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Abstract. Evaluation of forest fire severity is a basis of post-fire forest management. Remote sensing-based methods enable
reliable delineation of fire perimeters, however, assessments of the degree of forest damage need to be verified and adjusted
through field sampling. The forest damage assessment conducted in this study is useful for practitioners to understand
and justify the design of clear cuts for restoration purposes. Thus, the aim of the study is to verify the different approaches
to field assessment of forest fire severity. In this paper, the authors present a site-specific assessment of large wildfires
in Luhansk oblast, Ukraine occurred in 2020 using field-based burn severity indices. The Composite Burn Index (CBI) and
the Geometrically Structured Composite Burn Index (GeoCBI) were used to estimate the extent of forest damage. The
Burned Area Emergency Response (BAER) methodology was also tested to assess the extent of soil damage. The authors
used PlanetScope images to delineate perimeters of burned areas. These perimeters were overlaid over a forest inventory
database to extract forest attributes and site characteristics for all forested and unforested areas affected by fires. Within
the fire perimeters, the burned area was stratified into six strata to independently account for forest damage in diverse
types of land cover. In total 73 test plots were proportionally distributed among different classes of land cover to assess fire
severity using CBI, GeoCBI, and BAER approaches. It was found that the fire’s footprints covered 39,782 hectares. Among
that area, 21.2% were forested lands. About 78% of burned forests were pine plantations. The highest fire intensity levels
were estimated within pure pine plantations that were grown in very dry sites, while the lowest ones were associated with
hardwoods forests in moisture site conditions. The average estimates of fire severity using the field-based indices varied
within strata (CBI>GeoCBI) which could be an issue for assessing burn severity using remote sensing-based approaches.
The authors also concluded that the BAER methodology contributed less to assessing the fire intensity because soil
burn severity is not directly related to vegetation damage. This work creates a foundation for further assessment of fire
severity using satellite imagery. As a result of this study, a spatial data set of sample plots was proposed that can facilitate
calibrating approaches used to map fire severity in the region
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Introduction

Forest fires are one of the main natural disturbances of
Scotch pine forests in the southern and eastern regions
of Ukraine. Wide use of fires to burn agriculture residues
in Ukraine [1] results in permanent presence of ignition
sources in landscapes of the region. During periods of ex-
treme weather danger (e.g., low fuels moisture and high
wind speed) with strong wind, agricultural fires can enter
pine forests and within hours reach high intensity that pose
a direct threat to villages located close to forests, similarly
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to other fire prone landscapes in the Mediterranean region
or western United States [2; 3]. From a forest management
perspective, the most obvious consequences of fires are ac-
cumulation of large amounts of dead biomass, degradation
of forest stands, and reduction in their capacity for carbon
sequestration [4; 5].

Problem of forest fires in Ukraine essentially esca-
lated during the last two decades due to climate and land-
use changes: single large fire event reached unprecedent
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for the country levels (15-60,000 ha) while occurrence of
extreme fires has become more frequent [6; 7]. Since 2015
extreme fires repeatedly occurred every 3-4 years all over
the country: the Chornobyl Exclusion Zone (1992, 2015,
2020) [6; 8], Kherson oblast (2007, 2012) [6; 9]; Zhytomyr,
Lugansk, Kharkiv oblasts (2020) [10]. The main drivers of
all large fires of the last decade were massive agricultural
burnings combined with drought, fast wind, and essential fuel
load in overcrowded Scotch pine plantations that drove ex-
treme fire behaviour [1].

