2. OFbEKTUBHBIN AHAJIN3 OBJIAYHOCTH U OITACHBIX
ABJEHUA MTOTOJbI IO IAHHBIM PAJTMOJIOKAITAOHHBIX,
PA/TMO30HIOBBIX U CTAHIIMOHHBIX HABJIIOJAEHAIA

2.1. Bo3MOKHOCTH MeTEOPOJOrHYeCKHX PATUO0JI0KATOPOB
B 00HAPYKEHHH 00JJaYHOCTH M ONACHBIX SIBJIEHMI TOTO/IbI*

C pa3BUTHEM MIPOMBIIUICHHOCTH YEJIOBEK CTAHOBHUTCS BCE MEHEE 3alHIIICHHBIM
nepeJ CHJIaMy MpUpoasl. Bee Gonbinii 5KOHOMHYECKHH yIepO HAHOCST MPUPOI-
Hble KaTtacTpodbl, Bce OONbIIE YeIOBEUECKUX KM3HEH OHHM 3abupator. Ha omHOM
U3 MEPBBIX MECT IO YaCTOTE CTOSAT ONACHBIE SBJICHUS MOTOMbI: KaTacTpoduuecKue
JIMBHU, TPO3BI, I'pajl, MIKBAJbI, cMepuH. [y HaOaroIeHns 32 U3MEHEHUEM TIOTO/IbI
U aHAJM30M €€ COCTOSHUS B KOHKPETHBIH CPOK 110 BCEH TEPpPUTOPUH 3€MHOTO L1apa
pacnoyoKeHbl METEOPOJIOTHUECKHE HaOIo1aTeIbHbIe CTaHIIMHU, PaboTaloIue 1o
equHod mporpamme. B Poccun no 1990 r. geiictBoBano 7332 MereocTaHuuu, B
1992 r. — 5654, a B 2002 r. — nuwp 4898. CokpauieHue ynucia METEOCTaHIUH B
HacTosIIIee BPeMs, K CUACThIO, IPEKPaTHIIOCh, OJHAKO 3TO HE MOTJIO HE CKa3aThCs
Ha KayecTBE MPOTHO3a IOTOJbI, MOCKOJBKY pelKas CeTh T'MAPOMETEOCTAHIUHN He
BCET/Ia ITO3BOJIIET MPECKA3aTh OMACHOE SIBICHHE, 0COOEHHO €CIi OHO (hOopMUpY-
eTcsl Ha TepPUTOPHH, HE OCHAIIEHHOW MeTeocTaHIMAMH. CoriacHO JaHHBIM A.M.
Bbenpurkoro u np. [1], onmpaBasiBaeMOCTh onacHbIX siBIeHui ¢ 1993 mo 2002 rr.
cHU3MIACH ¢ 96 10 86 %.

Oco0yi0 CII0KHOCTh TMPEICTABISET MPOTHO3 KOHBEKTHBHBIX SBICHHH (Ipo3,
JUBHEH, rpaja, MKBaja), MacIITad KOTOPHIX AECATKH — MEPBbIE COTHH KUIOMET-
poB. Takue sBIICHUsI CBSI3aHBI C Ky4eBO—moxkaeBbiME obmakamu (Ch). OcHOBHBIM
MCTOYHHMKOM TOJTy4eHUsI HH(YOPMALMK O MPOCTPAHCTBEHHOM PACHpE/IeICHUN KOH-
BEKTHUBHBIX SBJICHUI CITy>)KUT MeTeopolormueckuii paguonokatop (MPJI), mo3Bo-
NAIOMKN OOHApY)KWBATh OYarW KOHBEKTHUBHBIX sBJICHWH B pammyce 200 xm OT
MPIJI. laHHBIE pagroIOKAIIMOHHBIX HaOmoaeHui oqHoro MPJI npexynpexmaroT o
TMOSIBJICHUM KOHBEKTUBHOTO SIBJIICHHS C 3a0J1aroBpeMeHHOCTbI0 1—3 4, a HeCKOJIb-
k0 MPJI, 0030p KOTOPBIX MepeKphIBaeT IPYyT JIpyra, Aal0T BO3MOXHOCTh IPOTHO-
3WPOBaTh TaKHe SIBICHUS Ha Cpok 1o 12 v [2—5, 9, 10, 12].

