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Assessment of the ecological stability of the landscapes of the Pavlodar region 

Abstract. There are presented main results of the assessment of the ecological stability of the 

landscapes of the Pavlodar region, performed by GIS. The assessment of the ecological stability of 

the study region was carried out using a series of indicators: the area of water resources, the area 

of specially protected natural territories, the average NDVI value, the area of buildings, the 

average population density, the length of transport routes, the area of arable land, as well as the 

area of man-made territories that have an impact on the natural environment, both positive and 

negative. There has been compiled map of the ecological stability of the landscapes of the study 

region. 
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Introduction 

 

At the end of the twentieth century, there appeared new theoretical problems related to the 

acceleration of the processes of degradation of natural complexes, environmental pollution, and a 

decrease in environmental stability. In landscape science, there has come a new stage of development. It 

is ecological stage. 

It is necessary to avoid disturbing the balance of natural processes that regulate energy exchange 

with the environment when conducting anthropogenic activities. Problems of assessing the stability of 

geosystems described in the works of A. D. Abalakov (2010, 2014), M. I. Lopyrev (1995, 2005, 2012), V. 

A. Baranov (1995, 2001, 2006, 2012), etc. Calculating the degree of stability of the functioning of 

geosystems is an urgent issue, the solution of which is particularly important at the present time. 

Environmental stability – an ability of geosystems to withstand internal abiotic and biotic 

environmental factors, as well as anthropogenic impact. The use of this parameter makes it possible to 

implement the selection of measures and actions to balance the environmental factors of different 

territories scientifically and systematically [1-5]. 

The developed optimal structure of environmental management makes it possible to link and 

regulate economic activities spatially, regulate the location of objects of economic activity, and 

determine the specifics of environmental management. At the same time, it is considered that the 

optimal structure of nature management does not lead to negative consequences, does not reduce the 

environmental and resource - forming properties of geosystems, and, conversely, an imperfect structure 

of nature management, formed without taking into account the ecological stability of the territory, leads 

to disruption and degradation. 

 

Materials and methods of research 

 

In our work, landscape is the operational unit of the study to assess the ecological stability of the 

Pavlodar region. The basis was a medium-scale (1:500,000) landscape map of Pavlodar region [6] that  
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we made earlier. There were identified 74 separate landscapes, presented in Figure 1 and Table 2. They 

are divided into different classification categories: classes (plains and mountains), types (forest-steppe 

and steppe) and subtypes (north-steppe and south-steppe). Evaluation of the definition of the coefficient 

of ecological stabilization of the landscape (Kesl), based on the ratio of the areas of landscape elements 

and various indicators that have an impact on the natural environment, both positive and negative [5, 7-

11]. 

The coefficient of ecological stabilization is shown by the ratio, formula (1):  
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where: 

Fsp - areas that have a positive impact on the landscape;  

Fnsp - areas occupied by degraded landscape elements.  

Using the calculated values of the (Kesl), the assessment of the stability of the landscape can be 

made on the following scale: very weakly stable ((Kesl),  ≤0.50); weakly stable ((Kesl),  =0.51-1.00); medium 

stable ((Kesl),  =1.01-3.00); relatively stable ((Kesl),  =3.01-4.50); stable ((Kesl),  ≥4.50). 

There were used the following indicators to assess the environmental stability: the area of water 

resources, the area of specially protected natural areas, the average value of NDVI, the area of buildings, 

the average population density, the length of transport routes (roads and railways), the area of arable 

land, as well as the area of man-made territories. Indicators that have a positive impact on 

environmental stability include the area of water bodies and protected areas, because these are natural 

ecological systems that reflect the presence of high biodiversity and are ecologically important for the 

geosystems within which they are located. In addition, the average values of the NDVI coefficient of 

each geosystem were added to the positive indicators. All these indicators make the greatest 

contribution to the development of ecological stabilization of the studied geosystems. 

There were determined the following factors to account for the significance of the negative impact 

- the area of buildings, the average population density, the length of transport routes (roads and 

railways), the area of arable land, and the area of man-made territories. The above indicators are the 

main destabilizing factors that can be obtained in quantitative form from open sources. 