During second half of XIX century, Ukraine was a
relatively safe country with low frequency of extreme forest
fires [6; 9; 10]. Thus, the forest fire management in Ukraine
lacks a national policy toward shifting to landscape fire
management [6; 7]. This could be illustrated with the ab-
sence of specific fire research centres that study landscape
fires. First fire lab in Ukraine was established in 2013 at
the National University of Life and Environmental Sci-
ences of Ukraine supported by the Global Fire Monitoring
Centre (GFMC) and Council of Europe [11; 12]. Recently, a
few studies were undertaken for postfire damage research
mostly based on ground assessment of stands burned [13;
14]. Under these circumstances, many issues related to
landscape fires in Ukraine remain unexplored, for example,
methods for assessing forest fire damage, remote sens-
ing-based forest fire mapping, etc. Post-fire management
in Ukraine regularly faces a challenge because of the lack
of empirical evidence on the accuracy of fire severity as-
sessment in various regions and forest types while good
restoration practices require detailed information on loss-
es of ecological and social functionality of burned forested
landscapes that are related to the extent and severity of
fires [14; 15].

Today, remote sensing methods and numerous prod-
ucts developed using satellite imagery enable assessment
not only the perimeters of fires but also the degree of forest
damage [2; 16]. While a rapid evaluation of the spatial pattern
of burned areas can be performed using merely satellite
imagery, detailed information on forest damage is highly
dependent on field data collected after the fire [17]. In most
cases, remote sensing-based indices of fire severity and any
estimates of the degree of forest damage need to be verified
and adjusted on the site.

Characterising wildfire severity over large geograph-
ical regions is challenging due to the necessity of measure-
ments of various parameters (e.g., char height, foliage death
etc.) taken in multiple locations of a landscape. Often the
accessibility of such location can be limited due to topog-
raphy factors, logistic constraints, or threats to human life
such as in the war zone. Thus, remote sensing approaches
provide strong support for decision-making regarding re-
cently burned forest areas [16; 18]. A reliable evaluation of
the fire effect imposed on the forest ecosystem though is
needed to produce the most accurate maps of burned areas.

Several methods have been proposed to estimate
burn severity from field sampling using an examination of
post-fire soil and vegetation conditions [2; 19; 20]. Among
them, the Burned Area Emergency Response (BAER) pro-
cess was developed for the rapid assessment of wildfires on
soils [21; 22]. Safford et all. [22] criticised the underlying
methodology and stated that BAER maps cannot be used to
estimate fire effects on vegetation. Therefore, figuring out
how tree mortality is changing in response to fire severity
is a key concern of many studies. For example, Whittier and

Gray [23] developed a fire severity classification scheme
based on tree mortality regarding species and tree sizes in
the western USA.

Composite Burn Index (CBI) is well documented and
widely used by forest community to support an operational
methodology for burn severity assessment [17], specifically
at national scale in the USA under the framework of the
FIREMON (Fire Effects Monitoring and Inventory Protocol)
project [24]. The CBI index considers five vertical strata
of vegetation that are inspected during field visits. Based
on the effect of fire on vegetation, numerical scores are
assigned to each stratum (from 0 — unburned to 3 — com-
pletely burned) and averaged into understory, overstorey,
and overall composite burn rating. Stambaugh et al. [25]
demonstrated that the CBI could be successfully applied to
produce more accurate fire severity maps within forested
areas than within grasslands. Further evaluation of the CBI
in conjunction with remote sensing data showed a very
diverse variation between field-based and remote sensing-
derived fire severity indices [26]. The issues in retrieving
CBI and comparing its performance with different indices
to evaluate forest fire severity is widely discussed in many
publications [27-29]. An updated version of the CBI namely
GeoCBI (Geometrically structured Composite Burn Index)
was proposed [2] to improve the retrieval of burn severity
from remote sensing data. In contrast to the CBI, this ver-
sion of the burn index considers the fraction of the vege-
tation (FCOV) that has a positive effect if remote sensing
data are utilised for mapping fires [16].

Given the remarkable progress in developing methods
for fire severity assessment both using field- and remote
sensing-based approaches, there was no detailed examina-
tion of such approaches in Ukraine. Since the occurrence of
large wildfires has increased in different regions, knowing
the impact of fire on forest cover is of foremost importance
for fire management [12]. To the authors’ best knowledge,
there were only a few studies focused on fire severity as-
sessment in Ukraine [8; 13; 14], however, none of them re-
lied on field-validated data to support mapping efforts.

