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METHODS OF DEFINING THE ANTHROPOGENIC TRANSFORMATIO N
OF THE ENVIRONMENT

The paper discusses some approaches to use theaties between different anthropogenic territormmplexes for as-
sessments of environment state. The following defisiare considered: “natural-anthropogenic teaital complexes”, “antropi-
zation”. SomeGIS-methods to calculate the antropization are sstgd and results of such calculations at the elamwipkey dis-
trict are presented. The article raises the questd whether it is expedient to use basin approabiie researching the environ-
mental transformationS he attention is paid to the socio-economic cordext the significance of such studies in human gty .

Key words antropization, land use type, watershed, enviramaenanagement, transformation of environmentpgecess-
ing, natural-anthropogenic territorial complexes.

Bimaniii Bepexcnuii. METOIH BU3HAYEHHA AHTPOITOTEHHOI TPAHC®PMAIII JOBKLIIA. O62060piowomy-
¢sl nioxo0u 00 GUKOPUCTNAHHS CRIGBIOHOUWIEHb NJIOW NOMIIC DISHUMU AHMPONOSEHHUMU MEPUMOPIATbHUMU KOMAAEKCAMU Ol No-
0anbUUX AKICHUX OYIHOK CMAaHy 006KiNIA. Po321s10aiomecs nOHAMM «npupooHO-AHMPONOLEHHUT MePUMOPIANbHULL KOMANEKCY,
«anmponizayis». 3anponoHo8ano Oesaxi cnocobu po3paxynky cmynens anmponoeennoi mpancgopmayii'y I'IC. [Tooano pesynomamu
PO3paxyHKie anmponisayii 006KinA 0 K10406020 paiiony. [1ionimacmvcsa numanHs npo OOYiNbHICMb BUKOPUCMAHHS OACEH08020
nioxo0y npu OOCHONCEHHAX AHMPONO2EHHOI mpancgopmayii 006K, AKYeHMYEMbCsL y68aza HA COYIANbHO-eKOHOMIYHOMY ACNEeKmi
NOOIOHUX 00CTIONHCeHb MA iX 3HAYUMOCII Y CYCRINbHIL 2eoepadhii.

Kniouosi cnosa. anmponizayis, mun 3eMieKOpUCmy8anis, 600036IipHuUll Oaceiin, OXOPOHA NPupoou, Mpanchopmayis
008KINLIS, 26000POOKA, NPUPOOHO-AHMPONOSEHHUL MEPUMOPIATbHUL KOMIIEKC.

Bumanuii Bepexcnoii. METOJbI OIIPEJEJIEHHSA AHTPOIIOTEHHOH TPAHC®OPMAIIHH OKPYKAIOIIEH
CPE/TBI. Ob6cyarcoatomesi noOXo0bl K UCHONb306AHUIO COOMHOWEHUT NIOWAdell MedcOy PA3HbIMU AHMPONOSEHHLIMU MepPUMopu-
ANBHBIMU KOMNLEKCAMU 0I5l NOCeOYIOWUX KAY4eCmEeHHbIX OYeHOK COCMOANUS OKpycaloweli cpedvl. Paccmampusaiomen credyio-
wue nouAmus. “ nPpUPOOHO-aHMpPONO2eH bl MepPUMoOpUanbHblil kKomniexc”, “ anmponusayus”. Ilpeonoscenvl nekomopwvle cnocobwvl
pacuemos cmenenu anmponozennoti mpancgopmayuu ¢ I'UC. Ilpedcmasnenst pe3ynomamul pacuemos anmponuzayuu s Kio4ego-
20 pationa. Iloonumaemcs 6onpoc o yearecoobpasHocmu UChOIb308aHUA OACCEHO08020 NOOX00A 8 UCCIe008AHUAX AHMPONO2EHHOU
mpancgopmayuu okpysicaroweli cpedvl. AkyeHmupyemcs 6HUMANHUE HA COYUATbHO-IKOHOMUYECKOM dCneKme U 3HaYUMOCmuy no00o-
HbIX UCCTEO08AHULL 8 00UeCMBEeHHOL 2eoepaghuu.

