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Abstract. In Georgia, in the Chiatura municipality, one of the main problems is the activation of natural disasters (landslides,
mudflows, rockfalls, floods, winds, erosion, etc.), which, along with natural factors, is facilitated by anthropogenic impacts. Of
the above processes, landslides and erosion are the most characteristic and the biggest problem for the Chiatura municipality,
the formation and activation of which is associated with both naturally formed complex geological, morphological and climatic
conditions, and human activity, including large-scale mining and quarrying activities. Within the framework of the project, a
large-scale (1:25,000 or 1:10,000) geological hazard zoning map will be created, which will be one of the main results of the
project and will have both scientific and applicable meaning significance. It will then be used in the municipality for a sharp
mitigation of the geoecological situation and as a basic basis for the targeted development of the territory.

Before creating the geological hazard zoning map, an inventory map was developed in the ArcMap program, which reflects
the spatial distribution of natural geological processes. This map is one of the important bases for compiling the geological
hazard zoning map. It shows natural geological processes that have occurred in the past or have recently developed, and this
information was reflected on the basis of processing historical fund materials and field geological surveys. In addition, the
intensity of erosion processes was assessed based on field-scientific surveys and the results obtained.

Keywords: Chiatura Municipality, natural disasters, inventory map, landslide, water erosion.

Introduction
In Georgia, one of the most vulnerable places in terms of geoecological conditions is the Chiatura municipality, the main

problem of which, against the backdrop of climate change, is the activation of natural disasters (landslides, mudflows, floods,
winds, erosion, etc.), which, along with natural factors, is facilitated by anthropogenic impacts, including the intensification of
mining activities (manganese production) in the municipality. Ore mining is associated with many controversial issues. On the
one hand, it is a source of income and new job creation. However, it causes significant damage to the environment and the local
population. Deforestation and destruction of vegetation cover over large areas are possible; the landscape is very degraded,
which has a significant negative impact on biodiversity; pollution of ecosystems and food products is likely; Soil degradation,
big material losses, etc. [1]. Due to this, the socio-economic situation of the population is significantly deteriorating and
migration processes are becoming more active [2,3]. The issue is important for mountainous regions, including the territory of
Chiatura municipality, whose population has been experiencing extremely negative impacts of landslide-gravitational processes
and ore mining for more than a century. The purpose of the study is precisely to identify natural geological processes in the
target area and use modern methodology to regionalize the entire territory of the municipality according to various categories
of natural hazards. This will allow us to reduce the negative consequences caused by natural geological processes and to
properly plan the territories.
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Research area and methods

According to the morphological division of the relief of Georgia [4], the study area practically entirely falls within the boundaries
of the intermountain plain zone of the Imereti Upland. The hilly, low and medium-mountainous relief of the Imereti Upland is
divided by a frequent network of erosional valleys. Within the upland, the Chiatura structural plateau is distinguished, which
extends over the Dzirula-Kvirila watershed and the right side of the Kvirila River gorge. The relief is mostly undulating and
dissected.

The geological structure of Chiatura Municipality includes a wide range of sedimentary, magmatic, and metamorphic for-
mations, the age range of which, with minor outliers, ranges from the Upper Proterozoic (Neoproterozoic) to the modern period.
Landslide-gravity processes are widespread in Chiatura Municipality. Their development is associated with both natural and
anthropogenic (technogenic) factors. Accordingly, the landslides that have developed here can be divided into two types accord-
ing to their genesis or origin: landslides caused by natural factors and landslides caused by natural-technogenic factors. The
development of landslides of the first type is directly related to the complex geological structure of the territory, morphological
conditions, climate, etc., while the development of landslides of the second type is related to natural factors and partially to
anthropogenic factors, including manganese mining in Chiatura.

Within the framework of the study, an inventory map of hazardous (natural) geological processes within the borders of Chiatura
Municipality was compiled, for which both historical fund materials and field geological surveys were processed. The inventory
map (8) reflects the spatial distribution of natural geological processes and serves as the basis for compiling a geological hazard
zoning map. In addition, a digital elevation model (DEM) of the study area and the following thematic maps necessary for the
assessment of geological hazards were processed: geological, slope, aspect, elevation, rainfall, soils, and water erosion maps (1-
6) and etc. The maps were prepared in the ArcGIS program [5-7].

