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Abstract

The decisive factor in reducing the forest fires extent is an early detection of fires, along with prompt extinguishing
of fires. The paper focuses on the importance of early fire detection systems implementation, as the proven efficient
fire preventive measure. To support the decision to deploy them, the authors used the fire statistic data coming as
from Russia, especially Peterburg region, as from Slovakia. As a result of the early fire detection systems launch-
ing, the extent of fires in the monitored regions has sharply decreased. It is evident mostly from the Peterburg fire
statistic data, because the early fire detection systems have been launched already in 2009, while in Slovakia only
in 2017. Nowadays, the average area of a fire does not exceed 1 ha and fires are extinguished in one day. In general,
the cost-effectiveness of implementing these systems increases every year. When compared the data on fire number
and fire burned area in Russia and in Slovakia, we found that the number of fires in Slovakia, as a rule, is less than
in Russia and especially in the Peterburg region. The average fire area in Slovakia is also less than in Russia and
in the Peterburg region. The extent of coniferous forests in the Peterburg Region and Slovakia are respectively
27.7 and 9.4 ha respectively. Thus, the area where mostly coniferous forests burn in Slovakia is three times smaller
than in the Peterburg region. Taking into consideration the fact that the fire detection and control were in Slovakia
and the Peterburg Region at about the same level in the period under review, the fire indicators of coniferous
forests in Slovakia should be three times lower. However, the number of forest fires in Slovakia turned out to be
only half as much as in the Russian region. At the same time, the area of fires was on average 26 times smaller,
and the average area of a fire was 12 times smaller than in the Peterburg region.
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1 Introduction 1 BBenenue

The number of forest fires in Russia remains T'opumocts necoB B Poccum ocraercs
extremely high, despite the measures taken by YpEe3BbIYAMHO  BBICOKOH,  HECMOTps  Ha
the Government. The reasons are well known: npunuMaemble  I[lpaBuTenscTBOM  MeEpBL.

HpI/I‘II/IHLI 06HI€I/13BCCTHLII TpOMaiHBIC
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the extensive areas of coniferous forests in Si-
beria and the Far East, weather anomalies, care-
less handling of fire in the forest and agricul-
tural fires (anthropogenic factor), lightning
strikes. In recent years, the number of fires in
forests in Russia has increased. The total and
average area of a single fire increased especially
sharply, see Tab. 1. It is known that early detec-
tion of fires along with the operational extin-
guishing of forest fires are decisive factors in
reducing the extent of forest fires.

TEPPUTOPUHN XBOWHBIX JIecoB B CHOMpH u Ha
Jampaem BocToke, mNOTrogHBIE aHOMAIIHH,
HEOCTOPOXKHOE OOpallleHHe C OTHEM B JIECYy U
CEJIbCKOXO3SIICTBEHHBIC TTAJTBI (anTporio-
TEeHHBIM  akTop), pa3psapl MoONHHHA. B
MOCJICHUE TOABl TOPUMOCTH JiecoB B Poccuum
Bo3pactaeT. OCOOEHHO pE3KO YBEITUYMIKCH
oOmmast ¥ cpemHsist TUIOIMIAh OHOTO ToXKapa —

Tab6. 1. Hs3BecTHO, H|TO PEIIAOIIAME
(hakTOpaMu  CHWKCHHUS TOPUMOCTU  JIECOB
SIBIISIIOTCSL ~ CBOEBPEMEHHOE  OOHapy)KeHUe

BO3TOpaHU HAPSAY C OTIEPATHBHBIM TYIIIEHHEM
0YaroB JIECHBIX MOKapOB.

Tab. 1 Dynamics of the forest fires occurrence in Russia in recent years [2,5,6]
Ta6. 1 lunamuka ropuMocTH JecoB B Poccuu 3a nocneaaue rojsi [2,5,6]

Indicators/ITokazarenu Year/Ton

2012 2013 2014 2015 2016 2017
Number of fires

19,320 | 9991 | 16865 | 12,337 | 11,025 | 18376
KonunuecTtBo moxapon
Burnt area, mil. ha 23 1.4 37 25 2.4 9.3
HpOI/IZ[eHO OIHEM, MJIH. I'a
Average fire extent, ha 119.0 140.1 219.4 202.6 217.7 506.1
CpeI[HSM Jiomaab HO)Kapa, ra

Note: For 2018, the results have not yet been summarized, but, according to experts, the extent of forest fires will

be a record for the last 10 years.

ITpumeuanue: 3a 2018 roa utoru eme He OABEICHBI, HO, TIO OIIEHKAM CIEIMAIMCTOB, TUIONIA b JIECHBIX MOKAPOB

OyneT pexopHoii 3a mocieauaue 10 ner.

In 2017 and 2018, the sharp increase in the
extent and number of fires in Russia is largely
due to the anomalously hot, long and windy we-
ather in Eastern Siberia and the Far East. Here,
fires are detected by aircraft and spacecraft. But
the rapid growth of fires is due to the lack of
quick delivery of intervention teams and fire ex-
tinguishing equipment to remote, deserted areas
of taiga. Therefore, in the foreseeable future, it
remains to rely only on natural obstacles to the
movement of fires, primarily large rivers, and
on changes in weather conditions (long and he-
avy rains).

In the European part of Russia, the situation
with the detection and elimination of fires is ra-
dically different. Here, almost the entire terri-
tory (with the exception of the extreme north
and northeast of the taiga of European Russia)
it is quite possible to create a system for the ra-
pid detection and elimination of fire sites.
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B 2017 u 2018 ronmax pe3koe yBeIMUCHUE
TJIOMIAN U KOJIMYECTBA MmoxkapoB B Poccun BO
MHOTOM OOBSCHSIETCSI aHOMAalbHO >KapKOi,
NPOJOJDKUTEIBHON U BETPEHOM NOroJod B
Bocrtounoit Cubupu u na ansHem Bocroke.
3neck moxapel OOHApY)XKMBAIOT C TTOMOIIBIO
aBUalMM W KOCMHYECKMX ammaparoB. Ho
CTPEMUTENBHOE paspacranue 04YaroB
BO3TOPAaHUS TIPOUCXOIUT W3-32 OTCYTCTBHUS
OBICTPOM  JTOCTaBKM KOMaHJ, ¥ CpEJICTB
MTO’KapOTYIIEHUSI B OTHalleHHbIE OE3JI0IHBIC
paiionsl Ttairu. Ilostomy B 0003puMOM
OymymieM ocTaeTcs HaAesaThCs JIWIIbL Ha
€CTECTBEHHBIC TPerpajsl Ha IyTH JABMXKCHUS
M0KapoB, MPEXKIEC BCEro KPYIHBIE PEKH, U HA
U3MEHEHUE TIOTOTHBIX YCIIOBHIA
(IpoIOIKUTENHHBIC U OOWITBLHBIC JOXK/IN).

Ha eBponeiickoii yactu Poccun o0cTtaHoBKa
¢ oOHapyXeHHWeM ¥ JUKBHIAIMCH OYaroB
II0’KapOB KapIUHAIILHO Jpyras. 37eCh NOYTH Ha
BCEU TEPPUTOPHU (32 HCKITIOYCHHEM KpaitHero
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2 Review and discussion on fire situation in
Russia

In July-August 2010, anomalous heat oc-
curred throughout the European part of the
country due to the sedentary anticyclone, a rec-
ord for more than 130-year history of meteoro-
logical observations. In many regions of the
Russian Federation, the air temperature ap-
proached the 40 °C mark or exceeded it. Due to
the extreme heat, the ecological situation has
worsened, peat and forest fires have intensified
- a total of 34,812 fires with a total area of about
two million hectares were recorded, including
more than one thousand peat ones. Moreover,
these statistics almost completely reflect the sit-
uation in the European part of Russia. In Siberia
and the Far East, there were few fires this year,
which allowed to transfer considerable fire bri-
gades to the west.

According to the EMERCOM of Russia,
only 17 regions suffered from fires and smog
caused by them, more than 2,500 families were
left homeless, more than 60 people died in the
fire and from poisoning by combustion prod-
ucts. According to the report of the Minister of
Health and Social Development, the abnormal
weather conditions in July and August 2010
(heat, smog due to peat fires) affected the over-
all mortality rate in Russia. In 2010, the number
of deaths increased by 20,000 people compared
with 2009.

In addition to weather anomalies, one of the
causes of the disaster in 2010 was the elimina-
tion of forest guards and fire protection/stop-
ping features in the country because of the in-
troduction of the new Forest Code [3,4].

In the Peterburg region, the first TV cameras
situated on masts for detecting the forest fires
began to be set up in the late 1990s. In the early
2000s, their number gradually increased, the de-
sign was improved, but the entire or almost the
entire territory of the region was covered by
them only by 2009. At the same time, work to
prevent the occurrence of forest fires (propaga-
tion, organizational and control measures) was
strengthened.

