
Вісник Харківського національного університету імені В.Н. Каразіна  

- 267 - 

UDC 911.5:913(477) 

Viktor Mykolaiovych Samoilenko, 

Doctor of Science (Geography), Professor, Chair of Physic Geography and Geoecology, 

Taras Shevchenko National University of Kyiv, 2A Glushkov Prospekt, Kyiv, 03680, Ukraine, 

e-mail: viksam1955@gmail.com, https://orcid.org/0000-0002-0327-1477; 

Volodymyr Ivanovych Osadchyi, 

Doctor of Science (Geography), Corresponding Member of National Academy of Sciences of Ukraine,  

Director of Ukrainian Hydrometeorological Institute, National Academy of Science of Ukraine, 

37 Nauky Prospect, Kyiv, 02000, Ukraine, 

e-mail: osad@uhmi.org.ua, https://orcid.org/0000-0002-0428-4827; 

Liubov Petrivna Vishnikina, 

Doctor of Science (Pedagogy), Professor, Chair of Geography and Procedure of Its Training, 

V. G. Korolenko National Pedagogic University of Poltava, 

2 Ostrogradskyi St., Poltava, 36003, Ukraine, 

e-mail: lpvishnikina@gmail.com, https://orcid.org/0000-0003-0976-5512; 

Ivan Oleksandrovych Dibrova, 

PhD (Geography), Associate Professor, Chair of Physic Geography and Geoecology, 

Taras Shevchenko National University of Kyiv, 

e-mail: ivandibrova336@gmail.com, https://orcid.org/0000-0003-1157-6315  

 

SHAPE OF CUMULATIVE LAND USE SYSTEMS' AREA DISTRIBUTION  

AS A PARAMETER OF ANTHROPOGENIC IMPACT ON LANDSCAPES 

 
В. М. Самойленко, В. І. Осадчий, Л. П. Вішнікіна, І. О. Діброва. ФОРМА КУМУЛЯТИВНОГО РОЗПОДІЛУ ПЛОЩ 

СИСТЕМ ЗЕМЛЕКОРИСТУВАННЯ ЯК ПАРАМЕТР АНТРОПОГЕННОГО ВПЛИВУ НА ЛАНДШАФТИ. Удосконалення 

інструментарію змістового, інформаційного та розрахункового оцінювання впливу людської діяльності на довкілля є наразі 

вельми актуальною проблемою, зважаючи на необхідність збереження і відновлення біотичного та ландшафтного різно-

маніття. З огляду на таке в статті обґрунтовано та сконструйовано класифікаційну схему кумулятивного розподілу площ 

систем землекористування та/або його наслідків у ландшафтах і/або фізико-географічних таксонах як аналітичний ін-

струментарій моделювання антропогенного впливу на них. Схема базується на ідеї адекватності типів зазначеного розпо-

ділу за його формою певній категорії та інтенсивності антропогенного впливу на ландшафти чи таксони. Власне розподіл 

площ систем землекористування типізовано за діапазонами параметра поліноміальних трендів кумулят зазначених площ у 

ландшафтах або їхніх агрегаціях. За таких умов схема кумулятивного розподілу площ оперує десятьма типами розподілу   ̶

від надзвичайно опуклого до надзвичайно угнутого. Ці типи й віддзеркалюють різний антропогенний вплив на таксони  ̶ від 

слабкого до надзвичайно сильного. Верифікацію схеми кумулятивного розподілу площ землекористувальних систем здійсне-

но для тестового мегарегіону – 30 фізико-географічних областей і 130 фізико-географічних районів п'яти країв зон мішаних 

(хвойно-широколистяних) і широколистяних лісів і лісостепу України. Було змодельовано й проаналізовано відповідні цифро-

ві картограми антропогенного впливу на зазначені таксони. Верифікація засвідчила валідність запропонованих нових мето-

дичних підходів і їхні переваги над моделюванням антропогенного впливу на ландшафти за допомогою середньовиважених і 

інших розрахункових індексів антропізації та схем. Розроблений модельний інструментарій та результати його верифікації 

застосовні для удосконалення методик, схем і проектів природоохоронного менеджменту рівнинних суходільних ландшаф-

тів і їхніх агрегацій у помірних широтах. 

Ключові слова: антропогенний вплив, ландшафти, фізико-географічні таксони, системи землекористування та/або 

його наслідків, моделювання. 

В. Н. Самойленко, В. И. Осадчий, Л. П. Вишникина, И. А. Диброва. ФОРМА КУМУЛЯТИВНОГО РАСПРЕДЕЛЕ-

НИЯ ПЛОЩАДЕЙ СИСТЕМ ЗЕМЛЕПОЛЬЗОВАНИЯ КАК ПАРАМЕТР АНТРОПОГЕННОГО ВЛИЯНИЯ НА ЛАНД-

ШАФТЫ. Усовершенствование инструментария содержательного, информационного и расчетного оценивания влияния 

человеческой деятельности на окружающую среду является сейчас весьма актуальной проблемой, учитывая необходи-

мость сохранения и восстановления биотического и ландшафтного разнообразия. С учетом этого в статье обоснована и 

сконструирована классификационная схема кумулятивного распределения площадей систем землепользования и/или его 

последствий в ландшафтах и/или физико-географических таксонах как аналитический инструмент моделирования антро-

погенного влияния на них. Схема базируется на идее адекватности типов указанного распределения по его форме опреде-

ленной категории и интенсивности антропогенного влияния на ландшафты или таксоны. Собственно распределение пло-

щадей систем землепользования типизировано за диапазонами параметра полиномиальных трендов кумулят указанных 

площадей в ландшафтах или их агрегациях. При таких условиях схема кумулятивного распределения площадей оперирует 

десятью типами распределения  ̶  от чрезвычайно выпуклого до чрезвычайно вогнутого. Эти типы и отражают разное 

антропогенное влияние на таксоны  ̶  от слабого до чрезвычайно сильного. Верификация схемы кумулятивного распределе-

ния площадей систем землепользования осуществлена для тестового мегарегиона  ̶  30 физико-географических областей и 

130 физико-географических районов пяти краев зоны мешаных (хвойно-широколиственных) и широколиственных лесов и 

лесостепи Украины. Были смоделированы и проанализированы соответствующие цифровые картограммы антропогенного 

влияния на указанные таксоны. Верификация засвидетельствовала валидность предложенных новых методических подхо-

дов и их преимущества над моделированием антропогенного влияния на ландшафты при помощи средневзвешенных и дру-

гих расчетных индексов антропизации и схем. Разработанный модельный инструментарий и результаты его верификации 

применимы для усовершенствования методик, схем и проектов природоохранного менеджмента равнинных суходольных 

ландшафтов и их агрегаций в умеренных широтах.  
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Statement of the problem. Current challenges 

address global and regional threats to biotic and 

landscape diversity and the urgent need for its con-

servation, restoration and reproduction. They make 

it necessary to improve the tools for conceptual, in-

formation and calculating assessment of human ac-

tivities impact on the environment. This concerns, 

first of all, the analysis of anthropogenic impact on 

landscapes and/or their aggregations in the form of 

regional landscape structures, such as the actual 

physic-geographic taxons. The analysis should be 

aimed at managing anthropogenic impact, reducing 

mentioned threats and ensuring geoecological-

economic balanced environmental development. 

