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ZONING OF HIGHWAYS OF THE CHERKASY REGION ACCORDING TO THE DEGREE
OF FORMATION OF ECOSYSTEM RELATIONS

The research is due to the great attention paid to the preservation and restoration of biodiversity in the countries
of the European Union.

Purpose. Carrying out zoning of the Cherkasy region according to the degree of completeness of the formation
of roadside landscapes ecosystemsio

Methods. From a methodological point of view, zoning is considered as one of the main methods of geograph-
ical analysis a nd synthesis. Zoning performs the function of a general geographic method of organizing spatial di-
versity in the geographic envelope and systematizing territorial formations at the regional level, which makes it an
essential element of a systematic approach in geography.

Results. The monitoring parameters of the infrastructure components of the main highways of the Cherkassy
region (Kyiv-Odesa and Vinnytsia-Uman) used by us can be used for zoning, provided they are combined into logi-
cally formed factor groups. In particular, we combined all the initial parameters into the following groups of factors:
natural-geographic factor: geolocation (geographic coordinates), air temperature and humidity, natural radiation
background; degree of anthropogenic impact: noise level, dustiness, some geochemical indicators, proximity (or re-
moteness) of the road surface from agricultural land; the degree of manifestation of ecosystem relations: the number
of plant species and their recurrence, the presence of invasive species and those that are indicators of salinity and
waterlogging, the presence of species included in the National Catalog of Biotopes of Ukraine. Based on the list of
main groups of factors, the main indicator of zoning will be the degree of completeness of the formation of roadside
ecosystems.

Conclutions. Taking into account the activation of ruderal flora at the exits from gas stations, or on remote
sections of highways, it can be asserted that in these locations the Le Chatelier-Brown principle is fully in effect,
according to which the biosphere compensates for the harmful effects from the outside with its diversity. The author
sees prospects for further research in the expansion of the list of objects, in particular, it will be very interesting to
investigate the formation of ecosystem relations on secondary communication routes.

KEY WORDS: zoning, ecosystems, highways, monitoring, landscapes

Sk wuryBatu: Ogilko S. P. Zoning of highways of the Cherkasy region according to the degree of
formation of ecosystem relations. Jlioouna ma doskinna. Ipobremu neoexonoeii. 2023. Bum. 40. C. 33 -
41. DOI: https://doi.org/10.26565/1992-4224-2023-40-03

In cites: Ogilko, S. P. (2023). Zoning of highways of the Cherkasy region according to the degree of
formation of ecosystem relations. Man and Environment. Issues of Neoecology, (40), 33 - 41.
https://doi.org/10.26565/1992-4224-2023-40-03

Introduction

Zoning is one of the fundamental concepts zoning reduces its essence to the imaginary
of geographical science. The traditional idea of division of the territory into parts on any basis.
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In modern geography, there are two views on the
essence of zoning. According to one of them,
zoning is "detection, selection, delimitation of any
habitats in any environment." Zoning refers, in
particular, to the selection of contours on any
typological map made by the qualitative
background method.

The scientific experience accumulated by
geography in the field of zoning, especially
natural, allows us to give a more rigorous and
meaningful definition of this concept. First of all,
one should keep in mind an important limiting
condition: zoning is not an abstract territorial
division, but a distribution of a certain, namely,
regional level, the object of which is rather large
territorial formations with a more or less complex
internal structure.

According to modern ideas, there are two
main levels of territorial differentiation - regional
and local - which fundamentally differ not only in
terms of the scale of the respective allocations, but
also in the laws underlying their origin. Objects of
zoning are single or indi-vidual, territorially
integral formations, represented on the map by a
single contour, which can be assigned their own
names. Typological (classification) associations of
geographical ~ objects  (soils,  landscapes,
settlements), regardless of whether they are
expressed on the map by broken contours or
(which happens less often) by a continuous
territorial massif, do not belong to zoning.

The object of our zoning is the ecosystem
relations that are formed in the roadside
landscapes of the Cherkasy region. The relevance
of such research is due to the great attention paid
to the preservation and restoration of biodiversity
in the countries of the European Union [1].