The data on the number and extent of fires in
the region are presented by the Regional Dis-
patch Control Office (RDCO) of the Peterburg
Regional State Institution "Forest Management
of the Peterburg Region", see Fig. 1-5.
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CeBepa U CEBEPO-BOCTOKA TalT'M €BPONEUCKOMN
Poccun) BIommHe BO3MOXHO CO3/IaHUE CHCTEMBI

OBICTPOTO  OOHApYXKEHUS W  JIMKBUAAIUN
OYaros.
2 O030p mnpobaemMbl U  00Cy:XKIeHUE

noxxapHou curyauun B Poccun

B wurone-aBrycre 2010 roma Ha Bceit
TEPPUTOPUH EBPOMEHCKOW YacTH CTPaHbl H3-
3aMaJIONIOABHKHOTO AHTUIUKJIOHA
yCTaHOBWJIACH aHOMaJIbHAS JKapa, PeKOpAHas 3a
Oonee yeM 130-netHio10 HCTOPHIO
MeTeoHaOmoaeHnid. Bo MHOTMX pernoHax P®
TeMIeparypa Bo3ayxa mnpuOmmxkanack k 40-
IpaJyCHOH OTMETKE WJIH TIPEBBICHIIA 3TOT
nokaszatenb. [3-3a 3KCTpeMalbHOW  Kaphbl
YXyOIIWIAach  9KOJIOTHYECKass  0OCTaHOBKa,
AKTUBH3HPOBAIHCh TOp(QsHBIE U  JIECHBIC
HoXapbl — BCero ObLI0 3aUKCUpOBaHoO 34 ThIC.
812 ouaroB NPUPOAHBIX TIOXKAPOB OOIIEH
IUIOIIAABIO OKOJIO 2 MIJIH. Ta, B TOM 4HcIie Oojee
1 TBIC. TOpdsHBIX. [Ipryem s3Ta craTUCTHKA
MOYTH TIOJIHOCTBIO OTPaXaeT OOCTaHOBKY B
eBporeiickoit yactun Poccun. B Cubupm u Ha
JlanbHeM BocToke B ATOT Troj MoKapoB OBLIO
MaJo, YTO MI03BOJIUIIO nepedpoCUTh
3HAYUTENIbHBIE CHJIBI JIECHBIX IIOXKAapHBIX Ha
3ama.

I[Io pgamaeiMm MUC Poccuu, Bcero ot
MOKapOB W BBI3BAHHOI'O UMM  CMOTIa
noctpaganu 17 peruoHos, Oomee 2,5 THIC.
cemeit octanuch 0e3 Kposa, Oosiee 60 yeroBeK
NOTHOJIM B OTHE U OT OTPABJICHUS NIPOTYKTaMHU
ropenus. Kak cienoBano u3 1okiiasa MUHUCTPA
3[[PpaBOOXPAHEHUS] W COIMAIBHOTO PAa3BUTHS,
aHOMAaJlbHBIE TIOTOJHBIE YCIOBUS HIONS W
asrycta 2010 roma (kapa, cMmor wus-3a
TOp(MSHBIX MOXKapOB) TOBIHUSIIA Ha OOIIHIA
nmokasarens cMepTHOCTH B Poccun. 3a 2010 rox
KOJIMYECTBO YMEpHIMX BbIpociio Ha 20 TbIC.
YyesnoBek 1o cpaBHeHuto ¢ 2009 romom.

Kpome moronHeix aHoMaluii, OJHOW U3
npuanH  Karactpoder 2010 roma  Obuia
JMKBUIALMS JIECHOW OXPaHBI U JIECOMIOKAPHBIX
dbopMmHpoBaHUiI B CTpaHe B pe3yibTare
BBeAeHUS HOBOTO JlecHOro Komekca [3,4].

B IlerepOyprckoii  oGiacTd  mepBble
TeJIeKaMepbl Ha MayTax Juidl OOHapy>KeHHs
JIECHBIX TI0KapPOB HAYaJM YCTAHABJIMBATH €IIIE B
koHue 1990-x romos. B mauame 2000-x ux
KOJIMYECTBO  TOCTENIEHHO  YBEJIMYHBAJIOCH,
KOHCTPYKITUSI COBEPIIIEHCTBOBAIACH, HO BCS
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Number of forest fires/Koau4ecrso
JIECHBIX n(mcapon

WJTH TIOYTH BCS TEPPUTOPHS 00J1acTH ObLIIa MU
mokpeiTa aumb K 2009 roxy. Bmecte ¢ atuMm
Obula ycuieHa paboTa TO NpodUIaKTHKE
BO3HUKHOBEHHS JIECHBIX MOXapoB
(TpomaraHANCTCKUE, OpraHW3alMOHHBIE U
KOHTPOJIbHBIE MEPOTIPHUATHS).

JlaHHBIE O KOTMYECTBE M TUIOIAAN TI0XKapOB
B 00JacTH MPEACTAaBICHBl PernoHalbHBIM
IIYHKTOM JMCIIETIEPCKOTO YIIpaBJICHUS
(PILY) [etepOyprckoro 00JIaCTHOTO
TOCY/IapCTBEHHOTO ~ Ka3€HHOTO  yUPEKICHUS
"YmpaBnenue JecaMu [lerepOyprexoit
obmactu", cmotpu Pucynku 1-5.

Puc. 1 JlunamMuka KOJTMYECTBA JIECHBIX OXapoB B IleTepOyprckoii obnactu o rogam

The years of increased forest burning in the
region in terms of the number of fires: 1992,
2002, 2006, and, especially, 1999. High fire rate
according to this indicator is associated with ab-
normal weather conditions of fire-hazardous pe-
riods of the specified years and high attendance
of forests by the population in hot summer time.

Immediately, it should be noted that the ca-
tastrophic year 2010 in the area of fire for the
whole of European Russia was quite calm in the
number of fires - a ban was imposed not only on
setting up the fires in the forests, but also on vi-
siting them for a long time.
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l'ogpl MOBBIIIEHHONH TOPUMOCTH JIECOB B
00J1aCTH 1O KOJUYECTBY moxapos: 1992, 2002,
2006, wu, 1999 rox. Bricokas
TOPUMOCTh TI0 3TOMY TOKa3aTelllo CBs3aHa C

0COOEHHO,

AHOMAJIbHBIMH IIOI'OJHBIMHA YCIIOBUAMUA
MOKapOOMNACHBIX MEPHOJIOB YKA3aHHBIX JIET W
BBICOKOM MOCEIIAaEMOCTHIO JIECOB HACEIICHUEM B
KapKoe JIeTHEe BpeMmsl.
Cpazy ke ciemyer

KatacTpo(UUYECKHii B IMOYKAPHOM OTHOIICHHUU

OTMETUTH, YTO
st Bcelt eBponedickoir Poccun 2010 rox, B
obOmacth OB CIIOKOWHBIM  IIO

KOJIMYECTBY TOXKapOB — OBLT BBEICH 3alPET HE

BIIOJIHE

TOJIBKO Ha pa3BCACHUC KOCTPOB B JICCax, HO U
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According to the total extent of fires in the re-
gion, the following years were dangerous, too:
1999, 2002, 2006, and especially 1992, see Fig.
2.
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Fig. 2 Dynamics of the forest fire area extent in the Peterburg region by years
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TEeUCHUE
MIPOJOJKUTEIILHOTO [lo oOmeit
ITOMIATN TI0’KAPOB B OOJIACTH BEBIACISIOTCS TE
ske rogel: 1999, 2002, 2006 roasl, ¥, 0COOEHHO,
1992, cmoTpu PucyHOK 2.

Ha ux IIOCCHICHUEC B

BpPEMEHH.

Puc. 2 Jlunamuka 1uIoiau JecHbIX moxapos B [leTepOyprckoit 00acTu 1o rojgam

The extent of fires in the region sharply dec-
reased after 2009, despite the extremely hot and
dry summer in 2010 and 2018. This is due to the
early detection of fires in forests and their
prompt elimination by mobile teams of fire and
chemical stations situated in forest areas. Even
if the fire could grow to several hectares, its ex-
tinguishing by a well-equipped team was finis-
hed, as a rule, within one day.

The average extent of a fire area is consis-
tent with the total extent of fires, and to a lesser
extent - with their number, see Fig. 3.
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[Tnomanp moxapoB B 00JacTH  Pe3KO
cam3mnack mocine 2009 roma, HecMOTps Ha
KpaiiHe xapkoe U 3acyuuidBoe jieto B 2010 u
2018 romax. 310 0OBSICHIETCS] CBOEBPEMEHHBIM
OoOHapy>XeHHEM BO3TOpaHHi B Jiecax M UX

ONEPAaTUBHOM  JHUKBUAALMEH MOOMJIBHBIMU
rpynamMy HOXapHO-XUMHUYECKUX CTAaHIIUN MPH
jaecHudecTBax. Jlaxke ecnu moxap cMoOT
pa3pacTHCh [0 HECKOJbKUX I€KTapoB, €ro
TYLICHHE YCUIICHHOU KOMaHJI0H1
3aKaH4YMBAJOCh, KaK MpPaBWJIO, B TEUCHHE
OJIHOT'O JIHSI.

