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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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MODERN SITUATION AND DYNAMICS OF ANTHROPOGENIC
IMPACT ON ECOGEOMORPHOLOGICAL CONDITIONS
(CASE STUDY OF THE EASTERN KURA DEPRESSION)

Abstract. The article analyzes in detail the anthropogenic factors affecting the ecogeomorphological conditions
in the the Eastern Kura depression (Kura-Araz lowland and surrounding areas). According to the reviewed literature
theoretical base of human effects on geomorphological environment and modern situation of human activity were
analyzed in the studied area. On the base of supervised and unsupervised classification of the Landsat images
(1976-2017) land use-land cover (LULC) map of the territory was compiled with application of GIS technologies.
Six land cover types were distinguished with a geomorphological interpretation executing the classification for the
year 1976 and 2017: water, green, bare land, salinity, parcel and urban (settle areas). It was estimated the area,
decrease and increase of each land cover type. The dynamic and transformation of land covers were determined with
the change detection function. For example, it was defined that the most increasing land cover in the area of
transformation since 1976 to 2017 is the sown area. Due to the anthropogenic development of the studied territory,
the largest reduction in the area of bare (33.85%) and salinization (25.43%) land covers occurred during this period.

Key words: Anthropogenic factor, Ecogeomorphological condition, GIS, land use, land cover.

Introduction. The Eastern Kura depression which is an important agricultural region and constitutes
more than 30% of the territory of the Azerbaijan Republic, with a number of international and regional
transport corridors (International Silk Road, North- Southern corridor, Baku-Tbilisi-Jeyhan oil pipeline,
TANAP gas pipeline, etc.), communication lines, Kura-Baku drinking water pipeline require detailed
ecogeomorphological research here. Various types of endogenous (mud volcanism, modern tectonic
movements, seismicity) and exogenous (fluvial, arid-denudation, thalassogenic, swampy and salinity)
relief formation processes, including anthropogenic factors (irrigation erosion, intensive grazing,
exploitation of oil and gas deposits, construction materials, etc.) create more complicated
ecogeomorphological conditions and increase the relevance of the research [1,2,3,4,5,6,7,8,9,10,11]. Thus,
most studies conducted in the field of anthropogenic effects on ecogeomorphological conditions express
their theoretical provisions and are focused on individual components. However, studies on the
anthropogenic impacts on ecogeomorphological conditions on the base of land use-land cover
classification have not been conducted. From this point of view, the presented research work is of
significant scientific and practical importance.

The object of the study, methods and data. The study area lies in the northern hemisphere between
latitudes 38°49'09" - 40°51'48,71" N and longitudes 46°40'53,61" - 49°35'23,41" E in the east of
Greenwich (figure 1). Supervised (Maximum-likelihood algorithm) and unsupervised (ISODATA
clustering) classification methods have been applied using corrected Landsat 2 MSS (1976) and Landsat 8
OLI & TIRS (2017) images with a band combination (RGB) of near-infrared (0.7-0.8 mkm), red
(0.6-0.7 mkm) and green (0,5-0,6 mkm) wavelengths and multitemporal LULC maps were composed.
Change detection of 1976 and 2017 LULC maps was conducted in SagaGIS and ArcGIS software (figure 3).

—— 48 ——
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Figure 1 — The location map of the Eastern Kura depression