The difficulty of defining the concept of
zoning is related to the fact that it belongs
simultaneously to some action (process) and to its
result, and in addition, to a specialized direction or

division of science (geography in general or a
separate geographical discipline).

It is possible to zone any objects in the
placement of which there are regular regional
differences, including individual components of the
landscape or branches of the economy. Thus, we
get many overlapping zoning systems (climatic,
landscape, agricultural, etc.).

All zoning systems, regardless of their
content, are inherently hierarchical, i.e. certain
territorial units and their taxonomic subordination
are distinguished at different levels. Special terms
are used to designate taxa of different ranks:
district, district, province, region, etc. To name a
general, non-taxonomic concept that refers to
regional subdivisions of any order, the term region
IS most suitable [2].

So, zoning is a system of principles and
methods of identifying, delimiting and
systematizing all possible regional subdivisions
(regions) of the earth's surface, more precisely the
surface of the land, oceans and ocean floor.
Therefore, it cannot be reduced to a purely
technical procedure of division or division. Zoning
is closely related to the doctrine of territorial
differentiation and integration of the geographical
envelope [3].

From a methodological point of view,
zoning is considered as one of the main methods of
geographical analysis and synthesis. Zoning
performs the function of a general geographic
method of organizing spatial diversity in the
geographic envelope and systematizing territorial
formations at the regional level, which makes it an
essential element of a systematic approach in
geography.

The purpose of the article is to carry out
zoning of the Cherkasy region according to the
degree of completeness of the formation of
ecosystems in  roadside landscapes  using
previously accumulated (including in expeditionary
research) and systematized information [4].

Research results

It is necessary to emphasize the dialectical
essence of zoning as a unity of division and

unification. This reflects the contradictory unity
of the properties of continuity and discreteness
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of the geographical space and the processes of
differentiation and integration that take place in
it. Therefore, the integrity of any region as a
systemic entity is determined by integration
processes of different nature and different scales.
From this follows the main methodological
principle of zoning, long recognized in landscape
science: zoning should be carried out
simultaneously "from below" and "from above".
Translated into general scientific language, this
means that when zoning, it is necessary to
combine an inductive approach with a deductive
one [5].

In practice, the inductive approach is
expressed in the combination of lower territorial
allocations to higher ones (starting with the
possibility of elementary units - facies or tracts
in landscape science) with successive transitions
to the identification of stairs of increasingly
higher ranks. The most important tool in this
case is a corresponding thematic map (landscape,
economic, etc.).

The deductive approach is expressed in
reliance on the known regularities of territorial
differentiation of a higher order (for example,
latitudinal zoning) and on the existing, albeit
imprecise, schemes of macro-zoning, both
complex and sectoral. It is in this case that the
term division can be applied to the zoning
procedure. It is also carried out on the basis of
maps and space photographs using all available
information (literary, statistical), which allows to
detail as much as possible, as well as clarify the
original scheme. The separation process is
continuously monitored "from below" by the
results of empirical research performed
inductively. The final zoning scheme is,
therefore, the product of the synthesis of both
approaches.

The monitoring parameters of the
infrastructure components of the main highways
of the Cherkasy region (Kyiv-Odesa and
Vinnytsia-Uman) used by us can be used for
zoning, provided they are combined into
logically formed factor groups. In particular, we
combined all the initial parameters into the
following groups of factors:
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- Natural and geographical factor:
geolocation  (geographic  coordinates), air
temperature and humidity, natural radiation
background,;

- Degree of anthropogenic influence: noise
level, dustiness, some geochemical indicators,
proximity (or remoteness) of the roadway from
agricultural land;

- The degree of manifestation of
ecosystem relations: the number of plant species
and their recurrence, the presence of invasive
species and those that are indicators of salinity
and waterlogging, the presence of species
included in the National Catalog of Biotopes of
Ukraine [6].

Based on the list of main groups of
factors, the main indicator of zoning will be the
degree of completeness of the formation of
roadside ecosystems. Unfortunately, we did not
find a mathematical expression of this indicator,
S0 its dimension was determined verbally:

- a high degree of completeness of the
formation of roadside ecosystems; the average
degree of completeness of the formation of
roadside ecosystems;

- low degree of completeness of formation
of roadside ecosystems; the initial degree of
completion of the formation of roadside
ecosystems.