Cpennsiss  mIom@aab  OAHOTO  IOXKapa

coryiacyercs ¢ o0mieH MmIomaabio NoXapoB, U B
MEHbBIIIEH CTENeHH — € HMX KOJIUYECTBOM,
cmoTpH PucyHok 3.
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Fig. 3 Average value of a fire area extent in the Peterburg region by years

Puc. 3 CpenHsis mioraas 0JHOro JIeCHOro noxapa B [letepOyprckoli 001acT 1o rogam

Let consider in more detail two periods from
all 30 years: before and after the mass installa-
tion of TV cameras in the region.

In the first period (1989-2008), the fire-fig-
hting was delayed, their areas were increasing
every day. One of the main reasons is the late
detection of fires, when a separate fire could
grow to tens, and sometimes to hundreds of
hectares. In addition, the equipment of fire and
chemical stations (FCS) in the area and staffing
them left much to be desired. Insufficient pre-
ventive work was carried out, including work
with the public. From Fig. 4, it follows that du-
ring abnormal weather conditions fire-hazar-
dous periods, with the number of fires of 2,500-
3,000 in the region, their total extent reached
unpredictable sizes: 12,000-20,000 ha. Such un-
predictability is typical for the regions of Russia
with the lack of means of rapid fire detection
and early delivery of fire groups to the fire sites.
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Paccmotpum Gonee moapoOHO 1Ba meproaa
u3 Bcex 30-Tm JeT: 10 W Tocie MaccoBOM
YCTAHOBKH TeJIeKaMep Ha TePPUTOPHUU 00IaCTH.

B nepBom nieproze (1989-2008 rr.) 6oprda
C TOoXapaMH Bellach C 3allO3JaHHeM, WX
TUTOIIA U BO3PACTANIN € KaKIbIM qHeM. O1Ha U3
[JIABHBIX TIPUYUH — TIO3[HEe OOHapyKEeHHE
BO3TOpaHHiA, KOTJa OT/AEIBHBIN MOXKap yCIeBal
paspacTarbcsi 10 AECATKOB, & HHOTJa 10 COTeH
rekTapoB. Kpome Toro, ocHalieHue moxapHO-
xumudeckux cranmuit (IIXC) B obmactn u
YKOMIUIEKTOBAHHOCTh 17 MEPCOHAIOM
OCTaBISLIM Kenarh Jydniero. HegoctatouHo
MMPOBOAMIIACH TpOQIIIaKTH4eCKass paboTa, B
ToM ymcie paboTa ¢ HaceneHueM. M3 Pucynka
4 cnenyer, 4TO B aHOMAaJIbHBIE MO TOTOJAHBIM
YCIIOBUSIM  TIOKApPOOIACHBIE TIEPUOJIBI, TIPH
KOJIMYECTBE TI0XKAPOB B 00J1aCTH 2,5-3 THIC., UX
cyMMapHas TUTOIA/Ib JocTurana
HeMpeacKa3yeMbIx pasmepoB: 12-20 TrIc. ra.
[lonoGHast Hempencka3zyeMOCTh XapaKTepHa
JUIsl pernoHOB Poccru ¢ OTCYTCTBHEM CPEJICTB
OBICTpOTO ~ OOHApy)XEHHS  TOXapoB U
CBOEGBPEMEHHOH  JIOCTaBKM K  ouaram
BO3TOpaHUH MOXKAPHBIX TPYIII.
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Fig. 4 Relationship between the number and total extent of forest fires in the Peterburg region in the
period 1989-2008
Puc. 4 Cpsi3p KOMTM4ecTBa M OOIIEH IUIOMAAN JIECHBIX TT0XapoB B IleTepOyprckoii o01acTu B Iepro
1989-2008 rr.

The situation is changing dramatically with
the massive introduction of tele-installations,
better equipment of FCS, the increasing atten-
tion of the leadership of the Peterburg region to
the situation with forest fires. Over the past 10
years, almost all fires have been eliminated du-
ring the first day, the average area of a single
fire does not exceed, as a rule, one hectare (see
Fig 3). A direct close relationship between the
number of fires and their total area (correlation
coefficient R = 0.938) indicates the stability of
the RDCO and forest fire services in this de-
cade, see Fig. 5.
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KaptuHa pe3ko MeHsSeTCs € MacCOBBIM

BHEJPEHUEM TeJIeyCTaHOBOK, JTYYIINM
ocHamennem [IXC, ycuneHueM BHUMAaHHUS
pykoBoactBa IletepOyprckoit  oOmactu K

CUTYAaLIMH C JIECHBIMU NokapaMu. B teuenue 10
MOCTIEIHUX JIET NMPAKTHUYECKH BCE BO3TOPAHUs
JUKBUIUPYIOTCS B TEUYEHHE NEPBBIX CYTOK,
CpedHss IUIOMAAb OIHOTO IOXKapa He
MPEBHIIIAET, KaK MMPaBHIIO, OJJHOTO TeKTapa (CM.
Pucynoxk 3). [Ipsimast TecHasi CBS3b KOJUYECTBA
MoXKapoB ¢ WX  o0mel  IUIOMAAbIO
(ko3 punment KOPpEJISIUU R=0,938)
CBUJICTENILCTBYET O CTaOMIBHOCTH PadOThI
PIIAY wu JnecomoxapHbIX CIy)X0 B 3TO
JeCSITUIIETHE, CMOTPH PUCYHOK 5.
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Fig. 5 Relationship between the number and extent of forest fires in the Peterburg Region in the period
1989-2008
Puc. 5 Cpsi3p KoIM4ecTBa U ILIOLIAIU JICCHBIX ToxapoB B [lerepOyprckoii o01actu B iepuo 1989-
2008 rr.

It should be emphasized once again that in
the extremely dry years 2010 and 2018 neither
the number nor the extent of forest fires in the
Peterburg region exceeded the usual level for
the last 10 years.

Another major reason for reducing the extent
of forest fires in the region is saving in forestry,
in the context of the introduction of a new For-
est Code (2007-2008), as well as a system of fire
and chemical stations equipped with modern
fire-fighting equipment and headed by experi-
enced forestry specialists.

The regional dispatch control office (RDCO)
of the Peterburg region operates all-the-year-
round, and for the fire-dangerous period it is
transferred to the round-the-clock operation
mode. In the region, there are currently installed
156 video cameras covering the entire territory
of the region.

The above achievements in the fight against
forest fires in the Peterburg region became pos-
sible by the use of modern technologies and ad-
vanced systems that enable early detection of a
fire in the forest, avoid critical situations, to re-
duce the damage caused by fires and reduce the
cost of their extinguishing.
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Crnenyer eme pa3 MOMYEPKHYTh, HYTO B
kpaine 3acynumBble 2010 u 2018 romgsl HE
KOJIMYECTBO, HU IJIOMIAb JIECHBIX TOXAPOB B
[TerepOyprckoii  00MacTM HE  NPEBBICHIH
OOBIUHBIH 1)1 TocaeaHuX 10 JeT ypoBeHb.

Hpyrasi BakHeWnass NPUYMHA CHIKCHHS
TOPUMOCTH JIECOB 00JIaCTH — cOepexeHHe MpH
JIECHUYECTBAX, B YCJIIOBHSIX BBEJCHUS HOBOTO
Jlecnoro xoxekca (B 2007-2008 rT.), CHCTEMBI
MTO’KapHO-XUMHUIECKHIX CTaHIINH,
00OpYZIOBaHHBIX COBPEMEHHBIMH CPEICTBAMHU

0OprOBI ¢ TmMOXapaMH U BO3TJIABJIIEMBIX
OTIBITHBIMHU CHeLUATUCTAMH JIECHOTO
XO351MCTBA.

PernoHasbHBI  IYHKT  JIHCIIETYEPCKOTO
ynpasnenus (PIIAY) IlerepOyprckoii oGmactu
JelCTBYyeT KPYIJIOTOAUYHO, a Ha

MO’KAPOOIACHBI TIEPUOJT TEPEBOJUTCS Ha
KPYIJIOCYTOUHBIN PeXuM paboThl. B obmactu B
HacTosiiee Bpemsi JeUCTBYIOT 156 Buieokamep,
[IEPEKPHIBAIOIIMX BCIO TEPPUTOPHUIO PETHOHA.

