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Satellite data are a relevant part of information, required for sustainable environmental management, assessment of the
impact of economic activity of ecosystems, determination of risks, related to global climate changes, desertification
processes, loss of landscape and biotic diversity. Aim. To substantiate the reasonability and prove the efficiency of using
satellite data in the agroecologic monitoring system regarding the impact of climate changes on vegetation, processes
of soil erosion degradation, and assessment of landscape diversity. Methods. The study was conducted in the territory
of Ukraine. It involved the application of SWOT and Gap-analysis methodology, materials of NOAA satellite observa-
tions, Sentinel, different spatial resolution, methodological and regulatory provision of the Institute of Agroecology and
Environmental Economics of the National Academy of Agrarian Sciences regarding satellite monitoring of the structure
of agrolandscapes, norms of establishing a network of testing agrarian grounds, list of vegetation state indicators, in par-
ticular, “Remote sensing of the Earth from space. Land data about controlling the condition of plantings and performance
of agricultural crops. General requirements: DSTU 7307:2013”, “Remote sensing of the Earth from space. Ground in-
spection of plantings. Classifier of objects and functions: SUC 01.1-37-907:2011”, “Methodological recommendations on
establishing the network of testing agrarian grounds in the system of monitoring of plantings using the materials of cosmic
information”. The investigation on the impact of climate changes on vegetation state was conducted on the territory of
three natural-climatic zones which were geographically represented by Chernihiv, Poltava and Zaporizhzhia regions re-
spectively. The determination of the threat of erosion degradation of arable lands and landscape diversity was performed
on the territory of two administrative districts with high level of ploughness of agrolandscapes, intense agrarian produc-
tion and manifestation of erosion degradation of lands. Results. Inadequacy of the traditional system of agroecological
monitoring was determined. It was proven that it was reasonable to have comprehensive application of satellite data
regarding climate warming within the natural climatic zones and its impact on vegetation according to the normalized dif-
ference vegetation index (NDVI), erosion degradation of soils and landscape diversity. According to satellite data of the
National Oceanic and Atmospheric Administration (NOAA), the correlation analysis was performed on the connection
between the dynamics of the sum of effective temperatures and the sum of NDVI values for the vegetation period. There
was positive impact of climate warming on vegetation state according to NDVI index in the zone of Polissia and Forest-
Steppe. The correlation coefficients were R = 0.64 and R = 0.77 respectively. In the Steppe zone the correlation coefficient
dropped down to R = 0.35 which demonstrated the elevated risk of droughts. Conclusions. Satellite data of Sentinel-1
were used to determine critical zones of erosion degradation of arable lands, requiring preservation and their inclusion to
the natural fields, which had a positive impact on the optimization of agrolandscape diversity.

Keywords: satellite agroecological monitoring, testing agrarian grounds, landscape diversity, climate warming, drought,
erosion degradation of soil, satellite data, sustainable environmental management, vegetation and landscape indices.

DOI:

INTRODUCTION (UNFCCC), the Convention to Combat Desertifica-
tion (UNCCD), and the Convention on Biological
Diversity (CBD) in agriculture requires joint solu-
tions. First and foremost, it is related to improving
© 0. H. TARARIKO, T. V. ILIENKO, T. L. KUCHMA, the system of agroecological monitoring which pro-

I. 0. NOVAKOVSKA, 2019 vides for timely obtaining of information about cli-

The implementation of the Rio Conventions on na-
ture protection — the Convention on Climate Change
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mate changes, manifestation of various degradation
processes in agrolandscapes, their impact on envi-
ronment and performance of agroecosystems.

MATERIALS AND METHODS

SWOT and Gap-analysis of agricultural policy
were applied to implement the Rio Conventions
within the framework of UNDP/GEF (United Na-
tions Development Programme / Global Environ-
mental Facility) “Integration of the Rio Conventions
into the national policy of Ukraine” [1], the inves-
tigation involved the use of spatial imagery of dif-
ferent spatial resolution, methodological and regula-
tory provision of the Institute of Agroecology and
Environmental Economics of the National Academy
of Agrarian Sciences (IAEE NAAS) on establishing
the network of testing agrarian grounds (TAG), the
set of indices for vegetation, erosion degradation of
soils and landscape diversity [2—4]. The investiga-
tion of the impact of climate changes on vegetation
was conducted on the territory of natural-climatic
zones of Polissia, Forest-Steppe and Steppe which
were geographically represented by Chernihiv, Pol-
tava and Zaporizhzhia regions respectively. The de-
termination of erosion degradation of arable lands
was conducted on the territory of Myroniv district of
Kyiv region and Kaniv district of Cherkasy region.
The territory of agricultural lands of these regions is
characterized by high ploughness of agrolandscapes
(up to 90 %), intense agrarian production and risks
of water erosion, which is especially notable for Ka-
niv district.