That is why the study of the landscape anthropi-

zation, i.e. the process of landscape transformation 

through human activity, and the identification of the 

effects of this anthropization on the environment 

remains the most pressing problem of geography 

and geoecology. 

Analysis of recent research and publications. 

A classified retrospective analytical review of se-

lected European and national concepts of landscape 

anthropization extent identification was carried out 

in our recent works [1, 2]. In terms of content and 

thematic spatial data, available for implementation, 

the most relevant and open to further improving 

modification and integration were concepts such as: 

1) the European concept of hemeroby, most ful-

ly disclosed in such modern developments as: 

– the resumptive publication of Walz U. and 

Stein C. [3], implemented in the German land cover 

web-service IOER Monitor [4] and the compilation 

by Winter S. in [5]; 

– the resumptive work of Paracchini M.L. and 

Capitani C. [6], implemented in the system of Euro-

stat Statistics [7] as all-European approach; 

– the regional study of Hungary by Csorba P. 

and Szabó S. [8] and Poland by Kiedrzynski M. et 

al. [9]; 

– case studies by Frank S. [10], Wrbka T. et al. 

[11], Rüdisser J. et al. [12], Mercuri A.M. & 

Florenzano A. [13] and the generalization by Ellis 

E.C. et al. [14] and in the guidelines [15]; 

2) the national concept of geological-nature-

management analysis, the variant approaches of 

which have been considered in a number of recent 

publications, in particular: 

– the publication of Shyshchenko P.G. and 

Gavrylenko O.P. [16, 17], concerning constructive-

geographic approach and the study by Grodzynskyi 

M.D. in the scope of landscape ecology [18]; 

– the monograph of Samoilenko V. and Ivanok 

D. [19], developing hydro-environmental approach; 

– developments on a somewhat outdated agro-

ecological approach, considered and used, for ex-

ample, in the work of Kovalchuk I. et al. [20]. 

With such prerequisites, in our works [2, 21-

23], taking into account the developments [3, 4, 6, 

7], the conceptual foundations were based and the 

procedure was developed for landscape anthropi-

zation extent analysis, interoperable for all-

European and Ukrainian approaches to such analy-

sis. The principal tool of the procedure is the general 

interoperable classified scheme of the landscape 

and/or physic-geographic taxons' anthropization 

extent, depending on the extent of anthropogenic 

impact on them, caused by land use and/or land 

cover (LULC) systems (the last as systems of land 

use effects) (Table 1). Such a measure of impact is 

categorically specified through the appropriate hem-

eroby degrees, geoecological positivity / negativity, 

and naturalness degrees of these systems. The com-

position of principal LULC systems by categories 

and subcategories is also given in Table 1 according 

to [2] and taking into account [3, 24]. 

Commonly accepted parameters for the practi-

cal implementation of Table 1 scheme, as well as 

any modifications of the scheme, are, first of all, the 

anthropization index (𝐼𝐴𝑁𝑇 ∗∗) of landscapes and/or 

taxons and the index of geoecological situation (𝐼𝐺𝑆) 

in land use in them. 

Anthropization index 𝐼𝐴𝑁𝑇 ∗∗ is generally cal-

culated in percents as average-weighted by the defi-

nite areas according to the model 
 

𝐼𝐴𝑁𝑇 ∗∗=  ∑ 𝐼𝐴𝑁𝑇,𝐶,𝑖
𝑛
𝑖=1  ∙ 𝑠𝑖 ,                (1) 

 

where 𝐼𝐴𝑁𝑇,C,𝑖  – the calculating partial an-

thropization index. It is specific for the definite cal-

culating (i) LULC system of a landscape and/or 

model physic-geographic taxon (see systems in the 

last column of Table 1). The index 𝐼𝐴𝑁𝑇,C,𝑖  is set in 

percents according to operating scale of anthropi-

zation extent. Such scale has to be developed for 

LULC systems of a specified test or model 

megaregion etc., for example the scale proposed in 

[2]; 𝑠𝑖 – the total part of the calculating LULC sys-

tem's area with 𝐼𝐴𝑁𝑇,𝐶,𝑖 . This parameter is applied in 

fractions of a unity, provided that the total area of a 

landscape or taxon is equal to 1; 𝑛 – the number of 

calculating LULC systems in the selected operating 

scale within boundaries of a landscape and/or phys-

ic-geographic taxon. 

The so-called index of geosituation or the ge-

osituation index 𝐼𝐺𝑆 is also in use. It is calculated by 

the proportion 
 

𝐼𝐺𝑆 = 𝑓 (𝑆1−3 /𝑆4−7)  ,                 (2) 
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Table 1 

Interoperable classified scheme of the landscape and/or physic-geographic taxons' anthropization extent, 

caused by the different level land use and/or land cover (LULC) systems 1) 

Code and name 

of landscape 

anthropization 

extent category 

or subcategory 

Extent of anthropogenic impact  

for LULC systems: 

Categorical 

ranges for val-

ues of an-

thropization 

index 𝐼𝐴𝑁𝑇 ∗∗ 

(𝐼𝐴𝑁𝑇,𝐿(𝐻) ∗∗),% 

Code and name of principal 

LULC systems 4) Hemeroby  

degree 2) 

Geoecological 

positivity / 

negativity 

Degree of 

naturalness 3) 

1 – Very slight 

anthropization 
Ahemerobic 

Very geo-

positive 
Natural (0…15.8] 

I.1 – Nature-protection sys-

tem (natural & biosphere 

reserves etc.); XII.1 – Bare 

rock system 

2 – Slight an-

thropization 
Oligohemerobic Geo-positive 

Close to natu-

ral 
(15.8…28.3] 

I.2 – Nature-protection sys-

tem (national natural & re-

gional landscape parks etc.); 

II-III – Wetland and Forestry 

systems; XII.2-3 – Sand and 

Sparsely vegetated systems 

etc. 

