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The zoning the Azerbaijanian part of the Greater Caucasus according to the degree of land-

slide hazard using a 4-point system carry out in the article. The following landslide formation para-

meters were clarified: morphometric features of the relief (incline of slope, hypsometry, slope expo-

sure, horizontal and vertical partitioning), high-altitude landscape zones, seismic activity of the ter-

ritory, lithological composition of the constituent rocks, amount of precipitation, hydrological con-

ditions. On the example of the territory of the Shamakhi administrative region the landslide proces-

ses are described, the consequences and damage caused by the influence of slope deformations are 

characterized. The main measures for landslide protection are considered. 
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Introduction 
Considerable damage caused by landsli-

des, as well as the diversity and complexity of 

the landslide process make the problem of its 

perception urgent. In recent years, the study of 

landslides has been widely discussed in the 

Azerbaijani and foreign scientific literature. 

Landslides are often characterised by the sud-

denness and high speed of displacement, some-

times becoming catastrophic. They significantly 

alter the relief, destroy infrastructure facilities, 

and can be accompanied by significant material 

damage and loss of life. The risk from the acti-

vation of landslide processes makes it neces-

sary to perform work to identify landslide-pro-

ne areas and identify the reasons for the deve-

lopment of landslides in the study area [1]. 

The regional assessment of the development 

of landslide processes suggests the possibility of 

their occurrence and the intensity of their formati-

on, as well as identifying the nature of their impact 

on economic facilities and the amount of damage 

inflicted within the territories. The basis for the re-

gional assessment of the development of landslides 

is special zoning [2]. The results of these studies 

are widely accepted in the development of territo-

rial planning schemes, in the identification of sites 

for various designed structures and objects. 

In recent years, a number of researchers 

in various countries have developed new met-

hods of analysis and forecasting of landslide 

processes of various genesis. Thus, most of the 

methods for predicting landslide hazards requi-

re a comprehensive analysis of a huge amount 

of factual material, using methods based on 

GIS technologies has become more common 

[3, 4, 5, etc.]. With the introduction of GIS 

technologies, landslide hazard assessment has 

become possible both in scientific analysis and 

in the economic assessment of the predicted de-

velopment of the territory. 

The purpose of the article is to consider 

the damage from landslides on the territory of 

the Shamakhi administrative region, as well as 

a description of measures to minimise the con-

sequences of their activation. The problem of 

the negative impact of landslide processes here 

has become the most urgent in the last decade 

in connection with the actively integrated deve-

lopment of the territory for recreation. 

 

Research subject and research methods 
Currently, more than 400 settlements 

with a population of about one million people 

are located in landslide zones in the Greater 

Caucasus. Every year, due to landslides, the 



THE REPORTS OF NATIONAL ACADEMY OF SCIENCES OF AZERBAIJAN, 2020, VOLUME LXXVI, №3-4 

MƏRUZƏLƏR    ▬◄►▬    REPORTS    ▬◄►▬    ДОКЛАДЫ 

50 

economy of the republic suffers from the dama-

ged about AZN 40-50 million. In the Greater 

Caucasus, landslides are formed in almost all 

vertical belts but they are most widespread in 

the middle mountain belt. In the course of the 

study, a comparative analysis of landslide pro-

cesses has been carried out based on the materi-

als of B.A. Budagov [6], A.A. Mikayilov [7] 

and others with the results of data based on the 

interpretation of coloured SS of 1996, 2000-

2018, with a scale of 1: 60,000 and field rese-

arch. It was revealed that over the past 50 years, 

the area of the territory subject to landslide pro-

cesses has increased by 1.5-2 times. For examp-

le, the landslide area in the Dvorian village was 

13 hectares in 1996, and now it is 19.7 hectares; 

landslide on the right bank of the Girdymanchay 

River with an area of 10 hectares increased to 

15.1 hectares; on the Aghsuchay River, it inc-

reased from 27 to 39.9 hectares, in the Nuran 

village of Aghsuchay region - increased from 

16 to 25.2 hectares. In the Shamakhi region, the 

area of landslides in the Chabany village inc-

reased from 3 to 5.2 hectares, in the Dedegyu-

nesh village - from 4 to 6 hectares, in the Sagi-

yan village - from 1.4 to 3 hectares. In the Gur-

banchi village of the Gobustan region, it increa-

sed from 2.5 to 5 hectares, in the Poladli and 

Jairli villages - from 4.2 to 6 hectares. In Gurji-

van and Sangalan villages of the Aghsu region, 

the landslide area increased from 2.3 to 5 hecta-

res. It was revealed that, at present, the area of 

landslides in the Guba region is more than 200 

hectares and over 100 hectares in the Gusar re-

gion, etc. Based on the above-mentioned, fa-

vourable lithological conditions contribute to 

the activation of denudation processes, the ex-

posure of slopes, which causes the emergence 

of new foci of landslide development. The are-

as of active landslides are expanding, and the 

areas affected by these phenomena are increa-

sing. Considering that these geodynamic pro-

cesses created a great danger for the develop-

ment of the mountainous territories of the Grea-

ter Caucasus, there have been carried out the 

zoning of this region according to the degree of 

landslide hazard according to a 4-point system. 