PaccMoTpeHHbIe  BBIIIE  JTOCTHXKCHHS B
Ooppbe  C  JIeCHBIMH  TOXapamMHd B
[TeTepOyprckoii 061acTH CTaH BO3MOXHBIMU B
pe3yJibrate MIPUMEHEHUS COBPEMEHHBIX
TEXHOJIOTHIA W HOBEWIIUX CHUCTEM, KOTOPHIC
MMO3BOJIIIOT ~ CBOEBPEMEHHO  OOHApPY)KHBATh
BO3ropaHusl B Jiecax, n30exKaTh BO3HUKHOBEHHUS
KPUTHYECKHX CHUTYyallMid, COKpaTUTh YIIEpO,
HaHOCHUMEIH MMOKapaMHl U CHHU3HUTH 3aTpaThl Ha
UX JIMKBUAIHIO.
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Until recently, the use of various technical
means was limited due to their high cost and
complexity of operation. Today, the use of
video surveillance for forest monitoring is not
uncommon. From the mid-80s, they began to try
to use video surveillance to solve the problem
of detecting forest fires. The traditional surveil-
lance system using a video camerawas a TV in-
stallation, which included a controlled PTZ
camera (pan, title, zoom - the possibility of pan-
oramic viewing, changing the angle of inclina-
tion and approach of the camera), placed on a
high-rise structure; control panel and television
device located near the mast. The operator
viewed the territory (viewing radius up to 25 km
in clear weather conditions) with the help of
tracking cameras, managed them and analyzed
the incoming video information. Such systems
currently operate, in addition to the Peterburg
region, in several regions of the country.

The costs of such installations were high
enough. In order to acquire and launch an early
fire detection system, huge support was re-
ceived from the government of the Peterburg re-
gion in that time: it was a large-scale and very
expensive project.

However, the economic efficiency of creat-
ing such systems increases every year due to the
following main factors.

The ubiquity of mobile communications, and as
a result, the development of infrastructure
needed for these high-rise structures.

Such high-rise structures, such as the masts
of mobile base stations, are best suited to ac-
commodate video surveillance equipment with
maximum visual coverage (the height of mod-
ern base stations of telecom operators is rarely
below 50 m, and in some cases reaches 80-100
m). The very purpose of such high-rise struc-
tures to accommodate communications equip-
ment involves the deployment of appropriate in-
frastructure: power (the presence of continuous
power), communication (availability of high-
speed communication channels to enable voice
communications and Internet connection (GSM
\ GPRS \ 3G), anti-vandal protection (ensuring
high-rise structures with technical means of
guarding and preventing intrusion.) Besides all
this, high-rise structures used by telecom oper-
ators are constantly located in the tween the
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o HexaBHEro BpeMEHU UCIOJIb30BAHUE
pPa3IMYHBIX ~TEXHUYECKHX CPEICTB  OBLIO
OTPAaHUYCHO M3-32 WX BBICOKOH CTOMMOCTU U
CJI0’)KHOCTH 3KCIUTyaTauuu. Ha ceronHsmHui
JIeHb TPUMEHEHHE BHUACOHAONIONCHUS I
MOHUTOpPHHIA Jieca HE SIBISETCS PEAKOCTBHIO.
Emé c cepemunbl 80-x HaYamud MBITaThCS
HCIIONb30BaTh BHJICOHAOITIO/IEHHUE JUISL
pemeHusl  3aJadd  OOHAPYXKEHHS]  JIECHBIX
M0KapoB. TpaaunronHas cucrema
HaONIIOJIEeHNsI C  TIOMOINBIO  BHIEOKAMEPHI
IpecTaBisiia co00il TeneycTaHOBKY, B COCTaB
KOTOpo#l Bxoawmnu ympasisiemass PTZ-kamepa
(pan, title, zoom — BO3MOXXHOCTH TTAHOPAMHOT'O
OCMOTpa, M3MEHEHHUs yrja HakJIOHA W
npUOIMKEHUST KaMephl), pa3MmelnaecMmas Ha
BBHICOTHOM COOPYKCHHH; IYJIbT yIPABICHUS U
TEJICBU3UOHHOE YCTPOMCTBO, pacloiaraeMble
okono Mautel. Omepatop HOpocMaTpHUBAI
TeppuTOpHi0 (pamuyc o030opa a0 25 KM Ipu
SICHBIX TIOTOJHBIX YCIOBHSX) C IOMOIIBIO

KaMep  CICKEHHs, YOpaBIsl HUMH W
aHAJIM3UPOBAI HOCTYHAIOILYTO
BusieconHpopmanuio. Takue  CHUCTEMBI B
Hacrosimee  Bpems ~— paboTaloT,  Kpome

[TerepOyprckoii obmacTu, eme B HECKOIBKUX
pETHOHAX CTpPaHBI.

CroumocThb MOJOOHBIX YCTaHOBOK
JOCTaTO4YHO Benuka. YToObl mpuodpecTH H
3allyCTUTh B paboTy CcUCTeMy paHHEro
OOHapyXeHHUs M0KAPOB, OTPOMHASI MTOJICPIKKA
B CBOE BpeMs IOJy4eHa OT IIPABUTENILCTBA
[etepOyprekoit o0nacTu: 3TO ObLI
MacIITaOHbBII U OYEHb 3aTPATHBIA MPOECKT.

OpHako 53KOHOMHYECKas 3(PQPEKTHBHOCTH
CO3l1aHMA TOMOOHBIX CHUCTEM BO3PacTaeT C
KaXIIbIM TOJIOM B CBS3H CO CJEAYIOUIMMH
OCHOBHBIMH (haKTOPaMHU.

Toscemecmnoe pacnpocmparnenue MoouIbHOU

ceaA3u, U, KAk  creocmeue,  pazeumue
ungpacmpykmypol HeoOX00UMbIX OISl IMO20
BbLCOMHBIX COOPYIHCEHUIL.

Takue BBICOTHBIC COOPYIKEHHS, KaK MauThl
0a30BBIX CTAHIIUKM MOOMIILHOM CBSI3H, HAHOOJIEe
MIPUCIIOCOOJICHBI JUTSE pa3MenicHus
o0opynoBaHUS BUJICOHAOITIOICHUS c
MaKCHMaJIbHBIM BH3YyaJIbHBIM 0XBAaTOM (BBICOTA
COBPEMEHHBIX 0a30BBIX CTAHIMHA ONEPaTOPOB
CBsi3M penaxo Hmke 50 M, a B HEKOTOPBIX
ciyqasx gocturaer  80-100 wm). Camo
MpeIHa3HAYCHHE TaKUX BBICOTHBIX
COOPYKCHHH JJIs1 pa3MeIeHHsI 000pyI0BaHUS
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back, i.e. it is used for profit therefore con-
stantly maintained in good condition in accord-
ance with all the technical regulations.

The development of the Internet.

Over the past few years, the development of
the Internet in Russia and in other countries of
the world has reached a level whereby high-
speed Internet has become available not only in
large cities, but in almost all locations. This is
facilitated, inter alia, by the program of the in-
ternetization of schools, postal service points
and many other institutions. The Internet is the
lowest-cost and cheapest way to exchange in-
formation over long distances, and it is these
tasks that need to be solved in the case of de-
ploying video surveillance systems over a large
area to ensure continuous monitoring of the for-
est. The cost of high-speed Internet connections
(without traffic restrictions) over the past 5-10
years has decreased by more than 5 times. In ad-
dition to changing the cost, it is necessary to
note a significant improvement in the quality of
Internet communication channels, which allows
us to build systems that are demanding of ser-
vice (quality) on its basis.

The development of video surveillance systems.

In the past few years, there has been a shift
from physical controls to technical means of
monitoring. The main engine of progress in this
direction is the market of security systems and
safety systems, in which there is a massive tran-
sition to video surveillance. Such a transition
makes video surveillance equipment cheaper
and more productive. Only recently, several
technical innovations have appeared on the ci-
vilian video surveillance market that can be
used for forest monitoring tasks (high quality,
remote control, IP connectivity).

Increase of the power and performance of com-
puting.

For effective forest monitoring and detection
of forest fires, it is necessary to develop and im-
plement software systems with broad function-
ality (computer vision, GIS systems, video
streaming, etc.). To perform all these tasks in
real time, computing power is required that has
become available on ordinary PCs only in re-
cent years, namely multiprocessor systems with
a large amount of RAM. In addition, over the

36

CBSI3H Mpemnoaaraet pa3BopayuBaHUE
COOTBETCTBYIOIIEH HHYPACTPYKTYPHI: CHIIOBOU
(Hamuwme HEIPEPBIBHOTO MUTaHUS),
KOMMYHHKAIIMOHHOHN (HAaTMYhe KaHAJIOB CBS3U
BBICOKOH  CKOpPOCTH  Aisi  oOecriedeHus
BO3MOXHOCTH rOJIOCOBOM CBSI3U u
TTOIKJTFOYCHHSI B CeTh WHuTepHeT
(TCM\I'TIPC\3I'), aHTHBaHOAIBHON 3aIlUTHI
(obecrreucHue BBICOTHBIX COOpYKeHUH
TEXHUYECKUMH  CPEJCTBAMH  OXpaHbl H

MpeoTBpalieHnss BTopikeHus). Kpome Bcero
3TOTO, BRICOTHBIE COOPYKEHWS, HCIIOJIb3yeMbIe
OmepaTopaMu CBSI3U, MOCTOSHHO HAXOJSATCS B
XO3AHCTBEHHOM 000pOTE, T.€. WCIONB3YIOTCS
JUTST M3BJCUEHUS MPHOBLIN, CIEIOBaTENBHO,
MOCTOSIHHO TIOJICPKUBAIOTCSI B MCIPAaBHOM
COCTOSSHUM B COOTBETCTBUM CO  BCEMH
TEXHUYECKUMU PETIaMeHTaMH.