3 – Moderate 

anthropization 
Mesohemerobic 

Moderately 

geo-positive 
Semi-natural (28.3…39.2] 

IV – Shrubby-herbaceous 

natural system; V.1-2 – 

Grassland-pasture and hay-

making system 

4a – L/c moder-

ate-great an-

thropization 

L/c β-

euhemerobic 

L/c moderate-

ly geo-

negative 

L/c relatively 

far from natu-

ral 

(39.2…44.8] 

XIII.2 – Agro-forestry sys-

tem; XI.1 – Dirt (country) 

roads; 0 – Water bodies 

4b – H/c mod-

erate-great an-

thropization 

H/c β-

euhemerobic 

H/c moderate-

ly geo-

negative 

H/c relatively 

far from natu-

ral 

(44.8…50.4] 
V.7.1.1 – Non-forest tilled 

slightly sloping system 

5a – L/c great 

anthropization 

L/c α-

euhemerobic 

L/c geo-

negative 

L/c far from 

natural 
(50.4…57.1] 

V.5-6 – Fruit trees and vine-

yard system; V.7.1.2-3 – 

Non-forest tilled moderately 

& middling sloping systems; 

VI.1 – Drainage-irrigation 

system etc. 

5b – H/c great 

anthropization 

H/c α-

euhemerobic 

H/c geo-

negative 

H/c far from 

natural 
(57.1…63.7] 

V.7.1.4-5 – Non-forest tilled 

essentially and greatly slop-

ing systems 

6 – Very great 

anthropization 
Polyhemerobic 

Very geo-

negative 

Strange to 

natural 
(63.7…79.5] 

V.7.2 – Forest tilled system; VI 

– Hydrotechnical-

hydromelioration system (ex-

cept VI.1); VII – Recreational 

system; VIII.1 – Village system 

etc. 

7 – Excessive 

anthropization 
Metahemerobic 

Excessively 

geo-negative 
Artificial (79.5…100] 

VIII.2 – City-town system; 

IX-X – Industrial-

construction and Mining 

systems; XI – Transport-

communication system (ex-

cept XI.1) 

 
1) According to [2, 21-23]; Abbreviation: L/c – low-categorical, H/c – high-categorical; 2) According to [3, 4] with 

our modification; 3) According to [6, 7] with our modification; 4) According to the operating scale in [2] 

 

where 𝑆1−3  – the total area of geo-positive 

LULC systems in a landscape and/or a physic-

geographic taxon. These include set of proper sys-

tems from very to moderately geo-positive accord-

ing to Table 1; 𝑆4−7  – the total area of geo-negative 

LULC systems in a landscape etc., i.e. set of sys-

tems from low-categorical moderately geo-negative 

to excessively geo-negative in Table 1. 

Geosituation index values mark this situation in 

land use in landscapes or physic-geographic taxons 
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according to a special scale developed in [2, 22]. 

The seven categories of this scale cover geosituation 

from excessively favorable (𝐼𝐺𝑆 ≥ 4.77) to cata-

strophic (𝐼𝐺𝑆 < 0.13). 

In addition, an attempt was made in [8] to con-

struct cumulative curves of areas in Hungary's mi-

croregions by categories of hemeroby. However, the 

parameterization of such curves was not implement-

ed and therefore their analysis remained at [8] at a 

simple descriptive level (see [2]). Also in [2] it was 

proposed to use the classified scheme of taxon area 

distribution among dominant LULC systems. The 

scheme substantially reflects the composition of the 

decreasing row for LULC dominant categories in 

the model taxon. 

Identification of previously unsolved parts of 

the general problem. The analysis of the above 

developments on the problem, concerning the pa-

rameterization of anthropogenic impact on land-

scapes, confirms the following. Firstly, the average-

weighted anthropization indexes according to model 

(1) are marked by the disadvantages of their applica-

tion, which are characteristic of any mean value 

([25, 26]). On the one hand, this is a low informa-

tional content of the mean value for estimating the 

variability of random variables distribution under 

study. On the other hand, structural heterogeneity of 

the LULC system areas' samples through the an-

thropization extent categories in Table 1 has an es-

sential action on the anthropization index value. 

That is, if the landscape has a dominant by area par-

ticular LULC system with the anthropization extent 

subcategory occupying an average position in the 

scheme of the last one in Table 1, i.e. 4a or 4b, the 

total estimate of the landscape anthropization by 

𝐼𝐴𝑁𝑇 ∗∗ is overvalued. This shift of estimates was 

demonstrated by us in [2, 21], when, for example, 

anthropization extent, simulated for certain forest-

steppe physic-geographic taxons, was lesser than for 

some taxons of mixed forest zone. And this does not 

quite correspond to the regional factor conditionality 

of the anthropization process. Secondly, the geositu-

ation index by (2), on the one hand, is less "structur-

ally shifted" than the anthropization index by (1). 

However, on the other hand, this index 𝐼𝐺𝑆 is also 

imperfect. In particular, in the absence of geo-

positive systems in Table 1 in a certain landscape or 

taxon, the geosituation index will be 0, regardless of 

the geo-negative systems' composition, which may 

differ essentially. Thirdly, the above-mentioned 

scheme of taxon area distribution among dominant 

LULC systems ([2]) is more content-descriptive 

than strictly typological-parametric. This is due to 

the fact that the scheme describes the hierarchy of 

only the nodes of the corresponding area graphs 

among categories in Table 1, and not the specifics of 

the exact numerical ratios of such areas. 

Thus, the model tools for estimating anthropo-

genic impact on landscapes or physic-geographic 

taxons need substantial improvement. Such tools 

should, as far as possible, informatively and effec-

tively reflect the contributions to the integral land-

scape / taxon anthropization extent of all, not just 

area-dominant LULC systems, as well as the ratio of 

all these contributions. 

Statement of the paper objective. The paper 

objective was to substantiate, develop and verify 

new and sufficiently informative analytical tools for 

modeling anthropogenic impact on landscapes 

and/or physic-geographic taxons. Hence the first 

task was to implement in the calculating scheme a 

hypothesis about the possibility of using the shape 

of cumulative LULC systems' area distribution as a 

parameter of anthropogenic impact on landscapes or 

taxons. The second task was to verify the created 

new calculating scheme for the physic-geographic 

taxons of the test megaregion. It was selected as a 

megaregion of zones of mixed (coniferous / broad-

leaved) and broad-leaved forests and forest-steppe 

of Ukraine according to zoning in [27]. A consider-

able spatial data bases for land use in this 

megaregion were organized in [2, 21, 22]. These 

data bases are informative enough, because they use 

modern open sources of digital spatial data. Such 

sources, in addition to [27], include, first of all, digi-

tal land cover maps obtained by the European Space 

Agency (ESA, [28]) and the National Geomatics 

Center of China (NGCC, [29]) from remote sensing 

data of satellite programs. According to [22, 27] the 

test megaregion consists of 5 physic-geographic re-

gions called "krai" in Ukrainian, and 25 physic-

geographic areas called "oblast'" in Ukrainian, 

which are divided into 130 physic-geographic dis-

tricts or "raion" in Ukrainian (see next Fig. 6). 

