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Received: 18.07.2019 Abstract.The purpose of this study is geoecological analysis of the risk of natural fires and
Received in revised form: 20.09.2019 other emergencies of an ecological nature based on the location of high-risk objects in the
Accepted: 10.02.2020 territory of the Kharkiv region. The following tasks were solved in the work: calculation of

the risk of an ecologically dangerous event depending on the density of placement of objects
of high danger in the region; Creation of a chart-map on the level of danger of environmental threat in the districts of the region; the
search for the dependence of the area of forest fires on the density of the population, the number of high risk facilities, etc. An analysis
of the influence of anthropogenic factors on the occurrence of natural fires on the example of the Kharkiv region was carried out.
Distribution of potential risk and population density in the studied area allows us to obtain quantitative estimation of social risk for the
population. Excessive population density in some areas of the region is one of the factors that increase the material and social risk of
the territory and population of the region from natural disasters and man-made disasters. We created mapping zoning of multi-level
districts of the region, the risk of an emergency reflects the patterns of spatial structure of potential sources of emergency situations
and allows to increase the readiness of the executive and authorized services to act in the event of sudden emergencies and to act for
their prevention. Available data allowed us to estimate the density of the placement of potential sources of man-made emergency
situations for all districts of the region, which gives us the right, with a certain degree of conditionality, to speak about the extent of
the technogenic danger of the territory of the studied areas of the Kharkiv region. We propose to apply a complex factor taking into
account the population density, density of placement of objects of high danger and the proportion of high risk objects in the area of
the forestry organization in comparison with the total number of objects in the region. For the simultaneous evaluation of both natural
and anthropogenic conditions of forest fires in the region, we propose to use the methodology of scoring on which they are evaluated
in a four-point system, taking into account the five main characterizing indicators : population density; forest area; the density of high
risk facilities; climatic and weather conditions; the share of high risk facilities. Comparison of information on the average number of
fires on the lands of the forest fund of Kharkiv region over the past ten years with the results of our typology of the areas shows some
correlation. The results of studies on the assessment of the risks of the occurrence of fires depending on natural and anthropogenic
factors can be used for zoning similar areas and forecasting the fire situation.