For erosion prediction GIS are used to detect gullies and raviness on mountain slopes, determine their geometric dimensions
and the causes of their slopes, and plot them on a large-scale digital map (7). Using statistical material and the scale of the
English professor Roy Morgan, the erosion class and its intensity were determined, taking into account the time factor [8-13].

Results

Based on historical fund materials and field research data, an inventory map of hazardous geological processes (scale 1:50,000)
was prepared, which includes: landslide areas - 135; river bank erosion - 16; mudflow - 5; rockfall/rock avalanche - 12; sheet
erosion - 9.

As a result of data processing in the ArcGIS program, the degree and areas of damage to the territory caused by the impact of
natural and anthropogenic geological processes were revealed. According to which, landslide areas in Chiatura municipality
occupy 9.8% (5442.3 ha) of its total area, of which 7.5% (4165 ha) are landslides caused by natural factors, and 2.3% (1277.3
ha) are natural-technogenic. Chiatura municipality is divided into the following categories according to land cover: forest cover
(47%), grass-shrubland (23%), hydrological object (0.1%), road (1.5%), S/S Savarguli (28%), buildings and structures (0.4%).
5.5% of the buildings and structures in Chiatura Municipality are located in the area of landslide processes, which amounts to
2139 in quantity, of which 1509 buildings and structures are located in the area of landslide processes caused by natural factors,
and 630 - by natural-technogenic factors. The total length of the road network in the municipality is 1537.1 km, of which 6.7%
of the total length is in the area of influence of landslide processes, which is approximately 103.1 km. 13.6% of the agricultural
lands of Chiatura Municipality are in the area of spread of landslide processes, which is 2075.7 ha. The forest cover in the area
of spread of landslide processes occupies 6.9% of the total area, which is approximately 1803.1 ha.

A large-scale digital map was created in the GIS program for erosion prediction, which presents the losses caused by water
erosion in the Chiatura municipality. It was determined that the activation of gullies and ravines are observed at five study
sites, which, according to the scale of the English scientist, Professor Roy Morgan, ranges from 2nd to 4th class of erosion.
The intensity of the corresponding water erosion processes of soil on mountain slopes is equal to 3.2-45.0 t/ha per year, which
indicates a fairly high degree of soil loss on mountain slopes.
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Conclusion
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Within the framework of the study, it was planned to prepare an inventory map of hazardous (natural) geological pro-
cesses within the boundaries of the municipality, for which both historical fund materials were processed and field
geological surveys were conducted;

The study presents an inventory map of hazardous geological processes of Chiatura Municipality (scale 1:50,000), which
includes: landslide area - 135; bank erosion - 16; mudflow - 5; rockfall/rock avalanche - 12; extensive erosion - 9;
Factors that generate and trigger hazardous geological processes, such as geological structure, tectonics, slope inclina-
tion, relief types, climate, anthropogenic impact, etc., were assessed; the degree and areas of vulnerability of the territory
caused by the impact of natural and anthropogenic geological processes were identified;

The paper presents maps of the geological, tectonic division of the territory, land cover, slope inclination, elevation,
soils and atmospheric precipitation of Chiatura Municipality;

Field-scientific research was conducted and the results were processed to assess the intensity of erosion processes. A
large-scale digital map was created in the GIS system for erosion prediction, which presents losses caused by water
erosion in the Chiatura municipality;

