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DECREASE IN THE EROSION RESISTANCE OF SOILS IN
POLISSYA AND THE FOREST-STEPPE DUE TO
GLOBAL CLIMATE CHANGE

The estimate of the soil erosion factor K in the study region was 0.11 + 0.013
tehache/ (hasMJemm), which is almost three times higher than the estimate for Europe
as a whole. The K erosion factor in the USA varies between 0.7 for the most
vulnerable soils, 0.3 for mode-rate vulnerability and 0.02 for the most resilient soils.
In Africa, the erosion factor K varies from 0.01 to 0.3 [1]. The distribution of
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terrestrial soil organic carbon varies according to climate and soil conditions.
Effective spatial land cover forecasting models are essential for making informed
decisions in land manage-ment and climate change mitigation [2]. Predicting changes
in the erosion factor, we assumed that the most significant driver of changes in this
indicator is the organic content of the soil, while soil texture is a rather conservative
indicator [3]. However, it cannot be stated that the texture factor does not affect the
temporal dynamics of soil resistance to erosion. Soil erosion can lead to the
destruction and redeposition of topsoil, which can affect its particle size distribution
and, consequently, resistance to further erosion [4]. It should be noted that such
patterns are unlikely to have a significant impact at the spatial level, which covers
administrative districts. Soil carbon stocks are largely controlled by climate and
vegetation cover [5], and these major factors, especially land use patterns, are
changing rapidly under the influence of human activities [6].

The organic matter content of soil is largely dependent on climatic conditions,
which can be modelled by bioclimatic variables. Our model is not a process model,
but a simulation model. For example, an increase in solar energy reaching the Earth’s
surface is a factor in accelerating soil formation and accumulation of organic matter
in the soil. However, the model shows that the average annual temperature is a
predictor with a negative regression coefficient. This result is explained by the fact
that in northern regions with lower average annual temperatures, organic matter
accumulates more due to the development of waterlogging processes as a result of
excessive landscape moisture [7]. The soil carbon pool is largely controlled by
climate change and soil water dynamics. The developed model is used to predict
changes in soil organic matter content due to climate change. Temperature rise as a
consequence of global climate change can be considered as a real driver of organic
matter decline in marshland due to increased moisture evaporation, lower water levels
in reservoirs, and increased oxidation of organic matter due to the availability of
atmospheric oxygen. These results are in line with findings that indicate that the
combination of lowering groundwater levels through artificial drainage and climate
warming has a significant impact on soil carbon storage.

The northern regions of the study area are characterised by high levels of
organic matter in the soil due to the development of waterlogging and slower
mineralisation of organic matter under anaerobic conditions due to excess moisture.
In the northern regions, organic matter accumulates in the organogenic layer of the
soil under conditions of acidic and very acidic soil solution reaction. The central and
southern regions have a lower organic matter content, but organic matter accumulates
in the mineral layers of the soil. It is worth noting the high role of organic matter in
the formation of soil aggregate structure, which is a factor in the high fertility of such
soils. Spatial variability in soil organic matter content can be explained by bioclimatic
variables. The link between climate and soil properties suggests that it is possible to
predict changes in soil organic matter content due to climate change. Such models
assume an almost deterministic relationship between climate conditions and soil
properties, which is not true. Soil as a system has a certain level of resilience to
climate variability [8], which is why changes in soil properties may lag behind
climate change. The response of the soil system may not even be monotonic: soil
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properties may not respond to climate change for some ime. The proposed models
allow us to forecast general trends in change, which makes it possible to assess the
level of threats to be expected in connection with future responses. A review of the
processual mechanisms of climate impact on organic matter content suggests that
temperature and humidity have a rather strong influence on the processes of organic
matter production, humification and mineralisation, which suggests that the lag
between climate change and changes in soil organic matter content should not be
significant, and the predictive power of regression models is quite strong.