Paszsumue cemu Unmepnem.

3a mocieHue HECKOJIBKO JIET pa3BUTHE CETH
HNHureprer B Poccun U B Apyrux cTpaHax Mupa
BBIIUIO HA  YpPOBEHb, MpPU  KOTOPOM
BBICOKOCKOPOCTHOM WHTEpHET cTail JOCTyNneH
HE TOJIBKO B KPYIIHBIX F'OPOAAX, HO U IIOYTH BO
BCEX HAaCEJICHHBIX MyHKTaX. Otomy
CrocoOCTBYyeT, B TOM 4YHCIE, MPOrpaMMa
WHTEPHETU3ALMN IIKOJ, IYHKTOB IIOYTOBOM
CBSI3U M MHOTUX JApYTrux yupexiaeHuid. Certb

WurepHer SIBJISIETCS HanboIee
HU3KO3aTpaTHbBIM u JACIICBbIM CHOCOGOM
oOMena  wuH(popMaiuedi  Ha  OOJIBIIMX
pacCTOSHUAX, a WMEHHO TakKue 3aJadd
HE00X0IMMO periath B ciydae

pa3BOpayuBaHUs CUCTEM BUICOHAOIIOICHUS Ha
OOJBIION  TEPPUTOPUM IS OOEcIeYeHuUs
HEMPEepPBIBHOIO MOHUTOPHHTA Jieca. CTOMMOCTH
BBICOKOCKOPOCTHBIX TOJAKIIIOUCHUI B CETh
Wnrteprer (0e3 orpanmuenus Tpaduka) 3a
nocneaane 5-10 et ymeHbImiIachk 6osee 4em

B 5 pa3. Kpome wusMeHeHHS CTOMMOCTH,
HCO6XO)II/IMO OTMETUTH u CYIIECTBEHHOC
MOBBIIIICHHE  KAa4eCTBA  KAHAIOB  CBS3H

WuTepHer, 4TO TO3BOJISIET CTPOUTH HA €ro
OCHOBE CHCTEMBI, TpeOOBaTeNbHbBIE K CEPBUCY
(xagecTBy).

Paszeumue cucmem euoeonabaiooenus.

B mocnenane HECKONBKO JIeT HaOIo1aeTCs
TepeXo]] OT CPEACTB PUINIECKOTO KOHTPOIIS K
TEXHUYECKUM  CPEeICTBAM  MOHUTOPHHTA.
OCHOBHBIM JBUTATEIIEM TIpoOrpecca B OTOM
HaIpaBJICHUU CTAHOBUTCS PHIHOK OXPaHHBIX
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past few years, several software technologies
have been created, allowing to develop and im-
plement high-level systems with minimal costs
in a short time.

The opportunities offered by the present
level of development of science and technology,
together with advanced software developments,
allow us to create truly effective systems for
solving problems of forest monitoring and early
detection of forest fires.

3 Overview of the problem and discussion of
the fire situation in Slovakia

First, there is introduced information on forest
fire situation in Slovakia for the period of pre-
vious seventeen years (2001-2017).

In Tab. 2, there are introduced the data on forest
fire dynamics in Slovakia for the period 2001-
2009.

In Tab. 3, there are introduced the data on forest
fire dynamics in Slovakia for the period 2010-
2017.

Forest fire dynamics is introduced based on
three indicators: number of forest fire, total
burnt area (ha) and average fire extent (ha).
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CUCTEM U CHCTEM 66301’[3.CHOCTI/I, B KOTOpOM

HAONIOAeTCS ~ MAacCOBBI  Mepexo]  Ha
BujicoHaOmoenue. Takoil mepexon aenaeT
o0opynoBaHue  BUACOHAOMIOJACHHUS  OoJee
JIenieBbIM W 0oJice  MPOU3BOIUTEILHBIM.
Tonpko B TOCHeAHEe BpeMs Ha PbIHKE
TPOKIAHCKUX ~ CHCTEM  BH/ICOHAOIFOICHHUS

TOSIBUJICST LEIBIN PSIT TEXHUYECKUX HOBHHOK,
KOTOPBIE MOTYT OBITh UCTIOJI30BAHBI IS 3312
MOHUTOpPHHTa Jieca (BBICOKOE KayecTBO,
BO3MOKHOCTh JWCTAHIIMOHHOTO YIIPABICHUS,
BO3MOKHOCTb TIOJIKIIF0OUeHus 110 IP).

Veenuuenue MowHoCmu u
npous’@odumeﬂbnocmu BbIUUCTUMETILHOLL
MEXHUKU.

st apdexTrBHOrO BeACHUS MOHUTOPHHTA
Jeca ®W OOHapy)KEHHUS JIECHBIX MOXapoB
HeoOXoauMo  pa3pabaTeiBaTh W BHEIOPATH
MPOrpaMMHBIE  KOMIUIEKCHI C  IIMPOKOH
(YHKIIMOHANBHOCTBIO (KOMIBIOTEPHOE 3pEHHE,
I'IC-cuctembl, TOTOKOBOE BHAEO W 1p.). Ha
BBITIOTHEHWE BCEX OTHX 33Ja4 B pealbHOM
BPEMCHU HCO6XOI[I/IMBI BBIYUCIIUTCIIbHBIC
MOIIHOCTH, KOTOPBIC CTaJld AOCTYIHbBI Ha
00b1unbIX IIK TOJBKO B IOCIAEIHHME TOABI, a
MMEHHO MHOTOIIPOIIECCOPHBIE CHUCTEMBI C
OoNbmMM O0BEMOM ONEPATUBHOW TaMSITH.
Kpome artoro, 3a mocienHvie HECKONBKO JIET
OBLI CO3MaH DSl MPOTPAMMHBIX TEXHOJIOTHH,
TIO3BOJISTFOIIIIX B KOpOTKHE CPOKH
paSpa6aTbIBaTb 1 BHEAPATH CUCTEMEBI BBICOKOT'O
YPOBHS C MUHUMAIIEHBIMH 3aTPaTaMHU.

Bo03MOXHOCTH, KOTOpBIE TIPEIOCTABISET
COBPEMEHHBIA ypOBEHb PA3BUTUS HAyKH W

TEXHUKH  COBMECTHO  C nepesIoBbIMU
MPOrPaMMHBIMU ~ pa3pabOTKaMH, MO3BOJISIFOT
co3/laBaTh  JCUCTBHTENLHO  I(PQEKTUBHBIC
CHUCTEMBI JUIS pEIICHHUS 3a7a4 MOHHUTOPHHIA
jJeca W paHHEr0 OOHAPY)KEHUS  JIECHBIX
MOXAapOoB.

3 O0630p mnpobaeMbl u  00CyXKIeHUE

noxkapHoi curyauuu B CjaoBakuu

Bo-nepBbiX, BBOAWTCS HWHPOpPMALUS O
JIECHBIX IMOXKapoB cuTyauuu B ClOBakMM UIs
reproa mpeapaymux cemaaamnaru jaet (2001-
2017).

B Ta0. 2 npuBoasTCS JaHHBIE O JTUHAMHUKE
JecHbBIX MoxkapoB B CioBakuu 3a nepuos 2001-
2009 rr.



12(2): 27-45, 2018

ADelta

FIRE PROTECTION & SAFETY Scientific Journal

DOI: 10.17423/delta.2018.12.2.48

B Ta0. 3, TaM BBeIeHbI JaHHBIE O JUHAMUKE
JIeCHBIX TIo’kapoB B CiioBakuu 3a nepuox 2010-
2017 rr.

Tab. 2 Dynamics of the forest fires occurrence in Slovakia in recent years (2001-2009) [7-15]
Ta6. 2 JTlunamuka ropumocty JiecoB B CrioBakuu 3a nocieanune rojsl (2001-2009) [7-15]

Indicators/ TToka3zarenu Year/T'ox

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Number of fires 311 | 570 | 872 | 153 | 253 | 229 | 463 | 182 | 347
KonnuecTtBo noxapon
Burnt area (ha) 305 | 595 | 1567 | 157 | 524 | 280 | 679 | 118 | 510
I[poiigeno oruem (ra)
Average fire extent (ha)
Cpez[Hsm TUIOMIAAb 113 136 146 130 183 - - 065 150
noxapa (ra)

Tab. 3 Dynamics of the forest fires occurrence in Slovakia in recent years [16-23]
Ta6. 3 Jlunamuka ropuMocty jiecoB B CioBakuu 3a mociieanune rojpl [16-23]
Indicators/ITokazarenu Year/Tox
2010 2011 2012 2013 2014 2015 2016 2017

Number of fires 127 | 303 | 517 | 233 | 153 | 242 | 136 | 162
KonnuectBo IMOKapoB
Burnt area (ha) 192 403 | 1,683 | 270 | 192 | 353 | 175 | 295
I[poiigeno oruem (ra)
Average fire extent (ha)
Cpenss oAb nosKapa 160 | 153 | 320 | 113 | 1.36 | 146 | 1.30 | 1.83
(ra)

From the data presented in Tab. 2 and 3, it is
clear that the critical years in terms of the fire
number but also the total area of the forest af-
fected by the fire were 2003 and 2012.