Presentation of methods and principal re-

search material. The experience of our studies ([25, 

26, 2]) shows that, given the suggestions in [8], the 

resumptive graphic solutions for the analysis of an-

thropogenic impact on landscapes and physic-

geographic taxons can be correctly represented in 

the form of certain modified graphs of statistics. 

They are, firstly, graphs of categorical cumulation 

(or cumulative graphs) of LULC systems' area per-

cents according to calculating for such categories 

anthropization indexes in physic-geographic taxons, 

namely areas and districts. Hereinafter, these graphs 

will be abbreviated as the cumulative graphs of 

LULC systems' areas in taxons or corresponding 

taxon graphs. They are constructed as points by the 

model 
 

𝜈(𝑠𝑖)𝐶𝐴𝑇,𝑗 = 𝑓 (𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,𝑗) ,             (3) 
 

where 𝜈(𝑠𝑖)𝐶𝐴𝑇,𝑗 – the percents of LULC sys-

tems' areas, that are sequentially cumulated through 
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anthropization extent categories (see Table 1), and 

which are present within a specific physic-

geographic area or district, and are the part of these 

categories ranged in the order of the anthropization 

extent increasing; 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,𝑗 – the highest "system" 

𝐼𝐴𝑁𝑇,C,𝑖  in the relevant (j) category (see (1)), which 

in this case is the calculating upper limit of this cat-

egory. 

The latter parameter should be noted as fol-

lows. On the one hand, it is defined only for catego-

ries, that is, without taking into account the subcate-

gories of Table 1. On the other hand, according to 

the operating scale of landscape anthropization ex-

tent ([2, 21]) mentioned in the fourth column of Ta-

ble 1, the value 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,𝑗 are determined by 

LULC systems with the highest anthropization ex-

tent within each category. Namely: for category 1, 

such system is Bare rock system, the value of 

𝐼𝐴𝑁𝑇,C,𝑖  for which causes the corresponding value of 

𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,1 = 12.6%; for category 2 – Mixed forest 

system with 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,2 = 27.7%; for category 3 – 

Grassland-pasture and haymaking system with 

𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,3 = 36.0%; for category 4 – Non-forest 

tilled slightly sloping system with 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,4 = 

46.7%; for category 5 – Non-forest tilled essentially 

and greatly sloping system with 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,5 = 

58.0%; for category 6 – System of geo-negative hy-

dromelioration consequences with 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,6 = 

79.5%; for category 7 – City-town system, including 

cities with residents' number more than 1,000 thou-

sands of people, with 𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,7 = 98.7%. 

Secondly, it is advisable to approximate the 

points of cumulative graphs under the model (3) by 

second-order polynomial trends according to the 

formula 
 

𝜈(𝑠𝑖)𝐶𝐴𝑇,𝑗 = 𝑎𝑆,𝐴𝑅(𝐷𝐼𝑆𝑇)(𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,𝑗)
2

+ 

 𝑏𝑆,𝐴𝑅(𝐷𝐼𝑆𝑇)(𝐼𝐴𝑁𝑇,𝐶,𝐶𝐴𝑇,𝑗) ,                 (4) 
 

where 𝑎𝑆,𝐴𝑅(𝐷𝐼𝑆𝑇) і 𝑏𝑆,𝐴𝑅(𝐷𝐼𝑆𝑇) – the parameters 

of polynomial trends that are singular for each phys-

ic-geographic area or district. 

The set of trends calculated according to the 

formulas (4) for the 25 physic-geographic areas and 

130 districts of the test megaregion showed the fair-

ly high reliability of all such 155 trends (see the 

most typical examples for the districts in Fig. 1-4). 

Thus, given the squared indexes of approximation 

reliability R2 for these trends and according to [25], 

the following quality of approximation for the in-

vestigated non-linear relationships was obtained: 

1) a good by reliability approximation with R2 

> 0.9 – for trends of 14 physic-geographic areas and 

60 districts; 

2) a satisfactory approximation with 0.7 < R2 ≤ 

0.9 – for trends of 11 physic-geographic areas and 

70 districts. 

The aforementioned set of 130 regional trends 

in content is sufficiently informative to summarize. 

Therefore, as the third step of model solutions, de-

pendences were built for this set (Fig. 5), such as 
 

𝑎𝑆,𝐷𝐼𝑆𝑇 = 𝑓 (𝐼𝐴𝑁𝑇,𝐷𝐼𝑆𝑇 ∗∗) ,              (5) 
 

where 𝑎𝑆,𝐷𝐼𝑆𝑇 – the parameters of the polyno-

mial trends for the physic-geographic districts of the 

test megaregion from formula (4); 𝐼𝐴𝑁𝑇,𝐷𝐼𝑆𝑇 ∗∗ – the 

average-weighted anthropization indexes of these 

districts by model (1), calculated in our works [2, 

21]. 

Dependences (5) were quite satisfactorily ap-

proximated by the logarithmic trend with R2 = 0.89 

according to the formula (see Fig. 5) 
 

𝑎𝑆,𝐷𝐼𝑆𝑇 = с𝑎S
𝑙𝑛(𝐼𝐴𝑁𝑇,𝐷𝐼𝑆𝑇 ∗∗) − 𝑑𝑎S

 ,      (6) 
 

where с𝑎S
 і 𝑑𝑎S

 – the parameters of polynomial 

trend, at that с𝑎S
= 10 𝑎𝑆,𝐷𝐼𝑆𝑇 ∗ = 0.05, and 𝑑𝑎S

=

4 𝑎𝑆,𝐷𝐼𝑆𝑇 ∗ = 0.21, where 𝑎𝑆,𝐷𝐼𝑆𝑇 ∗ – the mean val-

ue 𝑎𝑆,𝐷𝐼𝑆𝑇 from their set by (5). 

It should be noted that the sample of 130 de-

pendencies by (5) in Fig. 5, as well as the trend by 

(6), which approximates it, can be considered not 

only megaregional, but also valid in general for 

plain terrestrial landscapes and physic-geographic 

taxons of midlatitudes. This is caused by the consid-

erable extent the mention sample, the variability and 

representativeness of its members according to [25, 

2] and the normalized nature of the original graphs 

(3), taking into account the properties of the quasi-

ergodicity concerning the random functions of natu-

ral geosystems' parameters ([23]). 