B ocnoBe MPJI nexuT NpUHIMI pagvosioKanuy. Paxnonokanus — 3To 00-
JIaCTh PAAMOTEXHUKH, KOTOpAs MCIOJIB3YeT M3JIyueHHE U OTPaKEHHE 3JIEKTpOMar-
HUTHBIX BOJIH JUISI OOHApY)KEHUS 00BEKTOB W MOJTyYSHHS UX XapaKTEPUCTUK ITyTeM
npeoOpa3oBaHus OTPaKEHHOT'O CHTHaJa (pagnodxa).

Jatoii poxneHus paanoIOKaMOHHONW MeTeopoiioruu cumrtaerca 20 ¢espans
1941 r., korna Ha mobGepexbe BenmukoOpuTaHuy pH HAOIIOAEHUH 332 CaMOJIETOM C
MIOMOIIIBI0 BOGHHOW PaJMOJIOKAIMOHHON CTaHIMK Ha pacctosHuM 11 xu Oblna 00-
Hapy>KeHa 30Ha ocaakos [14].

B nactosmee Bpems MPJI uMmeror mmupokoe npumeHeHue Bo BceM mupe. OHu

* Cm. 'eorpadpmueckuii Bectauk. 2006. Boimn. 2 (4) (coBmecto ¢ A.A. CMHPHOBOIA).
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00J1a1a10T OOIIMPHBIM JMAIIa30HOM BO3MOXKHOCTEH M NMPHCHOCOOJECHBI K HYXIaM
KOHKPETHOM CTpaHbl. B BelTMKOOPUTAHUH HCIIONB3YETCA PaIroIokaTtop «Siemens
Plessey 45C». Ero ocHOBHas 3a/1aua — W3MEpEHHE OCAIKOB JJIsl MPOTHO3a HABOI-
HEHUH ¥ TPOTHO3 MOTOIBI ¢ 3abmaroBpemenHocthio n0 3 u [15]. B CIHA mus
IITOPMOOMOBEIICHNUS, METCOPOJIOTHYECKOTO O0ECIEUECHUSI aBHAIMU U M3MEPEHHS
0CamKoB HcTonb3yercs paxnonokatop WSR-88D [17]. Meteoponoruueckue pa-
nmuonokaTopsl B ['epmannu (DWD) npexgnazHaveHs! U1l HAOMIOICHHS 32 SBICHU -
MU TIOTOJIbl U 00ecreueH s THIPOMETEOPOIOrHIecKol HHpopMaueil ciryx0 Boa-
HOrO ympaBiieHuss ¥ aBuanuu [16]. B Utanuu ocHOBHO#M MpoOiIeMoOil SIBISIOTCS
KaTacTpo(uuecKre JIMBHH, IS AMArHo3a M IMPOTHO3a KOTOPBIX MCIOJB3YIOTCS
MPJI mapok «ALENIA-SMA» u «kEEC-ERICSSON» [13]. MPJI B Slnonuu (Mapka
«Mitsubishi») cmyxar a8 uU3MepeHHs XapaKTEPUCTHK OCAAKOB Ui IPOTHO3a
HAaBOJHEHHUS U PETYISPHOTO BOIHOTO PEKUMA IPH SKCIUTyaTalluH TUIOTHH Ha rop-
HbIX pekax [18]. MPJI, pa3paboranusie B Poccuu (MPJI-2, MPJI-5) no Bcem pabo-
YUM MapameTpaM HpeBHINAlT TpeOoBaHUA BceMupHO MeTeoposorndeckoi op-
TaHU3aIMU K METEOPOJIOTHUECKUM pajapaM, He YCTYMalT apaMeTpaM NogoOHBIX
MPJI Anonun, Utanuu, Aurnuu, 'epmanuu, CLIA u gaxe npeBOCXOIAT UX.