 

Results and discussion 

 

There were considered available statistical and cartographic data to assess the ecological stability 

of landscapes, such as: the area of arable land, forests, specially protected natural areas; the length of 

transport routes, etc. An assessment of the environmental sustainability of landscapes in the Pavlodar 

region was calculated and an environmental sustainability assessment map was produced based on the 

collected information (Figure 1). 

Based on the results obtained, it can be concluded that most of the region's territory, i.e. 79.2% of 

the total area of the Pavlodar region (76 out of 96 landscape types), has a rating lower than 0.5. It 

belongs to the category of ecologically fragile landscapes. These landscapes include almost all types of 

relief found on the territory of the Pavlodar region, such as shallow-sand dunes, lake-alluvial, alluvial, 

denudation and deluvial-proluvial plains. The low stability of these landscapes, for the most part, is 

associated with a high percentage of arable land areas relative to the entire area of individual allotments 

and the lack of areas that have a positive impact on the landscape. 

Landscapes 7, 14a, 20, 61, 73-belong to the category of stable landscapes. These types of 

landscapes do not experience a strong anthropogenic load. Within this landscape there is a small 

number of transport routes, no arable land, and there is also a nature reserve "Kyzyltau" (landscape 73). 

Landscapes 28, 38, 49f, 63, 65, 71, and 72 fall into the relatively stable category. Such high ratings 

of these landscapes relative to others are explained by the presence of large areas of specially protected  
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natural areas, for example, the natural reserve "Ertis ormany" (landscape 71) and most of the territory of 

the Bayanaul National Park (landscape 72). In addition, on the territory of these geosystems there is a 

small number of man-made and residential buildings and almost no arable land. 

 

 
Figure 1. Zoning of the landscapes of the Pavlodar region according to the degree of ecological stability 

 

Landscapes 18, 19a, 35a, 45, 48a, 66, 67c, 74 are included in the category of medium stable. These 

geosystems have relatively equal indicators of positive and negative factors. In addition, they are 

characterized by the presence of forests, as well as areas included in protected natural areas – such as  
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the Bayanaul National Park (landscapes 18, 35a, 66), as well as the nature reserve "Floodplain of the 

Irtysh River" (landscape 74). 

There are 30 landscapes classified as weakly stable. The situation with the presence in these 

geosystems of areas of water bodies and protected areas in this category is almost similar to the 

situation in geosystems with very weak stability. However, the main difference for the better is the 

lower population density, the absence of industrial facilities and hence the absence of man-made 

buildings. In addition, some of these landscapes record relatively small areas of arable land. 

There are 46 geosystems belong to the group of very weakly stable landscapes. These landscapes 

are characterized by a high average population density. Respectively, a large area of residential and 

man-made buildings, large areas of arable land, that is, a large total area of territories that negatively 

affect stability. In contrast, there are very few or no areas of water resources and protected areas on the 

territory of these geosystems. 

Based on the obtained assessments of all types of landscapes of the Pavlodar region, it can be 

concluded that the region needs a radical revision of the basic principles of land use, as well as the 

development of a separate strategy to improve environmental stability in the region. 

 

Conclusion 

 

The territory of the Pavlodar region belongs to forest-steppe, steppe (north-steppe, south-steppe), 

mountain (forest, steppe) and valley landscapes. The landscapes of the region have a combination of 

natural factors that enhance the processes of landscape pollution. All this reduces centralization, 

orderliness and self-organization, and the stability of the landscape. 

Thus, studying the problems of ecological stability of landscapes, we assessed the ecological 

stability of the Pavlodar region using various indicators. The assessment of the degree of ecological 

stability of natural complexes made it possible to identify landscapes with different stability potentials 

(from very weak to stable). The study has confirmed that landscapes with a high degree of ecological 

stability are mainly confined to specially protected natural areas.  While other landscapes have a low 

degree of stability, having smaller favorable impact areas and being subjected to strong anthropogenic 

impact. 

The assessment of landscape diversity made it possible to identify areas with different 

environmental stability potentials. The results obtained allow us to identify spaces of monofunctional 

and diverse use, including finding specific places for the organization of protected and recreational 

areas. 