Kniouesvie cnosa. anmponusayus, mun 3emienonb308aHus, 6000cOOPHbII baccelit, 0Xpana npupoosl, Mpanchopmayus ox-
Ppyarcaioweti cpedvl, 2e000pabomxa, NPUPOOHO-AHMPONOLEHHbIT MEPPUMOPUATLHBI KOMIAEKC.

Introduction. Assessing the state of the envi- other interpretations the natural-anthropogenic territo-
ronment and defining the level of its anthropogenic rial complexes (NATC); cultural (anthropogenic) dan
transformation can be performed using various n#gho scapes. All in all, NATC is the initial and finalage of
In many cases, the ratio of the areas occupiethdyger- economic and geographic research, while constéutiv
tain land use types in the landscape is takendotsid- geography is the cross-disciplinary research doect
eration. These types are preliminary ranged depgndi that combines (and cannot exist without such a ¢oanb
on the type of their destructive influence degf@e.one tion) artificially separated natural, economic, iabeand
part, the results of such investigations define ékeent technical components of geographical environment.
of the natural environment development on the ttawy;j The purpose of the article is the survey of the
and on the other part, they are compared with én@in methodological foundations and approbation with the
allowable level of the anthropogenic impact. geographic information systems of the initial stage

Defining the level of the environment anthropiza- assessing the level of anthropogenic developmedt an
tion (conversion) has constitutive and geographical transformation of the environment (at the example o

meaning: it is the basis for further land use piagn
Primarily, it refers to the natural-reserved funijexts
and ecological networks. But any strategic progras

watersheds of the river Oskol within the Kupiansks-
trict of the Kharkiv region, Ukraine). The separtask
of the article is defining the main principles andes

social and economic development that are eventuallythat are to be used as a basis for simulation etetri-

transformed into certain land use on the terrigirgll be
checked for compliance with the requirements of the
environmental protection in form of strategic ecpdal
evaluations and environmental assessments. Tlparis
ticularly where the achievements of social and p®ys
geography are matched. It turned out that the tigees
tors of the first above mentioned branch of geolgyap
study the economic activity predominantly withineth
framework of administrative-territorial divisionnd to
some degree they are separated from the basisif th
investigation — the areas occupied by the spetafici
use types. Such areas collectively define the &mn-
thropogenic territorial complexes (ATC), and by som
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tory development in terms of its interrelation withe
certain allowable level.

Analysis of previous researchesThe example
of the simplest norms that can be used when stgdiie
influence of the people economic activity in natare
the area standard norms. The articles [1-3] sugdest
optimal relations between the areas of transforiued
relatively unaltered natural lands that allow maiiming
geosystem balance at the territory. Such relatimesn
to be the simplest, the most demonstrative and exonv
ient for calculation by means of standard geoprsings
procedures in geoinformation systems. However, they
are not the final characteristic of territorial anigation
of economy, which except for the metric relatiopshi
includes also the position ones: how are the lasel u
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types interchanged, are there any common borders irdefinition area. The specific territories can stehatively

space?

The most popular among the studies of the
Ukrainian scholars addressed to researching the@ant
pogenic transformation of the environment is thgges-
tion to define the anthropization coefficiea), using
which each land use type on the specific terriiergs-
signed with the coefficient of destructive impat} [The
natural-reserved fund lands have the lowest "wgjght
while the ones with the highest weight are the #tdal
mining complexes where transformations substaptiall
impact geologic and geomorphologic components ef th
environment.

The anthropization coefficient is defined using
the following formula:

Yrpg.