This paper presents a site-specific assessment of
large wildfires in Luhansk oblast, Ukraine occurred in 2020
using field-based burn severity indices. The specific objec-
tive of this study was to test performance of the CBI and
GeoCBI for fire severity assessment in various land cover
and forest types. In Ukraine, methods for estimating the
intensity of forest fire severity have not yet been studied.
This work is the first attempt in Ukraine to examine various
field-based fire severity indices that can support accurate
forest fire mapping in the region.

Materials and Methods

Study area

This study was conducted in the Luhansk region, which is
the easternmost in Ukraine. Luhansk region is character-
ised by three types of landscapes — agricultural, steppe and
forest. Forests cover 8.6% of the region‘s territory and are
very unevenly distributed, 87% of the territory is occupied
by agricultural lands and natural steppes. The forests are
mostly located in the basins of the Siversky Donets and
Aidar rivers (Kreminsky and Stanychno-Lugansky districts).
The total area of forests in the region is 339.6 thousand
hectares more than 250 thousand hectares of which are oc-
cupied by planted forests [30].
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The climate of Luhansk oblast is fire prone and charac-
terised by hot, windy, and dry summers often with drought-
dry phenomena, cold and snowless winters. The average
annual air temperature varies between +7.5°C and +8.5°C.
The average temperature in July is +21°C. Precipitation in
the oblast is unevenly distributed, most of it falls in the
southwestern part of the region, and the least in the cen-
tral, eastern, and north-eastern parts. The average rainfall
per year is 400-500 mm [31] but recent studies indicate the

38°24'

38°48'

essential changes in climatic characteristics in the nearest
future [32].

The study area is in the western part of Luhansk
oblast and fits into a rectangle 100x50 km (Fig. 1). The region
where the fires occurred is sandy arenas along the Siverskyi
Donets river, where pure pine plantations have been created
in 1950-1960. Typical feature of this region is the mosaic of
the landscape’s types — pine forests alternate with forestless
steppes with deciduous islands in the depressions.

39°12' 39°36'

48°56'

Legend
s Sample plots
[7777] Burned areas

Settlements

48°38'
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Figure 1. Study area overlaid with perimeters of burned areas and distribution of sample plots

Two large forest fires occurred in the Luhansk oblast
in 2020. The first forest fire with a total area of 24,6 thou-
sand hectares occurred in July 2020 in Severodonetsk and
Novoaydar districts, which destroyed 84 houses, damaged
24 houses in Smolianynove village, killed 5 people died,
and 471 were injured. The second series of fires happened
in the same districts in September—October 2020 on a total
area of 15,2 thousand hectares. As a result, 32 settlements
were damaged, 573 houses were burned completely and
60 houses were damaged by fires, 12 people died, and 390
were injured [10]. The fires of 2020 became the largest and
the most catastrophic in the history of this region.

Remote sensing data

The authors of this paper used data on thermal anomalies
which were interactively analysed using web-interface [33]
to detect fire events in the region. Thus, the dates of two
large fires were identified, which occurred between July and
October 2020.

PlanetScope multispectral satellite images Plan-
etTeam [34] were used to determine approximate perime-
ters of burned areas. The images were chosen according to
the start (July 6, 2020) and the end (October 9, 2020) dates
of the fire period that was identified using MODIS [35] and
VIIRS [36] data on thermal anomalies. PlanetScope satellite
images, acquired during July 3-5, 2020, characterised the
state of the territory before the fire, while those acquired
on October 9, 2020, depicted the state of the territory after
the fire. Considering that the analysis was done visually,
there were no specific requirements for the image mosaics

regarding seasonality of images acquisition (e.g., summer
or autumn images), but the dates were chosen based on
availability of cloudless images. High spatial resolution (3 m)
together with spectral bands combination (Red-NIR-Green)
allowed us to outline perimeters of burned areas that con-
sisted of nine separate polygons (Fig. 1).