The results of environmental stability assessments are of central importance in justifying 

economic activity and are a necessary component of modern environmental management planning. 
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Павлодар облысы ландшафтарының экологиялық тұрақтылығын бағалау 

 

Аңдатпа. ГАЖ көмегімен псындалған Павлпдас пблыты ландшафтасыныо экплпгиѐлық 

тұсақтылығын бағалаудыо негізгі нютижелесі келтісілген. Зесттеу аймақтыо экплпгиѐлық 

тұсақтылығын бағалау бісқатас көстеткіштес көмегімен жүсгізілді: ту қпсы пбъектілесініо 

ауданы, есекше қпсғалатын табиғи аумақтасдыо ауданы, NDVI псташа мюні, ғимасаттасдыо 

ауданы, халықтыо псташа тығыздығы, көлік жплдасыныо ұзындығы, егіттік жеслес, тпндай-ақ 

табиғи пстаға по да, тесіт те ютес ететін технпгендік аумақтасдыо ауданы. 

Түйін сөздер: ландшафт, экплпгиѐлық тұсақтылық, экплпгиѐлық тұсақтылық 

көстеткіштесі, экплпгиѐлық тұсақтандысу кпэффициенті, табиғатты райдалану құсылымы. 
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Оценка экологической стабильности ландшафтов Павлодарской области 

 

Аннотация. Псиведены птнпвные сезультаты пценки экплпгичеткпй ттабильнптти 

ландшафтпв Павлпдасткпй пблатти, вырплненнпй т итрпльзпванием ГИС. Оценка экплпгичеткпй 

ттабильнптти сегипна иттледпваниѐ рспведена т рпмпщья тесии рпказателей: рлпщадь пбъектпв 

впднпгп фпнда, рлпщадь птпбп пхсанѐемых рсиспдных тесситпсий, тседнее значение NDVI, 

рлпщадь ттспений, тседнѐѐ рлптнптть нателениѐ, рсптѐженнптть тсантрпстных рутей, рлпщадь 

рашен, а также рлпщадь технпгенных тесситпсий, имеящих как рплпжительнпе, так и 
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птсицательнпе влиѐние на рсиспднуя тседу. 

Ключевые слова: ландшафт, экплпгичеткаѐ ттабильнптть, рпказатели экплпгичеткпй 

ттабильнптти, кпэффициент экплпгичеткпй ттабилизации, ттсуктуса рсиспдпрпльзпваниѐ. 

 

References 

 

1. Gluhovskaya, M.YU., Analiz ustojchivosti regional'nyh territorij (na primere otdel'nogo rajona 

orenburgskoj oblasti). M.YU. Gluhovskaya, T.A. Evstifeeva. Materialy vserossijskoj nauchno-

metodicheskoj konferencii, 2016, S. 779-785.  

2. Isachenko, A.G. Ekologicheskaya geografiya Rossii. A.G. Isachenko. (Izdat. dom SPbGU, Sankt-

peterburg, 2001, 328 s).  

3. Karev, V.B. Rol' prirodoobustrojstva sel'skih poselenij territorii v obespechenii ustojchivogo 

razvitiya APK. V.B. Karev, N.T. Kaveshnikov. Materialy mezhdunarodnoj nauchno-prakticheskoj 

konferencii, 2007, 5 s. 

4. Agroekologiya: metodologiya, tekhnologiya, ekonomika. (Koloss, Moskva, 2004, 400 s). 

5. Supuka, J. Share of scattered woody vegetation in landscape ecological stability and agriculture 

sustainability. J. Supuka, P. Uhrin. Folia Oecologica. -43(2), 193-203 (2016). 

6. Ozgeldinova ZH.O., Usalinov E.B., Mukayev ZH.T. Ocenka landshaftnogo raznoobraziya 

territorii Pavlodarskoj oblasti. Vestnik Kazahskogo Nacional'nogo Tekhnicheskogo universiteta im. K.I. 

Satpaeva. 6(130), 22-28 (2018). 

7. Baranov V.A. Teoreticheskie osnovy ekologicheskoj optimizacii landshafta. Sel'skoe, lesnoe i 

vodnoe hozyajstvo. 2012. №9 [Elektronnyj resurs]. URL: http://agro.snauka.ru/2012/09/520 (data 

obrashcheniya: 23.03.2021). 