Under these conditions, the logarithmic trend 

(6) was transformed into a model form in order to 

calculate with further classification the given ranges 

of the parameter 𝑎𝑆 as a whole. This form looks like 
 

𝑎𝑆 = с𝑎S
𝑙𝑛(𝐼𝐴𝑁𝑇,𝐿(𝐻) ∗∗) − 𝑑𝑎S

 ,           (7) 

 

where 𝐼𝐴𝑁𝑇,𝐿(𝐻) ∗∗ – the lower and upper limits 

of the ranges for values of landscape anthropization 

index according to Table 1. 

Further, the just mentioned values 𝐼𝐴𝑁𝑇,𝐿(𝐻) ∗∗ 

were strictly inserted to trend (7). This made it pos-

sible to obtain, firstly, the calculating ranges of the 

parameter 𝑎𝑆 in the trends of the cumulative graphs 

of LULC systems' areas in taxons according to (4), 

combined with the corresponding anthropization 

extent of taxons (by Table 1). Secondly, the regular-

ities, concerning properly the shape of the logarith-

mic trend (7), were additionally used for parameter- 
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Fig. 1. Cumulative graphs of LULC systems' areas and their approximation by polynomial trends in physic-

geographic districts of the Volynsko-Poliska (at the top) and the Zhytomyrsko-Poliska (at the bottom) physic-

geographic areas at the Poliskyi region (see next Fig.7). 

Legend: ● 1 – VERHNIOPRYPYATSKYI (3) … ■ 19 – CHERNIAKHIVSKO-KOROSTYSHIVSKYI (6) – 

point symbols, ordinal numbers and names ([2]) of districts and categories of anthropogenic impact on them 

according to Table 1 (numbers in brackets); cumulative graphs – points by model (3); trends – continuous 

lines by formula (4); column to the right – trend formulas for districts, R2 – squared indexes of approxima-

tion reliability 
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2 – NYZHNIOSTYRSKYI (2)
3 – LIUBOMLSKO-KOVELSKYI (4)
4 – MANEVYTSKO-VOLODYMYRETSKYI (2)
5 – KOLKIVSKO-SARNENSKYI (2)
6 – TURIISKO-ROZHYSHCHENSKYI (6)
7 – KIVERTSIVSKO-TSUMANSKYI (3)
8 – KOSTOPILSKO-BEREZNIVSKYI (5)
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9 – KLESIVSKO-ROKYTNYANSKYI (1)

10 – OLEVSKO-BILOKOROVYTSKYI (1) 

11 – SLOVECHANSKO-OVRUTSKYI (2) 

12 − NORYNSKO-ZHERIVSKYI (3)

13 − HORODNYTSKO-IEMILCHINSKYI (3)

14 − KOROSTENSKO-CHOPOVYTSKYI (6)

15 − KORETSKO-NOVOHRAD-VOLYNSKYI (7)

16 – DOVBYSKO-PULYNSKYI (7)

17 – IRSHANSKO-MALYNSKYI (6)

18 – BARANIVSKO-VYSOKOPICHSKYI (4)

19 – CHERNIAKHIVSKO-KOROSTYSHIVSKYI (6) 
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Fig. 2. Cumulative graphs of LULC systems' areas and their approximation by polynomial trends in physic-

geographic districts of the Kyivsko-Poliska (at the top) and the Chernihivsko-Poliska (at the bottom) physic-

geographic areas at the Poliskyi region (see next Fig.7). 

Legend: ● 20 – RUDNIANSKO-VILCHANSKYI (1) … ♦ 34 – KOZELETSKO-KULYKIVSKYI (6) – 

point symbols, ordinal numbers and names ([2]) of districts and categories of anthropogenic impact on them 

according to Table 1 (numbers in brackets); cumulative graphs – points by model (3); trends – continuous 

lines by formula (4); column to the right – trend formulas for districts, R2 – squared indexes of approxima-

tion reliability 
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22 − NYZHNIOPRYPYATSKYI (1)
23 − NYZHNIOUZKYI (3) 
24 − NARODYTSKO-IVANIVSKYI (4)
25 − NYZHNIOTETERIVSKYI (2)
26 − ZDVYZKO-IRPINSKYI (6)
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27 – LIUBETSKO-CHERNIHIVSKYI (7)
28 – ZAMHLAISKO-SEDNIVSKYI (2) 
29 – DOBRIANSKO-HORODNIANSKYI (6)
30 – KORIUKIVSKO-SNOVSKYI (5) 
31 – SOSNYTSKO-MENSKYI (7) 
32 – KOROPSKO-BATURYNSKYI (6) 
33 – DNIPROVSKO-NYZHNIODESNIANSKYI (3)
34 – KOZELETSKO-KULYKIVSKYI (6)
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Fig. 3. Cumulative graphs of LULC systems' areas and their approximation by polynomial trends in physic-

geographic districts of the Novhorod-Siversko-Poliska (at the top) and the Roztotsko-Opilska horbohirna (at 

the bottom) physic-geographic areas at the Poliskyi and the Zakhidnoukrainskyi regions (see next Fig.7-8). 

Legend: ● 35 – SEREDNIOSOSNIVSKO-REVNENSKYI (2) … ● 54 – KHODORIVSKO-BUCHATSKYI 

(6) – point symbols, ordinal numbers and names ([2]) of districts and categories of anthropogenic impact on 

them according to Table 1 (numbers in brackets); cumulative graphs – points by model (3); trends – continu-

ous lines by formula (4); column to the right – trend formulas for districts, R2 – squared indexes of approxi-

mation reliability 
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35 – SEREDNIOSOSNIVSKO-REVNENSKYI (2) 
36 – KHOLMYNSKO-KOSTOBOBRIVSKYI (4)
37 – PONORNYTSKO-NOVHOROD-SIVERSKYI (5)
38 – SEREDNIODESNIANSKO-NYZHNIOSHOSTKYNSKYI (5)
39 – IAMPILSKO-SEREDYNO-BUDSKYI (5)
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50 – NEMYRIVSKO-BRIUKHOVYTSKYI (2) 

51 – HORODOTSKO-SHCHYRETSKYI (7)

52 – MYKOLAIVSKO-BEREZHANSKYI (6)

53 – HOLOHIRSKYI (5)

54 – KHODORIVSKO-BUCHATSKYI (6)



Вісник Харківського національного університету імені В.Н. Каразіна  

- 275 - 

 
 

 
Fig. 4. Cumulative graphs of LULC systems' areas and their approximation by polynomial trends in physic-

geographic districts of the Tsentralnoprydniprovska vysochynna (at the top) and the Pivnichnoprydniprovska tera-

sova nyzovynna (at the bottom) physic-geographic areas at the Podilsko-Prydniprovskyi and the Livoberezhnod-

niprovskyi regions (see next Fig. 9-10) 
Legend: ● 91 – ORATIVSKO-MONASTYRYSHCHENSKYI (7) … ● 109 – ZOLOTONISKO-