It was determined that activation of gullies and ravines are observed at five study sites, which, according to the scale of
the English scientist, Professor Roy Morgan, ranges from 2nd to 4th class of erosion. The intensity of corresponding
water erosion processes of soil on mountain slopes is equal to 3.2-45.0 t/ha per year, which indicates a fairly high degree
of soil loss on mountain slopes.
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In Georgia, in the Chiatura municipality, one of the main problems is the activation of natural disasters (landslides,
mudflows, rockfalls, floods, winds, erosion, etc.), which, along with natural factors, is facilitated by anthropogenic impacts. Of
the above processes, landslides and erosion are the most characteristic and the biggest problem for the Chiatura municipality,
the formation and activation of which is associated with both naturally formed complex geological, morphological and climatic
conditions, and human activity, including large-scale mining and quarrying activities. Within the framework of the project, a
large-scale (1:25,000 or 1:10,000) geological hazard zoning map will be created, which will be one of the main results of the
project and will have both scientific and applicable meaning significance. It will then be used in the municipality for a sharp
mitigation of the geoecological situation and as a basic basis for the targeted development of the territory.

Before creating the geological hazard zoning map, an inventory map was developed in the ArcMap program, which
reflects the spatial distribution of natural geological processes. This map is one of the important bases for compiling the
geological hazard zoning map. It shows natural geological processes that have occurred in the past or have recently developed,
and this information was reflected on the basis of processing historical fund materials and field geological surveys. In addition,
the intensity of erosion processes was assessed based on field-scientific surveys and the results obtained.
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LodoMmm39w™do, F0500OHOL 39603035¢0GHYGT0, JOH0-9M00d FMSZ56 3OHMBEGTL Fo®Tmoyqbl dbgdcmogo
LBoJomMo dmgzwgbgdol (99HyMgdo, W3sMEMBId0, J1gH3930/d35:53396900, fYseroEMds, Js6gdo, ghmbos
5 bbgs) 200dBHomMgds, Mobog 8496906003 BodEHMm™Mgdmsb gMHms byl MFgmdl s6mOHM3myqbrydmo bgdmddgwgds.
00b0odbmwo 36MHm3gLYd0EL FosmMmol dMborodswo@gBolmzol yzgmsbg d9@¢e@ odabsliosmgdgeos s
g439wobg ©oE  3OMdWYdsl  Jdbolb  dghyMgdo s gOHMDBogdo, OMIgwms  [oMmBmgdbs-gosdGHom©gds
053930009005 GHMAMMOE  399693M0350  BITMYSE0dIOME GO JJMEMROME,  FMOSBMEIMAOMO OO
3w0035G 76 3000MdJOMSD, 0y 5080560l 1gd056MBLMB, 50 FMMOL BsOHPMIsLYEHHB0E BodNM-BMm3Mm39d0m
1543056MBLMSE. 3BrMgdEHol GoMywgddo Fgoddbgds dbgzowdobd@sdosbo (1:25 000 s6 1:10 000) ygmeErma0wGO
LogMmMbggdol BmboMmgdol Mm3s, GMIgwoi 0dbgds 3GMgdBol JHm-9MHmo ImsgzoMo dgogao s oL gdbgds
MmamOE bsdgEboghm, obyg godmygbgdomo 960336 mds. d98gado IMboEodswo@g®do 0o s8mygbgdweo
096905, 39093MMy0MMHo dEYMIsMgMdOL 3339000 FgMHdOEGIOLsmM30L s OHMYMME dsbobMo boggwydzgeo
A9IM0EGHMOH00L J0BsbT0T>MO 5Z30LgdOLEMZ0L.

3J0MA0MGH0  Log®mMbggdol  BmboMmgdol Gwzol  Fgddbsdg ArcMap 36OHMyMsdsdo  oFMTs3s
06396GHMmOHMmo G35, HMIgEoE sLsbogh bGHodoemo gaMmEMmyoco 3OHMEgLYdOL LogMEME bsfowgdsl.
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©587)853900L5 @ L3I JINWMRZONHO 333900l Log3dzgwbY.