Results and discussion. Anthropogenic factors affecting the ecogeomorphological conditions of the
Eastern Kura depression in the modern era include man-caused activities (oil and gas extraction, building
materials production oil and gas extraction, building materials production, construction and exploitation of
irrigation systems), artificial irrigation, pasture-cattle breeding, settlements and etc. (figure 2). The Eastern
Kura depression is an important agricultural region but also an area of international importance, where the
Silk Road, the North-South transport corridors pass. In addition to it, the highways of national importance
in the depression, local and rural, urban and interurban roads, with asphalt and ground cover, and railways
of international importance have some influence on the environmental conditions of the studied area [12].
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Figure 2 — Anthropogenic impact map in the Eastern Kura depression
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The hydrological regime and environmental conditions of the Eastern Kura depression have been
significantly altered through irrigation systems such as Mingachevir Reservoir, Upper Shirvan (123 km)
and Upper Karabakh (172.4 km) canals, Bahramtapa hydropower station (6-7 m height of dump) and the
Rasularkh (51 km, irrigating 18.3 thousand ha), the main Mugan (34 km, irrigating 65 thousand ha),
Azizbeyov (46 km, irrigating 37 thousand ha) canals, the Mil-Mugan hydropower station (40 m height of
concrete dump, with length of 1026 m) and the main Mil canal (37.1 km), etc. Along the main canals there
are large settlement and planting areas, orchards, intra-farm and inter-farm distribution channels, a dense
network of drainage and collectors, and other anthropogenic complexes. Perennial irrigation and
melioration measures caused generating of anthropogenic relief forms here [13].

As a result of direct impact of water reservoirs, canals and drainage collectors erected to increase soil
fertility, thousands of hectares of land were withdrawn from economic turnover, and as a result of indirect
impact exogenous processes such as irrigation erosion, salinization and swamping were accelerated.
Although irrigation and land reclamation measures have been aimed at improving soil fertility, it has often
led to increased irrigation erosion, development of salinization and waterlogging processes. Completion of
operation of drainage-collector systems (Main Shirvan, 251.5 km; Mil-Karabakh, 168 km; Main Mil-
Mugan, 143.7 km, etc.), designed to prevent the mentioned processes, and the spread of saltwater flowing
from them to the surrounding areas further aggravated the ecogeomorphological conditions. The main
cause of the mentioned harmful exogenous processes is the gradual deformation of the open irrigation
canals and drainage-collector systems as a result of natural and anthropogenic effects and loss of water
carrying capacity. Natural impacts include different natural processes (natural pollution, landslides,
weeding, soil, wind, rain, etc.), and anthropogenic impacts include insufficiency on existing design and
construction of canals and drainage collectors, grazing of cattle, effects of machinery and etc. According
to the calculations, over 20 km® of irrigation water has been leaked into the soil over the period of
operation of the Upper Karabakh canal for more than 50 years. This figure, which is generally
considerably larger than the Mingachevir reservoir (16 km®), provides a clear picture of the severe
consequences of major defects in the construction of main irrigation canals [14].

On the base of LULC analyze it was determined that the sown areas were less transformed land cover
(11,25%) during the years 1976-2017 and most transformed land covers were erosion-accumulation (bare
land and salinity) areas (47,62%). The largest quantitative transformation was between the areas of
erosion-accumulation and sown areas (figure 3). 1828,487 sq. km (33,85%) of erosion-accumulative areas
have changed into sown areas (table).

Transformation of land cover in the Eastern Kura depression

Land cover, -
sq. km (%) 2017 Water Green- Bare land - Salinity- Settled areas- | Sown areas-
1657,29 847,84 3552,63 34752 2520,19 15287,09
1976
Water—1854,95 1259,1 156,7 39,18 74,84 41,67 283,79
(100) (68) (8:4) @1 “4) (2.2 (15.3)
Green—891,45 99,8 549,42 36,38 100,02 3,06 102,76
(100) (11,2) (61,63) “ (11,22) (0,34) (11,52)
Bare land -1976 — 211,01 88,04 2829,16 377,73 67,1 1828,49
5401,544 (100) (3,9 (1,6) (52,38) (6,99) (1,24) (33,85)
Salinity-1976- 30,28 20,42 302,91 2766,13 32,43 1070,11
4222,289 (100) (0,72) (0,48) 7,17) (65,51) 0,77) (25,34)
Settled areas- 6,70 2,92 14,31 11,22 1654,36 506,72
2196,23 (100) 0,3) (0,13) (0,65%) 0,5 %) (75,33%) (23,07%)
Sown areas - 75,77 34,83 330,70 151,19 722,65 11515,22
12830,3712 (100) (0,59%) (0,27%) (2,58%) (1,18%) (5,63%) (89,75%)