CHORNOBAIVSKYI (6) – point symbols, ordinal numbers and names ([2]) of districts and categories of anthro-

pogenic impact on them according to Table 1 (numbers in brackets); cumulative graphs – points by model (3); 

trends – continuous lines by formula (4); column to the right – trend formulas for districts, R2 – squared indexes of 

approximation reliability 
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94 – HORODYSHCHENSKO-SMILIANSKYI (7)
95 – CHERKASKO-CHYHYRYNSKYI (4)
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104 – PROTSIVKO-LIPLIAVSKYI (4)

105 – BORYSPILSKO-BARYSHIVSKYI (6)

106 – NOSIVSKO-LYNOVYTSKYI (4) 

107 – NIZHYNSKO-BAKHMATSKYI  (6)

108 – IAHOTYNSKO-HREBINKIVSKYI (6)

109 – ZOLOTONISKO-CHORNOBAIVSKYI (6)
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Fig. 5. Dependences (5) and their approximation by the logarithmic trend (6) in order to calculate  

the ranges for the parameter 𝑎𝑆 in Table 2 (𝐼𝐴𝑁𝑇,𝐿(𝐻) ∗∗ according to Table 1;  

R2 – squared index of approximation reliability) 

 

ization, namely, the parameters of the trend shape 

transition from the convex through the rectilinear to 

the concave. This also made it possible to distin-

guish three levels of the corresponding ranges in the 

anthropization extent subcategory 4b, that is, as to 

the high-categorical moderate-great anthropization 

(see Table 1 and following Table 2). Thirdly, real 

domain of the initial districts' polynomial trends was 

taken into account. In particular, such consideration 

has made it expedient to assign the first and second 

categories of physic-geographic taxons' anthropi-

zation extent to the single range during parametric 

systematization of the trend shape. These categories' 

merging is explained by their essentially small terri-

torial distribution, at that at the level of landscape 

aggregation lower than the physic-geographical dis-

tricts (see Fig. 4.2 in [2]). Fourthly, the proposed in 

[3, 4] adequacy of taxons' anthropization extent cat-

egories to a certain intensity of anthropogenic im-

pact on them also has been taken into account. 

On such background, the final desired analytic 

tool was developed, directly considering the possi-

ble by shape types of trend distributions according 

to (4). Such a tool became a classified scheme of the 

LULC system areas' percent distribution in physic-

geographic taxons. The scheme typifies this distri-

bution over the ranges of the parameter 𝑎𝑆 in the 

polynomial trends of the cumulative graphs accord-

ing to the formula (4). In what follows, in short, the 

scheme will be referred to as the classified scheme 

or, simply, the scheme of the LULC system areas' 

cumulative distribution (Table 2). It simultaneously 

determines the category and intensity of anthropo-

genic impact on taxons, corresponding to a definite 

distribution, as well as, of course, the extent of tax-

ons' anthropization. The scheme of Table 2 operates 

with ten distribution types / impact categories: from 

zero type / category, namely excessively convex 

distribution with adequate weak anthropogenic im-

pact, to the ninth type / category, i.e. excessively 

concave distribution with corresponding excessively 

strong impact. 

The verification of the classified scheme of Ta-

ble 2 was realized for the test megaregion. Verifica-

tion caused the following model results (initial 

physic-geographic spatial data in all next figures 

with the digital choropleths are based on [27]). 

The spatial data of choropleth in Fig. 6 indicate 

that only four types of the LULC system areas' cu-

mulative distribution have been identified in the ver-

ificatory physic-geographic areas. In 60% of these 

areas, the type is dominated by a concave distribu-

tion with code 6. This is adequate to the low-

categorical strong anthropogenic impact on the areas 

(see Table 2). This type of distribution is peculiar to 

most of physic-geographic areas in almost all regions, 

aS,DIST (aS)= caS ln(ІАNТ, DIST ** (ІАNТ,L(H) **)) – daS
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Table 2  

Classified scheme of the LULC system areas' cumulative distribution in physic-geographic taxons  

and adequate to the distribution categories and intensity of anthropogenic impact on taxons 

Code and type of distribu-

tion according to the trend 

line shape of LULC sys-

tem areas' cumulative 

graphs in taxons 1) (see 

(3), (4)) 

Ranges for аS as pa-

rameter of formula 

(4) trends 

Category and intensity of anthropo-

genic impact on taxons 2) and the ex-

tent of their anthropization (code in 

brackets according to Table 1) 

Color of anthro-

pogenic impact 

category at the-

matic choropleths 

0 – Excessively convex 

distribution 
≤ -0,029 0 – Weak impact (1-2) 

 

1 – Very convex distribu-

tion 
(-0,029…-0,011] 1 – Moderate impact (3) 

 

2 – Convex distribution (-0,011…-0,004] 
2 – L/c moderate-strong impact 

(4а)  

3 – Weakly convex dis-

tribution 
(-0,004…-0,001) 

3 – H/c moderate-strong impact of 

the 1st level (4b-1)  

4 – Close to rectilinear 

distribution 
[-0,001…0,001] 

4 – H/c moderate-strong impact of 

the 2nd level (4b-2)  

5 – Weakly concave dis-

tribution 
(0,001…0,003] 

5 – H/c moderate-strong impact of 

the 3d level (4b-3)  

6 – Concave distribution (0,003…0,009] 6 – L/c strong impact (5а) 
 

7 – Essentially concave 

distribution 
(0,009…0,015] 7 – H/c strong impact (5b) 

 

8 – Very concave distri-

bution 
(0,015…0,027] 8 – Very strong impact (6) 

 

9 – Excessively concave 

distribution 
> 0,027 9 – Excessively strong impact (7) 

 
1) Based on [2] with our modification; Abbreviation: L/c – low-categorical, H/c – high-categorical; 2) 

Based on [3, 4] with our modification 

 

with the exception of the Poliskyi region. In the lat-

ter taxon a weakly convex and close to rectilinear 

cumulative distributions are simulated parity in two 

areas. The distributions correspond to the high-

categorical moderate-strong anthropogenic impact 

of the 1st-2nd level. In six other physic-geographic 

areas, mostly of the Podilsko-Prydniprovskyi re-

gion, as well as the Zakhidnoukrainskyi region, the 

cumulative distribution by type is essentially con-

cave. This reflects the already high-categorical 

strong anthropogenic impact on these taxons. 

The physic-geographic districts of the test 

megaregion are not characterized by excessively 

convex and excessively concave types of distribu-

tion according to Table 2 (codes 0 and 9). Also in 

only one district is simulated a very concave distri-

bution with code 8. All this affirms the absence of 

districts with both weak and excessively strong an-

thropogenic impact on them and the limitedness of 

very strong such impact. Such a result is logical tak-

ing into consideration the geoecological situation in 

land use in the megaregion (see [2, 22]). 