At the same time, all parameters of landslide 

formation were specified, including morpho-

metric features of the relief (steepness of slo-

pes, hypsometry, exposure of slopes, horizontal 

and vertical dissection), high-altitude landscape 

zones, seismic activity of the territory, the litho-

logical composition of the constituent rocks, 

amount of precipitation, hydrological conditi-

ons (Fig. 1). 

The total area of the study area is 27670 

km
2
. The territories with an area of 2401 km

2
 

(8.7%) have been classified as a high degree of 

landslide hazard, where the possibility of lands-

lide coverage is 65-70% of the total area. Such 

dangerous zones include mid-mountain and 

low-mountain zones of the Greater Caucasus, in 

the basins of the Vеlvеlachay, Girdymanchay, 

Gilgilchay, Atachay, Pirsaatchay Rivers, and 

others. In the territories with moderate landslide 

hazard, the area of which is 6001 km
2
 (21.6%), 

the possibility of landslide coverage is 50-65% 

of the total area. In recent years, landslide pro-

cesses have especially intensified in the high-

mountain zone within the subalpine and alpine 

geographic complexes of the southern slope of 

the Greater Caucasus, the interfluve of the 

Girdymanchay-Tikanlichay. The reason is a 

sharp increase in anthropogenic pressure (over-

grazing). 

Intensive deforestation in the mid-moun-

tain zone of the northeastern slope of the Grea-

ter Caucasus also caused the activation of land-

slides, which led to its assignment as a territory 

with intensive development of landslide proces-

ses, the damage by which can reach 50-60%. In 

the territories with low landslide hazard, the 

area of which is 1826 km
2
 (63%), the possibi-

lity of landslides development accounts for 30-

50% of the territory. Areas, where landslide 

processes are not observed, have an area of 

17442 km
2
 (6.6%). 
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Fig. 1. Map of division into districts of the territory of Greater Caucasus by landslide hazard degree 

V points – highly intensive territories with active landslide processes (landslide occurrence probable in 65-70% 

of the territory); 

IV points – intensive territories with active landslide processes (landslide occurrence probable in 50-65% of the 

territory); 

III points – moderately intensive territories with intensive landslide processes (landslide occurrence probable in 

30-50% of the territory); 

II points – territories with relatively weak landslide processes; 

I point – territories without landslide processes. 

 

In the Azerbaijani part of the Greater 

Caucasus, the territory of the Shamakhi region 

is one of the territories most prone to landslide 

processes, where they caused significant econo-

mic and social losses. 

Within the Shamakhi region, modern reli-

ef-forming processes have complex patterns of 

territorial distribution. For instance, gravitatio-

nal and erosion-denudation processes prevail in 

the north, north-west, and the central part; and 

along with erosion, partly gravitational-denuda-

tion processes, arid denudation also prevails in 

the south-west and south-east parts of the regi-

on. Erosion, erosion-gravity-denudation and ot-

her exogenous processes are zonal, and arid-de-

nudation processes are azonal, which are espe-

cially well manifested in the valley of the Pirsa-

atchay River [8]. 

Landslides in the Shamakhi region are es-

pecially intensive in the basins of the Girdi-

manchay River, in the upper and middle reac-

hes of Aghsuchay and Pirsaatchay, on the Gov-

dagh Ridge, in Lahich, on the Nialdagh Ridge, 

in the Mudri depression, the Baskal cover, etc. 

If before 2000 landslide processes manifested 

themselves in several villages of the region - 

Mughanly, Meysari, and Madras, etc., where 

180 houses were subject to landslides, then af-

ter 2000, more than 400 houses in only seven 

villages of the region - Chabany, Madras, Mey-

sari, I-Chayli, Mughanli, Ajidere, and Galeybu-

gurd were in an emergency condition. Most of 

the families were evacuated [9]. 