I[Momumo mTopMoomnoBerieHuss U Mereoobecrieuernnss MPJI sBisitoTcs Takxke
3(h(GEKTUBHBIM CPEJCTBOM TOJIYYCHUS WHPOPMAIMH O COCTOSHHHM OO0JauyHOCTH
nociie (PU3UKO-XUMHUYECKOTO BO3/ICHCTBUS Ha HEe C LEJbI0 IPEeOTBPAICHHS JIB-
Hel U rpaja, 100 yBETHMUYEHHs OCAJKOB B 3aCyIUIMBBIX paiioHax. C HOMOIIbIO
MPJI u3yyaroT 31€KTpUYECKYI0 aKTUBHOCTb M 30HBI TYpOYJICHTHOCTH B Ky4e€BO-
JIOKJEBBIX 00JIaKax.

C 90— TT. mpouwIoro Beka pyuHyto 00paboTKy pe3yibTaToOB pajroIOKaIOH-
HBIX HaOJIOZICHWH CMEHWIN aBTOMATH3MPOBAHHBIE CHCTEMBI, KOTOPBIE CaMH 3a-
MYCKalOT PagroJIOKaTop Il HAOJIONCHMH, MOJydaloT M 00pabaThIBalOT MX pe-
3yJIBTAThl, TPEJICTABIAIOT IOJIB30BATENI0 OTYET B BHJIE KapThl METEOSBICHHH C
BBIZICTICHUEM KOHTYPOB OMAcHBIX siBieHUH. B Poccnn aBTOMaTmsanms paguonoka-
IIMOHHBIX HAOJIIOAEHUH MPOM3BOAMUTCS C TIOMOIIBIO ABYX IPOTPAMMHBIX KOMILIEK-
coB: AKCOIIPU (aBToMaTH3MpOBaHHEIA KOMIUIEKC cOopa, 0OpabOTKH M Tpe-
CTaBJICHUS PaJUOJIOKAMOHHONW MH(pOPMaInH), pa3paboTYNKOM KOTOPOTO SIBIISET-
cs lleHTpanpHas adposiormueckas oOCepBaTOPHs, pacloyiokeHHass B T. Jlosro-
npynHoM MockoBckoii ooactn 1 AMPK — aBTOMaTH3UpOBaHHBI METEOPOJIOTH-
YEeCKHH paJinoJIOKAllMOHHBIA KOMIUIeKe «Meteosdeiika», papaboranusiii MHCTH-
TYTOM pajiapHoii MeTeopoJsoruu (1. BoelikoBo JIEeHHHIpaICKON 001aCTH).

st m3ydeHus Bo3MoXKHOCTeH Ooiiee s dexTuBHOTO Menoib3oBanus MPJI npu
METEOPOJIOTHYECKOM O00eCreueHnH OTJIEeNbHBIX pernoHoB Poccun Hamu Obutn
c(OpMyIMPOBaHEI JIB€ HAYYHO-IIPAKTHYECKHE 3aa4H, peaan3alys KOTOpbIX ObLia
noanepxxaHa Poccuiickum GoHIOM QyHIAMEHTAIBHBIX HCCIIEIOBAaHHH COBMECTHO
¢ aqmuHHCcTparuei [TepMckoit odbnactu:

1. TIpoBectn uccienoBaHne aTMOC(HEPHBIX IPOIECCOB C IEbIO BBISBICHUS
OOBEKTHBHBIX KPUTEPUEB PAAMOJIOKAIIIOHHOTO paCIO3HABaHUA KOHBEKTHBHOI
00JTAYHOCTH ¥ CBSI3aHHBIX C HEH OMAaCHBIX SBJICHHUH ITOTOMABI HA IpUMepe TEPPHUTO-
pun, orpannueHHON paguycoMm 200 xum ot MPJI-5, pacmonoxenHoro B T. [lepmu.