Key words: geoecological analysis, natural fires, risk of occurrence, man-caused loading, high-risk objects.
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AHoTauis. Mera JTaHOTO JIOCII/PKEHHS — Fe0eKOJIOTIYHII aHajli3 PU3UKY BUHUKHEHHS NPUPOJIHUX MOXKEX Ta IHIINX HaJ3BUYAWHUX
cutyauiit (HC) ekonoriunoro xapakrepy Ha OCHOBI pO3MillleHHsI 00’ €KTIB ITiABUIIEHOT HeOe3MeKH Ha TepUTopii XapKiBChKil 00acTi.
VY po6Goti Oynm BHpilIeHI HACTYIHI 3aBIAaHHSA: PO3PaXyHOK PHU3MKY BHHUKHEHHS EKOJIOTIYHO HeOe3NeyHoi Mofil y 3aJIeXKHOCTI Bix
IIITBHOCTI po3MineHHs 06’ ekTiB miasuimenoi Hebesneku (OITH) y perioHy; cTBOpeHHSI KapTOCXEMH 3 PiBHEM HeOE3MIeKH eKOJIOTiTHOT
3arpo3u 3a paloHaMu 00JIaCTi; MOUIYK 3aJIeKHOCTI IO JICOBHX MOKEX BiJl IIITBHOCTI HACENEHHs, KITbKOCTi 00’ €KTiB MiIBUILEHOT
HeGe3rnex Ta iH. [IpoBeieHnit aHai3 BIUMBY aHTPOIIOTCHHHX (paKTOpiB Ha BHHHUKHEHHS ITPUPOJHAX IOKEK HA IIPUKIAAi XapKiBCHKOTO
perioHy. Po3moaina NOTeHLIHOTO PU3UKY 1 UIITBHOCTI HACENCHHS B AOCIIIKYBAaHOMY paioHi JO3BOJISE OTPUMATH KUIBKICHY OLIHKY
COLIIANIFHOTO PH3HKY Ul HaceleHHs. HaaMipHa HIUIBHICTH HACENCHHS B OKPEMHUX pailoHax oOnacTi € OJHMM 3 YHMHHHKIB, IO
I ABUIYIOTH MaTepialbHUH 1 COIiaNbHII PU3NK TEPUTOPIT I HACEIEHHs peTioHy BiJl CTHXIHHMX JIMX i TEXHOTeHHUX aBapiil. CTBOpeHO
KapTocxeMy pailoHyBaHHS Pi3HOPIBHEBUX pailOHIB perioHy, pU3MK HaJ3BUYaiHOI CHTYalil BimoOpaxae 3aKOHOMIPHOCTI TPOCTOPOBOT
CTPYKTypH noTeHIiHHuX mKepern HC 1 1o3BosIste miBUITMTH TOTOBHICTh BUKOHABYO] BIIA/I | YIIOBHOBa)KEHHX CIIy>KO 10 Ail mpu par-
toBoMy BuHHKHEHHI HC i 0 iX momepemkenHs. HasBHI 1aHi TO3BOJMIIM HaM ONIHUTH IUTBHICT PO3MIIIICHHS MOTEHIIHHUX JKEPel
texHoreHHuX HC mis Beix paiioHiB 00J1acTi, 110 Aa€ MPaBo 3 BiJOMOIO 0JICI0 YMOBHOCTI TOBOPUTH MPO Mipy TEXHOT€HHOI HeOe3meKn
TepUTOpii BUBUEHHUX paioHIB XapKiBChbKOTO perioHy. Hamu 3ampornoHoBaHO 3aCTOCOBYBAaTH KOMIUIEKCHUH KOE(DIIliEHT, IO BPaxoOBYe
IIITBHICTH HAaceJeHHs, MinbHicTh po3MimenHs OITH Ta nomo 06’€exTiB mifBUIeHOT HeOe3MeKN y palioHI PO3TAIIyBaHHS JICTOCIY y
MOPIBHSHHI 13 3arajJibHOI0 KUIBKICTIO JaHUX 00’€KTiB y perioHi. [y oHOYACHOT OIHKM 1 MPUPOAHUX, 1 AaHTPOIIOTEHHUX YMOB BH-
HUKHEHHS JIICOBUX MOXEX B PETiOHI HAMH IIPOIOHYETHCSI BAKOPUCTOBYBAaTH METOJUKY OAJIbHOT OI[IHKH, MO SIKilf BOHH OLIHIOIOTHCS
3a YOTHPHOAIBFHOIO CHCTEMOIO 3 YpaxyBaHHSAM I’ ITH OCHOBHHX IOKa3HHKIB, IO XapaKTECPU3YIOTh: IUIBHICTh HACETICHHS; JIICHCTICTh
tepuropii; mineHicTs OITH; kriMaTryHi 1 moroani ymoBw; yactka OITH. 3icraBnenHs iHdopManii Ipo cepeaHIo KiTbKiCTh MOXKEXK Ha
3eMJISIX JIicoBOro (oHIy XapKiBChKOT 00JacTi 32 OCTaHHI IECATh POKIB 3 pe3yJIbTaTaMH MPOBEICHOT HAMU THITI3allil paiioHiB MOKa3ye
MEBHY iX KOpeJLito. Pe3yabraTi JOCTHiIKEHb 3 OLIHKK PU3UKIB BUHUKHEHHS MOXKEX B 3aJIC)KHOCT] BiJI MPUPOAHUX 1 aHTPOIIOT€HHHUX
(axTOpiB MOXKYTh OYTH BUKOPHCTaHI PU 30HYBaHHI aHAJOTTYHUX TEPUTOPIH 1 MPOTHO3YBAHHS IOKEKHOT 0OCTAHOBKH.

Kniouosi cnosa: 2eoexkono2iunuil ananis, npupoOHi NOICEINCE, PUSUK BUHUKHEHHS], MEXHO2EHHE HABAHMANICEHHs, 00 €km nideuujeHoi
Hebe3nexu.

