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HYTH COBEPIUEHCTBOBAHIW HH<DOPMAIJHOHHOH
CHCTEMbI MOHHTOPHHrA HO5KAPOOHACHOH

CHTYAIJHH B TBEPCKOH OBJIACTH

Kntoveebie cnoea: BH^eoMOHHTOpHHr;
cHcreMa; o6pa6orKa /jaHHbix.

PaccMorpeHw OCHOBHWC 33A34H
COBepUieHCTBOBSHHfl HH(j)OpMaUHOHHbIX CHCTCM

paHHero o6Hapy>KeHHJi onaroB noiicapOB JiecHbix
M3CCHBOB.

Ha o(J)HUHanbHOM caHre npaBHTCJibctBa Tsep-
CKOH oftjiacTH B pasflejie «Jleca BepxHCBOJDKbfl»
[1] onyGjiHKOBana crarbfl «HHHOB3UHOHHbie rex-
HOJiorHH MOHHTOpHHra no>KapHOH CHTyaijHH», rue
roBopHTcsi, HTO coa^aHHaa B TsepCKOH o6jracrH
CXCM3 BHflCOMOHHTOpHHra nO3BOJI»eT C HOMOIUbK)

BHAeoKaMep, Koropwe Moryr 6birb ycTanoBJieHbi
Ha jiioGbix Bbiuucax (B T.M. coTOBbix onepaxopOB),
H nporpaMMHoro oGecneneHHa «JlecHOH ^o3Op» na
paHHCH cTaflHH o6Hapy5KHTb onarH BosropaHHH.

FIporpaMMHoe o6ecneneHHe «JIecHOH ao-
3Op» - 3TO cHtrreMa MOHHTopHHra neca, paspa-
6oraHHafl KOMnaHHeft OOO «,HHCHKoH» (OOO
«,ZICK»), npeflHasHaneHHafl ^na paHHero o6napy-
>KeHHa JiecHbix no^capOB H onpe^ejieHmi MX Koop-
4HH3T. «JIeCHOH ,ZlO3Op» OCHOB3H H3 COBpCMeHHblX

, reorpa(J)HHecKHx
CHcreiviax (FHC), HHTepHer-npHjroKeHHH H «KOM-
nbiOTepHoro 3peHHJi» [2].

HaH6ojTbinHH HHrepec c TOHKH 3peHHfl nyreii
COBepineHCTBOBaHHH HHC[>OpMaUHOHHOH CHCTCMbl

MOHHTopHHra no^capoonacHOH cnryauHH B Tsep-
CKOH o6;iacTH, Ha BSFJI^A asropa, npe,ncTaBJijnoT
BO3MO5KHOCTH reorpa^HHCCKHX HH^OpMaUHOH-

HbJX CHCTCM H CHCTCM 3HaJlH3a ^aHHblX H HpOFHO-

3HpOBaHHH.

HH<J)opMauHOHHbie cncreMbi
o6pa6oxKH Kaprorpa^HHec-

KOH HH^opMauHH, KOTopaa o6o3HaHaercji na icapre
H 4>HKCHpyerca B xpaHHJiHme 6a3bi aaHHbix [3].

FeOHH({)OpMaUHOHHbie CHCTCMbl COBMClUaiOT
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npeHMymecTBa o6pa6oTKH ^aHHbix, KoropbiMH 06-
jra/iaKyr 6a3bi ^aHHbix, H HaniaAHocTb KapT, CXCM
H rpacJjHKOB. B HHX Taicace coBMeiueHbi 3<J>(j)eKTHB-
Hb(e cpe/jcTBa anajTH3a H npe^cTaBJieHHa ^annbix.
CncxeMa FHC HMeer BCxpoeHHbiH H3biK o6pa6or-
KH ^aHHbix (B T.H. jisbiK Stt'uctitred Query Language
(SQL) - «CTpyKiypHpOBaHHbiH H3biK 3anpocoB»)
H no3BOJi^er nocrpoHTb CBOK) HH^opMauHOHHyw
CHCTeMy, opHCHTHpoBaHHyK) Ha peuieHHe KOH-
KpCTHWX HpHKJia/JHblX 33^3H, CHa6>KeHHyK) M6HK),

pa3pa6oraHHbiMH cneuHa^bHO a^a aroro npHJio^ce-
HHH. Han6ojiee HSBCCTHOH HBjiaercH reoHH<J>opMa-
UHOHHaa CHCTCMa Maplnfo.

