vironment, i.e. at workshops, seminar, colloquia, lectures, etc. enables applying multi-
disciplinary approach. Thus, teacher can use information from many sources and relat-
ed disciplines (e.g., a priori knowledge, in situ data, soil or geomorphic schemes, cli-
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matic data, math-calculations, statistics, etc.). The paper reported technical usage and

some functionality of Quantum GIS for education.
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Fig. 2 — Pre-processing raster data (Landsat satellite image) using Quantum GIS
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