Introduction. Currently very few studies focus on
geoecological analysis of the impact of antropogenic
factors on occurrence of emergencies. One of them
is the study by Y.A. Andreev (Andreev, 2003), which
contains results of study of patterns of ignition of
technogenic and naturally-driven wildfires. Modeling
and assessment of factors, both technogenic and natu-
ral character, are essential for development of meth-
ods for preventing emergencies of pyrogenic charac-
ter (Vacchiano, Foderi, Berretti, Marchi, 2018).

Among the anthropogenic factors, we should
note technogenic and social (Fig. 1). Social risk and
danger of fires was assessed in a study (Borisova,
2017) on the example of Buryatia.

In one study (Andreev, 2003), the author attri-
butes ignition of wildfires to weather conditions, the
population and number of inhabited localities per unit
area. Wethink that such an approach is worthy of

attention, but more effective would be the study of
the number of fires relative to density of the popula-
tion rather than the absolute number of inhabitants.
Furthermore, values and functions of inhabited set-
tlements can significantly vary. The most probable
occurrence is the ignition of fires on the high-risk fa-
cilities or potentially dangerous objects. In particular
their number should be taken into consideration for
assessment of risk of emergency, including of pyro-
genic character.
The objective of this study was geoecological
analysis of risk of ignition of wildfires and other
emergencies of ecological character on the basis
of location of high-risk facilities in the territory of
Kharkiv Oblast.

For achieving the goal, the following tasks were
solved: assessment of risk of ecologically dangerous
events depending on the density of location of high-

\ FACTORS \
— s
\ ANTHROPOGENIC \ NATURAL
\ TECHNOGENIC \ SOCIAL \

Condition of heat and energy
supply

Level of urbanization

Weather and climatic conditions

Condition of technologic objects

Condition of technical means,
processes, materials

Population density

Social responsibility

Presence of high-risk objects and
potentially dangerous objects

Level of organization of fire

safety

Fig. 1 Factors of ignition of wildfires
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risk facilities (HRF) in the region; developing a map-
scheme by the level of danger of ecological threat by
the districts of the Oblast; search for dependence of
the area of wildfires on density of population, number
of high-risk facilities, etc.

Materials and methods. The authors conducted a
geoecological analysis of the impact of anthropo-
genic factors on ignition of wildfires on the example
of Kharkiv region. Distribution of potential risk and
density of population in the studied district allows one
to obtain quantitative assessment of social risk forthe
population. Excessive density of population in certain
districts of the Oblast is one of the factors which in-
crease the material and social risk of natural disasters
and technogenic catastrophes for the territories and the
population of the region (Buts, Asotskyi, Kraynyuk,
Ponomarenko, 2018; Buts, 2018, Krainiuk, Buts,
2018, Buts, Asotskyi, Kraynyuk, Ponomarenko,
2019). We developed a map-scheme of zoning of dif-
ferent-level districts of the region, risk of emergency
reflects the patterns of spatial structure of potential
sources of emergencies and allows one to increase the
readiness of the executive power to counter and pre-
vent sudden emergencies.

Because wildfires are the leader among the emer-
gencies, we performed a geoecological analysis of
risk of potential emergency of ecological character on
the basis of location of high-risk objects in the ter-
ritory of Kharkiv Oblast and compared the obtained
results with possible dangerous events of a pyrogenic
character. In total, according to the state register of
HRF, 381objects are located in the territory of the re-
gion, and 9,382 in Ukraine.

The risk of an ecologically dangerous event oc-
curring depends on the density of locations of HRF in
region. For all the districts of the Oblast, coefficient f
(density of threat objects in the territory) was calcu-
lated, indicating the area for each HRF (Tables 1, 2).

Density of hazardous objects in the territory was
calculated for point objects per unit area (km?). By
the density of hazardous objects in the territory, with
a certain degree of accuracy, one can state the prob-
ability of emergency of technogenic character. The
greater the density, the higher is the likelihood of
emergency.