The main parameters characterizing the
selected regions are summarized in a table
(Table 1) and also displayed on the
corresponding bar charts (Figs. 1, 2). The main
results of zoning are shown on the map (Fig. 3).

After a careful look at the presented map
(Fig. 3), debatable questions may arise. After all,
according to all definitions, zoning objects must
have a continuous (extended) nature [7, 84, 8].
Indeed, it is so, but the real indicators of the
width of roadside lanes - from 3 to 50 m (Table
1) do not give us the right to distort the
ontological meaning of the phenomenon itself. If
we were talking about the zoning of linear-
network structures, then it would certainly be
possible to operate with planar figures [99]. In
addition, the content of the phenomenon itself
(formation of ecosystem relations) in roadside
strips has a rather limited spatial location.
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Table 1

Characteristics of infra-ecosystem areas formed along the main highways of the Cherkasy region *

o | B
(2} [<5) e
% o S s
A 8 S8 |279%
Ne — g § = g % E g § g
o E 2 £ 2 |2 B g~ | & |5 |2y e,
8 5 o | TS : Elez|e |88 |48 |28 &+
ST 2 £s OIS |z |cB| 2|88 |89 | 5924
- 2 o 5] c . oS = — o~ g < ®© Y=
258 = g 1S |SE|2E|2g |89 89 ag S8
=] = = =i — ¥ = = — =
253 2| g2 El2|5 22|22 58 |8939¢59¢84
=2 g LE S E|IS |n2| 82|32 |Z282g8d ¢4
5 &3 S 5= gl 5| &8 |BS|SE| 88 |e95g 28 2§
o D - 2B | |2 |82 B2 |ws8 |89 s
ELS o 25 21l =15 2E | 30| 8% o g @ °oq g 3
S & a = e B = | < | =S s |27 | 8= 5 g 8 39 85
= S SS S | 2% g 55 |2 |§E |25 28
- 2 5o g | F g8 | F 2 1E |28 21
kS o £ E | S sg 8
©% 2 2|8 |22 5
@) ) ") o B
F|F |38 |2
© | &
1 | Automarket, Uman 30 | 48°45'12,133”N; | 25 | 65 | 0,15 | 89,5 42 44 10 17 12
(#1) 30°15°29,041”E
2 | Branching towardsthe | 60 | 48°41'16,566” N; | 25 | 64 | 0,16 | 98,0 40 40 2 6 8
vil. Polyanetske (#2) 30°14°30,468”E
3 | "SOCAR" gas station | 40 | 48°36'22,057”N; | 24 | 66 | 0,16 | 96,1 44 32 5 9 15
#3) 30°14°03,162”E
4 | Road branching 35 | 48°32'39,535”N; | 26 | 62 | 0,15 | 98,7 44 24 3 4 9
towards the 30°13°43,212”E
vil.Ryzhavka (# 4)
5 | "Batkivska hata" (#5) | 7 | 48°28'54,172” N; | 25 | 62 | 0,16 | 95,9 29 9 0 2 3
30°13°49,073”E
6 | Zhashkiv (# 13) 10 | 48°15'35,494”N; | 24 | 62 | 0,14 | 94,0 13 20 2 6 6
30°05°28,055”E
7 | Busstop "Vilshanka" | 15 | 49°10'23,531” N; | 23 | 60 | 0,16 | 94,6 7 12 1 3 6
(#14) 30°04°54,357"E
8 | Busstop 25 | 48°58'38,295”N; | 25 | 57 | 0,14 | 94,1 8 27 5 2 8
"Nesterivka" (#15) 30°10°20,396”E
9 | Road market in the 6 | 48°55'26,212” N; | 23 | 62 | 0,15 | 95,8 10 21 5 4 4
vil. Podibna (#16)*** 30°14°21,412”E
10 | Ukrnafta gas station, 6 | 48°52'13,070”N; | 24 | 60 | 0,16 | 97,5 9 18 3 4 5
vil. Krasnopilka (# 17) 30°15°35,177E
11 | «Zastava» (#18) 5 | 48°48'43568”N; | 24 | 61 | 0,24 | 97,0 9 21 5 6 6
30°15°21,170”E
12 | village of Sychivka (#1) | 12 | 48°47'35,830” N; | 20 | 48 | 0,18 | 91,6 18 17 6 5 7
29°50°41,975”E
13 | village of Bilashki 4 | 48°51221,780” N; | 20 | 54 | 0,16 | 91,4 22 45 13 15 17
(#2) 30°39°18,828”E
14 | village of 5 | 49°08'46,370” N; | 26 | 40 | 0,17 | 93,6 15 43 13 | 15 | 15
Rotmistrivka (# 3) 31°43°36,602”E
15 | Transport interchange 5 | 49°16'04,340” N; | 27 | 42 | 0,13 | 89,1 20 19 3 17 9