125



Ota TeppuTopHs BKJIIOYaeT B cels nBa cyObekra Poccuiickoir ®denepaunu: nen-
TpanbHYIO U I0XKHYI0 4acTH llepMckoro kpast u roro-3aman CBepaioBcKoil oOia-
CTH.

2. B xadyecTBe AEMOHCTpPALlUM HOBBIX BO3MOKHOCTEH METEOPOIOrHUECKOIO pa-
JMOJIOKATOPa, HE MCIONB30BAHHBIX paHee HHU y HAC B CTpaHEe, HU 3a pyOex oM, Ui
3TOTO K€ PErMOHa MPOBECTH YHCICHHBIN aHAIN3 00JIAYHOCTH C LEJIBI0 MOTYICHHS
TOJIEH ee MPOCTPAHCTBEHHOTO PACTIPEICIICHHS.

[ToBoOM /715l TOCTAHOBKH MEPBOM 3a/1a41 TIOCIYXKHIIO TO 0OCTOSTEIBCTBO, YTO
IPU PaIHOJIOKAMOHHON KJIaCCH(UKALNK SBICHUI ITOT0/Ibl PELIEHHs 00 OMacHbBIX
apneHuax norozas! (OS) npuHUMAIOTCS Ha OCHOBE KPUTEPHEB PAclO3HaBaHUS IO
KOCBEHHBIM IIpU3HaKaM — BBICOTE PaJn0dXa KydueBO-JIOXKAEBOrO o0Jilaka M ero
oTpakaeMoCcTH. OTpaxaeMOCTh XapaKTepU3yeT OTPaKarollfe CBONCTBA €JUHUIIBI
00beMa 00JIaYHBIX SMEMEHTOB W BhIpakaeTcst B mn’ly’ mmn 0BZ. CTeneHb cooT-
BETCTBHS PaANOJIOKAIIMOHHON nHpopMarmu 06 O naHHBIM Ha3eMHBIX HaOuoze-
HUH BBISBIAETCS COINOCTABICHHEM 3THUX BUIOB HMH(popmarmu. Kpurepun pacro-
3HABaHUS Pa3NYHBI A Pa3HEIX (pHU3nKO-reorpaMuecKnx paloHOB, CE30HOB TO-
Ja, KOHKpeTHbIX MPJI, IPHHATHIX METOIUK M3MEPEHUs, IOATOMY Ul HY’KZ KOH-
KpPETHOTO PernoHa HeoOXOAMMO MPOBOANUTH COOCTBEHHOE MCCIIEIOBAHNE TI0 BBISB-
JICHUIO WM YTOYHEHHUIO KPUTEPUEB.

I'maBHBIM 0OCTOSTEIHCTBOM IOCTAHOBKM BTOPOM 3a/laudl MOCTYXUI TOT (ak,
YTO pe3yJIbTaThl U3MEPEHUH KOIMYEeCTBA 00IaKOB HA METEOPOJIOTMYECKUX CTAHI[U-
X HE JAl0T IMOJHOTO NPEACTaBICHUS O pacIpelesieHHH 00JayHOCTH MO KaKou-
100 TeppuTopud (aIMUHHCTPATUBHOMY paiioHy, BOIOCOOPY PEKH, Tpacce moJieTa
MaJIOH aBHalMU), OCOOCHHO TIPH PEeJKON ceTH MeTeoctaHuuil. bombiue paccros-
HHUS MEXy METCOCTAaHIMSAMH BEAYT K BBIHYKACHHOMY OCPEIHEHHUIO 3HAUeHHH
6aJ10B 00JIaYHOCTH, &, CIIEIOBATENbHO, K UX CTJIXKHBAHMIO, KOTOPOE TEM OOJIbIIE,
yeM Oosblre mromaas ocpennenus. Ilpu paccrosaun Mexay cranmmsmu 80—100
KM 1 Gojiee 3HaYeHne Oaula 00JaYHOCTH Ha CTAHIIMH CYIIECTBEHHO OTIIMYAETCS OT
cpeaHero 1o Iomann 3HaueHus. CHocoOHOCTh paamosiokaropa OOHApYKHBAaTh
00JIaYHOCTD 1aeT BO3MOXKHOCTH MOJIEITMPOBATD IIOJISI TPOCTPAHCTBEHHOTO pactpe-
JieNieHsT 00J1aYHOCTH, COBMEINas IUIONaiHbIe M KOHTAKTHBIE METOMBI PaIH0I0Ka-
IIHOHHBIX U CTAHIIMOHHBIX U3MEPEHUH 007aKOB HA OCHOBE YHCICHHBIX METOJIOB.