8. Klementova E., Gejnige V. Ocenka ekologicheskoj ustojchivosti sel'skohozyajstvennyh 

landshaftov. Melioraciya i vodnoe hozyajstvo. №5, 33-34 (1995). 

9. Agroekologiya: metodologiya, tekhnologiya, ekonomika. Koloss,Moskva, 2004, 400 s. 

10. Masný, M. Multi-temporal analysis of an agricultural landscape transformation and 

abandonment (Lubietov{, Central Slovakia). M. Masný, L. Zauškov{. Open Geosciences. 7(1), 888-896  

(2015). 

11. Moyzeova, M. Territorial systems of ecological stability in land consolidation projects 

(example of proposal for the lses of klasov village, slovak republic). M. Moyzeova, P. Kenderessy. 

Ekologia Bratislava. 34(4), 356-370 (2015). 
 

Information about author: 

 

Озгелдинова Ж.О. - Phd, Л.Н. Гумилев атындағы Еусазиѐ ұлттық унивеститетініо 

физикалық жюне экпнпмикалық гепгсафиѐ кафедсатыныо қауымдаттысылған рспфеттпсы, 

Қажымұқан к., 13, Нұс-Сұлтан, Қазақттан. 

Усалинов Е.Б. - жасатылыттану ғылымдас магиттсі, С.Сейфуллин атындағы Қазақ 

агсптехникалық унивеститетініо ГАЖ технплпгиѐлас псталығыныо маманы, Женіт 62 к., Нұс-

Сұлтан қ., Қазақттан. 

Жангужина А.А. - Phd, Л.Н. Гумилев атындағы Еусазиѐ ұлттық унивеститетініо физикалық 

жюне экпнпмикалық гепгсафиѐ кафедсатыныо дпцент м.а., Қажымұқан к., 13, Нұс-Сұлтан, 

Қазақттан. 

Мукаев Ж.Т. - Phd, Шюкюсім атындағы унивеститетініо жасатылыттану рюндесі 

кафедсатыныо қауымдаттысылған рспфеттпсы, Қашаған 1 к., Семей қ., Қазақттан.  

Дастурбаев Ш.У. - жасатылыттану ғылымдасыныо магиттсі, Дасынды балаласға асналған 

№2 пблыттық мамандандысылған мектер-интеснаты, Затаевич к., 14, Нұс-Сұлтан, Қазақттан. 
 

 

ВЕСТНИК ЕНУ имени Л.Н. Гумилева. Серия Химия. География. Экология                                                                                         № 2(135)/2021              93 
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series 



Assessment of the ecological stability of the landscapes of the Pavlodar region 

 

Ozgeldinova Zh.О. - Ph.D. in specialty «6D060900-Geography», Associate Professor of the 

Department of Physical and Economic Geography of the L.N. Gumilyov Eurasian National University, 

13 Kazhymukan str., Nur-Sultan, Kazakhstan. 

 Usalinov E.B.  - Master of Natural Sciences, specialist of the GIS Technology Center, S. Seifullin 

Kazakh Agro Technical University,62 Zhenis ave., Nur-Sultan, Kazakhstan. 

Zhanguzhina А.А - Ph.D. in specialty «6D060900-Geography», Associate Professor, Department of 

Physical and Economic Geography of the L.N. Gumilyov Eurasian National University, 13 Kazhymukan 

str., Nur-Sultan, Kazakhstan. 

Mukayev Zh.T. - Ph.D. in specialty «6D060900-Geography», Associate Professor of the 

Department of Natural Sciences of the Shakarim University, Semey, 1 Kashagan str., Kazakhstan. 

Dasturbayev Sh.U. - Master of Natural Sciences, Regional specialized boarding school №2 for 

gifted children, 14 Zataevich str., Nur-Sultan, Kazakhstan. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

94 № 2(135)/2021                                                               Л.Н. Гумилев атындағы ЕҰУ Хабаршысы. Химия. География. Экология сериясы                                                                                                                                                                                          

ISSN: 2616-6771, eISSN: 2617-9962 
 