In 2003, there occurred totally 852 forest fi-
res in Slovakia burning a total area of 1,567
hectares. These fires represent 85.9 % of the to-
tal number of forest industry fires in the same
year. Compared with the year 2002 the number
of fires increased of 232 fires.

In fighting the forest fires 6,310 persons of
the Fire and Rescue Service were involved du-
ring 1,071 interventions and the total interven-
tion time lasted 4,352 hours. Total direct mate-
rial damage represented 990,252.60 EUR, while
the saved property value was 13,243,261.60
EUR.
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W3 nauHBIX, IpeACTaBICHHBIX B 1a0. 2 u 3,
BUHO, YTO KPUTHUECKUH T'OA C TOUYKH 3PEHHS
KaK KOJIMYeCTBa, TaK U O0IIEH MJIO0IIa H JEeCOB,
MOCTPaIaBIINX OT Mmokapa, obu1 B 2003 1 2012
IT.

B 2003 roxy B CnioBakuu Npon30ILIO BCETO
852 necHbIX Okapa, 00IIas MIoNIa b KOTOPhIX
coctaBuia 1567 TrekrtapoB. OTH MOXaphl
coCTaBIAIOT 85,9% OT 001Iero yncia moxapon
B JIECHOM CcekTope B ToM ke rogy. llo
cpaaenuto ¢ 2002 TOOOM  KOJUYECTBO
[10’KapoB YBENNYMIIOCH Ha 232 moxapa.

B 0oppbe c recHbIMH mOXapamH OBLIO
3amefictBoBano 6 310 wuenoBek CiryxObI
Mo’KapHOW M cracarenbHOM B Teuenwne 1 071
BMEIIATENIbCTBA, a o01ee BpeMsl
BMeEIIATEeNbCTBA MPO0KaIock 4 352 vaca.



ADelta

12(2): 27-45, 2018

FIRE PROTECTION & SAFETY Scientific Journal

DOI: 10.17423/delta.2018.12.2.48

As shown by the data of the Slovak Hydro-
meteorological Institute for the last few years,
the summer of 2012 was historically the third
worst since 1871, when temperature measure-
ments are taking place. In that year totally 517
forest fires occurred with area of 1,683 ha. Up
to 53% of fires occurred in March and April.
Five injuries and one casualty were also repor-
ted during the 2012 fire season.

There was no fatal accident; five people
were injured.

Further, we introduce the comparison of the
forest fire situation in Slovakia and the
Peterburg region (Tab. 4). The territory, forest
cover and the share of conifers of the Peterburg
region are comparable to these indicators in
Slovakia (83.9 and 49.0 thousand sg. km,
respectively, 56.0 and 40.8%, 59 and 47%). In
the comparison, there were considered data on
the last 5 - 10 years of the 20th century [1].

Tab. 4 Number of forest fires (1990-2000) [1]

Ta6. 4 KonuvecTBo JecHbIx mokapos (1990-2000) [1]

OO0muit  mpsAMOW  MaTepuaidbHBIA  yIiepO
coctaBun  990,252,60 eBpo, a CTOMMOCTH
COXpaHEHHOW HeaBrkuMocT - 13 243 261,60
€Bpo.

Kaxk moxazamm  mamHple  CloBamkoro
THIPOMETEOPOJIOTHYECKOTO  MHCTUTYTa 32
nocneanuii mepuox, Jyieto 2012 roma ObLIO
HACTOPHYECKH TPETHHUM CaMBIM TeIIbIM ¢ 1871
roga, KOrjla  TPOUCXOAAT  W3MEpEeHHS
TEMIIEPaTyphl. MPOU30IILIO OJTHOE 517 IeCHBIX
mokapoB ¢ twromanesio 1 683 ra. o 53%
[T0’KapoB MPOU3O0ILIO B MapTe U ampene. [T
TPaBM U OJIVH MOCTPAJAABIIUHN TAKKE COOOIIUIT
BO BpeMs MokapoonacHoro ce3ona 2012. Tam
He OBUI0 HHKAaKOW HECYaCTHBIM Ciyd4aldl co
CMCPTCJILHBIM HCX0J0M; IIATHh YCJIOBCK
MOJIyYUIN PaHEHUS.

CpaBHUM TropuMOCTb JecoB B CioBakuu U

[TerepOyprekoit obmacTu. Tepputopus,
JECUCTOCTh M JO0JIA  XBOWHBIX  IOPOJ
JlenoGmnactu COIIOCTaBUMBI c STUMH

nokazareisiMid B CJOBaku# (COOTBETCTBEHHO
83,9 u 49,0 TeiC. KB. kM; 56,0 u 40,8%; 59 u
47%). PaccMOTpUM JaHHBIE MO TOCICIHEMY
10-neruro 20-ro Beka [1].

Country/Region Year/Tox

Crpana/Pernon 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Peterburg region/

Herepbyprekas 805 | 239 | 2436 | 422 | 959 | 1065 | 1048 | 2013 | 215 | 3181 | 489
00acTh

Slovakia/CnoBakus - 142 305 674 366 254 662 535 | 1056 | 751 824

The greatest number of fires (Tab. 4):
o Peterburg region - 1992, 1997 and 1999;
o Slovakia-1998, 1999, 2000 (coincidence in

1999).

The number of fires in Slovakia, as a rule, is
less than in the Peterburg region. The exception
is 1993, 1998 and 2000.

Year 1999 was ayear with the highest
number of forest fires for the decade in the
Peterburg region, in Slovakia it was in 3rd
place.

The highest number of forest fires occured in
Slovakia in 1998.

39

HawuGosnbiee kommdyectBo mnoxapos (Tao.

4):

o JlemoOmacts — 1992, 1997 u 1999 rT.;

e ChnoBakus — 1998, 1999, 2000 rr.
(coBnmamenwue mo 1999 1.).

KomuuectBo mnoxapoB B CloBakuu, Kak
MpaBWJIO, MeHbIIe, YeM B JleHoOmacTu.
Uckmouenne — 1993, 1998 u 2000 rT.

1999 rox ObLT PEKOPAHBIM 3a ACCATUICTHC
[0 KOJIMYECTBY MokapoB B JleHoOmactu, B
CrnoBakuu oH ObiT Ha 3-M Mecte. Ha mepBom —
1998 rox.
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Tab. 5 Area burnt by forest fire (ha) [1]

Tab. 5 Inommaap, npoiIeHHas JIeCHBIMHU moxapami (ra) [1]

Country/Region Year/Ton

Ctpana/Peruon 1995 1996 1997 1998 1999 2000
Peterburg region/

HeTep6yprCKaﬂ 00/1aCTh 2,422 2,497 3,074 92 13,884 806
Slovakia/CnoBakwust 557 904 305 595 1,567 157

Maximum fire areas (Tab. 5):
o Peterburg region - 1992, 1997 and 1999;
o Slovakia —1996 and 1999 (match in 1999).

The extent of forest fires in Slovakia is in
several years four times less than in the Peter-
burg region. Exception are years 1991 and
1993.

In year 1999, there occurred highest number
of forest fires in the area of fires in the Peterburg
region and in Slovakia.

Average value of a fire area extent (Tab. 6):
o Peterburg region - 1996 and 1999;

o Slovakia — 1996 and 1999 (match)

Tab. 6 Average value of a fire area extent (ha) [1]
Tab. 6 Cpeansis wiomiaap oHOro noxapa (ra) [1]

Makcumanbhble 1omany mnoxapos (Tao.

5):

o JlenoOmacts — 1992,1997 u 1999 rr.;

e CnoBakust —1996 u 1999 rr. (coBnaneHus B
1999 rr.).

IInomane mecHbIX mokapoB B CIIOBakuM B

JecATKA pa3 MeHblne, 4eM B JleHoOmacTw.
Ucknrouenne —1991 u 1993 rr.
1999 rox ObIT peKOPIHBIM 32 AECATUIETHE TI0
miomany nmoxkapos B Jlenobmactu, 1993 rox B
CrnoBakum.

Cpennsist mwiomans moxapa (Tab. 6):

o JlenoOmacts — 1996 1 1999 rr.;
e CnoBakust — 1996 u 1999 rr. (coBnanenue).