after Smila (#4)

31°52°29,786”E
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Table continuation

16 | Cherkasy gas filling 6 | 49°23'40,469”N; | 29 | 39 | 0,15 | 87,6 29 19 2 11 5
station (#5) 32°00°18,440”E

17 | Geographical Center 3 | 49°02'17,473” N; | 28 | 34 | 0,14 | 93,3 21 14 1 1 5
of Ukraine (#6) 31°27°07,639”E

18 | the village of 3 | 48°56'34,709”N; | 30 | 33 | 0,12 | 90,6 15 17 5 2 6
Sokolivochka (# 7) 30°44°46,682”E

19 | c. Pikivets (#8) 4 | 48°45'17,195”N; | 29 | 33 | 0,21 | 91,2 8 19 5 3 4
30°16°20,555”E

* When assessing the degree of completeness of the formation of ecosystem relations, only phytodiversity
was evaluated, since a systematic study of zoodiversity requires long-term stationary observations, which
the author hopes to conduct soon.

** The colors correspond to the legend of the map (Fig. 3).

*** Data on polygons No. 16, 17, 18 on the diagrams (Fig. 1, 2) were not displayed, as they were
collected later.
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Fig. 1 — Characterization of the degree of completeness of the formation of ecosystems on the roadside
of the Kyiv-Odesa highway
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Fig. 2 — Characterization of the degree of completeness of the formation of ecosystems on the side of the highway
Vinnytsia-Cherkasy
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Fig. 3 — Zoning of the main highways of the Cherkasy region according to the degree of completion of the formation
of roadside ecosystems (parameters characterizing each district are given in Table 1)
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Conclusions

A visual comparison of the values of
individual indicators (according to the relevant
groups of factors) with the degree of
completeness of the formation of roadside
ecosystems did not reveal a clear connection.
Probably, in the future, it will be necessary to
use special methods of mathematical statistics
(factor, cluster analysis, etc.) to establish the
closeness of this connection.

The most "bright" indicator, which
certifies the degree of completeness of the
formation of roadside ecosystems, is the
indicator of the correspondence of the identified
species of ruderal flora to that specified in the
"National Catalog of Biotopes": landfill No. 1
(Uman auto market) - 12 species; landfill No. 3
("SOCAR" gas station) - 15 types; landfill No. 2
(Bilashki village) — 17 species; landfill No. 3
(Rotmistrivka village) — 17 species. In the rest of

the districts, this indicator does not exceed 5-6
species.

Taking into account the activation of
ruderal flora at the exits from gas stations, or on
remote sections of highways, it can be asserted
that in these locations the Le Chatelier-Brown
principle is fully in effect, according to which
the biosphere compensates for the harmful
effects from the outside with its diversity.
Indeed, according to Orkusha, the formation of
road anthropogenic landscapes by humans is one
of the most active types of nature management.

The author sees prospects for further
research in the expansion of the list of objects, in
particular, it will be very interesting to
investigate the formation of ecosystem relations
on secondary communication routes. According
to our feelings, they should be more developed
there. But this is a hypothesis that needs
scientific confirmation.
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PAHOHYBAHHS ABTOILIAXIB YEPKACBKOI OBJACTI
3A CTYIIEHEM C®@OPMOBAHOCTI EKOCUCTEMHUX BIJHOCHH

AKTyaJIbHICTB JIOCII/KEHb 3yMOBIICHA BEIHMKOIO YBAaro, sKa MPHUIIIIEThCS 30€pPEKEHHIO Ta BiJHOBIICHHIO
Oiopi3HOMaHITTSA B KpaiHax €Bporeiicbkoro Coro3y.