In the village of Mughanli, from April 

2010 to March 2012, more than 100 houses we-

re destroyed. At present, there are cracks of va-

rious sizes in more than 150 houses where 

2,400 people live in the Muganly village with 

460 farms. Two houses, 100 hectares of land 

(private plots and arable land, orchards) are 
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completely destroyed. In addition, landslide 

processes are widely developed on the high-

ways of the region: in three places of the 3 km-

Shamakhi-Pirgulu-Damirchi road, 147-153 km 

of the Baku-Shamakhi-Aghsu, Gushchu-Ala-

bashli road, 24-25 km and 35-40 km of Sha-

makhi-Galeybughurd-Kechmeddin, 5-6 and 10 

km Chukhuryurd-Gizmeydan-Pirbeyli, 25 km 

Gushchu-Chayli, in seven places of the 19-20 

km-Shamakhi-Goylar-Padarchel, Shamakhi-

Mughanly, etc. There are 15 residential buil-

dings in the 48A block in the landslide-prone 

zone of Shamakhi city. The landslide destroyed 

one house, a road, and a water supply. Numero-

us cracks were found in seven houses. 

Images from the Google satellite using 

the ArcGIS software for 2001 and 2018 have 

been compared, the landslide area have been 

calculated and the dynamics of the landslide ha-

ve been identified (Fig. 2). The landslide area 

in 2001 was 6.74 hectares, while in 2018 - 9.95 

hectares. Over 18 years, the area of this landsli-

de has increased 1.5 times. 

Over the past 5 years, 140 residential bu-

ildings have been completely destroyed in the 

Shamakhi region in the development zone of 11 

landslides. Of these in the Muganly village - 50 

houses, in the Sagiyan village - 18, in the Dede-

gunesh village - 39, in the Chagan-1 village - 7, 

in the Chagan-2 village - 8 houses, etc. have be-

en destroyed. Numerous houses are located in a 

landslide-prone area in the Miri, Meyseri, and 

Chabany villages. The area of landslides deve-

loped on 2-11 km of the Shamakhi-Muganli ro-

ad covers 10 hectares, on 106-110 km of the 

Baku-Shamakhi road - 5 hectares, in the Cha-

bany village - 5.1 hectares, in the Dedegunesh 

village - 6.3 hectares, in the Saghiyan village - 

3.3 hectares, etc. 

Table 1 shows data on damage from land-

slide processes from 2014 to 2018. 

 

 

 

 

Fig. 2. The dynamics of the development of a landslide in the 48A district of Shamakhi 
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Table 1 

 
Damage caused by landslide processes for the 2014-2018 period  

 

№ Date The number of 

damaged or de-

stroyed objects 

Damaged road sections 

(km) 

Settlements 

and roads 

1 27.02.2014 - 147,149,150 и 152 km  Shamakhi-Agsu Road 

2 7.03.2014 - 149 and 150 km  Shamakhi-Agsu Road 

3 12.11.2015 - 106-109 and 111 km  Baku-Shamakhi Road 

4 26.02.2016 - 147 km  Shamakhi-Agsu Road 

5 3.06.2016 - 106-107 km  Shamakhi-Agsu Road 

6 14.11.2018 1 home - Madrasa s. 

7 6.12.2016 - 21-22 km  Shamakhi-Gizmaydan 

Road 

8 22.12.2016 1 home - Demirchi s. 

9 18.01.2017 7 homes - Madrasa s. 

10 27.01.2017 - 111 km  Baku-Shamakhi Road 

11 29.03.2017 1 home - Shamakhi c. 

12 29.03.2017 - 4,6 and 10 km  Shamakhi-Gizmaydan 

Road 

13 20.04.2017 7 homes - Shamakhi c., st. Ashagi 

Mamedali 

14 2.06.2017 - 106-107 km  Baku-Shamakhi Road 

15 16.10.2017 5 homes, заборы - Sagiyan s. 

16 3.04.2018 2 home - Shamakhi c., 48A dis-

trict 

17 10.04.2018 3 home - Dedegunesh s. 

18 12.04.2018 6 homes - Adnaly s. 

19 19.04.2018 - 106-107 km  Shamakhi-Pirgulu-

Demirchi Road 

20 24.04.2018 - 3 km  Gushchu-Chayly Road 

21 25.04.2018 - 19 и 20 km  Shamakhi-Geylar-

Padarchol Road 

22 17.05.2018 20 homes - Goidan s. 

23 11.12.2018 15 homes - Gushchu s. 

 

Landslide protection solutions 

The design of the entire complex of anti-

landslide measures should be based on a detai-

led analysis of the reasons for the development 

of the process and the conditions in which it oc-

curs [10]. The main requirements of anti-lands-

lide measures should be: 1) effective; 2) reliab-

le; 3) durable; 4) ensure the manufacturability 

of the device of protective structures and their 

operation. By efficiency, it is meant both the 

economic (feasibility of an event) and technical 

(the likelihood of ensuring its sustainability du-

ring the implementation of measures) issues. A 

number of authors [11, 12, etc.] distinguish “ac-

tive and passive” among the measures to pre-

vent the development of landslide processes. 

