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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.
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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-Thilisi-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 ofthe 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).
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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 ofthe 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 aresult 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 km3 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 km3), provides a clear picture of the severe
consequences of major defects in the construction ofmain 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-

1976 1657,29 847,84 3552,63 3475,2 2520,19 15287,09
Water-1854,95 1259,1 156,7 39,18 74,84 41,67 283,79
(100) (68) (8.4) (21) (@) (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 1431 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%)
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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 sg. km (5992 ha) and 7,9 sq. km (790 ha) respectively. In general, 15,3% of the water bodies
(283,786 sg. km), 11,52% of vegetation cover (102,76 sq. km), 33,85% (1828,487 sq. km) of erosion-
accumulation areas, 25,34% (1070,115 sg. 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 ofthese
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 ofirrigation to the modern drip irrigation method.
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Ox. A. Kacymos

Akagemuk I'. A. Anunes atbiHgarb! Feorpaus MHCTUTYTI,
3J3ipbaiixaH ¥nTTbIK FbinbiM AKagemuscel, baky, 93ipbaiixaH

3KOTEOMOP®OMOTNANbL, XXATOANNAPIA AHTPOMOMEHA1K
OCEP ETYAIHUA3IPI 1k arpgaiibl MeH guHaMukacbl
(KYPVH AEMPECCUACBIHbIH WbITbIC BOM1IN1H MbICANTA ANY HET131HAE)

AHHOTauma. Makanaga KypuH [enpeccusiCbiHbIH LUbITLIC GeniriHaeri aKoreoMopgonoruanbiK Xxargainapra
3cep eTeTWw aHTponoreHaik cakTopnap (Kypa-Apa3 oiinaTbl XX3He iprenec aymakrtap) >XaH-)XaKTbl TangaHagbl.
3epTTeneTw ayfaHAa agaMHblH reoMophoNOrUAnbIK OpTara 3Cepll 3He a4aM KbI3MeTiHiH Kasipri kait-KYWiH
Tangay XYprisingi. AHTponoreHik akropnapablH apacbiHga (MyHai xaHe ra3 eHgipy, KypblibiC MaTepuaniapbiH
eHAipy, XaiblNbIMAbIK Maf Wapyallbibirbl, KOHbICTap X3He T.6.) onapfblH NKenei X3He XaHama acepnepi, KeH
ayKbIMAbl X3He eneyni acepnepi (Mppuraumsnbik XYVenepai cany aHe naiifanady, acaHAbl Cyapy) erxeii-
Terkeiini cunattanraH. Cy KoiiManapblH, apHanapfbl, KOMNeKTOPNbIK-ApeHaxablk XYlMenepai cany kessge
LlapyallbinblK aiHasbIMHaH MbIH FeKTap Xep LWbirapblagbl, an onapasbl nainganaHy Kessae vppuraumsanbik 3posus,
Ty3[aHy X3He 6aTtnakTaHy CUAKTbl 3UAHAbI 3K30reHAi npouectep Aamblabl. KepceTinren npouectepgi 6ongbipmay
YLWiH canblHraH KonnekTop/biK-ApeHaxablK XYW enepai naiiganaHy Mep3iMiHiH askTanybl, COHAaii-ak Ty3janraH
CyAblH KopLuaraH opTara arbifl KeTyi 3KOreomoptonorusanbiK >xarjannapfbl ofaH 3pi HawapnatTbl. Taburu
(nainaHy, cbiprbiManap, LWakw >3He T.6.) >X3He aHTpPoOnoreHMX (apHanap MeH [APeHaXAbIK KOMNeKTopnapAblH
KONAaHbICTarbl KypblibIMAapbl MeH KypblnbiCTapblH X06anaygarbl KaTe/kTep, Man Xaw XaHe T.6.) dakTopnap,
COH/jali-aK allbiK MPPUTraLMANBIK X3HE KOMEKTOP/bIK-APeHaXAbIK XY VlenepaiH icTeH WbirybiHa bIKnan eTn.

