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xBost). Pe3ynbrarsl MOTyT OBITH IPHUMEHEHBI JUIs pa3paboTKu (HU3MYECKUX M MaTeMaTHYECKUX MOJeNel MpOoIeccoB
32)KUTaHMS JICCHBIX TOPIOYMX MaTepHAaIoOB U JPYTHUX MOKAPOOMACHBIX MaTCPHAIIOB.
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Results of an experimental research of forest fuel ignition processes by a radiant thermal flux are presented in paper.
It is considered two variants of influence of a radiant thermal flux - from the radiating panel and from an optical glass lens.
First variant corresponds to the scenario of influence of a radiant thermal flux from an edge (front) of forest fire. As is known,
radiant heat exchange is one of the basic mechanisms of heat transfer at forest fire spreading. Second scenario corresponds
to ignition of forest fuel layer from the natural or anthropogenous concentrator of a solar energy. Description of experimental
research technique is resulted. Ignition delay times for a typical forest fuel (pine needles) are defined. Results can be applied
to development of physical and mathematical models of forest fuel and other fire-dangerous materials ignition processes.

OLIEHKA YCJIOBU1 BOSHUKHOBEHW I BO3TOPAHUI
JEECHBIX TOPIOUUX MATEPHUAJIOB ITPA BO3JIEMCTBUA
CO®POKYCHUPOBAHHOI'O COJTHEYHOTO U3JIYUYEHUS

OcoroBa /I.C., bapanosckuii H.B., Haymxun A.C., MciamoBa A.T.

Hanunonanbublit uccnenoBarensckuii TOMCKHE MoMTeXHUUECKUH yHUBEpCHUTET, Tomck, Poccust
(634050, r. Tomck, nip.JIeranna, 30), e-mail: firedanger@narod.ru

B Hacrosiell crartbe paccMaTpUBaeTCs TakoH (haKTOp BOSHUKHOBEHHS JICCHBIX TIOXKAPOB, KaK C(HOKYCHPOBAHHOE COJI-
He4Hoe u3tydeHue. VcenenoBaHbl OTAeIbHbIE MEpUO/IbI IoKapoonacHoro ce3oHa 2013 rona na Teppuropun TuMupsi3eBcKoro
Y4acTKOBOTO JiecHH4ecTBa TuMHUpsi3eBcKoro secHudectBa ToMckoii obnacty. B kadecTBe KOHIIEHTpATOpa COTHEYHOH SHEprun
HCIOJIb30BaHA BOTHYTO-BBITYKJIAs CTEK/ISIHHAS JIMH3A. DPU3HYecKoe MOIEIUPOBAaHUE IIPOBEICHO Ha CHELUAIBHO U3TOTOBJICH-
HOI 3KCTIepUMEHTasbHOI ycTaHoBKe. OnpeseneHbl BpeMeHa 3aIepiKKN 3aKUTaHKs CIIOsT JIECHOTO TOPIOYEro MarepHaia mpu
BO3/IEHCTBIM C(HOKYCHPOBAHHOTO COTHEYHOTO M3iTydeHst. [Ipn crieHapHOH OIeHKe pacCMOTPEHO BIMSTHHE TAKOTO METEOpO-
JIOTHYECKOTO TIapaMeTpa, Kak CKOPOCTb BETpa B IPU3EMHOM CJ10€ atMocdepsl. VICronb30BaHbI JIaHHBIE 110 KOHTPOJIBHBIM 3a-
sxurassaM 2013 roga v apXuBbl METCOPOIOIMUECKUX TAPAMETPOB 10 KOHTPOIMPYEMOI 1eCONOKPBITOH Tepputopun. Cenanbl
Tpe/IBapUTENbHBIE BBIBOJIBI O BIMSHUM HEKOTOPBIX METEOPOJIOTMUECKUX YCIOBHI Ha ypOBEHB JIECHOM NMOMKapHOH OMACHOCTH.