ISSN 2224-5278 Series of Geology and Technical Sciences. 3. 2020

Legend
Change detection
1976-2017

== Vil
=> Green

e an Green
Bare land >> Bare land
G Bare ana = Urtan
EZ] Bore bsnd > Paros
EE] urcan >> weter
Urban => Urban

Figure 3 — Change detection map of LULC in Shirvan city and surrounding areas (1976-2017)

Conclusions and proposals. During the 41-year period (1976-2017) as a result of the anthropogenic
transformation of the territory, sown areas with irrigation erosion and accumulation increased by
2456,72 sq. km (245672,28 ha) and settlement areas increased by 323,96 sq. km (32396,13 ha).
The average annual increase in sown areas and settle areas during the mentioned period amounted to
59,92 sq. km (5992 ha) and 7,9 sq. km (790 ha) respectively. In general, 15,3% of the water bodies
(283,786 sq. km), 11,52% of vegetation cover (102,76 sq. km), 33,85% (1828,487 sq. km) of erosion-
accumulation areas, 25,34% (1070,115 sq. km) of salines, 23,07% (506,719 sq. km) of settlement areas
have turned into sown (cultivated) area (table) and it is estimated as the most increasing land cover in the
area of transformation since 1976 to 2017 (11515,216 sq. km).

In order to prevent the development of swamping, saline and erosion processes along the trunk and
intra-farm canals in the Eastern Kura depression, first of all, it is important deepening the bottom of these
canals, and cover with concrete, asphalt-concrete, bitumen, special clay, etc. on the surface. It is important
improvement of the taking irrigation water from the canals and to adhere to the irrigation norm. Also, the
maximum and minimum levels of water in the canals and collectors should be strictly controlled not to
exceed the intended scope of the project, and repairs should be carried out in a timely manner. It is
necessary to pass from the classic method of irrigation to the modern drip irrigation method.
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Jx. 5S1. KacymoB

Axanemuk ['. A. AnmeB aTeiHAars! [ eorpadus HHCTUTYTEHI,
O3ipbaibkan ¥urTeIK FeuteiM Akagemusicsl, baky, O3ipbaibkan

IKOI'EOMOP®OJIOI'UAJIBIK JKAT I[“AI‘/'IJIAPF A AHTPOIIOTEHAIK
I9CEP ETYIH KA3IPI'T J)KAFIAUBI MEH IUTHAMMUKACBI
(KYPHUH JENNPECCHUSICBIHBIH, IIBIFbIC BOJIITTH MBICAJIFA AJTY HET'T3IH/IE)