Forest inventory data

The forest inventory database provided by the Ukrainian
State Forest Project Association (PA “Ukrderzhlisproekt™)
was incorporated in the study to characterise land cover
and attributes of forest stands affected by fires in 2020.
This information was coupled with polygon coverage and
used to design field sampling. For each forest polygon,
the authors of this paper identified its area, a land cover
type (i.e., stocked forest, and temporally unforested area,
non-forest land), and attributes of forest stands (dominant
species and site condition). They are characterised by the
following indicators: the total area of forested land is 172 thou-
sand hectares; 18% of forests are forests of natural origin;
the predominant tree species is Pinus sylvestris L. (78% of the
area), the rest of the area is occupied by such tree species
as Quercus robur L., Betula pendula Roth. Alnus glutinosa (L.)
Gaerth., Populus nigra L. Forest land distribution by site con-
ditions according to the Ukrainian forest types classifica-
tion [36] shows that most areas are characterised by poor
and dry types - 82% (A, A,, B, Bz;where A, B,C,D - soil
fertility (from poor to fertile), and 0, 1, 2, 3, 4, 5 - soil mois-
ture (from very dry to very wet)), the remaining conditions
occupy insignificant areas less than 4%.
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Field data

Field sampling

A stratified random sampling was applied to allocate sam-
ple plots for burn severity assessment within perimeters of
burned areas. The authors used information extracted from
the database of PA “Ukrderzhlisproekt” on land categories,
types of forest conditions, and dominant tree species be-
fore the fire to stratify the burned areas into six homoge-
neous strata (Table 1). The authors’ stratification approach
aimed to sample diverse types of land cover (forested and
temporally unforested areas, non-forest lands), and poten-
tially characterise the different effects of fire on vegetation.
To address the combined effect of species composition and
site conditions on fire behaviour, the pine-dominated for-
ests that grow in site conditions A, , and B, , were distin-
guished [37], which are optimal for Scots pine. All dry sites
were also disaggregated regardless of their soil fertility

and species composition (A, ; B;; C;; D). The remaining
forested areas represented relatively wet site conditions
with various soil fertility. In the authors’ stratification, two
separate strata were also created for temporally unforested
areas in dry site conditions as well as other unforested and
non-forest lands. The minimum number of test plots in the
stratum accounted three samples, while their maximum
number reached up to 25 samples. The number of sample
plots in each stratum was established proportionally to the
area of the stratum but finally was slightly changed in the
field due to proximity to the zone of the military conflict
and the inaccessibility of certain plots. As many as 73 sam-
ple plots were established within the study area that were
accompanied by five control plots located on unburned ar-
eas (Fig. 1). The sampling frame for field survey was created
in Quantum GIS (3.2.1), the location of each plot was iden-
tified on the site using GPS.

Table 1. The scheme of stratification of the study area

Code Land cover class . s . . Percentage
of the strata before fire Site conditions Dominant species of the area, % Number of plots
Forested areas A, . Scots pine 27 25
2 Forested areas B,. Scots pine 22 13
3 Forested areas A ;B;C;D Deciduous sjpec1es, 10 17
0-1 T F Scots pine
4 Forested areas A, ;B,.B,;C,;D,. | Deciduous species 14 4
C,;D,. Scots pine
Temporally h. _
5 unforested areas Ay B G D, ? 6
Other temporally
6 unforested areas and | A, ; B, BB, Dy - 18 3
non-forest lands

Note: * A, B, C, D - soil fertility (from poor to fertile) and 0,
Source: [37]

The implemented scheme is justified by the simi-
larity of site conditions (soil fertility and moisture) which
determine the similarity of forestry measures.