Country/Region Year/Ton

Crpana/Peruon 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Peterburg region/

[TetepOyprekast 564 | 148 |19,527| 377 | 1,465 |2,422|2,497|3,074| 92 |13,884| 806
061acTh

Slovakia/Crnoaxus - 233 - 518 96 85 220 35 32 96 105

The average fire area in Slovakia is also less
than in the Peterburg region. Exception is year
1991.

In Year 1992, there was recorded the largest
average fire area in the Peterburg region. In
Slovakia in year 1991.

Based on the territory of Slovakia and the
Peterburg region, the forest cover and the share
of conifers, the area of coniferous forests in the
Peterburg Region and Slovakia are respectively
27.7 and 9.4 hectares. Thus, the area where
mostly coniferous forests burn in Slovakia is
three times less than in the Peterburg region.
When considering the fact that the fire detection
and control in the period under review were in
Slovakia and the Peterburg Region at about the
same level, then the burning indicators of
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Cpenusis 1wiomanp moxapa B CroBakuu
Takke MeHblle, uyem B JleHoOmacru.
Uckmrouenne —1991 ron.

1992 roa ObUT PEKOPAHBIM 33 JIECATHIICTHE
10 CpeHEeH Iomaau mnoxapa B JleHoOmacTu,
1991 rox — B CiioBakuu.

Ucxons w3 tepputopun CloBakHH H
[TeTepOyprckoii 001acTH, JIGCUCTOCTH U JOJH
XBOWHBIX TOPOJI, IJIOIIAJA XBOWHBIX JIECOB B
[lerepOyprckoii  obmactu u  CrioBakum
COOTBETCTBEHHO paBHBI 27,7 m 9,4 ra. Takum
oOpa3oM, TmIom@anp Hanbojee TOPHUMBIX
XBOMHBIX JiecoB B CIIOBaKMHM BTPOE MEHBILIIE,
yeMm B JlenoOmactu. Eciu mpuHSTE YCIOBHO,
4TO oOHapyXeHHE MOXapoB B
paccMmarpuBaeMblii Tiepuoa U 0oprda ¢ HUMHU
obun B CnioBakuu 1 JIeHOOMacTH Ha IPUMEPHO
OJTHOM YpPOBHE, TO TIIOKa3aTeIH TOPUMOCTH
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coniferous forests in Slovakia should be three
times lower.

However, the number of forest fires in
Slovakia turned out to be only half as much as
in the Russian region. At the same time, the area
of fires was on average 26 times smaller, and
the average area of a fire was 12 times smaller
than in the Peterburg region — Tab. 7.

XBOWHBIX J1ecoB B CIIOBAKMHU HOJDKHBEI OBITH
BTPOE MEHBIIINMHU.

OnHaKo KOJMYECTBO JICCHBIX II0XKApOB B
CnoBakuM OKa3alloCh JIUIIb BIBOEC MEHBIIIHNM,
4yeM B POCCHUHCKOM peruoHe. Bmecte ¢ Tem
IJIOIA/Ib TIOKApoB ObLIa B CpeiHEeM B 26 pas
MEHBIIIE, a CPEIHSS TUIOMIAIb OJTHOTO MOXKapa B
12 pa3 MeHbIIIe 10 CpaBHEHHIO ¢ JICHOOIaCTHIO
—Tab. 7.

Tab. 7 Average forest fire indicators values for period 1995-2000 [1]
Ta6. 7 Cpenuue mokasarelid TOpUMOCTH JiecoB 3a 1995-2000 rr. [1]

Country/Region
Crpana/Pernon

Number of forest
fires/KonuuectBo
JIECHBIX TTOXKapOB

Fire area extent
(ha)/Tlnomanp JeCHBIX
noxapos (ra)

Average fire extent
value (ha)/Cpenusis
WIOIIA b mokapa (ra)

Peterburg region/

1,170 4,078 35
ITerepOyprckas 001acTh
Slovakia/CnoBaxust 557 158 0.3
Thus, with a comparable number of fires in Takum  00pa3oMm, TPH  CPaBHHMOM

two territories, the areas of fires differ sharply.
This suggests the same sources of fires in both
Slavic countries (the anthropogenic factor pre-
vails), but in Slovakia both fire detection and
their elimination were significantly better in
these years.

To decrease the number of forest fires, there
are implemented several preventive measures in
the forests of Slovakia. From April to Septem-
ber, there is provided information on the forest
fire index via the internet page of the Slovak
Hydrometeorological institute on daily basis.

When the forest fire index is high, there is
provided the information on fire danger also via
television. In this time, there are also prohibited
any activities in the endangered forest areas.
Every year, there are provided several infor-
mation campaigns.

To detect the forest fire in the first stages of
propagation, there was launched the Automated
stationary detection system (ASDS) in 2019.

This automated stationary detection system
for early forest fire detection is deployed in
three forest sites:

« High Tatras;
o Low Tatras;
e Zahorie.

These sites are among the key areas with sig-
nificant national wealth of the Slovak Republic
in the form of forests and everything that is di-
rectly and indirectly related to forests.

41

KOJIMYECTBE IOXKApOB Ha ABYX TEPPUTOPHUSIX,
IUIOIIA M TIOXKApOB PE3KO pPa3NuyarTcs ITO
FOBOPUT 00  OJMHAKOBBIX  HCTOYHHUKAX
BO3rOpaHMii B 00EMX CJIaBAHCKUX CTpaHax
(mpeobnazaeT aHTPOMOTCHHBIA (aKTop), HO B
CnoBakuM KapAWHAJIBHO Jy4llle B 3TH TOIBI
OBUJIO  OpPraHM30BaHO Kak  OOHapyXeHHe
MOKapoB, TaK U WX JUKBUAALIS.

Jnst  yMeHbIIEHUS KOJMYECTBA JIECHBIX
noxkapoB B Jiecax CJOBaKkuM peaqu30BaHbI
HECKOJIbKO HpPeBEHTHUBHBIX Mep. C ampens 1o
CeHTsOpr Ha  WH(QOPMAIIMOHHOM  caiite
CroBanxoro THIPOMETEOPOTIOTHIECKOTO
WHCTUTyTa NpeAcTaBieHa WHPOpPMaLUs O
WH/IEKCE JIECHBIX TI0XKapOB.

Korna wuHaexkc necHBIX MOXKapoB BBICOK,
uHpopMaLMs O  NOXAPHOH  OMAaCHOCTH
MIPENOCTABISIETCS TAaKXKe 10 TeJeBHIACHHIO. B
3TO BpeMs TaKXkKe 3alpelieHbl BCE BHIBI
JESITEeIbHOCTH B HMCYE3AIOIUX  JIECHBIX
paiioHax.

Kaxapl1il ToJ1 Takke MpoBOAATCA HECKOJIBKO
WHPOPMAIMOHHBIX KaMIIaHUH.

Jis oOHapyKeHHs JIECHOTO TIIOXKapa Ha
MIEePBBIX ATanax pacnpoctpanenus B 2019 roxy
Obu1a 3aryIieHa aBTOMAaTU3MPOBAaHHAS
CTalioHapHas CUCTEMA oOHapyXeHus
(ACHC).

OTa aBTOMATH3WPOBAHHAS CTAllMOHAPHAS
cucreMa  OOHapyXeHusi Uil paHHEro
OOHapyXeHHUs JIECHBIX MOKapOB pa3BepHyTa B
TpEeX JIECHBIX YJacTKax:

o Bricokue Tatpsl;
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ASDS is a technology that has been widely used
in the world for over 10 years and has made a
significant contribution to protecting and saving
forests in countries that use it. Under Slovak
conditions, ASDS allows continuous monitor-
ing of defined areas and shortens the fire detec-
tion time, its exact localization using GPS coor-
dinates and localization on a digital map. As a
result, the ASDS significantly reduces the risk
of large forest fires in the monitored areas and
associated significant damage to the fauna and
flora of the Slovak Republic. Implementation of
ASDS created the conditions for setting up an
effective way of informing the components of
the integrated rescue system, especially the Fire
and Rescue Service, as well as a way of early
warning the population endangered by the fire.

While this system has been launched only in
2017, it is not possible to evaluate its assets pre-
cisely. To do it, we need to have fire data for
several years.

4 Conclusions

The massive introduction of teleinstallations
in the Peterburg Region, the preservation of the
system of fire and chemical stations have en-
sured the early detection of fires in the forests
over the past 10 years and their operational
elimination. Even in years of abnormal weather
conditions, almost all fires are eliminated dur-
ing the first day, the average extent of one fire
does not exceed, as a rule, one hectare.

In the European part of Russia, the creation
of such systems for the rapid detection and elim-
ination of fires in forests is quite possible. The
economic efficiency of creating these systems
increase every year due to the following main
factors:

e The ubiquity of mobile communications,
and, as a result, the development of infra-
structure necessary for these high-rise
buildings;

o Development of the Internet and video sur-
veillance systems;

e Increase the power and performance of
computing equipment.

The opportunities offered by the modern
level of development of science and technology,
together with advanced software developments,
allow us to create truly effective systems for
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o  Huskue Tarpsr;

e 3aropse.