AHHOTanusi. Makanaza KypHH JIENPECCUCHIHBIH IIBIFBIC OONIriHIEri 9KoreoMop(oorHsuIbIK >Karaaiiapra
acep ereriH aHTponoreHaik ¢axropnap (Kypa-Apa3 oWmnarel jkoHe iprejiec aymakrap) >KaH-)KaKThl TallgaHaJlbl.
3epTTeneTin aynaHna agaMHbIH I'eoMOpP(OJIOTHSUIBIK OpTara oCEpiH JKOHE ajaM KbI3METIHIH Kazipri skai-KyHiH
Tanmay Kyprizingi. AHTponoreHaik gaxkropiaapapy apacsiaaa (MyHal xoHe ra3 eHIipYy, KyphUIBIC MaTepHaTIapbIH
OHIIIPY, KaWBUIBIMABIK MaJ IapyamIbUIbIFbl, KOHBICTAP JKOHE T.0.) ONapHAbIH TiKeNel jKoHe KaHama ocepliepi, KeH
ayKBIMIBI JKOHE eJeyli ocepiepi (MppUTaldsuIbIK SKyHenepi caly jKoHe MaijanaHy, jKacaHIbl Cyapy) erKei-
Terkeini cumarranFad. Cy KoWManapslH, apHajJapAbl, KOJUIEKTOPJBIK-APSHAXIBIK JKyienepai caimy KesiHze
IIapyaIlbUIBIK alfHaIbIMHAH MBIH TeKTap JKep IIBIFapbUIABL, ajl oJap/bl HaiifaaHy Ke3iHAe HPPUTalMsUIBIK SPO3Hs,
TY3/IaHy JKOHE OaTIaKkTaHy CHUSKTHI 3USIHIbI 9K30T€H/II mpolecTep Aamblabl. KepcerinreHn npouecrepai 6onasipmay
YLIH CalblHFaH KOJUIEKTOPJIBIK-IPEHAXKABIK JKYHenep/l maiijianaHy Mep3iMiHIH asKTalybl, COHAaH-aK Ty3JlaJiFaH
CYIBIH KOpIIaFaH OpTaFa arblll KEeTyl 3KOreoMOopQOJIOTHSIBIK JKardaiaapAbl OJaH opi HamapnarThl. TaOuru
(afimany, ceIpreIManiap, IIaro JkoHe T.0.) JKOHE aHTPOIOTeHMAIK (apHaJap MEH JAPEHaKABIK KOJUICKTOPJIapIbIH
KOJIZIaHBICTAFbl KYPBUIBIMIAPhl MEH KYPBUIBICTapbIH jKoOajlay/arbl KaTeNiKTep, Mall jkalo jkoHe T.0.) daxropiap,
COH/Iali-aK alllbIK PPUTALMSUIIBIK YKOHE KOJIEKTOPJIBIK-APEHAKIBIK >KYHeIep/AiH iCTeH MIBIFYbIHA BIKIAN eTTi.

I'AXK-TexHONOTHSIApABI KONMaHa OTHIpHIT opbiHAairaH Jlaracar (1976-2017 x.) kel apHaibBl CypeTTepiHiH
OakpUTaHATHIH JKOHE OaKbUIAaHOAWTHIH Nemu@piiey HeTi3iHAe 3epTTeNeTiH ayMaKTHIH JKep MaljalnaHy >KoHE Kep
skampuTFBICH (LULC) xaprace! sxacansl. JKep KaMBUIFBICBIHBIH JITHI TYPI: CY, OCIMIIK, JKaJaHAII KepIiep, TY3IaHy,
eriCTIK aJiKanTapbl XoHE cenuTe0Ti aymMakTap reoMopdoorusuIbIK HHTEpIpeTaus Ke3inae nemudpuey HeriziHue
Oeminren. XXep OeTiHIH op TYpiHIH a3ar0bl MEH YJIFAIObl aHBIKTAIABI. JKep >KaMbUIFBICBIHBIH TUHAMUKACHI MEH
TpaHc(OopMAaLUACH ©3repiCTep/l aHbIKTay (YHKIMICHIHBIH KOMETIMEeH aHbIKTalibl. Mbicambl, 1976 xbuigan Gacran
2017 »xbutFa Aevin TpaHchopMarus aiiMarblHAArbl €H YJIFAUTBUIFAH JKEpP JKaMBUIFBICHI — €TIC alaHbl €KEHI aHBIK-
TaJBl. 3epTTENeTIiH ayMaKThl aHTPOINOTeH K Urepy eceOiHeH, artanraH Ke3eH iuHze skanaHamranrad (33,85 %)
KoHe Ty3anraH (25,43 %) xep >kaMbUIFbUIAPBIHBIH ayJaHbl OapbIHIIA a3aliFaH.

Makanana, coHIai-aKk 3epTTey ayMarbIHBIH 3KOreoMOP(OIOTHsUIIBIK, JKaraaiiblHa Kepi acep €TETiH 3K30TeHi
npouecTepin (3po3us, Ty3aaHy, Oarnakrany) AamyblH OOJAbIpMay YINiH KOpray Hiapayapbl YCHIHBULIBL. Konma Oap
Cyapy KaHaJIJapbIHBIH TYOIH TepeHJeTy, OeTiH OeToHMeH, acdaibTOeTOHMEH, OMTYMMEH XKoHE T.0. xaly, cyapy jkoHe
MEJIMOPATHUBTIK JKYielepae XKeHAeY KYMBICTAPBIH JKYPridy, AOCTYPJi MPPHTAUMSUIBIK JKYHENeH TaMIIbUIATBI Cyapy
JKylieciHe KoLy — TyTacTail alFaH/a ayMaKThIH SKOJIOTMSUIBIK JKaF JaibIH JKaKCapTy KOHIHIET MaHBI3/IbI [1apa.