KaK craHOBHTCfl noHaTHbiM H3 onncaHHa CH-
CTCMbl MOHHTOpHHra J1CC3 «JIeCHOH AO3Op», 17138-

Hoe npe4Ha3H3HeHHe STOH cHcrcMbi - psHHee 06-
napy^ceHHe JiecHbrx no>KapoB H onpeaejieHHe HX
KoopAHHaT. 3ra niaBHax sa/jaqa onenb sa^KHa, HO
He Menee B33KHOH HBJiHeTCfl 3aAaHa npeaynpe»cAe-
HHH neCHblX HO>K3pOB, 3 AJlfl 3TOFO HeoGxO^HMO

BbWBHTb 4>aKTOpbI, BJlHaiOmHe H3 HOJKapHyiO 3K-

THBHOCTb. ffylSl TOCO HTo6bI BbUBHTb 3TH 4>aKTOpbI,

H6O6XOAHMO H3KarUIHBaTb CraTHCTHHeCKyK) HH-

4>opMau,HK) o KaacaoM cnynae noxcapa (KOOp^HHa-
Tbl, OXBaMCHHaa nJIOma^b, H3 TCppHTOpHH K3KOrO

a T3K»ce o npHHHHax, nopOAHBuinx no^cap (B pe-
MOJTHHCH, Top4>aHOH no>Kap,

oGpameHHC c OFHCM rypncTSMH, no
npHHHHe TpasaHoro nsuia). Jlynuie Bcero 3TH cxa-
THCTHHCCKHe A3HHbie B6CTH B 6333X AaHHblX TCO-

HH^OpMaUHOHHOH CHCTCMbl MOHHTOpHHF3 JlCCa, 3

33T6M npHMeHJTTb HSKOHJICKHbie AaHHblC B CHCT6-

M3X aH3JIH33 AaHHblX H npOFHO3HpOB3HHa.

H3 A3HHbIH MOMCHT B FHC npOrp3MMHOFO

KOMIUieKCa «JIeCHOH A03Op» BXOAHT (no flaHHblM

npe3eHT3UHH 3Toro nporpaMMHoro KOMiureKca)
CTaTHCTHHeCKHC CBeACHHH O nOHCapHOH OnaCHOCTH,

CB«3aHHOH C FpO3OBOH 3KTHBHOCTbK), Î C H3 K3pTy

HaHOCflTCH KOHTypbl HJIOmaACH, me npOHCXOAHJIH

no>K3pbi psnee. nepeceneHHe KomypoB
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HAYKA H EH3HEC: RVTH PA3BHTHH
: HmJwpManiioHHbie ITXHO.HH mi

PHC. 1. KOMnOHCHTbl HH^OpMaUHOHHOft CHCTCMtl MOHHTOpHHTa HCCa

PHC. 2. HaneceHHe Komypa B FHC H sanHCb HOMepa KOHTypa B ra6jinuy 6a3ti

rue npoHcxo^HJio 6o;ibmee HHCJIO noacapoB FOBO-
pHT O TOM, 4TO 3TH yH3CTKH MCCTHOCTH
no5KapoonacHbi. KoHiypw aesicTByiomHX
raiGKe OTo6pa3KaioTCii na Kapre reoHH(J)opMauHOH-
HOH CHCTCMbl «JIeCHOH ^O3Op».

Ho no jjaHHbiM HccjieAOBaHHJi «Pa3pa6orKa
HMHTaUHOHHOH MO4CJIH BCpOJITHOCTH BO3HHKHO-