Active measures include the elimination of the 

main causes of this process, namely the creati-

on of a drainage facility for the removal of gro-

undwater from the landslide mass, regulation of 

surface runoff due to atmospheric precipitation. 

Passive measures include the construction of 

retaining walls of concrete and reinforced conc-

rete. To minimise undesirable consequences in 

the landslide zone, a special regime is establis-

hed that could regulate the rules for the pro-
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duction of any economic activity, including 

the operation of various structures. 

 

Results 

In mountainous areas, construction of fa-

cilities, road construction, etc. are always ac-

companied by cutting of slopes, which contri-

butes to the formation and activation of landsli-

des. As the anthropogenic load on unstable mo-

untain geo-complexes increases, the geodyna-

mic stresses caused by this load increase. The-

refore, it seems necessary to further expand re-

search to identify the nature of the impact of the 

anthropogenic factor on landslide processes in 

order to establish not only qualitative but also 

quantitative characteristics, without which it is 

impossible to predict the likely consequences of 

human use of natural resources and develop 

principles for optimising their use. 

To ensure the safety of the functioning of 

objects in landslide zones, it is necessary to arran-

ge technical protection measures, the main stage of 

the development of which is risk analysis. This 

will allow both to minimise possible economic los-

ses from landslides and to optimise the complex of 

the anti-landslide protection being created. One of 

the main elements of risk analysis is the assess-

ment of damage from unwanted exposure. It is 

considered that the review of the damage from 

landslide processes in the Shamakhi administrative 

region, carried out in the work, can be used in the 

future to take administrative measures to minimise 

landslide risks based on the design (economic and 

technical) implementation of measures for the 

technical protection of the study area. 
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BÖYÜK QAFQAZIN AZƏRBAYCAN HİSSƏSİNDƏ SÜRÜŞMƏ PROSESLƏRİ  

VƏ ONLARLA MÜBARİZƏ TƏDBİRLƏRİ 

(Şamaxı inzibati bölgəsinin timsalında) 

 

S.Ə.Tarixazər 

 

Məqalədə Böyük Qafqazın Azərbaycan hissəsinin 4 ballıq sistemə görə sürüşmə təhlükəsinin rayonlaşdırılması 

aparılmışdır. Sürüşmə əmələ gəlməsinin aşağıdakı parametrləri göstərilmişdir: relyefin morfometrik xüsusiyyətləri (ya-

macların meyilliyi, hipsometriya, yamacların baxarlığı, üfüqi və şaquli parçalanma), yüksək hündürlükdəki landşaft zo-

naları, ərazinin seysmik aktivliyi, süxurların litoloji tərkibi, yağıntının miqdarı, hidroloji şərait. Şamaxı inzibati bölgəsi 

ərazisinin timsalında sürüşmə prosesləri təsvir olunur, yamac deformasiyalarının təsiri nəticəsində yaranan nəticələr və 

zərərlər səciyyələndirilir. Sürüşmədən qorunmaq üçün əsas tədbirlər nəzərdən keçirilir. 

 

Açar sözlər: Şamaxı bölgəsi, sürüşmə, antropogen amil, sürüşmədən qorunmaq, zərər, risk 

 

 

ОПОЛЗНЕВЫЕ ПРОЦЕССЫ В АЗЕРБАЙДЖАНСКОЙ ЧАСТИ БОЛЬШОГО КАВКАЗА И МЕРЫ 

БОРЬБЫ С НИМИ (на примере Шaмахинского административного района) 

 

С.А.Тарихазер 

 

В статье проводится районирование азербайджанской части Большого Кавказа по степени оползневой 

опасности по 4-балльной системе. Были уточнены следующие параметры оползнеобразования: морфометри-

ческие особенности рельефа (уклон склонов, гипсометрия, экспозиция склонов, горизонтальное и вертикальное 

расчленения), высотные ландшафтные зоны, сейсмоактивность территории, литологический состав слагающих 

горных пород, количество атмосферных осадков, гидрологические условия. На примере территории Шaмахин-

ского административного района описаны оползневые процессы, охарактеризованы последствия и урон, вы-

званный воздействием склоновых деформаций. Рассмотрены основные мероприятия по противооползневой 

защите. 

 

Kлючевые слова: Шамахинский район, оползень, антропогенный фактор, противооползневая защита, 

урон, риск 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