Ka =
100

where K, - the anthropization coefficiemz rpg - the

sum of productions of the area ratio (in perceofghe
specific land use type, its weight rate and itgeaim the
ranged sequence of the economic impacts (from €héor
natural reserves to 10 for the industrial landsgpee-
tively. The above mentioned scholars consider tite-n
ral complex of the certain range to be the terataunit
for Ka defining. The authors suggested the following
ranging of the coefficients for the environment wen
sion stage definition: <3.80 — slightly transform8B1-
5.30 — transformed; 5.31-6.50 — moderately tramséat;
6.51-7.40 — greatly transformed; > 7.41 — heaviyns-
formed.

It should be noted that this method is not com-
pletely estimating, though it is a prerequisite &ssess-
ment researches of the environment transformatioials
allows visualization of the anthropization spateml-
rangement.

As it was previously stated, considering of the
lands both adjacent and located at the certaiartist is
as much important as their distribution in the #iieda

undeveloped, though, for instance, in view of ratur
flows of the substances, they can fall under sulisia
anthropogenic impact (i.e. through economic agtivit
outside their boundaries). By supplementing thea are
ratio with the positional properties of the landgl ahe
type of their "pattern”, this is the only way tonece up
with the more detailed explanation of the terrabtand
use organization compliance with the certain reguir
ments.

Presentation of primary material. The Kupi-
ansky district of the Kharkiv region is chosen ® the
key territory for researchF{gure 1). Such decision is
based on the set of both natural and economic cempo
nents of the geosituation within the specifiedriist As
to the nature aspect, the Kupiansky district isesenta-
tive among the districts of the north-eastern jpdirthe
Kharkiv region, while in physical and geographizah-
ing it takes the intermediate topologic positiorvieen
the Left Bank forest steppe and Steppe [4], cogphiith
the nature complexes in the valley of the river @sk
Such location makes certain impact on the landsyse
tem (the stage of plough up, agricultural sectacsdi-
zation) and on the spatial organization of settiaisie
that in its turn requires consideration of suchcédeas-
pects in the systems of the nature utilization rofa-
tion. The state of geologic and orographic comptmeh
the environment is defined by the location of thetritt
within the valley of the river Oskol. The relieftia fa-
cilitates development of gullying and landslidirag, well
as sheet erosion. The combination of the above men-
tioned factors facilitates appearance of the natom-
plexes of low productivity and environmental capgaci
increases erosion and landsliding hazards, bemgeh-
son for dangerous state of numerous buildings agd e
neering structures [5], and consequently causesicer
social tension at the local level.
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Figure 1. Location map and basin structure of theuldiansky district
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Among the prerequisites of selecting this district run-off; large areas are flooded with water frora gtor-
are availability of the detailed map of the anttuognic age lakes. With this regard, there is certain aafittion:
territorial complexes compiled by S.Ye. Ignatievthin such anthropogenic object as the storage lake aubst
the framework of researching Oskol ecological cmri tially changes the initial natural complex and ssigned
[6], as well as the long period of the districtdistudies. with the high coefficient in course of researchitig
The simplified map of land use structure of therdisis stage of the environment transformation, but tdater
represented ifrigure 2 extent facilitates the growth of the habitat formiiunc-

The specific feature of the district is the regatht  tions of the territory.

Forests
(72 Arable lands ) pagtyres
B Built-up areas = Reservoirs

Figure 2. Spatial configuration of land use type$ the Kupiansky district

The anthropogenic transformation of the envi- the territory is also taken into consideration. There
ronment can always be unambiguously interpreteel: th environmental resources are involved into the egpno
larger the modern anthropogenic territorial compléx both commonly and separately (in case of incomfmatib
fers from the initial natural, the larger is thartsforma- land use types), the more developed the terri®igon-
tion. In such a case the most modified ones areetho sidered.
natural complexes, in which the components are gidthn As to the concept of "anthropization”, to our
at the level of cardinal transformation of its mastrt thinking it depends on the general understandindesf
parts: soils, lithogenous basis. This refers to ittuis- pendency of the anthropogenic objects from natiire:
trial zones and developed town areas, where tha- lan should be defined, what is the extend of corretabe-
scape is substantially conversed and the vast afess! tween the natural mode of the substance (energwsfl
are replaced with impervious surfaces [7]. Besides, and the similar flows, though already changed by th
areas where the landscape is totally changed twrmoo ~ human activity, in the anthropogenic transformea-ge
be the substantially transformed: for instance, mités system. In many studies such question is much leroad
conversed to aquatic (in case the territory isdkbwith and is formulated kind of differently: is any naland
the storage lake water), or when agricultural Sefde anthropogenic territorial complex considered to de
arranged in place of the initial forest lands. cultural landscape? Detailed analysis of such fquess