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Such factor of occurrence of forest fires, as the focused sunlight is considered in present paper. Selected periods of fire-
dangerous season of 2013 year in territory of the Timiryazevskiy local forest area of the Timiryazevskiy forest area of Tomsk
region are investigated. The concave-convex glass lens is usedas the solar energy concentrator. Physical modelling is spent
on specially made experimental installation. Ignition delay times of forest fuel layer are defined at influence of the focused
sunlight. Influence of such meteorological parameter as speed of a wind in a ground layer of atmosphere is considered at scenario
estimation. Data on control ignitions of 2013 year and archives of meteorological parameters on observedforestry territories are
used. Preliminary conclusions are drawn on influence of some meteorological conditions on level of forest fire danger.
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Ternodu3rka MOYB SBISETCS OAHOW M3 BaYKHEWIINX OTpaciieil TeXHUYECKOH 1 arpoHOMUYecKoi pusnku. Eme
Uynnockuit A.®. yKa3bpIBall, 9TO aKTyaJIbHOCTh IIPOOIEM TEIIO(GH3UKHI TTOYB 00YCJIOBIEHA BIMSHUEM Ha (OPMUPO-
BaHHUE KJIMMaTa MHOTUX YHEPreTUYECKUX MPOLIECCOB, IPOTEKAIOIIMX B CJIOE MOUBbI. BaskHOE 3HaYEHNE UMEIOT TEIUIO-
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BbIE PEKUMBbI BO3ACHCTBUS O4aroB JIECHBIX IOXKapOB Ha NMPUIIOBEPXHOCTHbIE cIoU NouBkl. [locie mojkapos B mouBax
HaOIToMaeTcss N3MEeHeHNEe (U3NKO-XUMHIECKUX CBOHCTB, BOAHOTO OalaHca M AEATEINFHOCTH MHKPOOPraHm3MoB. [lo-
9TOMY BaXKHOH 1po0GIeMoid, TpeOyIomIeil CBOEro peleHus, BIAeTCs pa3padoTka MaTeMaTHYECKUX MOJIeTIell 110 OLIeHKe
BJIMSTHUS TETUIOBBIX PEXKMMOB BO3ICHCTBYS JICCHBIX TIOXKapoB Ha MOUBHI. L{enb ncciaenoBanus — pa3paboTka MaTeMarH-
YeCKOM MOJIeNH, OIUCHIBAIOIIEH TEIIONEPEeHOC B CII0€ MTOYBHI B pe3yJbTaTe BO3AEHCTBUA ouara Bosropanus. Bnepsbie
MIpe/ICTaBICHa Hanbosee MpocTast OJHOMEpHAs! MaTeMaTHIecKast MOJIENb OIIEHKH BIIMSHHS TEIUIOBBIX PEKIMOB JECHBIX
MI0KapoB Ha MPHUIIOBEPXHOCTHBIE CJIOU MOYBbl. PaccMmaTpuBaiack qByXClIOWHAsI CTPYKTypa IOYBBL. YCTAHOBJIEHO, YTO
3HAYUTEIbHBIC M3MEHEHHSI TeMIIEePaTyphl MOUBBI MPOUCXOAAT TOIBKO B CI0€, O0raToM OpraHukoi. JT1o OyaeT mpHuBo-
JIUTh K 3HAYUTEIHHOMY BIMSHHUIO Ha (yHKI[MOHUPOBaHHWE MHUKpoOHoreoreHo3oB. [lonydeHsl pacnpeneneHus Teme-
paTypsl B CHCTEME «CJIOH TIIMHBI — CIIOH OPTaHUKH — CIIOH JIECHOTO TOPIOYEeTo MaTepuana — BO3AYX» UL Pa3IUIHBIX
THUIIOB JICCHBIX I10’KapoB U B Pa3IMYHble MOMEHTHI BpeMeHU. [loaydyeHHble JaHHbIE MOTYT OBITh MCIOJIB30BAHBI AT
OLICHKHU TPaHUI] BIUSIHUS 09aroB JICCHBIX OXKapoB Ha (DYHKIIMOHHPOBAHNE MUKPOOHOTEOIIEHO30B.