necHbix noacapOB c yneroM rposoBOH aKTHB-

HOCTH H EHTpOnoreHHOH Harpy3KH» TOJlbKO 5 %

nO5K3pOB npOHCXO4«T no npHHHHC IpOSOBOH aKTHB-

HOCTH. Ocra^bHbie 95 % nponcxoAirr no
aHTponoreHHoro cjjaKropa. Heo6xo/iHMO
Barb B 6aay ^annbix HH^opMauHK) o npHHHHax
no>KapoB He TOJlbKO B CBo6oflHOH {^opMe (B nojiax
THna Memo), HO H HCTKO KJiaccH^HUHpyji npHHHHbi
no)KapoB (B or^ejibHOH TaGjinue) - conocraBJum.
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/rcwKapy ero KareropHio npHMHHbi BOB-
HMKHOBCHHS. KpoMe Toro, B Gase AaHHbix Heo6xo-
AHMO nponncaTb Ann ica>KAOH necnoH xeppnTopHH,
o6o3Hanasi ee rpaiuiubi, pyKOBOAHTeneH aAMHHH-
cjpaTHBHbix ACJieHHH, npHKperuieHHoe JICCHH-
HCCTBO H T.A-, HH34C FOBOpfl, CO3A3Tb TeMaTHHCC-

Kyio Kapry aAMHHHCTparHBHbix AejienwH JICCHOH
TeppnropHH.

/Inn nojib3OBarejieH nepconajisHbix KOMnbio-
TCpOB, HC 3HaKOMbIX C OCO6eHHOCTflMH rCOHH-

4>OpMaUHOHHbIX CHCTCM, BO3HHKa6T BOnpOCI K3K

B xaG^Huax 6a3 AaHHbix MO>KHO coxpannxb rpa-
HHUBI TCppHTOpHH? B TCMaTHHeCKHX KapT3X, BH6-

ApCHHblX B CHCTCMy, MOMCHO HaHOCHTb KOHTypbl

H npHAasaxb HM HOMepa. 3areM B xaGjiHue 6aabi
AaHHbix sanHCbiBaerca HOMep Konrypa o6i>eKTa
(pnc. 2).

B 6aay AaHHbix Heo6xoAHMo sanocHTb raic^ce

Ka>KAoro AHfl no^capoonacHoro nepHOAa HH-
O rpO3OBOH 3KTHBHOCTH H HaHBblCUiyK)

TCMneparypy sosAyxa B STOT Aenb — BHOCJICACTBHH
MO>KHO BblHBHTb, HaCKOJlbKO TpO3OBaa 3KTHBHOCTb

yBeJIHHHBaeT BCpOHTHOCTb npHMHHbi BO3HHKHOBe-

HH5i no^capa. CxeMa AaHHbix npeAMCTHOH oGiiac-
TH - «npHHHH3 BO3HHKHOBeHHfl nO>Kapa» MOK6T

6biTb npHMepHo xaKofi (pnc. 3).
FeoHH(J)OpMauHOHHbie CHcreMbi B

max 6a3bi AaHHbix (raGjinuax) Moryr
KOOpAHHaTbl TOHeHHblX oGtCKTOB, B HHX HMeCTCfl

BO3MO>KHOCTb HaHOCHTb Ha Kapxy KOHTypbi H nyMe-
poBaTb HX, a sareivi 3aHocHTb B 6asy AaHHbix HOMep
Konrypa H Aajiee c noMombK) sanpocoB SQL onpe-
ACJiflTb napaMerpw Konrypa, njiomaAb, nepHMerp
(Ta6n. 1). TaKHM o6pa30M, Hanocsi na Kapry
pbi jiecHbix no)KapOB, MOJKHO BbiHHCJum>
jiecHbix no^capos, a Taiotce Ao6aBJi^iTb B 6asy

PHC. 3. npHMepHaa cxeivia AaHHbix 6a3bi AaHHtix «npHHHHbi noacapOB))

1. OyHKimH SQL-3anpoca

,N° n/n

1

2

3

OyHKiWfl

Area

Perimeter

ObjectLen

BbipaxceHHe
Area (obj, «sq m»)

Perimeter (obj, «m»)

ObjectLen (obj, «m»)

HasnaieHHe

BbiHHcneHHe n^omautH
BwHHCJieHHe nepwMerpa
Onpe^ejieHHe ^/IHHLI o&beicra

2. HCXOAHBIC MHoroiviepHoro aHanH3a

flpoucHT aHTponoreHHoro t^aKropa^V
ynacTHa B noxapax

0,9837

1,0000

0,9537

0,9250
0,9121

Cpe^Hero^OBoe HHCJTO JIHCH c rpo3OH Y

19

2 1

23

32

22

JlecHaa ruioma^fc, npoiiaeHHaa nojKapa-
MH (ra) Z

446

566

394

2333
540
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HAYKA H BI13HEC: HYTM PASBHTHfl