The monitoring of climate warming impact on the
vegetation state involved the use of NOAA satellite
imagery, in particular, Smoothed Brightness Temper-
ature (SMT) data of Advanced Very High Resolution
Radiometer (AVHRR) and NDVI data for 1982-2018
[5]. Daily data of NOAA were averaged for weeks and
used to determine the sum of effective temperatures
and NDVI sum for a year and for a vegetative period
(April-October).

The monitoring of erosion processes involved apply-
ing Sentinel-2 satellite data, isolating crop mask, and
creating slope angle map based on depression contours
in the 1:50,000 scale using QGIS software (https://
Www.qgis.org/).

The monitoring of agrolandscape structure and pres-
ervation of biological diversity was performed by ana-
lyzing the landscape diversity indices in the system of
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experimental network of TAG on the territory of My-
roniv and Kaniv districts, estimated using Fragstats
software [6].

RESULTS AND DISCUSSION

It is common for global and domestic practice to as-
sess and forecast climate changes using climate mod-
els, materials of traditional observations on meteoro-
logical stations as well as satellite data, which provide
for spatial urgent evaluation of temperature regime, its
impact on vegetation state and performance of agro-
ecosystems [7, 8, 10, 11]. In this respect, the data of
the series of NOAA satellites in free access since 1982,
are especially valuable. The analysis of the period from
1982 till 2018 involved the SMT data of AVHRR radi-
ometer [5]. The flow charts of the sum of effective tem-
peratures were built for Chernihiv, Poltava, and Zapor-
izhzhia regions (Fig. 1), which represent the zones of
Polissia, Forest-Steppe, and Steppe respectively, along
with algebraic trends for a year and for a vegetative
period (April-October) (Fig. 2).

A consistent increase in the sum of effective tem-
peratures (ST) by over 10 degrees in Chernihiv re-
gion during 1982-2017 by 100 °C, and in Poltava and
Zaporizhzhia regions — by 150 °C. On average for 35
years in Polissia (Chernihiv region), the sum of effec-
tive temperatures increased by 2.8 °C, and in the For-
est-Steppe (Poltava region) and Steppe (Zaporizhzhia
region) — 4.3 °C.

The evaluation of the impact of climate changes on
vegetation in the abovementioned pilot regions was
conducted via correlation analysis of the interrela-
tions between the temperature dynamics and NDVI,
characterizing the vegetation state, as per the satellite
data of AVHRR NOAA [12]. The distribution diagrams
(Fig. 3) ofthe values of the sum of effective temperatures
and cumulative NDVI (SNDVI) values for the vegeta-
tion period demonstrate high positive correlation be-
tween these two indices in Chernihiv region (R = 0.77)
and moderate positive correlation in Poltava region
(R =0.64). At the same time, it was much lower in Za-
porizhzhia region, not exceeding R = 0.35, which may
be explained by higher temperatures during develop-
ment and moisture deficiency that led to the reduction
in the rate of vegetative biomass accumulation which
was in close correlation with NDVI index.

Thus, the increase in temperature has a positive im-
pact on NDVI index, i.e. on the vegetation state, in
Polissia (Chernihiv region) and Forest-Steppe (Poltava
region). This relation is much weaker for Steppe (Za-
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Fig. 1. Investigated regions: 1 — Chernihiv region, 2 — Poltava region, 3 — Zaporizhzhia region
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Fig. 2. The dynamics of the sum of effective temperatures on the territory of Chernihiv, Poltava, and Zaporizhzhia regions for

1982-2017, their trends, and average perennial values

porizhzhia region) which indicates the increased risk
of drought and the relevance of applying agrotech-
nologies that ensure moisture accumulation in soil in
autumn-winter.

The forecast of the Intergovernmental Panel on Cli-
mate Change demonstrated that climate change towards
warming will lead both to droughts in continental ar-
eas of middle latitudes and to the increased frequency
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of daily extreme heavy showers regarding their total
amount on the larger part of the globe [13]. On the one
hand, it will increase the risks of moisture loss due to
land drainage and evaporation considerably, and on
the other hand, it will increase the threat of erosion in
agrolandscapes which will lead to their degradation,
decrease in soil fertility and reduction in agroecosys-
tem performance. Thus, the relevance of the system of
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anti-erosion events in the area of about 13.0—15.0 mil-
lion ha will be much higher [14].

