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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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ASSESSMENT AND MAPPING OF LANDSLIDE RISK
IN THE TERRITORY OF ALMATY CITY

Abstract. The problem of assessing landslide risk is very urgent for the city of Almaty and its environs. Many
landslide areas are built up by residential buildings or are actively used in economic activities. The landslide hazard
and the territory development maps were used to assess landslide risk. The landslide hazard map was compiled based
on the results of surveys of landslides’ traces and the data on seismogenic landslides of 1887. In Almaty region,
landslide risk is largely due to a seismogenic factor. Three degrees of hazard were distinguished on the map of
landslide hazard: a significant one, a moderate one and a low one. The criteria for identifying a degree of hazard
were the data on volumes of landslides and the proportion of landslide areas. The map of the territory dacha develop-
ment was divided into territories with urban development, with dacha development, territories adjacent to built-up
areas, uninhabited territories used for recreation, and uninhabited territories rarely visited by people. Assessment of
landslide risk, meaning a possibility of landslides causing damage of a certain severity, was done by combining the
maps of landslide hazard and the territory development. There were identified areas with a significant, a moderate
and a low risk on the landslide risk map. Territories with a significant risk include all landslide areas with a perma-
nent population and territories with a high degree of landslide hazard, adjacent to populated areas. A significant
damage from landslides is quite possible in these territories. It is necessary to carry out engineering anti-landslide
measures here. Areas with a moderate and a low landslide hazards that adjoin to populated areas or are used for
recreation are characterized by a moderate risk. Probability of damage from landslides is small here. In such terri-
tories, it is sufficient to create a warning system. A low risk is observed in areas rarely visited by people, and in areas
with a low landslide hazard, used for recreation. In such areas, anti-landslide measures are not applied.

Key words: landslides, rock falls, landslide risk, assessment and mapping.

Introduction. The largest megalopolis of Kazakhstan, the city of Almaty, with a population of more
than 1.7 million people is located at the foot of the Ile Alatau Ridge. The southern part of the city occupies
a low-mountain zone where loess-like loams are widespread. The low-mountain zone, adjacent to the
city's territory, is used for dachas and as a recreation area. In recent years, cottages are being actively built
here.

The territories formed by loess-like loams are characterized by a significant degree of landslide
hazard. Typically, landslides are formed in spring and early summer, when an annual maximum of
precipitation is recorded in the Ile Alatau [1]. Recently, landslide activity has increased as a result of
human activities like cutting and overloading of slopes during construction of roads and houses, wetting of
slopes by domestic sewage and as a result of water pipe breaks.

The Ile Alatau Ridge is distinguished by its high seismic activity. Here earthquakes of up to 9-
10 points are possible. Such earthquakes occurred here in 1887 and 1911 [2]. There is a very high
probability of mass formation of seismogenic landslides, as it occurred on May 28, 1887.

Therefore, the task of assessing and mapping of landslide risk is very urgent for the city of Almaty
and its environs. As it is known, risk is a product of damage from any dangerous phenomenon by
probability of such a phenomenon [3]. In our case, we are considering the risk caused by landslides that is
landslide risk. In conditions of a great uncertainty of the components of landslide risk, when it is impos-
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sible to accurately calculate a level of the risk in quantitative indicators, we must resort to risk assessment
by qualitative categories [4, 5]. In this paper, we used three grades of risk level: an unacceptable, accep-
table and negligible. A level of risk is considered unacceptable when a possibility of landslides is high and
they are likely to cause significant damage and human casualties. In this case, engineering protection
measures are necessary. An acceptable level of risk means that there is a significant possibility of lands-
lides, which can cause an insignificant damage. In such conditions it is enough to organize proper land use
and establish a warning system. The risk is considered negligible when both a probability of landslides
and damage from them are insignificant. In this case, no protective measures are taken.

To assess landslide risk in Almaty, the data on volume and distribution of landslides obtained in the
course of field surveys and on literary data were used. A potential damage was determined by presence of
a permanent or temporary population, facilities and infrastructure in the given territory.