Merta. IIpoBenenns paiionyBaHHA Uepkackkoi 00acTi 3a CTyHEeHEM MOBHOTH (pOPMYBaHHS €KOCHCTEM MpH-
JIOPOXKHIX JAaHAMA]TIB.

MeTtoan. 3 METOJOJIOTIYHOI TOUYKH 30py pailOHyBaHHS PO3IJISIAETHCS SIK OJMH 3 OCHOBHHMX METO[IB reorpa-
(higHOTO aHAMNI3y Ta CHHTE3y. 30HYBaHHs BHKOHY€E (DYHKIIIO 3araabHOTeorpadivHOro METoAy opraHizarii mpocTopo-
BOI pi3HOMaHITHOCTI reorpagiuHoi 00OJOHKH 1 cUCTeMaTH3allil TePUTOPiaIbHUX YTBOPEHb HA PEriOHAILHOMY PiBHI,
1110 POOUTH HOTO ICTOTHUM €JIEMEHTOM CHCTEMHOTO IMiAX0ay B reorpadii.

Pe3yabraT. Bukopucrani mapameTpd MOHITOPUHTY CKJIaJOBUX iH(QPACTPyKTypHd OCHOBHHMX Marictpaiei
Yepxacwkoi obmnacti (KuiB-Ozpeca ta BiHHMIS-YMaHb) MOXKYTh OyTH BHKOPUCTaHI JUIs 30HYBaHHS 32 YMOBH iX
00’eiHaHHS B JIOT14HO chopMoBaHi rpymnu (akTopiB. 30kpema, yci BUXiIHI napaMeTpu 00’ €lHAHO B Taki rpynu ¢ax-
TOpiB: NpUPOHO-reorpadiuHmii GakTop: reosokaiis (reorpadiydi KOOPAWHATH), TeMIIEpaTypa Ta BOJOTICTh MOBIT-
psi, IPUPOIHUHN pamialiiiHuii (OH; CTYIiHP AHTPOIIOTEHHOTO BIUIMBY: PiBEHBb IIYMY, 3allMJICHICTh, JIESKI Te0XiMidHi
MOKa3HHUKH, OJIM3BKICTh (200 BiATaNIeHICTh) JOPOKHBOTO IMMOKPUTTS BiJI CITBCHKOTOCTIOAAPCHKUX YTilb; CTYIIHb IIPO-
SIBY €eKOCUCTEMHUX 3B’S3KIB: KUIBKICTh BUJIIB POCIIMH Ta iX MOBTOPIOBAHICTh, HASBHICTH iHBa3iHUX BUAIB Ta THX, IO
€ IHIUKATOpaMHU 3aCOJICHHS Ta 3a00JI0YEHOCTI, HASBHICT BHIIB, 3aHECEHUX A0 HamioHambHOTO KaTaiory 0ioToIiB
VYxpainu. Buxonsuu 3 nepesniky OCHOBHHUX TPyl (akTOpiB, OCHOBHIM MOKa3HUKOM palOHyBaHHS Oy/ie CTYyIiHb ITOB-
HOTH ()OPMYBaHHS MPUAOPOKHIX EKOCHCTEM.

BucHoBku. BpaxoByroun akTHBi3aLio pyaepaibHoi ¢uiopu Ha Buizaax i3 A3C, abo Ha BijialeHuX AUISHKaX
aBTOIIIISIX1B, MOYKHA CTBEPJKYBATH, IO B IIUX MICIIX MOBHOIO Miporo mie mpuHiun Jle lllarense-bpayHa, 3rimHo 3
KAM Oiocdepa CBOEI0 Pi3HOMAHITHICTIO KOMIICHCY€E IIKIUTMBUI BIUTUB 330BHI. ABTOp BOadae MEpCIEKTHBU MOJa-
JBIIUX JOCITIKEHb Y PO3MINPEHHI MepetiKy 00’ €KTiB, 30KpeMa, Jyske IIiKaBUM Oy/e TocTianTH (popMyBaHHS €KOCH-
CTEeMHHX 3B’S3KiB Ha IIJISIXaX BTOPUHHHUX KOMYHIKaIliH.