Results and their analysis. On the basis of the ana-
lyzed parameters, we performed grouping of the dis-
tricts of the Kharkiv region according to the level of
geoecological safety (Fig. 2). According to the calcu-
lations, the most dangerous districts were Kharkivsky
district with a high-risk object every 11.3 km? In
Derhachi and Chuhuiv districts one high-risk object
is located per each 25.7 and 33.7 km? respectively.
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Using the provided data the authors produced a map-
scheme of Kharkiv Oblast (Fig. 2), where this group
of districts was coloured with red.

Pink colour-filled districts have HRF located ev-
ery 70-83 km?2. This category includes Bohodukhiv
and Zmiiv, 1zium, Krasnohrad, Kupianskyi and Per-
vomaiskyi districts. Zolochiv, Balakliia, Lozova,
Nova Vodolaha and Sakhnovshchyna districts are
coloured in light green, having HRF located every
130-200 km?. Other districts have the lowest density
of HRF, i.e. one HRF per over 200 km?. On average,
one high-risk object is located in each 81.2 km? ofthe
region.

For geoecological analysis of ecological danger,
it is also expedient to take into account number of in-
habitants in each district. For this purpose coefficient
d was calculated (Table 1). The highest coefficient
was determined for Iziumsky district with one HRF
per every 935 people. Coefficients were also high for
Kharkivsky, Chuhuiv and Kupianskyi districts with
one HRF per every 1,379-1526 people. These districts
have the largest circle chart on the map-scheme.

One HRF is located per 2,000 to 3,000 people
in Sakhnovshchyna, Pervomaiskyi, Lozova, Derha-
chi and Bohodukhiv districts, indicated with smaller
charts. Even smaller charts mark Velykyi Burluk,
Dvorichna, Zachepylivka, Zmiiv, Zolochiv, Kras-
nohrad, Nova Vodolaha, Sakhnovshchyna districts,
in which one HRF is located per every 3,000-6,000
inhabitants. Other districts are marked by the small-
est chart, because there one HRF is located for each
7,000 inhabitants. In general, across the region, one
high-risk object for 2,811 people is located.

Risk of emergency in one of the considered ob-
jects was estimated as ratio of number of HRF in the
district to the total number of similar objects in the
territory of the entire country (Table 1). The highest
risk was determined for Kharkivsky district — 1.2-10°
2 the lowest in Kolomak district — 1.0-10. In general,
risk of technogenic emergency in Kharkiv region is
high, equaling 4.0-10%2.

The present data allowed us to estimate the
density of location of potential sources of technogenic
emergencies for all districts of the oblast, therefore,
with a certain degree of conditionality indicate the
level of technogenic threat in the territory of the
studied districts of the Kharkiv region.

Let us compare the obtained results with territorial
structure of the Kharkiv Oblast Management of
Forestry and Hunting Grounds) with division into
forestries and area of forest fires (Table 2). We
assessed the average area affected by fire for each
forestry according to the statistics of the fires over
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Ta6a. 1. Number of population and HRF in Kharkiv Oblast (distribution by districts)

