2023 Vol. 31 No.4 468-475
BectHuk PYAH. Cepus: dkonorusa u 6e30nacHOCTb XXU3HEAEATENbHOCTN

ﬁ RUDN Journal of Ecology and Life Safety ISSN 2313-2310 (Print); ISSN 2408-8919 (Online)
=g

http://journals.rudn.ru/ecology

ENVIRONMENTAL MONITORING

3KOJIOTMYECKUIA MOHUTOPUHT

DOI: 10.22363/2313-2310-2023-31-4-468-475
EDN: RDXAOF
VIK 504.05

Research article / HayyHaa ctaTbs

Assessment of the disturbance of peat bogs
of the Mogilev region

Olga N. Ratnikoval<, Yulian Yu. Navosha, Inna V. Ageichik

Institute of Nature Management of the National Academy of Sciences of Belarus,
Minsk, Belarus
P<1306peatlands@mail.ru

Abstract. The analysis of high- and ultra-high-resolution satellite images of 1,385 peat
bogs (with an area of more than 10 hectares) located on the territory of the Mogilev region of
the Republic of Belarus showed that about 37 % of the total area of 221 thousand hectares of
peat bogs were preserved in their natural state, the rest was subjected to hydraulic reclamation.
The share of drained lands with peat soils of agricultural use was about 30 %, covered with
forest vegetation — about 7 %, disturbed swamps — 26 %.
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OueHka cocTosaHus TopdpaHukoB Mornnesckoin ob6niacTu

O.H. PatauxkoBal<, FO.FO. HaBoma, U.B. Areiiunk

Huemumym npupooononvsosanus HAH benapycu, Munck, benapyco
P<1306peatlands@mail.ru

AHHOTanus. AHAIIN3 CITyTHUKOBBIX CHIMKOB BBICOKOTO M CBEPXBBICOKOTO pa3peIIeHHS
1385 Topdsauko (tumomaaeto 6osiee 10 ra), pacmoioKeHHBIX Ha TEPPUTOPUH MOTHIICBCKOM
obnactu Pecrybnuku bemapycs, mokasan, 4yTo u3 obmel miomaan 221 Teic. Ta TOpGSHUKOB B
€CTECTBEHHOM COCTOSTHHU COXPAHMIOCH OKOJIO 37 %, ocTaNbHasl 4aCTh MOBEPIiIach THAPOTEX-
HUYECKOW Menmopanuu. [lois OCymICHHBIX 3eMellb ¢ TOP(SHBIMU IMOYBAMH CEIHCKOXO03Si-
CTBEHHOTO HCIIONIF30BaHUs cocTaBmia okoio 30 %, MOKPBITBHIX JIECHOU PAaCTHUTENEHOCTHIO —
okoo 7 %, HapyImeHHBIX 00710T — 26 %.

KaioueBble clioBa: CIyTHUKOBBIC CHUMKH, ©CTECTBECHHOE OO0JI0TO, HApYIICHHOE
00JI0TO, OCYIIEHHBIE 36MITU C TOPQSHBIMU TIOYBAMH, TIOKPBITHIC JIECHOW PACTUTEILHOCTHIO

Bxaan ABTOPOB: BCC aBTOPHI CACIAIN SKBHMBAJICHTHBIN BKJIa1 B MOATOTOBKY Hy6J'II/IKaHI/II/I.

HcTtopus crarbu: noctynwia B peaakiuio 01.04.2023; nopaboTtana nocie pereH3upo-
Barawst 01.07.2023; npunsra k mydnukamuu 10.09.2023.

Just uurtupoBauusi: Pamuurxosa O.H., Hasowa FO.IO., Azetivux H.B. Ouenka cocTos-
HUs TOpdsHUKOB MormieBckoil obnactu // BectHuk Poccuiickoro yHuBepcureTa IpyXKObI
HaponoB. Cepus: Oxonorust u Oe3omacHOCTh >ku3HenesTensHoctH. 2023. T. 31. Ne 4.
C. 468-475. http://doi.org/10.22363/2313-2310-2023-31-4-468-475

Natural peat swamps perform a variety of biosphere functions, have a great
influence on natural processes, provide conditions of balanced and stable condition
of this environment. They are very specific and unique natural habitats for
biodiversity. Almost all species of wetland plants and animals are rare or vulnerable
because they can only inhabit swamps, and the shrinking wetlands inevitably lead
to a decline, and sometimes to the complete extinction, of many unique species and
populations. The most important properties of the marshes in their natural state are
the preservation of landscape diversity among the developed territories, the
mitigation of climate change, the maintenance of a sustainable water regime in their
surrounding territories. On drained, developed and exhausted peat deposits, the
processes of mineralization of the organic matter of peat are intensively carried out,
a fire-dangerous situation arises.