It should be noted that market-type industrial struc-
tures were created instead of large agricultural enter-
prises during the years of the land reform. About 30
million ha of agricultural fields were divided into land
plots (shares) and transferred for private ownership by
7 million citizens [14]. These actions resulted in the
loss of a considerable number of anti-erosion boundar-
ies and change in territorial organization of agricultural
fields, which also had a negative impact on anti-erosion
stability of agrolandscapes.

In these conditions there is a higher relevance of im-
proving the traditional system of agroecological moni-
toring based on satellite data to ensure urgent evaluation
of ecologic risks including the ones, related to moisture
provision and erosion processes. Figure 4 presents a
logical scheme of applying satellite information and
geoinformation systems to analyze the degree of ero-
sion degradation of the catch basin of a small river. The
analysis results may serve as a basis for corrections in
the structure of acreage within the catch basin, its ad-
justment to the terrain to form a balanced structure of
agrolandscapes within catch basins of small rivers.

It is relevant to use satellite data to determine the
compliance of locating the fields of corn, sunflower
and other hoed crops in agrolandscapes with the provi-
sions of soil protecting contour-meliorative spatial or-
ganization of agricultural fields. The differentiated use
of arable lands via their division into three ecologic-
technological groups (ETG) is an important element of
this organization. ETG I covers lands with full profile
and slightly eroded soils on plateau and slopes up to 3°;
ETG II — lands, located on slopes of 3—5° with slightly,
moderately, and severely eroded soils; ETG III — lands
on slopes over 5°, and 3-5° with moderately and se-
verely eroded soils [15]. The increase in anti-erosion
stability of agrolandscapes also requires the removal of
erosion-caused degraded arable lands with moderately
and severely eroded soils for preservation and transfer
to natural fields with further meadow formation or re-
forestation. Figure 5 presents the results of improving
the land use structure of Kaniv and Myroniv adminis-
trative districts with the determination of arable lands,
located on erosion-endangered slopes with the angle
over 3°, and their removal for preservation and inclu-
sion to natural fields.

In the agrolandscapes with complicated terrain, ex-
ceedingly high ploughness of agricultural fields up to
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Chernihiv region, dependence of SNDVI on the sum
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Fig. 3. The dependence of cumulative NDVI for the vegeta-
tion period on the sum of effective temperatures on the terri-
tory of Chernihiv, Poltava and Zaporizhzhia regions

80-90 %, increase in the area of such erosion-related
dangerous crops as corn and sunflower up to 50-60 %
in the structure of fields, and with anticipated increase
in the amount of precipitation in the form of heavy
showers [8, 13], there are conditions for intensification
of erosion processes and formation of gullies. It in-
creases the risk of losing moisture due to land drainage,
decrease in the level of groundwater, silting of small
rivers with erosion products, which in general leads to
desertification of agrolandscapes and, as a result, in-
creased risk of reducing the performance of agroeco-
systems.

There is positive experience of fighting gully erosion
on the territory of large ravine-gully systems: Norynsk
(Zhytomyr region), Rzhyshchev-Kaniv (Cherkasy re-
gion) and many others. As project development and
similar events were suspended on these territories, there
is an increasing threat of intensified erosion processes,
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Agrolandscape structure of a
river catch basin
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Fig. 4. Logical scheme of analyzing erosion degradation of the catch basin of a small river agrolandscape using remote

sensing of the Earth/geoinformation systems

i.e. formation of gullys. For instance, the territory, cov-
ered by Kaniv forest drainage and irrigation station
(Cherkasy region), has about 3.5 thousand registered
gully heads. However, there is ongoing intensification
of gully formation and a considerable number of anti-
gully hydrotechnical buildings require reconstruction
and repair.

Indicators of gully degradation of agrolandscapes are
the ratio of gully area to the total area of agrolandscape
(km/sq.km); their length (km/sq.km) and the density
of territory breakdown (unit/sq.km) [15]. These three
indicators are rather efficiently determined within the
system of satellite monitoring which allows controlling
the distribution of gully erosion, planning and design-
ing relevant events.

Many landscape indices were developed in the sys-
tem of satellite monitoring which characterize frag-
mentation, uniformity, division, complexity, hetero-
geneity or, vice versa, homogeneity [6, 16]. The map
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schemes of territory zoning according to Shannon
diversity index were used to compare the structure of
two testing agrarian grounds: M 14 with the dominating
class of agricultural lands and K7 with prevalence of
many fragments of different classes (Fig. 6).