3. FlapaMeipbi «PerpeccHOHHaa cT3THCTHKa»

PerpeccHOHHafl cramcra ica
MHOaceCTBCHHWH R

R-KBaxpax

HopMHpoeaHHbiH /?-KB34par

CraH^aprHaa ouinoK-y

Ha6jiK>4eHH«

0,9574

0,9166

0,8333

338,3395

5

4. ^HcnepCHOHHtifi

PerpeccHX

OcraroK

Htoro

£
2

2

4

55

2518081,48

228947,32

2747028,80

MS

1259040,74

114473,66

F

11,00

SHaiHMOCTb F

0,008

Ta&iima 5. Ko'j(J>t|)HuneHTbi J IHIICHHOH MHorOMepHofi

y-nepeceHCHHe

ITpoueHT aHTponoreHHoro ^aicropa X

CpeaneroaoBoe HHCHO JIHCH c rposofl Y

Ko3(J»4i HUHCHTBI

-6337,6896

3349,8816

170,7122

Apyryio HHopMauHK) o no>Kape, He TOJibKo
Kaprorpa4>HHecKyK) o MecTonojioJKCHHH nojKapa H
ruioma/(H no^capa, a, nanpHMep, CBGRGHWI o noro-
.ae B TOT flCHb, pe3yjibTarbi paccjie^oBaHHa cnynaa
no^capa.

B Ta6;i. 1 npHBe,aeHbi npHMepbi Hcno;ib3O-
BaHHH HCKoropbix (JjyHKUHH ^Z-sanpocoB FHC
Maplnfo.

MO>KHO c^ejiarb Bbi6opKH no npHHHHaM BO3-
HHKHOBeHHa no^capOB, a TaioKe no nacTore B03-
HHKHOBeHHH nO>KapOB B TOM HJIH HHOM paHOHC (c

noMombio ssbiKa SQL) H, yBimes, nanpHMep, HTO
no npHHHHaM aHTponoreHHoro xapaicrepa B W-OM
paftone npOHCXOAflT nacTbie cjiynaH BOsropaHHH
MO5KHO npe/jnpHHflTb Mepbi no npe^ynpe^cneHHio
no^capOB (saicpbiTb Jiec AJIH nocemeHHH TypncTOB,
ycranoBHTb mrpac}) sa TpaBMHOH nan HJIH 3a pas-
BCAeHHe KDCTpa) H TCM caMbiM npe^ynpCAHTb MHO-
rae cjiynan BOSHHRHOBCHH^ no»capoB.

BTOpofi nyrb coBepuieHCTBOBaHHJi HH(^opMa-
UHOHHOH CHCTCMbl MOHHTOpHHFa HO»CapOOnaCHOH

CHryauHH B TsepCKOH o6jiacTH COCTOHT B
3OB3HHH HHCTpyMCHTOB aHaJIH3a ^aHHbDC H

no)KapoonacHbix cmyauHH, HC-
H3 HaxoflfliuHXCH B co6paHHOH 6ase

HanpHMCp, HCXOflH H3 CTaTHCTHHeCKHX 43H-

HHX, nojryHCHHbix B pesyjibrare Bbi6opoK H3 6a3bi
HMCCM cjie^yioinyio crarHCTHHecKyio HH-

perpeccHOHHbiH aHajiH3 (xa6n. 3) B
nporpaMMe MS Excel.

Mno>KecTBeHHbTH R - KOB^HUHCHT Koppejia-
UHH R 6J1H3OK K 1, csfl3b cHJibHaa, npjiMaa, T.K. R -

HopMHpOBaHHblH

Hoe 3HaneHHe K
CHHTbiBaerca no 4)OpMyjre:

- HOpMHpOBEH-

pac-

97

.
n-m-l

me n - HHCJTO na6jiK)fleHHH, m - KOJinnecTBO 4>aK-
TOpHblX npH3HaKOB (/« = 1).