FAXK-TexHonornanapabl KongaHa oTbipbin opbiHAanraH flaHgcat (1976-2017 X.) Ken apHanbl CypeTTepLuLy
H6aKblnaHaTbiH X3He 6akblnaH6aiTbiH felwndpney HerisiHAae 3epTTeneTiH ayMaKTbiH XXep nainfganaHy >XaHe Xep
»amblinrbicbl (LULC) kapTachl acangbl. XKep XamblrbiCbIHbIH anThbl TYPI: Cy, eaMAlLL, XanaHall xepnep, Ty3gaHy,
enCcNK ankantapbl XX3He cenmTe6Ti aymakTap reoMopqonorusnbiKk UHTEpNpeTaumns KesiHge Aewndgpney HerisiHge
6enwreH. >Xep 6eTiHiH 3p TYpiHIH as3alobl MeH Ynratobl aHblKTangbl. XXep >XamblrbICbIHbIH AUHAMUKAChbl MeH
TpaHcgopmauumsachl e3repicTepai aHblKTay QYHKLUMACBIHBIH KEMEeriMeH aHbiKTanabl. Mbicanbl, 1976 xblngaH 6actan
2017 >xblfira fewH TpaHcopmaumsa aiMarbiHAarbl eH yAranTbliraH YKep dXaMblarbiCbl - €Mnc anaHbl eKell aHblK-
Tangbl. 3epTTeNeTiH aymMakTbl aHTPOMOreHALW mrepy ecebiHeH, aTanraH KeseH iwiHge >kanaHawTaHraH (33,85 %)
XaHe Ty3fanraH (25,43 %) xep XaMblNrblnapbiHbIH ayfaHbl 6apblHLLA a3aliraH.

Makanafia, CoHfai-ak 3epTTey aymarblHbiH 3KOreoMopgonoruanbiK arfabiHa Kepi acep eTeTll 3K30reHgi
npouecTepdiH (3po3ns, Ty3gaHy, 6atnakTaHy) gaMybliH 60nabipmay YLWiH Kopray wapanapsl ycbiHbingbl. Kpnga 6ap
cyapy KaHangapblHblH TY6iH TepeHaeTy, 6eTiH 6eTOHMeH, acpanbT6eTOHMEH, BUTYMMEH X3He T.6. xaby, cyapy XaHe
MennopaTnBTX XYWenepae XeHaey XyMbiCTapbiH XYprisy, A3cTYpni uppuraumansik XYW egeH Tamwbinatbin cyapy
XYWleciHe Kewly - TyTacTall anraH/a ayMaKTbiH 3KOMOMMATbIK XarfaiiblH )aKcapTy eHiHAeri MaL|bi3abl Lwapa.

TywWH ce3fep: aHTPONOreHAiK (akTop, 3Koreomopdonorusanbik xarfgan, FAX, Xep >XaMblarbiCbl, Xep
nanganaHy.

Ox. 4. Kacymos
WIHCTUTYT reorpagum nm. akagemuka . A. Annesa HAHA, Baky, AsepbaigxaH

COBPEMEHHOE COCTOAHMUE U AUHAMWKA AHTPOMOTEHHOI O BO3AENCTBUSA
HA SKOFrEOMOP®O/IOIMMYECKUNE YC/TIOBWSA
(HA MPNMEPE BOCTOYHOWN YACTU KYPUHCKOW OENPECCUIN)

AHHOTauus. B cTaTbe MOAPOGHO aHanM3UpYOTCS aHTPOMOreHHble (HaKTOPbl, BAMAIOLIME HA 3KOTEOMOPQO-
Nnoruyeckune ycnoBus B BOCTOYHOM yacTu KypuHckoii genpeccun (Kypa-Apasckas HU3MEHHOCTb W mpuneratolime
TeppuTopumn). BblN NpoBefeH aHasM3 BO3AEWCTBMA 4YenoBeKa Ha reoMOpgOSIOrMYecKyto Cpedy U COBPEMEHHOTO
COCTOSIHUSI pe3yNbTaToB YeNoBeYeCKoi AesTenbHOCTU B McciefyeMoM paitoHe. Cpeaw aHTPOMOTeHHbIX (DaKTopoB
(mo6blua HethTV 1 rasa, NMPOU3BOACTBO CTPOMMAaTEPManoB, NacT6MLIHOE CKOTOBOACTBO, NOCENEHNs U Ap.) OnNUCaHbl
MOAPOGHO Te U3 HUX (CTPOMTENbCTBO M SKCMAyaTauus MPPUraLMOHHBIX CUCTEM U MCKYCCTBEHHOE OpOLLEHWE),
KOTOpble MMEHT MpsiMble W KOCBEHHble 3(eKTbl, Gonee LIMPOKWIA AMana3oH U 3HauuTeNbHOE BAMsiHME. Mpu
CTPOUTENLCTBE BOAOXPAHMNL, KaHaNOB, KOMMEKTOPHO-APEHAXHbLIX CUCTEM 6bIN0 BbIBEAEHO U3 XO3AACTBEHHOIO
060poTa ThICAYM reKTapoB 3eM/IM, a BO BPEMS WX IKCMAyaTaluu pasBMBa/IUCb Takue BpefHble 3K30TreHHble
MpoLecChl, Kak MPpUraunMoHHas 3posus, 3aco/neHue W 3abonauvBaHme. OKOHYaHWe CPOKa 3KCMayaTauuu Komnnek-
TOPHO-APEHAXHbLIX CUCTEM, TOCTPOEHHbLIX ANs MNPeAoTBpalleHNs yKasaHHbIX TMPOLECCcoB, a TakKke YTeuka
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3aCOMEHHON BOAbI B OKPY>XaKoLLYH0 cpedy ele 6onblie yXyALWWUaM 3Koreomophonornyeckune ycnosus. rpupogHele
(3amneHve, OMON3HW, NPOMbIBaHWE W Ap.) W aHTPOMOreHHble (OWMOKM B NPOEKTUPOBaHUE CYLLECTBYHOLLMX
KOHCTPYKLUWIA 1 COOPYXeHWI KaHaNoB M APEHaXHbIX KONMEKTOPOB, BbIMac CKOTa W Ap.) (hakTopbl Takke cnocobe-
TBOBA/IM BbIXOAY M3 CTPOS OTKPbITLIX MPPUTALMOHHBIX U KONEKTOPHO-APEHAXHbLIX CUCTEM.