The zoning of Kaniv district demonstrated that a
large part of its territory is optimal by Shannon land-
scape diversity index which is confirmed by evenly
distributed forests and meadows among arable lands
and rather a low level of ploughness (11.5 %) of K7
testing agrarian grounds, located in the district. On
the contrary, the structure of Myronivka district, espe-
cially its southern-eastern part, represented by M14
testing agrarian grounds, is characterized by homo-
geneity of agricultural lands and high ploughness —
91.6 %, which allows characterizing it at a critical level
in terms of landscape diversity.

It was established that agricultural fields in Myroniv-
ka district are located on slopes with the angle over 3 °

AGRICULTURAL SCIENCE AND PRACTICE Vol.6 No.1 2019
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Fig. 5. Spatial structure of agricultural lands, arable lands on slopes over 3 ° and the location of TAG on the territory of
Myroniv (Kyiv region) and Kaniv districts (Cherkasy region), m, and k, — testing grounds of these districts, res-
pectively
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Fig. 6. Zoning the territory of Myroniv and Kaniv districts according to Shannon landscape diversity index
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on the area of 11.4 sq.km which is 1.9 % from the total
area. In Kaniv district these fields cover 14.8 sq.km. or
4.2 % from the total area of land use (Fig. 5). If these
fields are removed for preservation and creation of buf-
fer zones with grass or forest vegetation, the value of
Shannon landscape diversity index will increase by
2.9 % for Kaniv district and by 2.6 % for Myroniv dis-
trict. The Table presents a change in landscape diver-
sity values for each testing agrarian grounds, located in
Myroniv and Kaniv districts.

The removal of erosion-endangered lands from pro-
duction will have the most significant effect on land-
scape diversity of M28 testing grounds. The area of
its ploughness on slopes over 3° covers 0.54 sq.km,
which is 3.5 % from the total area of ploughness —
15.42 sq.km. The removal of these fields from produc-
tion will promote the increase in landscape diversity by
11 %. Thus, even a slight correction in the land manage-
ment structure via transferring erosion-critical arable

The values of Shannon diversity index while removing ar-
able lands from production on slopes over 3 °

Estimated value Level
Actual value | f Shannon diversity of change
TAG | of Shannon index while . £
. . . in Shannon
name diversity removing lands diversit
index from production . Y
o index, %
on slopes over 3
K9 0.41 0.41 0.29
K22 0.30 0.32 6.32
K27 0.65 0.66 1.08
K20 0.60 0.60 0
K7 0.89 0.89 0.38
K3 0.78 0.78 0
M2 0.79 0.83 5.83
K25 0.50 0.52 5.03
K 24 0.79 0.80 1.27
K 30 0.30 0.31 2.20
K12 0.69 0.76 9.94
K5 0.96 0.98 2.48
M4 0.70 0.74 4.65
M 11 0.39 0.40 3.20
M 12 0.40 0.41 4.30
M 28 0.55 0.61 10.84
M 15 0.56 0.56 1.05
M 14 0.27 0.29 4.82
M 26 0.40 0.41 2.44
M1 0.94 0.94 0

Note. The most significant increase in landscape diversity
index is highlighted in semibold.
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lands to natural fields enhances anti-erosion resistance
of agrolandscapes and their diversity considerably. It
should be noted that satellite data about terrain param-
eters and structure of crop fields are rather successfully
used in the modified RUSLE empirical model (Revised
Universal Soil Loss Equation) [17], in the process of
geomodelling of water-erosion processes within catch
basins of rivers, which creates scientific and method-
ological foundations for the elaboration of a modern
anti-erosion system in agrolandscapes on catch basin
principles.

Therefore, the data of satellite imagery, use of land-
scape diversity indices, for instance, Shannon index,
allows detecting zones with a low level of landscape di-
versity, determining their area and landscape elements,
requiring the reduction in agrotechnical pressure on
the environment via preservation of erosion-degraded
and low performance lands, their transfer into natural
fields, creation of water protection and recreation zones
as well as conservation areas.

CONCLUSIONS

Satellite agroecological monitoring is an efficient
instrument of determining the impact of climate
warming on vegetation, processes of desertification
and degradation of soils in agrolandscapes, their di-
versity and spatial distribution of erosion degradation
of agricultural lands.