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The thermophysics of soils is one of the major branches of technical and agronomical physics. Still Chudnovskin
AF. specified, that the urgency of problems of thermophysics of soils is caused by influence on formation of a climate
of many power processes proceeding in a layer of soil. Great value thermal modes of influence of seats of forest fire
on surface layers of soil. After fires in soils change of physical and chemical properties, water balance and activity of
microorganisms is observed. Therefore the important problem demanding the decision is development of mathematical
models according to influence of thermal modes of influence of forest fires on soils. Research objective — development
of the mathematical model describing heat transfer in soil layer as a result of influence of the centre of ignition. For
the first time the most simple one-dimensional mathematical model of an estimation of influence of thermal modes
of forest fires on surface layers of soil is presented. Two-layer structure of soil under consideration. It is established,
that considerable changes of soil temperature occurs only in a layer, rich with organic chemistry. That will lead to
considerable influence on functioning of microbiogeocenoses. Temperature distributions in system «clay-layer -
organic chemistry-layer - forest combustible material-layer - air» for various types of forest fires and during the various
moments of time are obtained. The obtained data can be used for an estimation of borders of influence of seats of forest
fire on functioning of microbiogeocenoses.
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Panee pazpaboraHa MeTOONOTHs MPOTHOCTUYECKOTO MOIEINPOBAHHUS JIECHON MOXKAapHOH OMacHOCTH, KOTOpast
6asupyercst Ha AETCPMUHUPOBAHHBIX MOJEIISIX M BEPOSITHOCTHBIX KPUTEPHSX, MOAKPEIUICHHBIX Pe3yIbTaTaMu (H3H-
YeCKOro MoJeupoBaHus. [1oydeHHbIe pe3yabTaTbl MOTYT ObITh MCIIONB30BAHBI B Ka4€CTBE BXOAHBIX JIAHHBIX U
CHCTEM OLICHKH, MOHUTOPHHTA 1 IIPOTHO3UPOBAHHS SKOJIOTHIECKHX MOCIISICTBUH JIECHBIX Mokapos.Llens HacTosmero
HCCIIEI0BAaHUSL — pa3pabOTKa HOBOH 00OOIICHHOH KOHLETIINK OLEHKH BIUSHHS MOPAXKAIOMNX (AaKTOPOB JECHBIX MO-
JKapoB HA OKPYXKAIOIIYI0 CpPely, B YaCTHOCTH Ha IIOYBEL. B HacTrosmel pabore mpemmaraeTcsi OpHEHTHPOBATHCS Ha
HMHCTPYMEHTBHI KOJIOT0-MaTeMaTHUECKOr0 MOHUTOPUHTA SKOJOTHUECKHUX MOCIEICTBUIH IeCHBIX M0XkapoB. B pesynbra-
Te MPEANIPOEKTHOTO MCCIISJOBAHMUS MIPE/ICTABICHA CHCTEMa TpeOOBaHHI K HOBBIM METOAMKAM TaKkol OIeHKH. B gact-
HOCTH, PaCCMaTPHBAETCS OL[EHKA SKOJIOTMYECKUX MOCNIEICTBUH JIECHBIX MOXKApOB MIPU UX BIUSHUM Ha TMouBbl. [Ipen-
CTaBJICH CTPYKTYPHPOBAHHBIN IJIaH HAYYHBIX HCCIICJOBAHUH JJIsI TOATATHON peai3aliy HOBOM KOHIIEIIIUH OLCHKH,
MOHHMTOPHHIA ¥ IPOTHO32 SKOJIOTMYECKUX MOCTIEACTBUHN JTECHBIX M10)KAaPOB B YACTH MX BO3JEHCTBUS HA MOUBHI.
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The methodology of prognostic modelling of forest fire danger which is based on the deterministic models and
the probabilistic criteria supported with results of physical modelling is earlier developed. The obtained results can be
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