HopMHpOBaHHblH -̂KBa^paT HC CHJTbHO OTJIH-

Harcfl or /J-KBaflpar.
Ha6jTK)AeHH» - 3TO HHCJTO HCXO^HblX Ha6jIK)^e-

HHH (n).
B Ta6ji. 4 npHBeaeM pesyjibxarbi ancnepcHOH-

HOFO anajiHsa.
F — pacnerHoe 3HaneHHe KpHrepwi d>Hinepa.

no i^opMyjie:
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Taojiima 6. Pa^urpaHHue / (3KcnepHMCHT 1)

K«

[
2

3

4

5

Cpe/jHHe

X(nonx)

0,9290

0,9366

0,9509

0,9655

0,9997

0,9531

Y (AHCH)

20

20

27

30

20

24.9000

x-(ra)

188,68

214,20

1457,04

2017,88

425,35

1105,68

J&

6

7

8

9

10

A'OIOJM)

0,9188

0.9446

0,9901

0,9736

0,9217

Y (4HCft)

29

26

23

30

24

Z(ra)

1690,76

1265,17

905,46

2045,23

847.03

Taojiti iia 7. PastirpaHHue 3HaneHHji / (3KcnepHMCHT 2)

Nz

I

2

3

4

5

Cpe^HHe

XfaOWl)

0,9573

0,9948

0,9935

0,9755

0,9136

0,9590

K(flHeii)

23

19

19

23

24

22.1000

Z(ra)

795,52

238,36

233,82

856,66

819,70

647,53

Nb

6

7

8

9

10

^(^OJIfl)

0,9538

0,9598

0,9283

0,9173

0,9960

KtaHeH)

20
22

24

24

23

Z(ra)

271,59

633,15

869,06

832,27

925.20

TaiVuma 8. 3KcnepHMCHTa 3

.NS
i
2

3

4

5

Cpe/iHHe

AXaOJIJl)

0,7038

0,7486

0,7918

0,7075

0,7329

0,7478

Y CaHefi)

2 !

24

21

28

28

25,6000

Z(ra)

117,1406

267,2178

241,1006

812,3472

897,2821

598,9180

KH

6

7

8

9

10

X Caojw)

0,7404

0,7680

0.7596

0,7973

0,7280

Y (3HCH)

19

27

27

26

30

Z(ra)

0,0000

844,1173

815,9899

771,5269

1222,4580

Tao.i»na 9. 3KcnepHMeHia 4

KO

1
2

3

4

5

Cpe^HHe

X (AOJM)

0,6021

0,6231

0,6503

0,6495

0,6349

0,6401

Y (JIHCH)

29

25

30

21

26

25,9000

Z(ra)

629,9652

17,4155

961,9462

0,0000

227,7194

390,8617

J&

6

7

8

9

10

(̂̂ OJIfl)

0.6229

0,6094

0,6962

0,6611

0,6511

Y CUHCH)

28

19

24

31

26

Z(ra)

528,9926

0,0000

91,6805

1168,9514

281,9462

F = MS(perpeccHfl) / A/S(ocraTKH) =
= 1259040,74/114473,66= 11,00

Ko3([>4>HUHeHT F 3H3HHM, CCJTH

BCHb 3H3HHMOCTH 6oJlbU16 HCM 0,05.

OHCHb BblCOKOM ypOBHB 3HaHHMOCTH 0,05 nOCTpOCH OHHOH 3aBHCHMOCTH;

3Ha4HMa.
— 3TO

TOB ypaBHCHHfl perpeccnH, Koropbie npe/iCTaaireHbi
B i. 5)

4>opMyjiy perpeccH-
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HAYKA H BH3HEC: PA3BHTIM
: IIn<|)opMauHOHHbie TexHOJiorna

Z = 3349,8816^T+ 170,7122* r-6337,6896

ECJIH yBejiHHHTb npoucHT aHTponoreHHoro
<{)aKTOpa Ha 0,01, TO nnoiiftzv> JICCHBIX no^icapoB
yBejiMMHeaercH Ha 3349,8816 / 100 = 33,49 ra.
ECJIH HHCJIO AHCH c rpo3OH yBejiH4HBaercji na 1,
TO njiomaAb jiecHbix noncapoe yee^HHHBaerca na
170,7122 ra.

Hcnojibsya nocTpoeHHyto MO^ejib, «pasbirpa-
CM» cjiynaHHyio BenHHuny Z - nnou&ob JiecHbix
no)KapoB B ra. Ffycrb KOJIHHCCTBO HcnbrraHHH 6y-
Aer paBHO 10. EyaeM BHanajie saaaBarb SHaqeniw
BXO4Hbix npH3HaKOB Xu YB HHrepsajiax HX <jmKTH-
46CKHX AaHHbDt (OT MHHHMaJlbHOFO K MaKCMMaJIb-

HOMy 3HaHeHHK>).