Seismogenic landslides in Almaty regions. A very valuable material on landslides and rock falls is
stated in a book by I. Mushketov, published in 1890 [6, 7]. An earthquake with a magnitude of 7.3 occur-
red early in the morning on May 28, 1887. The maximum force in the epicenter was more than 9-10 points
[2]. In total, 332 people became victims of the earthquake. 154 people of those died in the mountains
under rock falls and landslides.

Large and continuous destructions begin from the Belbulak and Koturbulak Valleys, stretching
almost an uninterrupted path to the west of the Kaskelen Valley. The length of the greatest damage path is
35 km. In the transverse direction it is 20 km. The lower boundary passes at the foot of the Ridge at an
altitude of 900-1 200 m above sea level, the upper boundary is at 2 400-2700 m above sea level. The lar-
gest and almost continuous damages can be traced to an altitude of 1 500-1800 m. The entire area of da-
mage occupies 2 000 km?, but the area of continuous damage is 175 km?”. The total volume of displaced
rocks on the northern slope of the Ile Alatau is 440 million m’.

The eyewitnesses testify that all the landslides and rock falls occurred simultaneously, as they were
from one blow. At the same time, the earth "was exploding and throwing up large blocks", and "liquid
mud was flying out" from some cracks. Mud slides immediately flowed from all the ravines. At first, they
were flowing swiftly, but then very slowly, so that the largest ones passed not more than 300 m per a day.
Motion of some of the mud slides continued for several days.

In the course of their advancing from the slopes to the valley, the mud slides dammed stream chan-
nels and formed temporary lakes. Breakthrough of these lakes, which took place in 1-3 days, was rather
rough in some places. The largest landslides and rock falls occurred on the site from the Shirokaya Shchel
to the Aksai. At present, this territory is a part of Almaty.

In the Pryamaya Shchel the mud slides begin at an altitude of more than 1800 m, and stretch almost
continuously for 10 km. The main mud slide occupies almost the entire valley of the Pryamaya Shchel.
There are only 2 km left to reach the foot of the mountains. The main mud slide length is about 7 km, the
width is from 100 to 500 m, the thickness is from 30 to 60 m, in some places it is even 70 m, and the
volume is 84 million m’. The total volume of landslides in the Pryamaya Shchel Valley is 126 million m”.

In the Shirokaya Shchel, the total volume of landslides is 1.5 million m’. In the Kishi Almaty Valley,
the volume of displaced rocks is 12 million m’. The volume of all the displacements between the Ulken
and Kishi Almaty Gorges is 6 million m”.

Destructions in the Ulken Almaty Valley begin at an altitude of 850 m. Opposite to the Teresbutak
outfall on the left side of the Ulken Almaty, there is a granite rock fall in the side gorge of the Koksheka.
It differs from other rock falls with its white color. The length of the rock fall is 4 km, the width is 200 m,
the thickness is 30 m, and the volume is 24 million m’.

A huge rock fall that is above the Teresbutak amazes with its size. It emerged from the left inflow
that is the Prokhodnaya Shchel. This rock fall overwhelmed a house of a forester with his entire family, as
well as several yurts with 39 shepherds and many cattle. The thickness of the rock fall sediments is 60 m.
It filled the Ulken Almaty Valley with 300 m in width and 3 km in length. Its volume is 54 million m’.

Between the Ulken Almaty and Jamanbulak, mud slides are numerous, but they do not reach the
bottom of the mountains. Their volume is 6 million m’.

There is a mud slide in the Jamanbulak that filled not only the entire valley, but also went beyond the
mountains. The stream of thick mud was moving very slowly, and after leaving the mountains, continued
to crawl for 4 days. It spread widely along the foothill plain along the both banks of the outfall, filled the
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plain that separated the Jamanbulak from the neighboring Karagaily River, and spread over a wide area
between the Jamanbulak and Oijaylyau. The length of this huge mud slide is 4 km in the mountains, and
almost 2.5 km on the plain, the volume is 30 million m’.

The next western mud slide in Tastybulak Gorge is much smaller. Its length is 1500 m beyond the
Gorge, and 3 000 m in the Gorge. Its greatest width at the end is 250 m, the average one is 70 m, the
thickness is 20 m, and the volume is 6.5 million m’.