239M©s  5dolys,  Loggwg-Ladgsbogmm  33ag3qd0Ls s dogdo  89Egaqdol  Loxwydzguby dgxebis
96BN 36mEgLdoL 06¢9blogmds.
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[IpuHUUNBI cocTaBJeHHS] MHBEHTAPU3AIMOHHON KapThl CTHXHHHBIX Te0JOrMYeCKHX NPOLEcCOB Ha INpHMepe
myHununanurera Yumarypa / Puxagze 3., Hlapimamsunan JI., Kyuyasa I'., Illyoaanze E., 'apappamBuau TI.,
Mogaebanse C. / Co6. pynoB UTM I'TVY. -2026. -tom 139. 137-142c. - Anri.; Pes: Anru., I'pys., Pyc.

B I'py3un, B mynununanurere Unuarypa, OaHON U3 TIIaBHBIX NPOOJIEM SIBIISICTCS HHTCHCH(DHUKALMS CTUXUIHBIX Oel-
CTBHH (OIIOJI3HHM, CENIEBBIC IMOTOKH, KAMHENA/bl, HABOJHEHUS, yparaHsl, 5po3ust U T.J.), KOTOpas, HapsAy ¢ IMPUPOIHBIMU
(axTopamu, yCyry0isieTcsi aHTPOIIOTeHHBIM BO3/IecTBHEM. V3 BhIlIeNepeurCICHHBIX TPOLIECCOB OMOI3HH U SPO3UsI SBJISI-
I0TCsI HanOoJIee XapaKTepHOW M MacIITaOHOU mpobiaeMoi i MyHuIHnanuTeTa Ynatypa, GopMUpOBaHNE U aKTHBU3AITUS
KOTOPBIX CBSI3aHbI KaK C €CTECTBEHHBIMH CJIOXKHBIMHU T'€0JOTMYECKUMHU, MOP(OIOrHISCKUMH M KIIMMATHYECKUMH YCIIOBH-
SIMH, TaK U C JACATSIbHOCTHIO YEIOBEKA, BKIIIOYAsi KPYITHOMACIITAOHYIO TOOBIUY MMOJIE3HBIX HCKOMAEMbIX M pa3paboTKy Ka-
pbepoB. B pamkax mpoekra Oyzmer cozgana kpynHomacintabHas (1:25 000 mm 1:10 000) kapra reoaora4eckoro
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30HMPOBAHUS OMIACHOCTH, KOTOpPAsi CTAaHET OJHHMM M3 IVIaBHBIX PE3YJIbTaTOB IPOEKTa M OyleT UMETh KaK HaydHOe, TaK U
NPUKJIaIHOE 3HaueHue. BriocneacTBin oHa Oy/eT MCIOIb30BaThCS B MyHUIMIIAIUTETE ISl paIUKaIbHOTO CMSITYEHHS T'e0-
SKOJIOTUYECKOM CUTyalluM U B KaUeCTBE OCHOBBI JUIA IeJIEHANPaBIEHHOI0 Pa3BUTHUS TEPPUTOPHH.

[epen coznanueM KapThl T€0JIOIHYECKON OnacHOCTH B porpamme ArcMap Obiia pazpaboTaHa HHBEHTapH3alMOH-
Hasl KapTa, OTpakarollasi IPOCTPAHCTBEHHOE paclpe/ie/IeHUe NPUPOIHBIX Ie0JOrMYECKHX MPOIecCoB. JTa KapTa sABJseTCs
OJTHOM M3 BaXKHBIX OCHOB JUIS COCTABJICHUS KapThl T€0JIOrHUeCKol onacHocTU. OHa MOKa3bIBaeT NPUPOAHBIE T€OJIOTHUECKUE
MPOLIECCHI, KOTOPBIE MPOMCXOANIN B MPOIIIOM MM Pa3BUBAINCH HENABHO, U 3Ta HH(OopManus Oblia oTpa)keHa Ha OCHOBE
00pabOTKN HCTOPUIECKUX MAaTEPHAIOB U TOJIEBBIX T€OJIOTHUECKUX HCCIEAOBAHMUM.

Kpome Toro, ”HTEHCHBHOCTB 3PO3HOHHBIX MPOIIECCOB OBITA OIEHEHAa Ha OCHOBE MOJIEBBIX HAYYHBIX HCCIIEIOBAHUN
U TTOJyYEHHBIX PE3YIbTaTOB.
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