The suggested logical scheme of analyzing the mani-
festations of erosion degradation of catch basin agro-
landscapes of small rivers on the grounds of using
satellite data and geoinformation systems as well as
landscape indices allows improving the integrated sys-
tem of managing land, water, and biological resources,
determining erosion-endangered territories of arable
lands and forming optimal anti-erosion structure of
agrolandscapes.

According to satellite data of NOAA for the last 35
years (1982—-2017), the sum of effective temperatures
for the vegetative period increased in Polissia zone
(Chernihiv region) by 100 °C, i.e. the average increase
rate was 2.8 °C per year. In the Forest-Steppe (Polta-
va region) and Steppe (Zaporizhzhia region), the sum
of effective temperatures for the period increased by
150 °C, or with the average increase rate of 4.3 © a year.
Rather close correlation was established between the
increase in the sum of effective temperatures for the
period of 1982-2018 and NDVI index (R = 0.64-0.77)
within pilot territories of Polissia (Chernihiv region)
and Forest-Steppe (Poltava region) which in general
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demonstrated positive impact of temperature increase
in these regions on the vegetation. In the Steppe (Zapo-
rizhzhia region) the correlation between the tempera-
ture increase and NDVIindex dropped downto R=0.35
which demonstrated a considerable decrease in posi-
tive effect from the temperature increase on the vegeta-
tion and, vice versa, the increased risk of droughts and
desertification processes and the need to take measures
on adapting agroecosystems of the Steppe to increasing
risks of more severe droughts.

This article does not relate to any studies using hu-
mans and animals as investigation subjects.

Conflict of interests. The authors deny any conflict
of interests.

Financing. This study did not receive any specific
grant from the financing institutions in state, commer-
cial or non-commercial sectors.

CynyTHHKOBHI arpoeKoJIOriYHUi MOHITOPHUHT
B cHcTeMi 302J1aHCOBAHOI0 NPUPOJOKOPUCTYBAHHS

O.T. Tapapiko !, T. B. Imbenko !,
T. JI. Kyuma !, 1. O. HoBakoBchbka >

! TucTuTyT arpoekonorii i mpupomokopuctyBants HAAH,
12, Byn. Metpomnoriuna, Kuis, Ykpaina, 03143
2 HarioHanpHuil aBiallifiHuii yHiBepCHTET
npoct. Kocmonasra Komaposa, 1, m. Kuis, 03058