ITpu npoBeneHNH UCCIEIOBAHUS UCIIOIB30BAINCH CHHXPOHHBIE PaJHOJIOKAIIH-
OHHBIE, CTAHIIMOHHBIE U a’pojorudeckue HabmroxeHus 3a 1998—2002 rr. Panumo-
JIOKAIMOHHBIE JaHHBIE MPECTABICHHI CIenyromeil nH(opMaIien, HoTy4IeHHONW Ha
MPJI-5 ¢ nomouisto AMPK «Meteosiueiika» Mo BOCbMU CHHONTHYECKUM CPOKam
0, 3, 6, 9, 12, 15, 18, 21 u MeXIYHAPOAHOTO COTJIACOBAHHOTO (IPHHBUYCKOTO)
Bpemenr (MCB)): BUI M HHTEHCUBHOCTD SIBJICHUS; A3UMYT U yAAJICHUE SBICHUSI OT
MPJI; BeIcoTa pamnodxa obxauHoctu u OSl, ces3anHbIX ¢ Cb; MakcHUMaIbHAs OT-
pakaeMOCTh BO BCEM cJI0€ 00J1aKa; CKOPOCTH MOPBIBOB IIPH MIKBAJIUCTOM YCHJIE-
HUM BeTpa. OOIiee YMCIO pacCMOTPEHHBIX SIBICHUH B aHAIM3UPYEMBIH IEPHOJ
coctaBmwio 3154 cmyuas rpo3bl, 6038 — mmuBHEBOTO HOXAA, 216 — JTUBHEBOTO
cHera, 55 — rpana, 248 — IIKBAJHMCTHIX yCHICHUH BeTpa. B xauecTBe HCXOIHOTO
CTaHIMOHHOTO MaTepualla MCIOJIH30BAJNCH JaHHbIE HaOiromeHui 17 mMereocTaH-
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i [lepmckoro kpast u 7 mereocranuuii CBepAIOBCKON 00IACcTH, PAaCIOJIOKEH-
HBIX B panuyce neiictBus MPJI-5. OneHka CHHONITHYECKOW CUTYalluy MPOU3BOIU-
Jach IO MPU3EMHBIM KapTaM MOroAbl. JJaHHbIE O BBICOTE TPOMONay3bl u n3orepM 0
n —22°C noiy4eHs! Ha asposorndeckoid cranuuu [lepmp—baxapeska.

PaccMoTpuM OCHOBHBIE PE3YJIBTATHI, MOJTYYCHHBIE B XOJI€ BBIOTHEHHA Kak
NIEPBOM, TaK ¥ BTOPOM 3a1ad.