Field-based burn indices

To assess field-based burn severity, each sample plot was
visually evaluated using the CBI index [17; 24], and its geo-
metrically modified version, namely the GeoCBI index [2].
These indices provide a comprehensive scoring of the de-
gree of fire damage imposed to various strata of vegetation,
i.e., duff, litter, shrubs, stands.

According to the field protocol, the average post-fire
conditions are visually assessed on sample sites within a
radius of 15 m by five separate layers: (A) substrates; (B)
herbs, low shrubs, and trees less than 1 meter, (C) tall shrubs
and trees 1 to 5 meters; (D) intermediate trees (subcanopy,
pole-sized trees); (E) big trees (upper canopy, dominant,
codominant trees). The CBI considers litter and fuel con-
sumption, soil colour change, leaf or cover change, canopy
mortality and soot height. These attributes are evaluated in
numerical scores from zero (unburned) to three (completely
burned). The scores for each group are averaged over the
total area. Different attributes for each layer are evaluated
and averaged in the protocol [24]. The GeoCBI index ad-
ditionally considers the percentage of projected coverage
of each stratum (FCOV) and is therefore more efficient in
terms of estimating the intensity of fires [2; 16]. The fraction
of coverage (FCOV) of the vegetation, with respect to the
total plot was visually evaluated for separate layers B, C, D

1,2, 3,4, 5 - soil moisture (from very dry to very wet)

and E. FCOV was scored from 0 to 100 percent and used as
a weighting factor. The GeoCBI was calculated as follows:

Yt (CBLy, - FCOV;,)

- (1)
Yt FCOV,y,

GeoCBI =

where m refers to each vegetation layers (B, C, D, and E),
and n denotes the number of the strata.

Furthermore, soil samples were taken from each test
plot to determine the degree of fire impact on its structural
characteristics according to the BAER approach [21; 22].
On each plot, soil properties were evaluated (ground cover,
ash colour and depth, soil structure, condition of roots, and
water repellence) using special form as it is described by
Parsons et al [21].

Finally, a series of images were taken on each sam-
ple plot using technique of creating 360-degrees panoram-
ic photography of virtual reality VR360 [38; 39].

Results and Discussion
Fire extent

Using PlanetScope multispectral satellite images, the perime-
ters of the burned areas were determined and the approximate
area affected by fires was estimated to be 39.782 hectares
(Fig. 1). The outlines of the fires and the forest inventory
data allowed us to evaluate the scale of forest losses in the
region.

The characteristics of the damaged landscapes were
evaluated based on the established areas affected by fires,
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using the forest inventory database (Table 2 and Table 3).
Among the damaged forests, 78% of the area is pine, 6%

birch, and other tree species occupying less than 5% of for-
ested area.

Table 2. Distribution of the burned area by site conditions

Forest site index Area, thousand, ha Proportion

C, 0.452 0.011

C, 0.579 0.015

C, 0.871 0.022

B, 1.818 0.046

B, 1.899 0.048

A 4.165 0.105

A, 13.26 0.333

B, 13.625 0.342

Others 3.112 0.078

Total 39.78 1.00

Table 3. Distribution of the burned area by the land covers
Land cover type Area, thousands ha Proportion
Forested lands (i.e., planted 8.436 0.212
and natural forests)
Unforested (i.e., harvested areas, glades,
unstocked forests, forest plantation less 28.513 0.717
than 8-year-old, dead forests, etc.)
Non-forest lands (i.e., fire breaks, sands, 2.833 0.071
sparse vegetation, built up area, etc.)