Comprehensive accounting and inventory of all peat deposits is a prerequisite
for productive and rational use of raw material resources of the peat fund. It is
important to have up-to-date information that considers the changes that occurred
in the past years for each object — changes in areas, reserves, and conditions.

To obtain up-to-date information on peatlands of the region, their condition
was assessed using satellite images [1]. For interpretation we used images prepared
on the basis of high and ultra-high resolution images available on Google, Yandex
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Satellite, Bing geoservices, the Earth remote sensing data on the territory of the
Republic of Belarus, including aerial photography materials (www.dzz.by).

Peatland areas were assessed according to the presence of sites (and their areas)
of certain uses.

Depending on the degree and type of use in economic and other activities,
categories of peatland areas were identified: natural bog; disturbed bog; areas
covered with forest vegetation; drained lands with peat soils of agricultural use.

Natural bogs are preserved in their natural undisturbed state. Limited use of
natural bogs is allowed for certain types of economic and other activities that do not
have a negative impact on bog ecological systems (forestry, ecological tourism,
collection of wild plants, haying, hunting, and fishing, etc.), provided that the
regime of protection and use of natural bogs is observed.

Disturbed bogs covered with woody and shrubby vegetation shall be used for
forestry, gathering, harvesting of wild plants, haying, hunting, and fishing, other
types of economic and other activities.

The areas covered with forest vegetation are characterized by the presence of
tree canopy and forest amelioration channels;

Dewatered lands with peat soils are used for agriculture.

The work was carried out using a free geo-information system with open code
QGIS. A database of peat field contours with topographic referencing and area-by-
area rationing (based on ground survey data) was provisionally established. The
attribute information of the contour database contained quantitative and qualitative
information about each peat deposit. Figure 1 shows a map of peat deposits of the
Mogilev region.

In total on the territory of the Mogilev region of the Republic of Belarus there
are 1385 explored peat deposits with the area of more than 10 hectares, the total
area of which is ~221.0 thousand hectares or 7.6% of the territory of the region [1].

Figure 2 presents a statistical diagram of the distribution of peat deposits in the
Mogilev region by area at zero deposit boundaries. As follows from the above data,
the peat fund of the Mogilev region is represented mainly by small peat deposits by
area: ~ 72.2% of deposits with the area less than 100 ha.

The peatland condition was analyzed by the method of expert assessments of
territories using the developed decoding attributes [2; 3].

The deciphering features of plots of different categories within the zero
boundary of the peat deposit were: the structure of the pattern; the tonality of the
pattern depending on the degree of watering of various elements of the micro-
landscape; the presence and parameters of the drainage network; the presence of
the tree layer and its location. Figure 3 shows examples of fragments of satellite
images of typical sites of different categories.
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Figure 1. Map of peat deposits in the Mogilev region
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Figure 2. Statistical diagram of the distribution of peat deposits
in the Mogilev region by area in the zero boundaries of the deposit
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A natural swamp A field covered with forest vegetation

A disturbed deposit covered Drained lands with peat soils
with shrubby vegetation

Figure 3. Typical areas of peat bogs of different uses (satellite images of Yandex Satellite)
(photo by the authors)

Figure 4 shows a map of the current state of peat deposits in the Mogilev
region, created based on the performed territorial assessment.

As can be seen from Figure 4, the territories of most peatlands are characterized
by the presence of areas of different uses within the zero boundary of the peat
deposit.
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Quantitative assessment of the total area of sites of different categories
showed that natural peat bogs occupy an area of 82.0 thousand ha or 37.1% of the
total area of peat deposits in the Oblast. Drained lands with peat soils of
agricultural use occupy an area of 64.9 thousand hectares (29.4%). The area of
disturbed bogs is 57.6 thousand hectares (26.1%). Peat deposits covered
with forest vegetation occupy an area of 16.4 thousand hectares (7.4%). At the
same time, the area of peatlands, the territories of which fully belong to one
category (natural bogs) is 39.0 thousand ha (~17.6% of the total area of peat
deposits in the Oblast). Thus, ~ 82.4% of peatlands are disturbed to a greater or
lesser extent.

Analysis of the state of disturbed territories of peatlands in the region showed
the presence of 37.0 thousand hectares of retired peat deposits, of which 78.2%
belong to the category of disturbed bogs covered with tree and shrub vegetation.
Effectively used in agriculture — belong to the category of drained lands with peat
soils - 7.4 thousand hectares (20.16 %). Retired peat deposits covered with forest
vegetation occupy 0.6 thousand ha (1.63 %).

Based on the data obtained during the analysis of peatland areas, a GIS-
format database of peatlands in the region was created. The created database
allowed estimating the remaining peat reserves for each of the deposits by
considering the depleted areas of the deposits and losses during agricultural use
of peat lands.

Thus, the analysis of satellite images of peatlands in the Mogilev region
allowed to assess the degree of their disturbance, to obtain statistical data on the
state and directions (degree) of their utilization.
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