BejiHHHHa X H3MeH»ercfl na ocHoeaHHH (Jjaic-
THHCCKHX ASHHblX OT 91,21 % K 100 %. Y H3MC-

Hflerca or 19 AO 32 AHCH.
CocTasHM pacneTHyK) Ta6;iHuy co cjiynaH-

HbiMH X, Y, Koropbie cJiynaHHO HSMCHJIIOTCH B
ijmKTHHecKHx HHrepBajiax 3HaneHHH, npHHCM Y
H3MCHfleTCa 3Ha4HMO (OT 19 flO 32). MaKCHMaJIb-

Hoe 3HaneHHe 32 /vis Y 6buio
«Bbi6pocoM» B 2010 n, Kor^a 6buio
3KapKoe Jiero. 3ro Tyr »ce oTpa^caerca Ha 3Kcnepw-
MCHre. Cpe/iHSJi nojiyneHHaa rmomajib JiecHbix no-
>KapoB (1105,68 ra) 6ojibme
(855,8 ra).

CHHSHM sHaneHHa Y 40
KHX or (19 ,uo 25), a npoueHX BJIIWHIW aHTponoren-
Horo <|>aKTOpa ocxaBHM npe>KHHM (aKcnepHMCHT 2).

KOJTHHeCTBO rpO3OBbIX ^HCH B CpC^HCM

or 25 AO 22, npouenr CHH>KCHMH Jiec-

HUX no>KapOB 4QCTHraer: 100%-647,53/1105,68 *
* 100% = 41,43%.

TaKHM o6paaoM, noroAHbifi 4>aicrop

TpCTHH 3KCnepHM6HT. CHOBa OCT3-

BHM BblCOKHM KOJTHH6CTBO FpO3OBbIX flHCH (OT 19

AO 32), a npoueHT aHTponoreHHoro 4>a»cropa 6yAer
H3MCHflTbCfl OT 0,7 4O 0,75.

ripoH3oiiiJio cHH^ceHHe ruioiuaAH JiecHbix no-
acapOB na: 100 % - 598,9180/647,53 * 100 % =
= 7,5 %

/JajibHCHiiiee CHHacenne aHTponoreHHoro (j>aic-
Topa (or 0,6 40 0,7) HPHBOAHT K CHH^CHHK) imo-
ma^H jrecHbix nojKapOB, XOTH noro^Hbie (Jjaicropbi
ocraiorcfl He6jiaronpH^THbiMH (Ta6^. 9).

3ror pacner, npoBCAeHHbiH B Excel, MOJKHO
Bne^pHTb B nporpaMMHoe o6ecneneHHe Mo/iyjia
«cncre\ibi aHajiH3a aannbix H nporHO3HpOBaHHfl».
KpoMe Toro, B 3ror MO^yJifc MO^CHO BHe^pHTb /ipy-
rne aJiropHTMbi aHajiH3a ^annbix.

H3 Bcero BbimecicasaHHoro MO»CHO

- nepBbifi nyrb coBepmeHCTBOBaHim HH-
4>OpMaUHOHHOH CHCTCMbl MOHHTOpHHFa HOJKapO

onacHOH cHryauHH B TfiepcicoH o6^acrH COCTOHT B
TmaTCJIbHOM HaKartllHBaHHH CTaTHCTHHeCKOH HH-

<j)opMaijHH o no>Kapax B 6a3e aaHHbix reoHH({>opMa-
UHOHHOH CHCTCMbl, BHCZlpeHHOH B HH<})OpMaiJHOH-

nyio CHcreMy «JIecHOH AO3Op»;
- BTOpoii nyTb 3aKiiK)HaeTCJi B

BaHHH HaKoruieHHOH HH(J>opMauHH
33 /uiHiibix H nporHO3HpOBaHH* no^capoonacHOH

CHHCOK jiHTeparypbi
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Ways of Improving Information System for Monitoring Fire Situations in the Tver Region

Keywords: information system; video monitoring; data processing.
Abstract: The paper considers the main objectives of improving information systems for early detection

of seats of fire in forests.
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