1. /I pacnio3naBarns OS1 BBIOEISIFOT OAHO3HAYHBIEC M KOMIUIEKCHBIE KPUTEPUHI
[3]. K omHO3HAYHBIM KPUTEPUSIM OTHOCHTCS BEJIMYMHA OTpakaemoctd B Ch ¢ sB-
neauem Ha BeicoTe u3otepM 0 m —22°C (19Z; u 1gZ; cooTBeTCTBEHHO), KOTOpas
OTIPEZIETAET CBA3b OTPAKAEMOCTH O0JIaKa C KOJMYECTBOM OCAJKOB U BOCXOJSIIH-
MH THOTOKamMH B oOnake. B mpezenax HEKOTOpOro MHTEpBaia 3HAYEHHH MOXKHO C
OIIpe/IeTICHHOI CTENeHbI0 YBEPEHHOCTH TOBOPHUTH O HAJMYUH TOTO WM WHOTO 5IB-
nenwusi. IlpeBbiienne 3Ha4deHus |gZ Haj yCTaHOBICHHBIM MOPOTOBBIM KPHTEPHEM
CBHJIETENIBCTBYET O TOM, YTO OTMEYaeTCsl APYyroe siBlieHue, obanaroniee 6osbuien
HUHTCHCHBHOCTBIO0. Eciu ke 1gZ He mocTHraeT ycTaHOBICHHOTO KPHUTEPHS, TO OT-
MEUaeTcs SIBJIEHNE MEHBIICH HHTEHCHBHOCTH.

JpyruM OfHO3HAYHBIM KPHUTEPUEM CIYKHT MaKCHMaJlbHas BBICOTA paznodXxa
ABIeHUs Hpax. B Xome cBoero pasBuTHsa KOHBEKTHBHOE O0JIAKO JOCTUTACT CTaANH,
IPU KOTOPOH HAYMHAETCS OJICICHEHUE €0 BepIIHHBI. C 3TOr0 MOMEHTa CO3AAI0TCA
YCIOBUS I Havana WHTEHCHBHOTO Pa3[eNICHUs 3JEKTPUUYECCKUX 3apsiioB M IIpe-
BpaieHus obiaka B Ch. Tak, BOSHHKHOBeHHE TPO3 U Ipaja NPOHCXOAUT MOCIE
HpeBbINIeHHs panrodxoM Cb ypoBHs m3otepmbl —22°C. IHTCHCHUBHOCTD SIBICHUS
3aBUCHT OT MOIIHOCTH MepeoxaaxaeHHoM yactu obnaka (AH = Hyax — H_20ec).

Cunraercs, 4TO pa3BUTHE OOJAKOB MO BEPTUKAIHN IIPOUCXOAMT A0 YPOBHS TPO-
1omnay3bl, KOTOpasi B CHIIy CBOUX XapaKTEPUCTHK SIBISIETCS 33E€PIKUBAIOIINM CJIO-
eM Juisi BojsiHoro napa. OJHako B JISTHUH MEpHOJA MHOTAa HAOJIOJA0TCSl BEPTH-
KaJIbHbIE JIBH)KEHHSI BO3JlyXa TaKOW MHTEHCHUBHOCTH, YTO NPOUCXOAUT «IIPOOHBa-
HHE» TPOIIOTNay3bl U BEIHOC BOJSHOTIO I1apa 3a ee rpaHuipl. [103ToMy npeBblieHne
obmnaxoM ypoBHs Tpononayssl (AHyen = Hmax — Hipon) TAKKE MOXKET CITY)KHTH KPH-
TEpUEM PaClO3HABAHHS Ky4EeBO-J0XKIEBBIX 00JIAKOB.

KoMIuiekcHbIe KpUTEPUH PACCUUTHIBAIOTCS HA OCHOBE HECKOJIBKUX PaJInoJIoKa-
MOHHBIX TapameTpoB obyakoB [3]. Kpurepuil rposoonacnoctr Y ompenensercs
CJIC/TYIOLITM 00pa3oM:

Y = Hmax'lgzs'

[Ipu pe3koii cMeHe MOrojbl PEKOMEH/IYeTCs IPOBOANTH €XKEAHEBHYIO KOPPEK-

THPOBKY KPHTEPHS TPO300MACHOCTH 10 BeicoTe m30TepMbl —22°C (Y,,) [9]:

Yp=H_ 20" 19Zvin,

rae 19Zmin — mMuaEManbHOe 3HaueHue 19Z; B rposax. Ipu Y < Y, — (uxcupyercs
JIMBEHb.