In the Aksai Valley, traces of destruction are numerous and reach the greatest development at an
altitude of 1 650 m. The first landslides appear on the left slope of the Aksai just 1 km from the beginning
of the Gorge. The first major landslide is on the right slope at 2 km from the beginning of the Gorge. Its
thickness is up to 20 m, and the volume is 200 thousand m’. Less than 0.5 km above there is a continuous
heap formed by several landslides that have filled the entire Aksai Valley. The thickness of the deposits is
40-50 m, in some places it is up to 70-80 m, and the volume is 25 mIn m’.

At an altitude of 1 400 m, mud flows terminate and are replaced by a stone granite rock fall, that
differs sharply from dark-colored mud flows with its white color. The rock fall began at the top of Akzhar
and occupies the entire width of the Aksay Valley, and has the length of 500 m. The thickness of the
granite heap in the Akzhar Gorge is more than 100 m. The volume of the rock fall is 40 million m’. All the
landslides above Akzhar have a total volume of 6 million m’. Up to 60 people died in the Aksay Valley.

Landslides and rock falls dammed the Aksai Valley in several places and formed temporary lakes, so
that there was no water in Aksay until 11 pm on May 28. At night the dams were broken. The formed mud
flow passed more than 15 km along the foothill plain and blocked the road between Verny and Kaskelen at
the length of 8 km.

Landslide risk assessment and mapping. To assess landslide risk, two maps were compiled: the
landslide hazard map and the territory development map.

The landslide hazard map at a scale of 1:25 000 (figure 1) was compiled based on a survey of lands-
lide trails, most of which occurred during the Verny Earthquake of 1887 [16, 17]. The map is made for the
territory of the southern part of Almaty City and a low-mountain zone of the Ile Alatau, adjacent to the
city. The map shows landslide areas with a significant, moderate and low level of landslide hazard.

U N
\"‘\

Figure 1 — The map of landslide hazard of Almaty region.
The level of landslide hazard: 1 — significant, 2 — moderate, 3 — low, 4 — deposits of old landslides




ISSN 2224-5278 Cepus eeonocuu u mexuuyeckux nHayk. Ne 1. 2018

Territories with a significant degree of landslide hazard occupy the foothill zone that is the so-called
"benches". Loess-like soils with the sickness of up to 50 m are common here. A characteristic feature of
these soils is loss of strength when moistened. Therefore, it is very likely that landslides may be formed
here after strong and prolonged rains, as it occurred in 2003 and in 2016. In recent times, occurrence of
anthropogenic landslides has increased after water leakages from damaged water pipelines. If a strong
earthquake occurs in a rainy period, landslide formation will have a massive and catastrophic character, as
it occurred in 1887. Landslides volumes reach hundreds of thousands of cubic meters in these territories,
and more than 50% of the area is subject to landslide hazard.

In the southern part of Almaty, areas with a significant degree of landslide hazard are stretched in
narrow lines along slopes of erosion cuts that fan out from the tops of debris cones of the Kishi Almaty,
Ulken Almaty and Kargaly Rivers.

Above benches, in a low-mountain zone of the Ile Alatau (at an altitude of 1000-2000 m above sea
level), bed-rock slopes are covered with a thick saddle cover of deluvial crushed loams. The northern
exposure slopes are distinguished by an increased thickness of the deluvial cover. The degree of landslide
hazard in these territories can be characterized as a moderate one. The cutting depth of the soil does not
exceed 2-3 meters. Volumes of landslides without seismic influences do not exceed 10 thousand m’.
However, more than 50 % of the slope area of the northern exposure is subject to landslide hazard. With
an unfavorable combination of circumstances (heavy rains and a strong earthquake), landslides may cover
large areas, and landslides volumes may exceed 100 thousand m’. Such landslides were observed in 1887
in the basins of the Pryamukha, Kamenka, Oijaylyau, and Tastybulak Rivers.

In a middle zone of the Ile Alatau, above 2 000 m, the thickness of a deluvial cover on the slopes is
1-2 m, which prevents formation of large landslides. This zone is characterized by small mud flows with a
volume of less than 1 thousand m3, which occurred after heavy rains. Landslide hazard affects less than
20 % of the slope area. In this zone there is a hazard of rock falls. With strong earthquakes, sizes of rock
falls may reach catastrophic volumes of several tens of millions of m’, such as the rock fall in the
Prokhodnaya River Valley or Akzhar Rock Fall in the Aksay River Valley. However, such cases are very
rare. Therefore, in general, landslide hazard can be considered low in this zone.