District Number of | Number | Area S, Coefficient | Coefficient

inhabitants, | of high | km? which which Risk of outbreak

M risk ob- indicates includes the | of emergency

Thou people | jects, n the are for | number of R=n/9382

each HRF, | population
f=S/n, km? | for each HRF,
d=M/n

Zachepylivka District 16.1 794 264.6 5.366 3.2:10*
Kehychivka District 21.8 782.5 260.8 7.266 3.2:10*
Nova Vodolaha District 34.9 1,182.7 1314 3.877 9.6-10*
Krasnohrad District 45.8 14 985.1 70.3 3.271 1.5-10°
Sakhnovshchyna District 22.5 1,169.9 167.1 3.214 7.5-10*
Vovchansk District 48.7 1,888.6 314.7 8.116 6.4-10*
Balakliia District 84.6 13 1,986.5 152.8 6.507 1.4-10°
Kupianskyi District 26 17 1,280.3 75.3 1.529 1.8-10°%
Borova District 17.8 875.3 291.7 5.933 3.2-10*
Velykyi Burluk District 23.7 1,220.8 244.1 4.740 5.3-10*
Zmiiv District 73 18 1,364.7 75.8 4.055 1.9-10°
Zolochiv District 27.8 968.6 193.7 5.560 5.3-10*
Valky District 32.6 1,010.5 505.2 16.300 2.1-10*
Kolomak District 7.7 329.5 329.5 7.700 1.0-10*
Derhachi District 94.9 35 900.1 25.7 2711 3.7-10°
Kharkivsky District 183 124 1,403.4 11.3 1.475 1.2-10?
Chuhuiv District 46.9 34 1,148.6 33.7 1.379 3.6-103
Pechenihy District 10.5 2 467.5 233.7 5.250 2.0-10*
Shevchenkove District 21.2 4 977.4 244.3 5.300 4.2-10*
Bohodukhiv District 40.4 14 1,160.3 82.8 2.885 1.5-10°
Krasnokutsk District 29.3 5 1,040.8 208.1 5.860 5.3-10*
Izium District 18.7 20 1,553.5 77.6 0.935 2.1-10°
Barvinkove District 24.7 1,364.5 454.8 8.233 3.2.10*
Blyzniuky District 20.7 1,380 460 6.900 3.2-10*
Lozova District 30.7 10 1,403.5 140.3 3.070 1.8-10°
Pervomaiskyi District 48.2 17 1,194.5 70.2 2.835 1.8-10°
Dvorichna District 18.8 4 1,112.4 278.1 4.700 4.3-10*
Total 1071 381 3,09455 |81.2 2.811 4.0-10?

10 years (2008-2017). This value was compared with
the number of inhabitants in the districts of forestry
location (Fig. 3).

Also, we consider it practical to compare the
data on density of the high-risk objects with images
of forest fires, obtained using satellite monitoring
(Krainiuk, Buts, Nekos, 2019).

Earlier, it was already noted that it would be pos-
sibly more expedient to study the number or area of
fires not with respect to] the total population, but
rather from the density of population, as we did. As

shown in the chart 4, stronger correlation is seen be-
tween the area of fires and density of the population
of a given district.

Technogenic load in the region was assessed on
the basis of number of HRF in such way that impact
of the technogenic constituent on ignition of forest
fires was assessed according to this indicator (number
of HRF). The obtained dependence of the area of for-
est fires on the number of HRF in the district is shown
in Fig. 5.

The dependence between the area of forest fires
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Table 2. Number of population and HRF in Kharkiv Oblast (distribution by districts)

[e] — —_
2 t | & |£s|2
ST < v i~ 52 o
59 | s g & |s |3 o sn | £9
88 | g 2| E |5 |8 2E | Sw| £
28 | 5 G . |12 |8 £ 8| 2°¢
L3 S e o (%) = - S & = I 2=
ES | 58| & & = s S | S5 | 82
@ v c @ = 2 Z k= =& 28 s c
Forestry s | £S5 § 2 3 = s |2 B =
2% |s8| = 5 |8 g 2w | 58| 28
TS | gF | 5 5 |5 |& ST | €5 |LLE
85 | € 5 3 s kS ES| 28| 2
8 © 5 2 < = > 2z EZ | IS
53 z = 2 = L o © 9
S o z o @ E o o ©
TS a S S5 | =
< o w
Krasnohradsky (Zachepylivka, Kehychivka, Nova
Vodolaha, Krasnohrad, Sakhnovshchyna districts) 2222 | 141 36 | 49143 | 14.6 | 2871 13651 | 3.92 | 0.095
Vovchansky 1.72 | 487 6 1888.6 | 27.9 | 25.78 | 314.7 8.11 | 0.015
Balakliisky 7.50 | 84.6 13 | 1986.5 | 28.3 | 4258 | 152.8 | 6.50 | 0.034
Kupianskyi (Kupianskyi, Borova, Velykyi Burluk 3770 | 675 o5 | 33764 | 374 | 1999 | 1350 27 0.066
districts) ' ' ' ' ' ’ ' ’
Zmiivsky 2.60 73 18 | 1364.7 | 32.3 | 535 | 75.8 4.05 | 0.047
Zhovtnevy (Zolochiv, Valky, Kolomak, Derhachi,
Kharkivsky districts) 10.65 | 318.2 | 162 | 3643.5 | 48.4 | 87.33| 224 196 | 0.429
Chuhuievo-Babchansky (Chuhuiv, Pechenihy, 784 | 786 40 | 25935 | 226 | 3030 | 648 196 | 0106
Shevchenkove districts) ' ' ' ' ' ' ' '
Hutiansky (Bohodukhiv, Krasnokutsk districts) 3.87 | 69.7 19 | 2201.1 | 31.1 | 3166 | 11538 3.66 | 0.050
Iziumsky (Izium, Barvinkove) 8.44 | 434 23 2918 | 53.0 | 14.87 | 126.8 1.88 | 0.061