BBISBUTH TpaHHIy MEXKIY IPO3aMH M JIMBHAMH MOXKHO TaKXKe Ha OCHOBE I10-
CTPOCHHS AUCKPHUMHUHAHTHOW (yHKumu. Hambonee nHGOPMATUBHBIMU MPEAUKTO-
pamu UL ee TMOCTPOCHHS SIBISIFOTCS TPHU PaIHOJOKAHOHHBIX XapaKTePUCTHKA
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Hiax, 19Z3 1 H_ppoc. TIpuMep paszesieHust JMBHER U IPO3 € MOMOILIBIO JUCKPHUMHU-
HaHTHOW (DYHKIMH ISl TEPPUTOPHUH UCCIIENOBaHMs npuBeneH Ha puc. 1. [Tpn u > 0
(ukcupyroTCs rpo3sl, npu u < 0 — IuBHU.

Hmax,K.M
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Puc. 1. Pacnpenenenue IMBHEH ¥ Ipo3 M0 JUCKPUMUHAHTHOH ()yHKINH
U (Hmax 19Z3, H_2oc) = 0,0548 Hpax + 0,32519Z3 + 0,08H _ppoc — 1,23.

O — IIMBEHb, ® — Ipo3a

HlIxBanucTeiX ycuieHuil Betpa (Ooiaee 15 m/c) cnenyer oxunmats B rpo30- HIN
rpajioonacHoM o0J1ake IpH MaKCHMAJIbHOHM BBICOTE paanodxa odiaka Oosee 8 kv
3HAYCHUH MaKCHMAaIbHON OTPakaeMOCTH B JIF000i# ero gactu Gonee 40 0bZ [2].

B CIHIA HaneXHbIM KpuTepueM BbIIeNneHHus paiioHoB ¢ O mpusHaHa BepTH-
KaJIbHO MTPOUHTETPUPOBaHHAS BOAHOCTH (M™*) [18]. DToT KpHTEpHii Uepe3 oTpaxka-
€MOCTh U BBICOTY painodxa OOJIAYHOCTH TI03BOJIIET OIIEHUTHh Maccy BOJBI Ha €IH-
HHITY TUTOIIAIH 110 BCEH BEPTHKANBHOM mpoTsukenHocTr Ch. ITockombky oTpakae-
MOCTH 3aBHCHT OT pa3Mepa OOJaYHbIX YaCTHII, & OHU PAa3JIMYHBI IS JTUBHEH, IPpo-
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30BBIX 00JIAKOB U I'pajia, TO HOJIyYCHHBIC 3HaUeHUs! M * 1MO3BOJISIOT CYAUTh O BUAE
SBJICHHS.

Jlnst yTOYHEHNs! pacCMOTPEHHBIX PaJHOJIOKAMOHHBIX KPUTEPHEB HA TEPPHUTO-
pUM HCCIE0BAaHUS OBLIM TOIYYCHBI CTATHCTHUECKHE XAPAKTEPUCTHUKU PaHoIIo-
KaI[MOHHBIX MapaMETPOB B 3aBHCUMOCTH OT COCTOSHUs atMocdepsl. [IpoBenenue
aHaIM3a TO3BOJIMIIO TOJHKO Ha OCHOBE YCTAHOBJICHHS HMOPOTOBBIX 3HAYEHUH KpH-
TEpHEB MOBBICHTh BEPOATHOCTH PACIO3HABAHUS KOHBEKTHBHBIX sIBICHHUH ¢ 91 1o
96%. Ha puc. 2 mpuBefeHbl paclpelesieHHs] YTOYHEHHBIX PaJuOJIOKALMOHHBIX
KpuTepueB (Hma, CpemHel 0TpakaeMOCTH B KOHBEKTHBHOM O0JIaKe Ha BBICOTE 3—