On the territories development map, five types of development are identified (figure 2). The main
criterion of division is the population density and the nature of its location.

Figure 2 — The map of the territory development.
The type of the territory development: 1 — urban development with a permanent population, 2 — dacha development with a
temporary population, 3 — territories adjacent to built-up areas, 4 — uninhabited territories used for recreation, 5 — uninhabited

territories rarely visited by people
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In territories with urban buildings, density of the population permanently staying on this territory
exceeds 10 thousand people/km®. Therefore, any landslide occurring here will inevitably lead to death of
people. In the areas with dachas, people stay not all the time, depending on the season and time of a day.
The average density of the population here is less than 1 thousand people/km”. Therefore, probability of
people falling under an action of landslides is several times less than in territories with urban buildings,
but still quite high.

Among built-up areas and in their neighborhood there are plots with no houses, but which are used
for various purposes by the population. In these territories there are no more than 100 people per 1 km? at
the same time.

In the immediate vicinity of the city, especially along the valleys of the Kishi Almaty, Ulken Almaty
and Aksay, there are territories used for recreation. In these territories, there may be a large gathering of
people on weekends. If a landslide occurs this period of time, human sacrifices will be inevitable.

In the upper reaches of mountain valleys in hard-to-reach areas visited by individual lovers of
extreme sports, possibility of falling under landslides for people is minimal and close to negligible.

Combination of the landslide hazard map and the territory development map made it possible to
assess a level of landslide risk in Almaty region (Figure 3). The whole territory was divided into three
zones: 1) a zone with a significant landslide risk, 2) a zone with a moderate landslide risk, 3) and a zone
with a low landslide risk (table, figure 3).

The Level of Landslide Risk, Depending on the Degree of Landslide Hazard and Type of the Territory Development

Degree of Landslide Hazard
Type of the Development —

Significant Moderate Low
Urban Development Significant Significant Significant
Dacha Development Significant Significant Significant
Territories Adjacent to Built-up Areas Significant Moderate Moderate
Uninhabited Territories Frequently Visited by People Moderate Moderate Low
Uninhabited Territories Rarely Visited by People Low Low Low

S

Figure 3 — The map of seismogenic landslide risk.
Risk level: 1 — significant, 2 — moderate, 3 — low
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A zone of a significant landslide risk includes territories with a permanent population, where there is
a hazard of even small landslides. These are urban territories and dacha sites.

A zone with a moderate risk includes territories with a significant landslide hazard without a
permanent presence of people. They are a low mountain zone of the Ile Alatau, adjoining to Almaty from
the south.

Low risk zones include territories with a low landslide hazard, rarely visited by people.
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AJIMATBI KAJIACBI AYMATBIH/IA KBIJIZKbIMA
KATEPIH BAFAJIAY )KOHE KAPTOTPA®USIIAY