e-mail: tarariko@ukr.net

CyIyTHHMKOBI IaHl € BOYKIMBUM YNHHUKOM iH(pOpMaIifHOTO
3a0e3neueHHs 30aaHCOBAHOTO TIPUPOIOKOPUCTYBAHHS, OIIi-
HIOBaHHS BIUIMBY T'OCIIOJapChKOi JISUILHOCTI Ha €KOCHUCTE-
MU, BU3HAYCHHS PU3HKIB, MOB’SI3aHUX 3 MIOOAILHUMHE 3Mi-
HaMH KIIIMaTy, IPOLECaMH OITyCTEIIOBaHH, BTPATOO JTaH -
magdTHOro i OioTMuHOro pizHOMaHiTT. MeTta. OOIpyH-
TYBaTH OLIJIBHICT Ta JOBCCTH €(EKTUBHICTH BHUKOPHC-
TaHHS CYNYTHHKOBHX IaHUX B CHCTEMi arpOeKoJIOri4HOro
MOHITOPUHTY IIIOA0 BIUIMBY 3MiH KJIIMary Ha POCIHMHHICTB,
IpOIECiB epo3iiHOl Jerpajaiii IPyHTIB Ta OI[IHFOBaHHS
nmannmadrHoro pizHoMaHITTA. Metoau. JlocmimkeHHS BU-
KOHAHO Ha TepuTopii Ykpainu. Bukoprcrano MeTonosorito
SWOT ta Gap-anainizy, Marepiaid KOCMIYHOTO 3HIMaHHS
NOAA, Sentinel, pi3HOTO TPOCTOPOBOTO PO3PI3HEHHS, METO-
JMYHE 1 HOpMaTHBHE 3a0e3nedeHHst [HeTUTy Ty arpoexosnorii
1 mpupooKkoprcTyBanHsl HarioHanbHOT akaiemii arpapHux
HayK IIOAO CYIYTHHKOBOI'O MOHITOPHHTY CTPYKTYPHU arpo-
naHamadTiB, HOPMaTHBIB CTBOPEHHSI MEPEXi TECTOBUX ar-
papHHX IOJNIrOHIB, NEpeiKy I1HJUKAaTOpiB CTaHy poc-
JTUHHOCTI, 30KpeMa, «JlucTaHmiliHe 30HIYBaHHS 3eMil 3
kKocMocy. HazeMHi JaHi MO0 KOHTPOJIIO CTaHy HOCIBIB i
NPOAYKTHBHOCTI CIJIbCHKOTOCIIOAAPCHKUX KYJIBTYp. 3aralib-
ai Bumoru: JICTY 7307:2013», «AucrantiitHe 30HIyBaHHS
3emiti 3 kocMocy. Hazemni obctexenns mocisis. Kiacudi-
katop 00’ekriB 1 Qynkimii: COY 01.1-37-907:2011», «Me-
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TOOMYHI pPEKOMEHMAIii 31 CTBOPEHHA MEpEeXi TECTOBUX
arpapHUX IIOJIITOHIB B CHCTEMI CIIOCTEPEXXEHb 3 MOCIBaMH
3a MmarepiajiaMu KocMiuHOl iH(popmanii». JlocmimkeHHs
010 BIUIMBY 3MiH KJIIMaTy Ha CTaH POCIHWHHOCTI BHKO-
HaHO Ha TEPUTOPIi TPHOX MPUPOJHO-KIIMATHYHUX 30H, SIKi
reorpaiuHO  TPEICTABICHO BiANOBIIHO YepHIriBChKOIO,
[MonTaBcekoro 1 3amopi3pkoio obmacTsamu. BusHaueHHS He-
0e3MeKu TPOosiBY SpPO3iiHOI Jerpajaliii OpHUX 3eMelb 1 JIaHI-
madTHOTO PI3HOMAHITTS BHKOHYBAJIM Ha TEPHTOPIi ABOX
aJIMIHICTPAaTUBHUX PAHOHIB 3 BUCOKHM PIBHEM PO30PaHOC-
Ti arposianamadTiB, IHTEHCUBHOTO BEICHHS arpapHOrO BH-
poOHHMITBA Ta TPOABY €pO3iifHOI Jerpamaiii 3eMelsb.
PesyabraTun. BceraHoBiieHa HEZOCKOHANICTh TPaAMLIHHOL
CHCTEMH arpoeKOJIOTi4HOr0 MOHITOPHUHTY. JloBeleHa IOLiib-
HICTh KOMIUIEKCHOTO BHUKOPHCTAHHS CYIyTHHKOBHX HaHHX
LI0JI0 TIOTEIUTIHHS KJIIMary B Me)XaxX IPUPOJHO-KIIMaThud-
HHX 30H Ta HOro BIUIMBY Ha POCIIMHHICTh 32 BereTauifHUM
ingekcom NDVI (Normalized Difference Vegetation Index),
epo3iiiHy Jerpajaiio I'pyHTIB Ta JaHamadTHe pi3HOMa-
HiTTS. 3a cynmytHukoBuMH gaHuME NOAA (National Ocea-
nic and Atmospheric Administration) BHUKOHaHO KOpeEJs-
iAHWA aHaTi3 3B’SI3Ky MK JIUHAMIKOIO CyMH e(peKTHBHUX
Temmeparyp Ta cymu 3HadeHb NDVI 3a BeretamiiiHuii me-
pioa. BcranoBiieHO MO3UTUBHUH BIUIMB ITOTEIUTIHHS KITi-MaTy
Ha CTaH POCIMHHOCTI 3a moka3HukoM NDVI B 30wHi Ilomices
i Jlicocteny. KoedimieHT xopessiiii BiamoBigHO ckiaaB R =
= 0,64 Ta R = 0,77. B 30ni Creny koediumieHT Kopesiii
3MeHmIyeTbes 10 R = 0,35, mo cBiqunuTe Tpo 3pOCTaHHSA
PU3UKY TpOSBY MOCYIUIMBUX sBUII. BucHOBKHM. 3a cy-
MYTHUKOBUMH JaHuMu Sentinel-1 BU3Ha4Y€HO KPUTHYHI 30-
HHU epo3iiiHOl Jerpafamii OpHUX 3eMelb, AKi MOTpedyroTh
KOHCepBallii Ta BKJIIOUEHHS iX JI0 CKJIaay IPUPOAHUX YTib,
10 MTO3UTHBHO BIUIMBAE HA ONTHMI3AIil0 PI3HOMAHITTS arpo-
naHamadris.