In general, among the eight types of cumulative 

LULC system areas' distribution (see next Fig. 7-10) 

physic-geographic districts of the megaregion are 

characterized by such dominant types as: 

– concave and essentially concave distribu-

tions. They concern, respectively, 48 or 37% and 40 

or 31% of the districts and reflect the low- and high-

categorical strong anthropogenic impact on the tax-

ons; 

– convex and weakly convex distributions. 

They each are inherent, respectively, to 11 or 8% of 

the districts and reflect the low- and high-categorical 

moderate-strong anthropogenic impact of the 1st 

level on these taxons. 

A more detailed analysis of districts' cumula-

tive distribution types within the boundaries of 

physic-geographic regions in the test megaregion 

and their physic-geographic areas can be summa-

rized as follows. 

In the zone of mixed (coniferous / broad-leaved) 
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Fig. 6. Digital choropleth of the test megaregion: anthropogenic impact on the physic-geographic areas. 

Legend: boundaries of the physic-geographic taxons: ▬ – zones and regions, ▬ – regions, = – areas and  

▬ – districts; I…XXV – codes of the physic-geographic areas (see Fig.7-10); 3…7 – areas' anthropogenic 

impact category in Table 2 

 

forests, 39 physic-geographic districts of the 

Poliskyi region as a whole (Fig. 7 and Fig. 1-3) are 

most characterized by convex and concave cumula-

tive distributions. Each of them is inherent to 21% 

of the megaregional districts and, accordingly, af-

firms the low-categorical moderate-strong and 

strong anthropogenic impact on these districts. Only 

in this region, in the absence of a very concaved 

district distribution, a very convex cumulative dis-

tribution (code 1 by Table 2) is logically simulated. 

It reflects a moderate anthropogenic impact on four 

geoecological-positive districts of the Zhytomyrsko-

Poliska and Kyiv-Poliska physic-geographic areas. 

Among these districts, respectively, are the 

Klesivsko-Rokytnyansky, the Olevsko-Bilokorovyt-

skyi, the Rudniansko-Vilchansky and the Nyzhni-

oprypyatskyi districts, located in the north of these 

areas (see Fig. 1-2 and Fig. 7). Districts of the 

Poliskyi region with weakly convex (code 3, 15%) 

and weakly concave (code 5, 13%) cumulative dis-

tributions of LULC system areas has quite consider-

able quantity. That is, the former fall under the high-

categorical moderate-strong anthropogenic impact 

of the 1st level, and the latter – under the same im-

pact, however of the 3d level. 

The Zakhidnoukrainskyi region of the broad-

leaved forest zone is characterized by the fact that 

33 of its physic-geographic districts are inherent, 

firstly, to only 6 of 8 types of megaregional cumula-

tive distributions in the absence of types 1 and 3 

(Fig. 8). That is, in this region there are no districts 

with moderate and high-categorical moderate-strong 

anthropogenic impact of the 1st level. Secondly, only 

three districts with convex distribution are distin-

guished by a relatively small anthropization extent 

(code 2 in Table 3.5). These are the Smihivsko-

Slavutskyi, the Nemyrivsko-Briukhovytskyi and the 

Medzhybizko-Derazhnianskyi districts with low-

categorical moderate-strong anthropogenic impact 

on them. Thirdly, the Zakhidnoukrainskyi region is 

dominated by districts (45%), which fell under the 

high-categorical impact, i.e. with an essentially con-

cave distribution of LULC system areas (code 7 ac-

cording to Table 2). The low-categorical strong im-

pact (code 6, 24% of districts of the region) and the 

high-categorical moderate-strong impact of the 3d 

level (code 5, 15%) on the districts are also quite 

widespread. These districts are thus characterized by 

a concave and weakly concave cumulative distribu-

tion. It is infrequent for districts of the region to 

have close to rectilinear (code 4) and very concave 

(code 8) the LULC system areas' cumulative distri-

butions relating to one district each. 

Turning to the characteristics of the forest-

steppe zone, the following should be noted. The first 

region of this zone – the Podilsko-Prydniprovskyi – 

is characterized by very low variability of the cumu-

lative distributions of LULC system areas in the 31 

physic-geographic districts of the region (Fig. 9). 

Three types of cumulative distributions are simulat-

ed here. Among them an essentially concave distri-

bution is dominated (code 7 according to Table 2). It 

covers 65% of the regional districts and indicates 

the high-categorical strong anthropogenic impact on 

them. And only one physic-geographic district of 

the region is characterized by relatively more mode- 
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Fig. 7. Digital choropleth of the anthropogenic impact on the physic-geographic districts of the Poliskyi region. 

Legend: boundaries of the physic-geographic taxons: ▬ – region and areas, ▬ – districts; I…V – codes of 

the physic-geographic areas; 1…7 – districts' anthropogenic impact category in Table 2 

 

 

Fig. 8. Digital choropleth of the anthropogenic impact on the physic-geographic districts  

of the Zakhidnoukrainskyi region. 

Legend: boundaries of the physic-geographic taxons: ▬ – region and areas, ▬ – districts; VI…XI – codes of 

the physic-geographic areas; 2…8 – districts' anthropogenic impact category in Table 2 

 

rate anthropization. This is the Cherkasko-

Chyhyrynskyi district with close to rectilinear dis-

tribution (see Fig. 4), which is adequate to the high-

categorical moderate-strong anthropogenic impact 

of the 2nd level. 

The Livoberezhnodniprovskyi region (Fig. 10) 

is characterized by a slightly greater variability of 

the cumulative distribution types than in the previ-

ous region. Four such types are simulated here for 

17 districts of the region. Among them, a concave 

distribution is prevalent, concerning 76% of the dis-

tricts and marking the low-categorical strong an-

thropogenic impact on them (code 6 in Table 2). 

The less unfavorable geoecological situation was 

simulated in only four other districts of the region. 

Among them, the Konotopsko-Putyvlskyi district is 

'the leader' with weakly convex type of distribution 

and therefore with high-categorical moderate-strong 
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Fig. 9. Digital choropleth of the anthropogenic impact on the physic-geographic districts  

of the Podilsko-Prydniprovskyi region. 

Legend: boundaries of the physic-geographic taxons: ▬ – region and areas, ▬ – districts; XII…XIX – codes 

of the physic-geographic areas; 4…7 – districts' anthropogenic impact category in Table 2 

 

 

Fig. 10. Digital choropleth of the anthropogenic impact on the physic-geographic districts of the Livoberezh-

nodniprovskyi and the Skhidnoukrainskyi regions. 