1,000-2,000

,000-3,000

3,000-6,000
over 6,000

Indicator which characterizes the number of population

per each HRF
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Indicator which
characterizes the area for
each HRF

. up to 50 sq. km

50-100 sq. km

100-200 sq. km

- over 200 sq. km

Fig. 2. Geoecological analysis of the level of ecological threat by regions of the Oblast
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Fig. 3. Dependence of forest fires on the number of inhabitants
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Fig. 4. Dependence of area of forest fires (ha) on the density of population

and density of HRF in district is shown in the same
way (Fig. 6). Similarly to density of population, we
observe stronger correlation.

We suggest using a complex coefficient which
takes into consideration the density of population,
density of HRF and share of HRF in the district of
forestry compared to the total number of these objects
in the region.

p=dfD, D)

Where u — total coefficient which takes into con-
sideration the technogenic load, d — density of popu-
lation (people/km?), f — density of HRF (objects/km?),
D — share of HRF in the total number of HRFs in the
region.

Assessment of dependence of area of forest fires
on this coefficient is shown in Fig. 7.

According to the presented calculations, quite
good correlation is observed. Correlation coefficient
equals 0.9.

Thus, the area of forest fires can be predicted
using the formula:
A=2.54-u+2.12 ()
or
A=2.54-d-f-D+2.12 (3)

where A—average area of forest fires in a forestry
over a year.

Of course, the record of anthropogeic factors of
forest fires is obligatory. According to Nikischenko
N.G. (Nikischenko, 2007), the cause of 96.9% of for-
est fires is anthropogenic (i.e. social) factor, 2.1% —
technogenic, and only 0.8% — natural. According to
the statistics provided by Sobolev S.A. (Sobolev,
2006), 69% of forest fires are related to negligence
with fires in places of the population’s recreation.

For simultaneous evaluation of both natural and
anthropogenic conditions of ignition of forest fires in
the region, we suggest using methods of point assess-
ment, according to which, using a 5-point scale sys-

45



YuriyV.Buts, OlenaV.Kraynyuk, V.Asotskyi, R. Ponomarenko,A. Kalynovskyi

Journ.Geol. Geograph. Geoecology,29(1),40-48.

area of fires, ha
25,00

20,00

15,00

y =0,3833x - 1,6946
R? =0,4445

10,00

5,00
*

* *

0,00 1 \
0,00 5,00 10,00

15,00 20,00

*
30,00

40,00
number of HRF

25,00 35,00 45,00

Fig. 5. Dependence of the area of forest fires (ha) on the number of HRF

area of fires, ha
30
25 *
*
20
1 y =0,9098x - 2,081
R? = 0,5559
10 *
* ¢ .
5
/ ’
0 . & . : :
0 5 10 15 20 25 30
density of HRF, x-103 objects/km?

Fig. 6. Dependence of the area of forest fires (ha) on the density of HRF

area of fires, ha
40,00

35,00

——

30,00
25,00
20,00

/ y = 2,5476x+2,1277

15,00

R? = 0,9091

10,00

5,00

0,00

10 12 14 16
complex coefficient

Fig. 7. Dependence of area of forest fires (ha) on the complex coefficient

tem, the five main parameters are taken into account.
The five factors characterize:

Density of population;

Forest-cover of the territory;

Density of HRFs;
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Climatic and weather conditions;

Share of HRFs.