Kuro4oBi cjioBa: CynmyTHHKOBHH arpoeKoIOTIYHAN MOHITO-
PMHI, TECTOBUI arpapHUil MojiroH, jJaHamadrHe pizHOMa-
HITTS, TOTEIUTIHHS KJIIMaTy, IOCYIUINBI SBHINA, €poO3iifHa
Jierpajaisi IpyHTY, CYITyTHUKOBI JaHi, 30aIaHcoBaHe TIPH-
POIOKOPHCTYBaHHS, BereTalliiiHi Ta JaHAa(THI 1HIESKCH.

Cl'lyT]-[l/lKOB])lﬁ anOZ)KOJIOFH‘leCKHfI MOHUTOPUHI
B CHCTEME yCTOﬁ‘IHBOI‘O NMPUPOAOCIIOJIb30BAHUA

O.T. Tapapuxo ', T. B. Unbenko !,
T. JI. Kyuma ', 1. O. HoBakoBckas >

"MHCTUTYT arpodKOJIOTHH U Ipupoaononb3osanus HAAH,
12, yn. Merponormueckas, Kues, Ykpauna, 03143
?HarmoHanbHU aBUAIIHOHHBINA YHUBEPCHUTET

e-mail: tarariko@ukr.net

CrnytHukoBasi WH(OPMALUS SBISETCS BAXKHBIM (PaKTOPOM
“H)OPMAIIMOHHOTO O0ECTIeUYeHUs] YCTOWYMBOTO TPUPOIIO-
MTOJIb30BAHUS, OLICHKU BO3JICHCTBHS XO3SIICTBEHHOHN Jesi-
TEJILHOCTH HAa SKOCUCTEMBI, OTIPECICHUS] PUCKOB ISl CEJb-
CKOro XOSﬂﬁCTBa, CBA3aHHBIX C I‘J'IO6aJ'II:HI)IMI/I U3MCHCHU-
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SIMH KJIIMaTa, TPOIECCaMH OITYyCTHIHWBAHMS M AETpajialni
3eMenb, a Takke JanmmadTHOro pasHooOpasus. Lleas.
O0ocHOBaTh 11e71ecCO00pa3HOCTh U MOKazaTh 3((eKTrB-
HOCTh HCIOJB30BAHUS CITyTHUKOBBIX JAHHBIX B CHCTEME
arposKoJOTNYECKOr0 MOHHTOPHHIA 10 BONPOCaM H3MEHe-
HUN KJIMMaTa U €ro BIIMSHHUS Ha PaCTUTCIBHOCTDb, IIPOLECC-
CBI 3PO3HOHHOM Aerpaanny MOYB ¥ OLEHKH JIAaHAMA(THOTO
pasHooOpaszus. Metoabl. lccienoBanue BBITOJHEHO Ha
TeppuTopuu Ykpaussl. Mcnons3oBana merogonorus SWOT
n Gap-aHann3a, MaTeprabl CITyTHUKOBBIX CHUMKOB NOAA
n Sentinel-1, MeTognyeckoe U HOpMaTuBHOE OOEcIICUCHUE
MHceruTyTa arposKkonoru U npupoponoias3oBanus Hamuo-
HaJIBHOM aKaJleMWH arpapHbIX HAayK IO METOIUYECKOMY
00€CIeueHNI0  CITyTHUKOBOTO MOHHMTOPHHIA CTPYKTYPBI
arposian/IaToB, HOPMATHBOB CO3/IaHMsI CETH TECTOBBIX
arpapHBIX TIOJUTOHOB, TIEPEYHSI HHIUKATOPOB COCTOSHHS
PacTUTENBEHOCTH, B YaCTHOCTH «JlMcTaHIMOHHOE 30HIUPO-
BaHHe 3eMiM U3 KocMoca. HazeMHBIe JaHHBIE 1O KOHTPO-
JIO COCTOSHHSI TOCEBOB M TIPOIYKTUBHOCTH CEIBCKO-
XO3SCTBEHHBIX KyabTyp. O0mme tpedosanus: ACTY 7307:
2013», IucTaHIMOHHOE 30HAUPOBAHNE 3EMIIM U3 KOCMOCA.
Hazemnrie obcrmemoBanms moceBoB. Kiaccudukarop oObex-
toB u (Qyskuuii: COY 01.1-37-907:2011. UccnenoBanus
O BIMSHUM H3MCHEHHMH KJIHMMaTa Ha COCTOSHHE pactu-
TEJIFHOCTH BBITTOJTHEHO HAa TEPPUTOPHH TPHPOAHO-KINMa-