The anthropogenic transformation primarily has provided in the monograph of M.D. Grozdinsky [8].

negative connotation, as any interference of peojte

nature is extraneous. However, sometimes subdtantia

anthropogenic changes in the environment can faigli
the growth of its habitat forming functions.

The following options are possible:

- cultural landscape = anthropogenic landscape;

- cultural landscape is just a particular typehsf t
anthropogenic landscape. It varies by the spenificli-

When it refers to the stage of the environment de- fication level and, depending on concurrency of'tiae-

velopment, complexity of using the natural resosirae
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zation subjects, is the landscape with minimal ipdgy

of conflict regarding using of natural resourcesieT
modern views on rational use of natural resourges a
most definitively realized for the cultural landpea

The anthropogenic transformation of the envi-
ronment is the continuously distributed charactetis
therefore it can adequately be represented in roountn,
in form of the field (i.e. grid in GIS), in contiawith the
discontinuous generalized
landscape territorial units. Under such conditicghe
procedure ofa defining becomes more difficult. When
calculating the relation of the areas of variousura
utilization types for some averaging district (fostance
for sliding window of the square), it is necesstrygon-
sider not only distribution of the anthropogeniada
within it, but also distribution of that naturaldaround
that has been changed. Within the averaging distric
there can be at least two following options of cariny
natural and transformed complexes:

1) several natural territorial complexes conversed
using the same land use type;

2) one natural complex conversed using various
land use types.

Both in the first and in the second options a cer-
tain resulting polygon is formed being the consegee
of spatial difference of the natural territorialngplexes
with the anthropogenic ones. Therefore, the weiglet-
ficients in the formula shall be adjusted and Ww#l dif-
ferent even for the same land use type. Such algurt
considers higher sensitivity or inactivity of easgparate
natural complex to a certain type of land use. @mrs
ing small variety of natural complexes and land use
types at the territory of the district, such appioaan be
ignored.

The basis of geoprocessing for calculating the co-
efficient consists of simple analytic operationssefec-
tion and further storing of the selected objectapiag
which there are the queries by location: "compjetein-
tain" or "partially contain" [9]. That means thdesgion

of all anthropogenic territorial complex polygons,
matching with the specified space borders of thterah
complexes (in order to define the coefficientsha ton-
versing impact of land use type in the specificureilt
background), and then the specified space bordateo
sliding squares for final calculation of the aredsthe
anthropogenic territorial complexes. The areas tad
coefficients are subsequently used for creatiorthef

representation within the continuous model anthropization.

In this article we also raise the question of
whether it is expedient to use basin approach wieile
searching the environmental transformations (intre
with the landscape units). A lot of researches iclans
separation of the territory by the river watershéuissin
structure) to be the most rational [10, 11]. Tikigsso-
ciated with the objectivity of marking the waterdHzzor-
ders and functional-and-space consistency of eatieo
watersheds as partially detached land drainage lanid
use and pollution transfer object. Usually watedshef
the small rivers are so integral that it allows lgnag
them as operational territorial units of the enmir@ntal
transformations research. Therefore, it is ratidnatal-
culate the anthropization coefficient for similaater-
sheds of the first and the second rank. Such clouk
were performed using the regional statistics méased
on the data oK« value field for the watersheds of the
small rivers of the Kupiansky distri€table J).