AHHOTanmsi. AJMaThl Kajlackl MEH OHBIH MaHaWbIH/A KbUDKBIMA KaTepiH Oaranay Mocelneci eTe MaHBI3[bI.
Kenrteren xpUDKBIMa Kayirmi Oap aiiMakrapra TYPFBIH YIHIIEp CaNbIHFAaH HEMece IIapyallbUIBIK OpPEKETiHIE OTe
Oencenni KommanpicTa. JKpUDKBIMA KaTepiH Oaranay YIIiH ayMaKTBIH WUTepiTyl jKOHE JKBUDKBIMA Kayilmi KapTalapbl
KOTaHbUIIBL. JKBUDKBIMA Kayimmi KapTachkl OYpBIH OOJFaH KUDKBIMA OPBIHIAPEIH 3ePTTEY apKbUIHI koHe 1887 KbuI-
FBI CEI{CMOTEHJIK >KbUDKBIMAIAp Typaibl MOJIIMETTep HEri3iHAe KypacThIPhUIABL. AJIMATHI MaHbl aiiMarblHAA JKbUI-
KbIMa KaTepiHiH 0oiysl Oipiiama ceficMoreni paxkropnapra HerizaenreH. JKblDKbiMa Kayill KapTachlHAA YII Kayirl
JIeHrelil KOpCeTUIreH: JKOFaphl, opTaiia xoHe ToMeH. JKbUDKbIMa KelieMi MEeH JKbUDKbIMA Kayili 0ap ydackenepaiH
ayJlaHbl TypaJibl MOJIIMETTEp Kayill JeHreWin OeiyaiH Oeirici peTiHAe KOJIAHBULABL. AYMAaKThIH HMIrepiiyi Kapra-
CBIHJIa ayMaKTap Kaja KypbUIbICHI Oap »kepiep, cashkail KypbUIBICHI, KYPBUIBIC CalbIHFaH JKepre jKakblH ayMmakrap,
XaJIbIK KOHBICTAaHOAFaH aymakrap, ajamjaap a3 OaparbiH Jxepiep nen Oemiumi. benrinmi Oip JeHreiae »KbUDKbIMA
acepiHeH MYMKiH OOJaThIH IIBIFBIH PETiH/E KBIDKbIMAa KaTepiH Oaranay, >KbUDKbIMA Kayilll MEH ayMaKThIH UTepiiTy
KapTachlH OIpiKTIpYy apKbLIbI XKY3€re achbIpbULIbL.

KpuDKBIMa KaTepl KapTachlHIa XKOFapbl, OpTalla >KoHE TeMEH Karepni aymakrap OeiiHni. XKorapsl Karepi
JKBUDKBIMAJIBl ayMaKTapFa KbUDKbIMA Kayili 0ap TYpaKTbl XaJblK KOHBICTAHFaH KOHE eJIlli MeKEeHAepre JKaKblH Op-
HaJIaCKaH JXKBUDKBIMA Kayilli eTe JKOFapbl ayMaKTap >KaTKbI3bUIOBL. Bysl aymakrappa »KeUDKbIMA OOJIFaH JKariaiia
MYMKIiH OOJaTBIH IIBIFBIH KOJieMi eTe >korapbl. Onapra JKbUDKBIMara KapCchl HHXKCHEPIIIK IIapajap jkacay KaKer.
Optama KaTepii Jen enil MeKeHIepre >KakblH OpHAJacKaH HeMece PeKpeallysUIbIK MakcaTTapZa KOJAAHBUIATHIH
opTalla oHe 9JICi3 JKBUDKbIMA Kayill 0ap ayMakTap cumaTTanajbl. MyHAAFbl )KbUDKbIMaJaH OOJAaThIH IIBIFBIH aca
KeIl eMec. byJ1 aymakrap/a eckepTy KyHeciH Kypy »KeTkimikri. TeMeH neHreini katep agamap a3 >KYpeTiH jKoHe
QJICi3 KBUDKBIMA Kayimi 0ap pekpeaiuss MakcaThlHAa KOJJIAaHBUIATHIH ayMakTapia Oaiikanamsl. Byn aymakrapna
KBUDKbIMara Kapchl Lapajap acaliMaipl.

Tyiiin ce3aep: *XbUDKBIMaIAP, ONBIPBUIMAIIAP, KBUDKBIMA KaTepi, Oaranay jxoHe KapTorpadusiiay.
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OIIEHKA U KAPTOIT'PA®UPOBAHUE ONNOJI3BHEBOI'O PUCKA
HA TEPPUTOPUH I'OPOJA AJIMATDBI