OTH OOBEKTHl SBISIIOTCS OOHHMH U3
KIIOYEBBEIX 00JacTe CO  3HAYUTEIHLHBIM
HallMOHAJIbHBIM 0oraTcTBOM CroBalkon

PecnyOnuku B Buze JIecCOB M BCETO, YTO MPSMO
WJIM KOCBEHHO CBSI3aHO C JIECaMH.

ACJIC - 9TO TeXHOIOTHs, KOTOpas YykKe
6oxee 10 neT MMUPOKO UCIIONB3YETCS B MHPE U
BHECIIa 3HAYMTEIbHBIM BKJIAA B 3alIUTy H
COXpaHEHHE JIECOB B CTpaHaxX, KOTOpHIE ce
HCTIONB3YIOT. B croBamkux ycimoBusix ASDS
MO3BOJISIET  OCYIIGCTBIISATh  HENPEPHIBHBIH
MOHUTOPHUHI OIMPECACICHHBIX 30H U COKpAIlacT
BpeMsi  OOHApyXeHHUs  IOKapa, TOYHYIO
JIOKaJHM3aluI0 C WCIOJIb30BAHUEM KOOpAMUHAT
I'TIC u nokanuzanuio Ha nupoBoil kapre. B
pe3yabTate ASDS 3HaUNTENBHO CHXKAET PUCK
KPYIHBIX JICCHBIX TI0’KapOB B KOHTPOJINPYEMBIX
pailoHaX ¥  CONYTCTBYET 3HAYUTEJIbHBIM
noBpexkAeHUsIM ¢ayHbsl U (aopbl CroBarkoi
PecrryOnmku. Breapenme ACJIC  cozmano
YCIIOBHS JUIs co31anust 3 (HEKTHBHOTO criocoda
UHQOPMUPOBAHUS KOMIIOHEHTOB
WHTETPUPOBAHHOM CHACaTENbHOW CHCTEMBI,
0COOCHHO T0)KapHO-CIIACATENBHON CITY»XKOBI, a
TaKXke Ccrnocod paHHEro MNpeaynpekIcHHs
HaceJIeHHs, KOTOPOMY yrpoXaeT Mmoxap.

Xors 9Ta cuctema OblIa 3aIynieHa TOJIbKO B
2017 romy, HEBO3MOXXHO TOYHO OIICHUTH €€
AKTHUBBI. I[J'IH 9TOI0 HaM HYXHO UMETh NJaHHbIC
0 MOXape B TeUEHHE HECKOJILKUX JIET.

4 3aknouenne

MaccoBoe BHEIpEHUE TEJICYCTaHOBOK B
[etepOyprekoit o0nacTu, cOepexeHne
CHUCTEMBl  TOXAPHO-XUMHYECKHX  CTaHIMH
obecrieunn B TeueHue 10 mocrnemHMX JeT
CBOEBpPEMEHHOE  OOHapyKeHHe B  Jecax
BO3TOpaHH U WX ONEPATHBHYIO JIMKBHUJIAIHIO.
Jaxxe B aHOMaJIbHBIE TIO TIOTOJHBIM YCJIOBHSIM
TOJIBI NpakTHYeCKH  BCe BO3TOpaHUS
JVKBUIUPYIOTCS B TEYEHHE TEPBBIX CYTOK,
CpedHss IUIOMAAb OIHOTO TOXKapa He
MIPEBBIIIAET, KaK MPaBHIIO, OHOTO T'eKTapa.

Ha eBponeiickoii uyactu Poccuu BmoJiHe
BO3MOXHO CO3JIaHHE TOJOOHBIX cucTeM
OBICTPOro OOHAPYKEHHS U JTUKBHIALMN 04aroB
BO3rOpaHWid B  Jiecax. OKOHOMHYECKas
3G ()EeKTUBHOCTh  CO3JIAHUS  ITHX  CHUCTEM
BO3pacTaeT C KaXAbIM TOAOM B CBS3U CO
CJICAYIOIIMMHU OCHOBHBIMH (haKTOpaMHu:
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solving problems of forest monitoring and early
detection of forest fires.

According to the information introduced in
the previous chapters it could be concluded that
number of forest fire depends strongly on
weather, i.e. meteorological extremes, that oc-
curred during the spring and summer season.
But the extent of the area affected by a fire
depends on two basic factors: early detection of
fire and rapid arrival and efficiency of the fire
extinguishing activity, which strongly depends
on the consition and number of available sour-
ces and resources. In Peterburg region and also
in Slovakia, there had been launched the early
fire detection stationnary systems to enhance
the situation in forest fire detection and to shor-
ten the time of arrival of fire-fighting personnel
and resources. Present experience with such
systems as in Russia as in Slovakia confirms the
correctness of the decision to deploy them. Ho-
wever, we were not able to control the number
of forest fires, but the early detection helped us
to localise them on time, to inform the relevant
bodies to deploy necessary sources and resour-
ces to fight them promptly. The result is decre-
ased total forest area affected by forest fire and
amount of damage at all.
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e  TIOBCEMECTHOE pacmpocTpaHeHne
MOOWJIBHOW CBSI3M, U, KaK CIEICTBHE,
pa3Butre HHOPACTPYKTYPHI HEOOXOTUMBIX
JUTSL 3TOTO BBICOTHBIX COOPYKCHHIA,

e pa3BuTHE CceTH MHTepHET U CHCTEM
BUIEOHAOIIOICHU,

e  YBCIUYCHUC MOILHOCTH u
MIPOU3BOAUTEILHOCTH  BBIYHCIUTCIILHOM
TEXHHKH.

e WM JpPYyroil Cpok, koraa B CloBaku# ObLTH

TaK)K€ YCTAaHOBJICHBI BUACOKaMEPbI B
Jecax.
BO3MO)KHOCTI/I, KOTOpBIC TMPEAOCTABIIACT

COBPEMCHHBIH ypPOBEHb Pa3BUTHS HAyKH H
TEXHHKA  COBMECTHO  C  TI€PEIOBBIMH
OpOTPaMMHBIMH  pa3pabOTKaMH, MO3BOJISIIOT
co3llaBaTh  JACUCTBHTENFHO  I(PQEKTUBHBIC
CHCTEMBI JUI PEUICHUs 3aJad MOHHTOPHHIA
Jeca M paHHETO OOHApYXCHUS JIECHBIX
MOXAapOB.

CornacHo HHPOPMAIUH, PEACTaBICHHOH B
NpeABIIYIINX TJIaBaX, MOXHO CJEJaTh BBIBOJ,
YTO KOJIMYECTBO JICCHBIX TI0KAPOB CHIIBHO
3aBUCUT oT TIOTOIBI, TO ecTb
METEOPOJIOTHYECKUX IKCTPEMYyMOB, KOTOpBIE
NPOU30LLIM B BECEHHUN U JeTHUM ce30H. Ho
CTETIeHb BO3ACHCTBHS MOXKAapa 3aBUCHT OT JIBYX
OCHOBHBIX (DaKTOpOB: paHHEro OOHAPYKEHHUS
mokapa W OBICTPOTO  TPHUOBITHS |
3¢ (HEKTUBHOCTH JEATEIBHOCTH IO TYIICHHUIO
noxapa, KOTOpas CHJIBHO 3aBUCHT  OT
KOJIMYeCTBA W KOJWYECTBA  MMEIOIIMXCS
UCTOYHUKOB M pecypcoB. B IlerepOyprckoit
obmacty, a tarke B ClioBakuM OBUTH HAYaThI
paHHHE CHCTeMBl OOHapyXeHHs HOXKapa,
HalpaBjeHHbIE HA YIy4IICHWE CHUTYallMHd C
oOHapyXeHUEM JICCHBIX MO’KapoB u
COKpaIlleHHe BPEMEHH MPUOBITUS TIEPCOHANA U
pecypcoB Juis TymIeHHs MOXapoB. ONbIT
paboThl ¢ TakuMH chcTeMaMu, kak B Poccun,
Kak U B CnoBakuu, MOJTBEPKIAET
MPaBHJIBHOCTh PELICHHS O MX Pa3BePTHIBAHUHU.
OmHako MBI HE CMOTIM KOHTPOJIUPOBATH
KOJIMYECTBO JIECHBIX IOXKApOB, HO paHHEe
oOHapyXeHHe MMOMOTJIO HaM CBOEBPEMEHHO UX
JIOKaJIN30BaTh, uH(popMHPOBATH
COOTBETCTBYIOIIME OPraHbl 0 HEOOXOJUMOCTH
pa3BepThIBaHUS HEOOXOJUMBIX HCTOYHHUKOB H
pecypcoB ansi ux OblcTporo pearupoBanus. B
pe3yJibTaTe yMEHbIIaeTcsl oOmasi IUIomaab
JIECOB, 3aTPOHYTHIX JIECHBIM TOXAapoOM W
KOJIMYECTBOM yiepOa BoooOIIIe.
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