Total 39.78 1.00

It was estimated that 30% of the forested area af-
fected by fire were covered by young forests (less than
40 years), 34% were middle-aged (41-60 years) and 28%
pre-mature (61-80 years) forests, remaining 8% represent-

stock were pine forests (4.75 mill. m%), 5% were birch for-
ests (0.28 mill. m®), 2% were oak forests (0.15 mill. m®) and
5% other tree species (0.29 mill. m3).

ed mature (over 80 years) forests. This age characteristic of
forests damage reinforces the statement of low resistance
of these forests to fires (survival), as resistance to cambium
kills is dependent on normalised bark thickness [40]. In
terms of species composition 88% of damaged forests by

Fire Severity

Field-based on CBI and GeoCBI indices have been assessed
burn severity. The examples of the areas of different de-
grees of damage and the corresponding CBI and GeoCBI
values are shown in Figure 2.

\
X

N
CBI=1.2

a) b)

GeoCBI=14
0

Figure 2. Examples of three levels of fire severity assessed based on CBI and GeoCBI indices: (a) high;
(b) moderate; (c) low

According to the results of field surveys, the indices
of pine plantation damage in each test plot were deter-
mined. Summary data of the results of field surveys within

individual strata are presented in Table 4. Detailed infor-
mation on each site is presented in [41] Annex 2.
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Table 4. Statistics of damages within the stratum

CBI GeoCBI
Code Number R R
of the strata of plots Mean .ange Skew Mean . ange Skew
(min/max) (min/max)
1 25 2.60 1.2/3.0 -1.62 2.30 1.2/2.9 -1.34
2 13 2.34 1.1/3.0 -0.99 2.13 1.1/2.6 -0.98
3 17 2.69 1.1/3.0 -2.19 2.43 0.9/3.0 -2.17
4 2.13 1.2/3.0 -0.19 1.95 1.1/2.6 -0.92
5 2.42 1.1/3.0 -1.11 1.95 1.5/2.6 0.25
6 3 2.07 1.0/2.8 -1.39 2.07 1.0/2.8 -1.39

The highest intensity of forest damage is observed in
stratum 3, which is characterised by low soil moisture — pure
pine plantations in very dry sites on top of sandy arenas.
The lowest intensity of damage is in stratum 4, which is
due to the species composition of forests — the presence of
deciduous species and higher soil moisture - fresh, moist,
and wet conditions [37]. Strata 5 and 6 characterise damage
to non-forested areas, which has less negative effect com-
pared to forest losses. It was noted that the CBI index tends
to have higher values in forest landscapes than its geo-
metrically modified version, i.e., GeoCBI index. However,
the inclusion of the FCOV in GeoCBI calculation could have
positive effect on precise estimation of forest damage using
remote sensing-based approaches.

The data obtained in this study promotes applica-
tion of remote sensing approaches for further mapping fire
damage. Specifically, field-validated data collected across
the gradient of fire severity and within various landscapes
(i.e., forested, unforested) are essential to calibrate sat-
ellite-derived burn severity metrics and link their values
to field-based indices [16; 42]. The authors of this paper
believe that apart from the fires under study, the prepared
spatial data set can be used to effectively map burned land-
scapes throughout the territory of the region. Availability
of such maps are necessary to support the forest restoration
strategy.

The degree of soil damage according to the BAER
methodology [21] has shown an indirect relationship between
the intensity of the fire and its impact on the soil [41] An-
nex 1. In general, only two degrees of soil damage were
recorded during the field survey, i.e., low and medium. In
most cases, the soil damage was characterised by the com-
bustion of forest understory while structural changes in
the soil were not detected. Notably, this survey was delayed
for six months after the last fire, and therefore some soil
characteristics could not be recorded on the site (e.g., water
repellence). Nevertheless, the authors of this study agreed

with the conclusion of Parsons [21] on the limitation of the
BAER methodology to map the effect of fires on vegetation.

