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THE USE OF GIS FOR MINIMIZATION OF THE TECHNOGENIC IMPACT ON THE
ENVIRONMENT (ON THE EXAMPLE OF THE KIZEL COAL BASIN)

Berezina O.A., Maksimovch N.G., Meshcheriakova O. Yu.
Institute of Natural Sciences of Perm State National Research University (Russia)

berezina.olgal 6(@gmail.com, olgam.psu@gmail.com

The Kizel coal basin (KCB), located in the east of the Perm Region (Russia), has been
developed for more than 200 years.

The territory of the KCB is characterised with complex mining conditions determined first
of all by high watering and intensive amount of karst in rocks and high sulphide sulfur
concentration. 5

The shutdown of mines at the end of the XX century entailed a number of environmental
problems, the main of which are spills of acid mine water, up to 75 million m?> / year (with an
average value of 15-25 million m? / year), with a content of iron, aluminum, manganese, beryllium
hundreds and thousands of times higher than MPC at pH 2-3.

The results of long-term monitoring were integrated in a problem-oriented basin
geoinformation system published in the public domain (http://kub.maps.psu.ru).

The main purpose of the developed web-GIS is to organize monitoring and support the
adoption of managerial decisions aimed at improving the environmental situation. The web-GIS
of the KCB is based on the basin principle, in which river catchments are used to assess the state
of ecosystems in the study area. Based on the GIS, geofiltration models were built and a set of
recommended measures to minimize and eliminate spillage of mine water was developed.

A comprehensive restoration of the natural environmental components of the territory of
the KCB, in accordance with the proposed measures, will significantly improve the overall
ecological situation, positively affect the socio-economic conditions of the territory and
significantly increase the tourist and investment attractiveness of the region.

The reported study was funded by RFBR and Russian Geographical Society according to
the research project Ne 17-05-41114 u 17-45-590793.

Kusenosckuit yroneusii 6acceitn (KYD), pacnonoxennsiit Ha Boctoke IlepMckoro kpas
(Poccus), pazpabareiBaiics 6onee 200 net.

Teppuropuss KYba oTnuuaercsi ClI0XHBIMH TOPHO-T€OJIOTMYECKMMH YCJIOBHAMM, B
TIEPBYIO OYepelb, BHICOKOW OOBOIHEHHOCTHIO W MHTCHCHBHOM 3aKapCTOBAaHHOCTHIO ITOPOJ, a
TaK)Ke BBICOKHM COJIep)KaHUEM CYIbGUAHOH Cephl.

[Npexparmerne paGoTHI MAXT B KOHIIE XX BeKa MOBJIEKIO 3a COOOH psAl SKOJIOTHYECKHX
npo0JieM, OCHOBHOM M3 KOTOPHIX SBIISFOTCS W3JIMBBI KUCIBIX MAXTHBIX BOJ, 00bEMOM JI0 75 MIH
M>/ron (IpH CpelHEM 3HayeHHMH — 15-25 MIH M/rofi), C COepKaHWEM Jeje3a, aTFOMUHHS,
Maprasiia, GepuUTHs B COTHH | ThIcsuM pa3 npesbimaromumM [IJ[Kxq mpu pH 2-3.

[Tony4eHHEIE pe3yIbTaThl MHOIOJIETHETO MOHHTOPHHTA OBUTM MHTErPHPOBaHbI B MPOOIEMHO-
OpPHMEHTHPOBAHHOM OacceifHOBOM reoMHPOPMAIIMOHHON CHCTEME, OITyOINKOBAHHOH B OTKPHITOM
nocryte (http://kub.maps.psu.ru).

OcHoBHOe Ha3HaueHHWe pa3pabotanHo BeO-ITMIC — opraHu3anus MOHHUTOPHHTA H
TOTEpKKA IPUHATHS YIIPaBIEHIECKUX PEIICHIH, HAallpaBIeHHbIX Ha YIIydIeHHEe SKOIOrHIECKOM
cutyaiuu. B ocHoBy BeO-I'MIC K'Vba nonoxxen 6accefHOBBIN IPUHLIMIL, IIPA KOTOPOM JJIs OLICHKH
COCTOSTHHSI KOCHCTEM HCCIIEIyeMO# TeppHTOPHH HMCIOIB3YIOTCS BoxocOopsl pek. Ha ocHoBe
['NC 6buTH IOCTPOEHBI re0QUIHTPAIIMOHHBIE MOAETH U pa3paboTaH KOMIUIEKC PEKOMEHIYEMBIX
MEPOTPUATHI 10 MUHUMHU3AIMH U TIMKBUJIAIMU U3IUBOB AXTHBIX BOJ.

KoMriekcHOe  BOCCTAaHOBIIEHHE NPUPOJHBIX KOMIIOHEHTOB OKDYXKAKOIIEH Cpebl
tepputopur  KYba, B COOTBETCTBHM ¢ TPEIIOKEHHBIMH MEpPONPHATHIMH, IIO3BOJIHT
CYIIECTBEHHO YJIYYIIHTH OOIIYIO SKOIOTHYECKYI0 OOCTaHOBKY, IOJIOKHTENBHO IIOBIMSAET Ha
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