Legend: boundaries of the physic-geographic taxons: ▬ – regions, ▬ – areas, ▬ – districts; XX…XV – 

codes of the physic-geographic areas; 4…7 – districts' anthropogenic impact category in Table 2 

 

impact of the 1st level. The Protsivko-Lipliavskyi 

and the Nosivsko-Lynovytskyi physic-geographic 

districts are also in this list (see Fig. 4). Anthropo-

genic impact on them is determined as high-

categorical moderate-strong of the 2nd level, which 

is caused by the close to rectilinear cumulative dis-

tribution (code 4 according to Table 2). 

The Skhidnoukrainskyi region of the forest-step- 

pe zone (see Fig. 10) is essentially anthropized in 

the test megaregion. In ten physic-geographic dis-

tricts of the region there is practically no variability 

of the LULC system areas' cumulative distributions. 

In 90% of these districts, a concave distribution is 

simulated, which is corresponding to the low-

categorical strong anthropogenic impact on the dis-

tricts (code 6 in Table 2). And the Bilokolodiazko-
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Velykoburlutskyi district fell already under a high-

categorical strong impact, which is determined by an 

essentially concave cumulative distribution (code 7). 

In general, the above results, concerning verifi-

cation of the classified scheme in Table 2 as a model 

analysis tool, firstly, confirm the validity of the pro-

posed methodical approaches. Secondly, these re-

sults in content do not contradict the results of the 

anthropization extent simulation for the physic-

geographic taxons of the same megaregion, realized 

in our works [2, 21, 22] with application of the av-

erage-weighted anthropization indexes according to 

the model (1). However, the model results obtained 

and presented in Fig. 6-10 are more parametrically 

diverse. This is caused by the fact that the tools of 

Scheme 2 are more informative and statistically ef-

fective for identification of anthropogenic impact on 

landscapes and physic-geographic taxons than the 

average-weighted and other calculating anthropi-

zation indexes or schemes for consideration the im-

pact of only dominant LULC systems. 

Conclusions. The classified scheme of the land 

use and/or land cover (LULC) system areas' cumu-

lative distribution in landscapes and/or physic-

geographic taxons was substantiated and construct-

ed as analytical tool for modeling anthropogenic 

impact on landscapes / taxons. The scheme is based 

on the concept that the types of the mentioned dis-

tribution in its shape are adequate a certain category 

and the intensity of anthropogenic impact on land-

scapes or taxons. 

Properly the distribution of LULC system areas 

was typified by the ranges for the parameter of pol-

ynomial trends in the cumulative graphs of these 

areas in landscapes or their aggregations. Under 

these conditions, the scheme of areas' cumulative 

distribution operates with ten types of distribution – 

from excessively convex to excessively concave. 

These types also reflect different anthropogenic im-

pacts on taxons – from weak to excessively strong. 

Verification of the scheme calculating LULC 

system areas' cumulative distribution was realized 

for the test megaregion, including 30 physic-

geographic areas and 130 physic-geographic dis-

tricts of the five regions in the zones of mixed (co-

niferous / broad-leaved) and broad-leaved forests 

and forest-steppe of Ukraine. Relevant digital chor-

opleths concerning anthropogenic impact on these 

taxons were simulated and analyzed. The verifica-

tion affirmed the validity of the proposed new me-

thodical approaches and their advantages over mod-

eling of anthropogenic impact on landscapes using 

average-weighted and other calculating anthropi-

zation indexes and schemes. 

The developed model tools and the results of its 

verification are applicable for the improvement of 

procedures, schemes and projects of environmental 

management for plain terrestrial landscapes and 

their aggregations in midlatitudes. 

Prospects for further research are to realize re-

gionalized model assessments of the conditionality 

and peculiarities of anthropogenic impact on physic-

geographic taxons by analyzing the quasi-spectra of 

partial anthropization indexes and areas of LULC 

systems in the taxons. 
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SHAPE OF CUMULATIVE LAND USE SYSTEMS' AREA DISTRIBUTION AS A PARAMETER  

OF ANTHROPOGENIC IMPACT ON LANDSCAPES 

 

Statement of the problem and paper objective. Current challenges address global and regional threats 

to biotic and landscape diversity and the urgent need for its conservation, restoration and reproduction. They 

make it necessary to improve the tools for conceptual, information and calculating assessment of human ac-

tivities impact on the environment. That is why the study of the landscapes anthropization, i.e. the process of 

their transformation through human activity, and the identification of the effects of this anthropization on the 

environment remains the most pressing problem of geography and geoecology. Given this, the paper objec-

tive was to substantiate, develop and verify new and sufficiently informative analytical tools for modeling 

anthropogenic impact of the land use and/or land cover (LULC) system on landscapes and/or physic-

geographic taxons. 

Methods and results. The experience shows that the resumptive graphic solutions for the analysis of 

anthropogenic impact on landscapes can be correctly represented in the form of certain modified graphs of 

statistics. So, the classified scheme of the LULC system areas' cumulative distribution in landscapes and/or 

physic-geographic taxons was substantiated and constructed as analytical tool for modeling anthropogenic 

impact on landscapes / taxons. The scheme is based on the concept that the types of the mentioned distribu-

tion in its shape are adequate a certain category and the intensity of anthropogenic impact on landscapes or 

taxons. Properly the distribution of LULC system areas was typified by the ranges for the parameter of poly-

nomial trends in the cumulative graphs of these areas in landscapes or their aggregations. Under these condi-

tions, the scheme of areas' cumulative distribution operates with ten types of distribution – from excessively 

convex to excessively concave. These types also reflect different anthropogenic impacts on taxons – from 

weak to excessively strong. 

Verification of the scheme calculating LULC system areas' cumulative distribution was realized for the 

test megaregion, including 30 physic-geographic areas and 130 physic-geographic districts of the five re-

gions in the zones of mixed (coniferous / broad-leaved) and broad-leaved forests and forest-steppe of 

Ukraine. Relevant digital choropleths concerning anthropogenic impact on these taxons were simulated and 

analyzed. 

Scientific novelty and practical significance. Scientific novelty is determined by the reason that the 

developed scheme and obtained model results are more parametrically diverse than in the existing proce-

dures. This is caused by the fact that the proposed tools are more informative and statistically effective for 

identification of anthropogenic impact on landscapes and physic-geographic taxons than the average-

weighted and other calculating anthropization indexes or schemes for consideration the impact of only domi-

nant LULC systems. The verification of the developed tools for the test megaregion affirmed the general va-

lidity of the proposed new methodical approaches. The paper results are applicable for the improvement of 

procedures, schemes and projects of environmental management for plain terrestrial landscapes and their 

aggregations in midlatitudes. 
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