Ha ocHOBe KOHTPO/MMPYEMOro U HEKOHTPOSMPYEMOrO AendprupoBaHNS MHOI030HabHbIX CHUMKOB JlaHacat
(1976-2017 rr.), BbIMO/IHEHHbIX C NpUMeHeHNeM MC-TeXHONOrMi 6bina COCTaBfieHa KapTa 3eM/enonb30BaHUa 1
3emenibHOro nokposa (LULC) uccnegyemoli TeppuTtopuu. LLlecTb TMNOB 3eMeNbHOr0 MOKPOBa: BOAA, pacTUTesb-
HOCTb, O6HaXeHHbIe 3eM/I1, 3aCOMIEHHOCTb, MOCEBHbIE MIOWAAMN U CeNuTebHble TeppUTOPUU GbINN BbILENEHBI MPU
reoMop0/I0rMYeckoli MHTepnpeTauun, Ha OCHOBE AelnM(PpUpoBaHMs. bbifa BblYMCAEHA MOWaAb U BbISBNEHO
YMeHbLUeHVE U yBENIMYEHWE KaXAO0ro Tuna 3eMHOro nokposa. [AuHamuka u TpaHcgopmauus 3eMHOro MOKpoBa
onpegensnuce Mpy NOMOLWM (YHKUUU OBHapyXXeHWs W3MeHeHWil. Hanpumep, 6bin0 BbISBAEHO, YTO Haumbosee
YBE/IMUEHHO 3eMe/IbHbIM MOKPOBOM B 30He TpaHcopmMauum ¢ 1976 no 2017 rog siBnseTca NoceBHasa niowags. 3a
CYeT aHTPOMOreHHOro OCBOEHUSI WCCMeLyeMON TeppuTopUM NPOM3OLIIO0 Haubofbliee YMeHblUeHWe nowasm
06HaXeHHbIX (33,85%) 1 3aconeHHbIX (25,43%) 3eMefibHbIX MOKPOBOB B TEYEHMWE YKa3aHHOT0 nepuoga.

B cTaTbe Takxke OblM NPeafioXKeHbl 3aUTHbIE Mepbl A5 NPejoTBpaLleHNs pa3BUTUA 3K30TEeHHbIX NPOLLECCoB
(3po3um, 3aconeHus, 3ab0nauMBaHUs), HEFraTMBHO BAMAIOLMX Ha 3KOreomMoposiormyeckme yCcrnoBus TeppUTopuu
uccnefoBaHus. Yrny6neHue AHa CYLECTBYHOLWMX OPOCUTENIbHbIX KaHa/oB, MOKPbITUE MOBEPXHOCTU 6GETOHOM,
acthanbTo6eTOHOM, 6UTYMOM U T.4., MPOBEAEHNE PEMOHTHbIX PaboT B OPOCUTESIbHbIX U MENMOPATUBHBLIX CUCTEMAX,
nepexof OT TPagULMOHHOW WPPUraLMOHHONW CUCTEMbl K KameflbHON OpOCUTENbHOW CUCTEME B LieIOM SIBASIIOTCS
BaXXHbIMY Mepamu Nno ynyyLeHno 3K0N0rM4yeckoro COCTOAHNA TEPPUTOPUN.

KntoueBble cnoBa: aHTPOMOreHHbIN hakTop, 3Koreomoponormyeckoe coctosiHue, MC, 3eMenbHbIA NOKPOB,
3eM/1enosb3oBaHme.
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