; Kdelta2041-2060 -0.0003 - 0.0000
Kdelta2021_2040 [ 0.001 - 0.002 [ 0.004 - 0.007 I

[ ] -0.008 - 0.000 B 0.003 I 0.00% - 0.026 .| -0.0028--0.0009 [T 0.0001 - 0.0006

I -0.0008 - -0.0004 [ 0.0007 - 0.0040
b

P

Kdelta2061-2080 [l 0.0001 - 00008 | 0.0019 - 0.0030

l_ (L0014 - 00000 _| 0.0009 - D.0018 - 0.0031 - 0,0126
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ATPOEKOJIOTTYHUIA MOHITOPHUHT
CIJIBCBKOTI'OCIIOJAPCBKUX YI'IIb

CydacHuil pPO3BUTOK arpapHOro CEKTOPY XapaKTepU3YETbCS I1HTEHCHBHUM
BUKOPUCTAHHAM TPUPOJHUX PECYpCiB, IO CYHPOBOIKYETHCA 3POCTAHHSIM
aHTPOTIOTEHHOTO ~ HABAHTAKEHHS HAa  arpoeKOCHUCTeMH.  YHACTOK  IIbOTO
BIJI0YBAIOTHCA CYTTEBI 3MIHM Y CTaHl IPYHTOBOIO MOKPHUBY, BOJHUX PECYPCIB 1 O10TH,
[0 BHUMAara€e BIPOBAKEHHS €(QEKTUBHUX I1HCTPYMEHTIB KOHTPOJIO Ta OLIHKH
€KOJIOTIYHOTO CTaHy ClLIbChKOIOCTIOAAPChKUX yTijib. OTHUM 13 TaKUX IHCTPYMEHTIB €
arpoeKOJIOTIYHUIT MOHITOPUHT, SIKUWA 3a0e3leuye CHCTEeMAaTHYHE CIIOCTEPEKEHHS,
OI[IHKY Ta MPOTHO3YBAaHHS 3MiH y arpojasamadrax mia BIUIMBOM MPUPOJHUX 1
AHTPOIIOTEHHUX (DAKTOPIB.

ATpOEKOJIOTIYHUN MOHITOPHHT € CKJIaJIOBOIO 3arajibHO1 CUCTEMHU €KOJIOTTYHOTO
MOHITOPUHTY 1 CHpPSIMOBaHW HAa OTPUMAaHHS JOCTOBIpHOI i1H(oOpMaIi Mpo cTaH
arpoeKOCUCTEM, PIBEHb iX Jerpajaiii Ta eeKTUBHICTh TPUPOJOOXOPOHHUX 3aXO/IIB.
Mloro OCHOBHOIO METOI0 € 3a0e3IedYeHHs] HAYKOBO OOIPYHTOBAHOIO YIIPAaBIIiHHS
CUTbCHKOTOCTIOIAPCHKUMHU YTIIASIMU 3 YpaxXyBaHHSM MPUHIIMITB CTAJIOTO PO3BUTKY.
VY nporeci MOHITOPUHTY 3IIMCHIOETHCS KOMIUIEKCHA OIIHKA (hI3UYHUX, XIMIYHUX Ta
O10JIOTIYHUX TIOKa3HUKIB TIPYHTY, piBHSA 3a0pyAHEHHs, MPOAYKTHUBHOCTI YTiib, a
TaK0X CTaHy POCIUHHOTO MOKPHBY.

OpHuM 13 KIIIOYOBHUX OO’€KTIB arpoeKOJIOIYHOIO0 MOHITOPHUHTY € TPYHT $SIK
0a30BHUil KOMIIOHEHT arpoekocuctemu. OIliHKa HOro CTaHy BKJIIOYAa€ BHU3HAUYCHHS
BMICTY TYMYCY, KHCJIOTHOCTI, TpaHYJIOMETPUYHOTO  CKJIaay, ILILIBHOCTI,
BOJOYTPUMYBAJIbHOI 3JaTHOCTI Ta piBHSA 3a0pyAHEHHS BAXXKUMU METaJIaMH,
NeCTUIMIaMU W 1HIIMMHU TOKCHKaHTaMu. OcoONMUBYy yBary NpHIUISIOTH MpolecaM
Jerpajaiii, TakuM sIK €po3is, 3aCOJICHHS, MEepeylliIbHEeHH Ta AeryMidikaris, sKi
0e3rmocepelHb0  BIUTMBAIOTH HA  POJIOYICTh  IPYHTIB 1  TPOIYKTHUBHICTH
CLIbCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA.

BaxnuBuM HampsiMoM arpOoeKOJIOriYHOTO MOHITOPUHTY € KOHTPOJIb 3a SIKICTIO
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