AnHoTanus. [[ys ropoga AnMarbl U €ro OKpeCTHOCTEH MpobJieMa OLIEHKH ONOJI3HEBOTO PUCKA SIBJISIETCS OUeHb
aKTyanbHOH. MHOTME OIOJI3HEONACHBIE YYAaCTKH 3aCTPOEHBI JKWIBIMH JOMaMU WM aKTUBHO HCIOJIB3YIOTCS B
XO3SIMICTBEHHOHN AEATENBHOCTH J[/Is1 OLIEHKH OMOI3HEBOIO PUCKA HCIIOJIB30BAINCH KAapThl OMOI3HEBON OMACHOCTU U
OCBOCHHOCTH TeppuTOopuH. Kapra Omoi3HEBOH ONMAacHOCTH COCTAaBILUIAch IO pe3yJibTaTaM OOCIIEJOBaHUM CIEI0B
COIIENIINX OMOJ3HEH U JaHHBIM O ceiicMOreHHbBIX onoyiHAX 1887 r. B [IpranMaTHHCKOM perrmoHe OIOJI3HEBOM PHCK
B 3HAYUTEIHHON Mepe oOyCIIOBIIeH ceicMOTeHHBIM (hakTopoM. Ha xapTe Omoia3HEBOW OMACHOCTH BBIACISIINCH TPH
CTETICHN OTIACHOCTH: CWJIbHAs, cpeqHssa u cinabas. Kputepusmu At BBIIEICHUS CTENICHN OMACHOCTH CIY)KWJIN JaH-
Hble 00 00BEMax OMOJI3HEH M J0JIe OMOJI3HEONacCHBIX yJacTKoB. Ha kapTe OCBOGHHOCTH TEPPUTOPUH BBIACISINCH
TEPPUTOPUU C TOPOACKOM 3aCTpPOUKOM, C JaUHOW 3aCTPOIMKOM, TEPPUTOPUH, MPHUJIETAIONINE K 3aCTPOCHHBIM, HEHa-
CEIICHHBIE TEPPUTOPHH, UCIIOIB3YEMOI MO PEKPEealuio, HEHACEICHHBIE TEPPUTOPUH, PEAKO MOCEIIAEMBIE JTHOIbMH.
O1ieHKa OMNOJI3HEBOTO PUCKA, KaK BEPOSTHOCTH HAHECEHUS OMOJI3HSAMH yliepOa OnpeaeneHHOl TSKeCTH, IPOU3BO-
JIWIIach TyTeM COBMEIIEHUS KapThl ONOJI3HEBOW OMAacCHOCTH M OCBOEHHOCTH Teppuropuu. Ha kxapre omomsHeBoro
pHCKa OB BBIZIETICHBI TEPPUTOPHH C BEICOKMM, YMEPEHHBIM U HU3KUM PUCKOM. K TeppHUTOpHsM € BBICOKUM PHCKOM
OTHECEHBI BCE OIOJ3HEONACHBIE TEPPUTOPUU C IOCTOSHHBIM HACEIEHUEM U TEPPUTOPUU C CUIIBHOM CTENEHBIO
OIOJI3HEBOH ONACHOCTH, NMPUJIETalOMe K HACEIEHHBIM TeppuTOpusiM. Ha 3TUX TeppuUTOpHAX OUEHb BBICOKA BEPOSIT-
HOCTh 3HAYMTEIBHOTrO ymmepOa oT cxoia omoi3Hed. Ha HMX HEoOXOAMMO OCYIIECTBISITH MHXXEHEPHBIE MPOTHBO-
OTIOJI3HEBEIE MEPOTIPHSTHS. Y MEPEHHBIM PHCKOM XapaKTepU3YIOTCS TEPPUTOPHU CO CPEeTHEH M CIIab0i OIOI3HEBOM
OTIACHOCTH, KOTOPbIE MPHJIETAIOT K HACEIEHHBIM TEPPUTOPHSIM MO0 UCTIONB3YIOTCS MOJ] PEKPEALHIO. 3/1ECh BEPOSIT-
HOCTb ymiep0a oT omnomn3Hed HeOousbinas. Ha Takux TeppUTOPHUSIX AOCTATOYHO CO3[AaTh CHCTEMY HMPEAYNPEKACHHUS.
Huskuit puck oTMedaeTcs Ha TEPPUTOPHUSIX, PEAKO MOCEIIAeMbIX JIIOJbMU, H Ha TEPPUTOPHUAX CO C1ab0 OMOI3HEBOM
OTACHOCTIO,, HCIOIb3YEMbIX IOJ pekpeanuto. Ha Takux TEppUTOPHSIX NPOTHBOOIMOI3ZHEBBIE MEPONPUSATHS HE
MPUMEHSIOTCSL.

KaioueBble ci10Ba: o1oyi3H, 00BajIb, OTIOJ3HEBOH PUCK, OLIEHKA U KapTorpadupoBaHue.
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