tuaeckux 30H Ilomecws, Jlecoctemn m Crenm, KoTopble
reorpaduuecku npencrasieHbl Yepuurosckoit, [lonrasc-
Kol m 3amopoxkckoi obmactsamMu. OmpenereHrne OmacHOC-
TH TIPOSIBJICHUS! SPO3HOHHOM Jerpajaliy TMaxOTHBIX 3e-
Mellb U JaHAmAadTHOro pazHooOpa3usi BBINOJHSIOCH HA
TEPPUTOPUN JBYX AIMUHHCTPATUBHBIX PailoHOB — Mupo-
HOBCKoro paiiona Kuesckoii odnactu n Kanesckoro paiioHa
UYepxacckoii 00y1acTH ¢ BBICOKMM YPOBHEM pacliaXaHHOCTH
arponasmadToB, HHTCHCUBHOTO BEJICHMS arpapHOro Mpo-
W3BOJICTBA, BBICOKMM DPHCKOM TIPOSIBJICHUSI 3PO3MOHHOMN
nerpaganuu 3emenb. Pesyabsrarbl. B pesynsrate SWOT u
Gap-ananu3a peajn3alui MOJOKEHUH TPHPOTOOXPAHHBIX
Konpennuit OOH 1o nm3MeHeHHro KiIumara, OMyCThIHUBaA-
HUIO U OMOJIOTHYECKOMY pa3Ho00pa3uio B chepe CeabCKOro
XO3SHCTBAa YCTAHOBICHO, YTO OOMIMM cIa0bIM MECTOM ISt
BBINOJTHEHHS SIBJISIETCS HECOBEPIIEHCTBO HH(POPMAINOH-
Horo obecrneueHus. /lokaszaHa 1enecoo0pa3HOCTh KOMILIEK-
CHOTO WCTIONb30BaHMS CITyTHUKOBBIX JI@HHBIX [UISI MOHH-
TOPHHIA TIOTCIUICHHWS KiIMMara B TNpejiesiaX HPUPOIHO-
KIIMMAaTUYCCKUX 30H M €TI0 BJIUAHUA Ha PaCTUTCIBHOCTH
no nokaszareato NDVI, spo3noHHy10 aerpajanuio moys u
nanqmadTHOe pasHooOpasue. [1o CIyTHHKOBBIM JaHHBIM
NOAA BBINOJHEH KOPPESIIMOHHBIA aHAIU3 CBSI3U MEXIY
JMHAMHUKON CyMMBI 3((EKTHBHBIX TEMIIEpaTyp M CyMMBbI
NDVI 3a BeretannoHHBIH NEPUOA. YCTAHOBIEHO MOJIOKH-
TCJIBHOC BJIIMAHHUC TIIOTCIUICHUA KJIMMaTa Ha COCTOSHHUC
pactutenbHoCTH 1o nokazarento NDVI B 3one Ilonecks u
Jlecoctenn. KoadduimeHt koppensiuuu cOOTBETCTBEHHO
cocrapisii R = 0,64 uw R = 0,77. B 30ne Crenu
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k03 HUIHEHT Koppensmn yMeHbmaercs 10 R = 0,35, 9o
CBUJIETEJILCTBYET O POCTE PUCKA MPOSBICHUS 3aCyLUTUBBIX
sireHuid. BuiBoabl. [To cyTHHKOBBIM JHaHHBIM Sentinel-1
ornpezesieHbl KPUTUUYECKUE 30HBI PO3MOHHOHN Jerpajaiuu
MAXOTHBIX 3€MeJb, TPEOYIOIIUX KOHCCPBAIMH, BKIFOUCHHC
UX B MIPUPOMHBIC YTOIbsSI, YTO ONTUMHU3UPYET Pa3sHOOOpasue
arpoaHamagToB.

KuiroueBble c10Ba: CIyTHUKOBBIM arpo3KOJIOTMYECKUNA MO-
HUTOPHHI, TECTOBBIH arpapHbIi MOJUTOH, JaHAIAa(THOE
pasHoOOpa3ue, MOTEINICHNE KINMaTa, 3acylUINBBIC SIBIIE-
HUSI, 9PO3MOHHAS JErpajialis IMOYBbI, CIyTHUKOBBIC JaH-
HBIE, YCTOIUMBOE MPUPOJONOIB30BAHIE, BET€TAIMOHHBIE U
TMaHAMA)THBIE HHACKCHI.
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