Conclusions

This study highlights the impact of the extreme fire events
in the Luhansk oblast of Ukraine in 2020. The publication
describes a method for field data collection to evaluate lev-
els of forest damage affected by the fire. The results provid-
ed in this paper are preliminary, suggesting that the data in
this study will provide information on the relationship be-
tween key forest characteristics and fire intensity observed
remotely to map burned areas. However, field research al-
lows assessing the levels of damage to pine forests that are
dominant in the research area. This study showed that the
FCOV component of the GeoCBI is important while damage
to forest vegetation is characterised. In terms of further use
of remote sensing-based approached, the CBI index poten-
tially could overestimate the fire severity levels for forested
landscapes. Based on the CBI and GeoCBI, the authors also
found empirical evidence that fire severity depends on for-
est composition and tends to be higher in coniferous land-
scapes. This is the first use of field-based fire severity in
Ukraine which can be used to assess fire damage in similar
conditions. The results of these field assessment of forest
fire severity can be used to estimate the fire severity of
all damaged areas in the region using remote sensing
methods.
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INonboBa nepeBipKa iHAEKCIB CTyIIeHS MOIIKOKEHHS MOKeXXaMM JIiCiB
B JIyraHCBbKiii 06/1acTi, YKpaiHa

Onekcanap Muxaiinosuu ColeHcbKUi, BikTop BaneHTnHOBMY MUPOHIOK,
Cepriit BikropoBuu 3i61eB, Bacuiab Bosmogumuposuu I'ymeHIOK,
AHppii 'puropoBuu JIaneHKO

HarioHanbHMi1 yHiBepcuTeT 6GiopecypciB i mpMpomoKopucTyBaHHS YKpaiHu
03041, Byn. 'epoiB O6oponu, 15, m. Kuis, Ykpaina