Tyiiin ce3mep: aHTpOmOreHIIK (HaKTOp, IKOreoMOPQOIOTHIBIK xKarmad, ['AXK, >kep KaMBUIFBICHI, Xep
napganany.

k. S1. KacymoB
Wucrutyt reorpadun uM. akagemuka I'. A. Anuesa HAHA, baky, Azepbaiimxan

COBPEMEHHOE COCTOSIHUE U JIUHAMHUKA AHTPOIIOT'EHHOI'O BO3JIEMCTBHUS
HA SKOT'EOMOP®OJIOTHYECKHE YCJIOBUs
(HA ITPUMEPE BOCTOYHOU YACTHU KYPUHCKOU JEITPECCHUN)

AHHOTanusi. B cratee moapoOHO aHANU3MPYIOTCS AHTPOIOTEHHBIE (haKTOPHI, BIMAIOLINE HA 3KoreoMopdo-
JIOTHYECKHE yCJIoBUsI B BOocTOuHOH dactu Kypunckoi nenpeccun (Kypa-Apasckas HU3MEHHOCTb M NPHIIETAIOLINE
TeppUTOPHH). BBUI NpOBefeH aHaIM3 BO3JICHCTBUS UYENIOBEKa HAa IeOMOPQOIIOIHYECKYI0 Cpeqy M COBPEMEHHOTO
COCTOSIHHSI PE3YJIbTATOB YEIOBEUECKOI AEATEIBHOCTH B HCciexyeMoM paifoHe. Cpean aHTPONOTEeHHBIX (PakTOpoB
(noObrya He(TH M raza, IPOU3BOJCTBO CTPOWMATEPUAIOB, MACTOMIIHOE CKOTOBOJICTBO, MOCENICHNS U AP.) OMHCAHBI
MOJPOOHO Te M3 HUX (CTPOUTENBCTBO M OIKCIUTyaTallUsl UPPHUTALMOHHBIX CHUCTEM U HCKYCCTBEHHOE OpOILECHHUE),
KOTOpbIE MMEIOT NpsIMble M KOCBeHHbIe 3(dekThl, Ooiee MMPOKWI Ouana3oH M 3HauuTenbHOe BiusHue. [Ipn
CTPOUTEIHCTBE BOJIOXPAHWIINII, KAaHAIOB, KOJUICKTOPHO-IPEHAKHBIX CHCTEM OBIJIO BBIBEIICHO M3 XO3SMCTBEHHOTO
000poTa THICAYM TEKTapoB 3€MJIM, a BO BpEMsl MX OSKCIUTyaTallMM Pa3BHBAINCH TaKHE BPEIHBIC JK30TCHHBIE
MIPOLIECCHI, KaK MPpHUralMOHHas 3po3usi, 3acojeHue U 3abonaunBanue. OKOHYAaHHE CPOKa JKCIUTyaTalud KOJUIEK-
TOPHO-APEHAXKHBIX CUCTEM, IIOCTPOEHHBIX MU TPENOTBPAIICHUS YKa3aHHBIX MPOLECCOB, a TaKXKe yTeuka
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3aCOJICHHOH BOJBI B OKPYKAIOIIYIO CPEy eile OOJbIlle YXyIIIHIN dKoreoMopdoornueckue yciaosus. [Ipupoaasie
(3amsreHme, OMON3HU, NPOMBIBAaHWE W [Ap.) M AHTPOIOTeHHBIE (OIMMMOKH B MPOCKTHPOBAHUE CYMIECTBYIOMINX
KOHCTPYKIUH M COOPYKCHUH KaHAJIOB W APEHAKHBIX KOJUIEKTOPOB, BBHINIAC CKOTA M Ip.) (PAKTOPHI TaKKe CIIocodc-
TBOBAJIN BBIXOAY U3 CTPOS OTKPBITHIX UPPHUTAIIOHHBIX U KOJUIEKTOPHO-IPEHAXHBIX CHCTEM.