It was determined that the level of the watersheds
modification within the borders of the Kupianskgtict
is very differentiated and marked by more subsshnti
anisotropy closer in the direction of the right baalley
of the river Oskol. Maximal values @&fa are more typi-
cal for the left bank watersheds, characterizedthzy
industrial territory development, as well as by tub-
stantial share of the agricultural lands. As to thght
bank watersheds, which under the set of the natora
ditions are less convenient for economic develogmen
the minimalKa values are demonstrated.

Table 1

Anthropization coefficient for the watersheds ofdtKupiansky district

Anthropization coefficient
Watershed
number | \ax | Min | Median| Standard deviation
1 4,420 7,516| 6,815 0,530
2 4,218 7,394| 5,945 0,634
3 6,863| 8,425/ 7,383 0,232
4 5,144 7,727| 6,931 0,675
5 4,960 7,545| 6,893 0,730
6 4,892 9,070 7,213 0,695
7 4,817 8,005 7,434 0,443
8 3,307| 10,270 5,676 1,162
9 3,775| 8,468 5,848 0,561
10 4,559 8,062 6,499 0,716
11 3,691| 7,845/ 5,711 0,601
12 3,153| 7,647| 7,252 0,890
13 4,286 8,820 7,321 0,626
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Conclusions.1. As a result of simulation based the environment. The specified methods allowedakve

on the methodological principles described abote, t ing spatial organization and relative indicators tbé
environmental transformation fields and regionaltist environmental transformations by various land ypes$
tics indicators were calculated for watersheds hef t  within the key district. The left bank basins ane most

small rivers at the Kupiansky district of the Khiarke- transformed ones, which is associated with theeset-
gion. Particularly on the local level, considerithg wa- ronmental prerequisites.

tershed area and the set of hydrology indicatues bi- 3. The "weight" of the separate local centers of
sin systems are the most sensitive to the exténfiat the intensive economic management (towns and indus-

ences. At the same time the governmental stratexfies trial zones) in the calculated values of the cogdfits by
land utilization on the local level are fulfilled dne level the basin territorial units is reduced at the esgeof the
of the specific projects, that are implementedhi@ ap- other lands with the "moderate" environmental sees
pearance or change of the space, structural andt fun Therefore, it is expedient to perform such caléafet
tional characteristics of the natural and anthremig within the specified averaging district with théirther
territorial complexes. interpretation through the continuous models of -geo

2. The described methods constitute the reliable graphic locations and phenomena.

means for studying the anthropogenic transformadibn

10.
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Summary

Vitaliy Berezhnoy. METHODS OF DEFINING THE ANTHROPO GENIC TRANSFORMATION OF
THE ENVIRONMENT.

Defining the level of anthropogenic transformatafrenvironment can be performed using the ratiahefareas
occupied by the certain land use types in the leaqis or watershed. It is assumed that there imaptielation between
the areas of transformed and relatively unaltesgdral lands that allow maintaining geosystem bzdan

One of the methods to define the level of environhe®nversion is to calculate the anthropizatioafficient.
When calculating the coefficient, land use typesassigned with the parameter of destructive impact

The Kupiansky district of the Kharkiv region is clem to be the study area. The initial data to tateuhe level
of anthropogenic transformation was the map ofnahterritorial complexes and the map of land yges$. The larger
the modern anthropogenic territorial complex dgfénom the initial natural, the larger is the tfammation.

The anthropogenic transformation of the environnigthe continuously distributed characteristicshbuld be
represented through the continuous models of #id.fit is necessary to consider not only distitouof the anthropo-
genic lands within sliding window, but also distrilon of that natural background that has been @ban

It is also proposed to calculate the anthropizatioefficient for watersheds. Such calculations wezgformed
using the regional statistics means based on tteeadghe coefficient value field. It was definddht the level of the
watersheds modification within the Kupiansky distris differentiated. Maximal values of the coeffict are more
typical for the left bank watersheds.

Key words: antropization, land use type, watershed, enviemal management, transformation of environ-
ment, geoprocessing, natural-anthropogenic teialtoomplexes.

180