Anotamig. O1fiHKa CTyIeHs TOIIKOIKEHHSI BHACTIIOK JIiCOBOI IMOXKeXKi € OCHOBOIO IMiC/ISI ITOXKEKHOTO BEJEHHSI JIiCOBOTO
rocriogapcrsa. Metoay gycTaHLiiHOTO 30HAYBaHHS 3emwili ([133), JO3BOSIOTh HAZiiHO OKPeCIUTU MepUMETPU TOXKEXI,
TIPOTe ieTa/IbHillla OI[iHKA MOIIKOKEHb JIICOBUX HacaIKeHb ITOTpe6ye MOMTbOBMX 06CTeKeHb M1t Bepudikaliii Ta KOpUryBaHHS
IaHUX, OTpUMaHux Metomamu J133. OIiHKa CTyIeHs TMOUIKOIKEHHS JTiCy € KOPUCHOIO TPAaKTUKaM AJisT 06T PYHTYBaHHS
MIPOEKTY PYOOK TOMIKOAKEHUX JIiCiB Ta METOAIB JicOBimHOBIeHHS. OTKe, METOI0 AOCTiIKeHHS € Bepudikaris pisHUX
TiIXO/iB IIOA0 TOAbOBOI OILIiHKM CTYIIeHs MOIIKOIKeHHS JIiCiB moskexkaMu. JJoC/TiiskeHHsI BUKOHAHO Ha TPUK/IAi JTiciB
JIyraHcbkoi o6sacti, B skux y 2020 potii Bigbymycst BeyKi rmoykeski. JIj1st OLiiHKM CTYTIeHST ITOIIKOKEHHST JTiICOBMUX HACa/IKEHb
BMKOPMCTOBYBaINCI KOMIUIeKCHMI iHAeKc Buropanss (CBI) Ta reorpocTopoBmii KoMIuieKCHM iHaekc Buropanss (GeoCBI).
TakoK [IJIT OLiHKM CTYIIeHS IMOUIKOMKEHHS I'PYHTY BUKOPUCTAaHO METOAVKY pearyBaHHSI Ha HaJ3BUYAliHi cuTyallii Ha
MpoiiIeHnX rmoxkeskamy TepuTopisx (BAER). [Ij1st okpecieHHS ITepuMeTpiB IPOiiIeHMX ITOXKesKaMM TEPUTOPiil BUKOPYCTAHO
CYnyTHMKOBI 3HiMKM PlanetScope. HaknmaBum oTpMMaHi IepUMETPU MOKeK Ha 6a3y JaHMX TaKCAIiTHOT XapaKTepUCTUKA
JIiCiB OTPMMAaHO XapaKTEePUCTUKM BCiX JiITHOK BKPUTMX JIICOM Ta HEBKPUTHX, sIKi Oy/IM MPOJieHi mokesxkamu. B Mmexkax
BCTAHOBJIEHMX KOHTYPiB IOXEX, BCi AiITHKM OY/I0 PO3[IiJIEHO HA 6 CTPAT, AJIsI OL[iHKY IOINKOMKEHHSI B Pi3HUX TUIIAX
3eMeJIbHOTO TIOKpUBY. 3arasiom 3a MmeToaukamu CBI, GeoCBIta BAER o6cTeskeHO 73 MTpoOHi IUIOII [Ist OIiHKY iHT@HCUMBHOCTI
TTOIIKO/IKEHHSI, SIKi TIPOIOPIIifHO PO3MOiNeHI MK pisHMMM cTpaTamu. BcTaHOBIIEHO, IO TIOKexkamMu GY/Io MPOiiIeHo
3arayibHy 1oty 39782 ra, 3 sskux 21,2 % BkpuTi jicom Teputopii. Cepen mpoiigeHnK moKeskaMu JIiciB 78 % CTaHOBJISATH
COCHOBI JepeBocTaHM. HaiiBuii piBHiI iHTEHCUMBHOCTI IMOIIKOIKEHHST BCTAHOBJIEHO B UMCTUX COCHOBUX HACAIKEHHSIX Y
IIysKe CYyXMX YMOBAx, a HalfiHMKYi B JIMCTSIHMX JlicaX Y BOJIOTuX ymoBax. CepenHi iHIeKCH iHTEHCUMBHOCTI TTOIIKO/ISKeHHS
BapiloBaIMCs B MeXaX OKpeMUX I1apiB KOKHOI AiSTHKM, TOMY FeOIIPOCTOPOBUIT KOMIUIEKCHUIA iHAEeKC BUTOPaHHS, SIKUii
BPaxOBY€E UACTKy KOXHOTO IIapy Ha OUISHI Y O6ibIIOCTI BUIMAIKIB OYB MEHIIMM 338 KOMIUIEKCHUI iHAEKC BUTOPAHHS
(CBI>GeoCBI), 110 BasKIMBO BpaxOBYBaTU Mif, YacC OL[iHKM iHTEHCMBHOCTI MOLIKOMKEHHS 3a AOMOMOroio MeTtonis [133.
Metonuka BAER mae meHIe 3HaueHHSI B OLHI[i iHTEHCMBHOCTI IOIIKOMKEHHS, OCKIJIbKM HEBCTAHOBJIEHO 3HAYYIIO1
3aJIEKHOCT] MiX CTyIleHeM IOUIKO[KEHHS I'PYHTY Ta iHTEHCUBHICTIO MOILKOI)KEHHSI POCIMHHOCTI. B pesynbraTi 1150T0
IOCJTiIKEHHST TIPeACTaBIeHO Habip MPOCTOPOBMX MAaHUX BUOIPKOBMX HiASTHOK, SIKi MOXYTb BUKOPMCTOBYBATUCS MJIS
KaJIi6bpyBaHHS MigXOMiB, SIKi BMKOPUCTOBYIOTHCSI IJisI KapTorpadyBaHHS iHTEHCMBHOCTI TOLIKOIKEHHS B pPerioHi
IOCTiIKeHHS

Knro4oBi ciioBa: monpoBi iHIAEKCH iIHT@HCUMBHOCTI TTOIIKOKeHHSI, IONIKO/ISKeHHSI JIiCy, TIPOiiieHa TOKeKel0 TepUTopis,
CTaH OiITHKU
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