Ha ocHOBE KOHTPOJIMPYEMOT0 U HEKOHTPOJIUPYEMOro Jein(pupoBaHus MHOTO30HAIBHBIX CHUMKOB Jlanjacar
(1976-2017 rr.), BeIOJHEHHBIX ¢ npuMeHeHreM [ MC-TexHOOrnii OblTa COCTAaBICHA KapTa 3€MJICIIONb30BaHHUS U
3emenbHOTO TokpoBa (LULC) uccnenyemoii tepputopun. lllecTs TUTIOB 3eMeNbHOrO MOKPOBA: BOZAA, PACTHTEIb-
HOCTb, OOHa)KCHHBIE 3EMJIM, 3aCOJIEHHOCTb, IIOCEBHBIE IUIONIAJN U CETUTEOHbIE TEPPUTOPUH OBbUIM BBIJEICHBI MPU
reoMop(OJIOrHYeCcKOr HHTEPIPETAIlMK, HA OCHOBE JACIIH(PpPUPOBaHMS. Bblla BBIYKMCICHA IUIONAJb W BBISIBICHO
YMCHBIICHAE W YBEIMYCHHE KaXKIOTO THUIA 3€MHOTO IMOKpoBa. J[MHaMWKa u TpaHCOpMAIus 3eMHOTO TOKPOBa
OTIPENEISUTUCh TPH TOMOIHM (PYHKIMH OOHapyXeHUs W3MeHeHWH. Hampumep, OBLIO BBISABICHO, YTO Hamboee
YBEJIMUYEHHON 3eMEeNIbHBIM TIOKPOBOM B 30HE TpaHcdopmauuu ¢ 1976 mo 2017 rop sBiseTcs nmoceBHas IUI0maab. 3a
CYeT AHTPOIIOTEHHOTO OCBOCHUS HCCIEAYEMOH TEPPUTOPHH TPOU3OIUIO HAMOOJbIEe YMEHBIIECHHUE IUIOMIATN
obHaxkeHHBIX (33,85%) 1 3acomeHHBIX (25,43%) 3eMeTBHBIX TOKPOBOB B TEUCHHE YKA3aHHOTO MIEPUOIA.

B cTarbe Takke OBUIM MPENIOKEHBI 3alIUTHBIE MEPHI UL MPEIOTBPAIICHIS Pa3BUTHS SK30TCHHBIX MPOIECCOB
(3po3mm, 3aconeHus, 3a00JaYMBaHMA), HETATHBHO BIMSIONIMX HAa 3KOreOMOP(OIOTHYECKHE YCIOBHS TEPPUTOPUHU
HCCIIeIOBaHMs. YTIyOJeHHE /JHA CYIIECTBYIOUINX OPOCHTENBHBIX KaHAJOB, MOKPBITHE IMOBEPXHOCTH OETOHOM,
ac(anabTo0eTOHOM, OUTYMOM M T.J., IPOBEACHHE PEMOHTHBIX pabOT B OPOCHUTEIbHBIX U MEIMOPATHUBHBIX CHCTEMaX,
nepexoa OT TPAJULMOHHONW WMPPUTAIIMOHHOW CHCTEMBI K KaleJbHONH OpOCHTENHHOM CHCTEME B IIEJIOM SIBIISIIOTCS
BaXXHBIMH MEPAMU M0 YIYUIICHUIO S3KOJIOTHUYCCKOTO COCTOSAHUA TEPPUTOPUU.

KiroueBbie c10Ba: aHTPONOTCHHBINH PakTOp, IKoreomopdororndeckoe coctosiaue, [ IC, 3eMeNbHBIN TOKPOB,
3eMJICTIONIb30BAHHE.
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