As a result of studying the conditions of ignitions
of forest fires in Kharkiv Oblast, we determined that
the most significant are forest cover of the territories
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Table 3. Assessment of the level of threat of ignition of forest fires

Points Main factors
Level of threat X, X X X4 Xe
Extremely high 4 >41 >15 <10 < 100 <25
high 3 26—40 11-15 89 100-150 2,5-2.7
Moderate 2 11-25 5-10 4-7 150-200 2,6-3.0
insignificant 1 <10 <5 >4 >200 >3

Where X, — density of population, people/km ; X — forest area, %; X — share of HRF,%; X — area for each

2 3 4
HRF; km?; X — ratio of amount of precipitations to the average air temperature in June-August.

Table 4. Determining integral indicator of forest fires and anthropogenic ignition of forest fires

Forestry X X5 X3 Xy Xs | Integral parameter
Zhovtnevy 4 3 4 4 3 3.7
Chuhuievo-Babchansky 3 2 4 4 3 3.1
Kupiansky 3 4 2 3 4 3.2
Krasnohradsky 3 2 3 3 4 3.1
Balakliisky 4 3 1 2 3 2.95
Iziumsky 2 4 2 3 4 2.8
Hutiansky 3 3 2 3 3 2.5
Zmiivsky 1 4 2 4 3 2.4
Vovchansky 2 3 1 1 3 1.8

(A =0.3), and density of the population (A = 0.3). To
a less extent, the intensity of the fires depends on the
share of HRF (A = 0.15), area per one HRF (A = 0.15),
and also climatic factors (A = 0.10). For each of the
factors, we developed an assessment scale (Table 3).

As a result of summing up the points for the main
factors, with consideration of the coefficients of their
significance, for each administrative district, we de-
termined an average value, an integral indicator of
natural-anthropogenic condition of ignition of forest
fires (Table 4).

These parameters allowed us to construct a
geoecological typology of the administrative districts
of Kharkiv Oblast distinguishing the areas with
extremely high, high, moderate and low threats of
ignition of forest fires in the lands of the forest fund.

As we determined, the highest such threat exists
in the central part of the Oblast — in Zhovtnevy and
Chuhuievo-Babchansky forestries, for they are located
in the administrative districts with the highestdensity
of the population and a high number of HRF. These

territories are near the center of the region the city of
Kharkiv and are characterized by dominance of pines,
the most flammable trees, in the forest fund. Also, the
highest threat was determined for Kupianskyi and
Krasnohrad districts, in which over the last 10 years
the largest area was damaged by fire (over 10% of
the forest territory). A high threat of forest fires was
determined also in Balakliisky, 1ziumsky forestries. In
those territories, the density of the population which
uses the forest for recreation is also high. In the rest of
the territories of the Oblast the threat of forest fires is
much lower (Table 4).

Comparing of the data on the average num- ber
of the fires in the lands of the forest fund of
Kharkiv Oblast over the last ten years with the re-
sults of the typologisation of the districts, which
we made, shows their certain correlation. Thus,
for the districts with quite a high threat of ignition
of forest fires and integral indicator higher than 3,
the average area of forests damaged by the fires over
the last 10 years is over 7%; with high threat(2.6-3.0

Table 5. Results of geoecological typologisation of lands by the conditions of ignition of forest fires and their factual number in

Kharkiv Oblast (2008-2017)

Types of administrative districts by Integral indicator Area, % Integral parameter | Area of forests damaged by forest
threat of ignition of forest fires of threat fires over the 10 recent years, %
1. Very high threat >3 58.37 3.3 7.7

2. High threat 2.6-30 19.70 29 2.1

3. Moderate threat 2.0-25 14.32 25 1.0

4. Relatively low threat <2 7.58 1.8 0.6
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points), the area of the territories damaged by the fires
- 2.1%; with moderate threat (2.0-2.5 points) — 1%of
the territory damaged, low (below 2 points) — 0.6%
(Table 5).

Conclusions. Geoecological analysis of the risk
of ignition of forest fires and other emergencies of
ecological character on the basis of location of the
high-threat objects in the territory of Kharkiv oblast
and depending on the ecological and anthropogenic
factors can be used in geoecological zoning of similar
territories and predicting emergencies.
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