KuarouoBi cioBa: paiionysanns, exocucmemu, mazicmpani, MOHImopuHe, 1anowapmu

Cnucok eukopucmanoi rimepamypu

1.  Sonko S., Maksymenko N., Vasylenko O., Chornomorets V., Koval I.. Biodiversity and landscape diversity as
indicators of sustainable development. A. Generowicz, B. Burkinskyi and V. Koval (Eds.). International

~40 ~


mailto:zrivola153@gmail.com
https://orcid.org/0009-0001-5133-8314

ISSN 1992-4224 JTromuua ta goBkiuis. [Ipooiemu Heoekoorii. 2023, Bumyck 40

Conference on Sustainable, Circular Management and Environmental Engineering (ISCMEE 2021). Odesa,
Ukraine, E3S Web of Conferences, 255 https://doi.org/10.1051/e3sconf/202125501046

2. Comnbko C.II Iponec GpopMyBaHHS PETiOHIB Ta CYTHICTh MOHATTS «perion»./ ColliadbHUN PO3BUTOK CLILCHKUX
perionis. Kox. monorpadis. Ymans. Bun. «Counncbkuity.- 2009.- C.12-14.).

3. Tlernmin B. M. I'apmoHisi OpTaHi30BaHOCTI MPHUPOTHUX TEPUTOPIATBHUX CHCTEM : MOHOTpadis. JIyIbK :

Bua. neatp CxigHOEBpOITEHCHKOTO HAIliOHAIBHOTO YHiBepcHuTeTy iMeHi Jleci Ykpainku, 2019. 516 c.

4. Orineko C.I1. ®opmyBaHHSI IPUAOPOKHIX EKOCUCTEM — UEProBe CBIMUCHHS HEMOPYIIHOCTI Oiocdepu: ToIoBHI
BUCHOBKHM MOHITOPHHIOBOTO JIOCIIi/KEHHS aBTouuisxis. The norwegian journal of development of the interna-
tional science/ No 114/2023- august 19, 2023. C. 3- 10. https://doi.org/10.5281/zen0d0.8249380

5. Karasov, O.; Heremans, S.; Kiilvik, M.; Domnich, A.; Chervanyov, I. On How Crowdsourced Data and Land-
scape Organisation Metrics Can Facilitate the Mapping of Cultural Ecosystem Services: An Estonian Case
Study. Land 2020, Vol. 9, No 5, 158. https://doi.org/10.3390/Iand9050158

6. Hamionanenuii katanor 6iotoniB Ykpainu. [1ig pen.A.A. Kysemko, S.I1.[Jinyxa, B.A. Onumienko, 5. Heddep.
K. : ®OII Knumenko FO.41., 2018. 442 c.

7. 1a6niii Oner, Bnax Mupocnapa. [[o mutaHHsS MPO KOHCTPYKTHBHICTh CYCHiIbHOI reorpadii. Miscnapooua
HAYKOB0-NpAKMUYHa OHAAUH-KoHpepenyia « Koncmpykmuena ceoepaghisa i kapmoepaghia: cman, npobnemu, nep-
cnexkmueuy Yxpaina, M. JIpBiB, 1-3 sxoBtHs 2020 p.- C.C.46-50.

8. Tomuie O. I'., Mampunkosa . C., [Tmmumnenxko 1. O., SIBopceka B. B. MeTtomonorivni 3acamu reorpadii : mia-
pyunuk. XepcoH : Bunas. nim «I'empBetukay, 2020. 366 c.

9. Bampuyk-Opkyma O.M. PaiionyBanHA mopoxHiX maHamadriB. Haykoei 3anucku Binnuybkozo depoiicasnozo
nedazoeiunoeo yuisepcumemy imeni Muxaiina Koyrobuncorkoeo. Cepis «leoepagisay. Bun. 26. 2014. C. 67-71.

Crarra Hanifinoia go pexakuii 04.08.2023
Crarts pekoMeHI0BaHa 10 ApyKy 25.09.2023

~41 ~


https://doi.org/10.1051/e3sconf/202125501046
https://doi.org/10.5281/zenodo.8249380
https://doi.org/10.3390/land9050158