6 kv Z_ ., 19Zs, Y u M*) 3a 26 mons 2000 r. B pamuyce 100 xu or MPJI (MPJI

max’
YCTaHOBJICH B TOYKE B ¢ koopauHaTamu x = 100; y = 100).
Ha puc. 2a npuBeneHa kapTa METEOSBICHUH, 0OHAPY)KEHHBIX PaTHOIOKATOPOM
M PACIO3HAHHBIX B COOTBETCTBHH C PaTUONOKAIIMOHHBIMH KputepmiMu AMPK
«Mereosueiikay. M3 puc. 2 BUAHO, YTO BCE HCMOJIb3yeMble PagHUOIOKAIIMOHHBIE
napaMeTpbl JOBOJbHO TOYHO MOBTOPAIOT KOHTYPbI O6J'Ia'~IHOCTI/I Ha KapTc MCTCOAB-
JICHUH, TIOKa3bIBasi MAKCUMANIbHbIE 3HAYCHUS KaX 10l XapaKTepUCTHKH B 30HE Ipa-
Jla U TPO3bl, MUHMUMAJbHBIE — B 30HE 00JaKoB cpemHero (BeicoTa 2—6 xum) u
BepxHero (6onee 6 xm) sipycoB. CrienmoBaTesibHO, IMATHO3 TPO3BI M Ipaga Jydlle
7 19Z;, Y, M* (puc.
26—e¢), IOCKOJIbKY 9TH KPUTEPHHU MO3BOJIIIOT C HAUMEHBIIEH TOTPELIHOCTHIO BbI-
JACIISATH SABJICHUS.
HpI/I JAUarHo3¢€ JIMBHEBBIX OCaJKOB HeO6XO[[I/IMO IIOMHHUTB, 4YTO MaKCHMaJIbHasA

OTPa’Ka€MOCTDb B JIMBHAX OTMCYACTCA BOJIU3HU H30TCPMbL 0°C u gacto Ha6J'IIO,Z[a€TC$I
BOIU3H TIOBEPXHOCTHU 3€MJIM, YTO CBA3AHO C BBINAACHUEM OCAAKOB, IIO3TOMY KpHU-

BCCro0 MpOBOAUTH IO PAAUOJOKAIMOHHBIM KPUTCPUIM Zmax’

Tepui Z . HE JNaeT BO3MOXKHOCTU 0€30IIMO0YHO pacno3HaTh JuBeHb. CornacHo

pesyapTataM aHaju3a, JMBHH HaWOolee XOPOIIO OMPENCISIOTCS MO KPUTEPHIM
Hox 1 M* (puc. 26, e). Takum 00pa3om, U JHAarHO3a ONACHBIX SBJICHUN TOTOIBI
HanOosee MPOJYKTUBHO HMCIOJIB30BAaTh BECh KOMIUIEKC NPUBEICHHBIX PaHOJIOKa-
IMOHHBIX XapaKTEPUCTHK, YTO MO3BOJISIET CHU3UTH OIIMOOYHYIO WHTEPIIPETAIHIO
siyiennii [6, 8].

2. TlonyueHHass Ha METCOCTAHIUAX U ¢ moMoInipio MPJI undopmanus 06 06-
JIAYHOCTH CYILIECTBEHHO pa3iinyaercs. B mepBoM cityyae 3To KOJIM4ecTBO 00JIAKOB,
XapaKTepu3yollee CTENeHb HMOKPBITUSI 00JavyHOCThI0 HE0OCBOJA, BO BTOPOM —
panuosxo o0nakoB (ero oTpakaeMocTb M KOoH(purypauwms). UtoObl m30exarb
6outpIION OIIMOKHM IIPU MPOBEICHNH aHAIN3a, PAllOH PaJNOJIOKAIIMOHHBIX U3Mepe-
HHUH OBbLT pa3sOUT Ha KBaJpaThl, B KAXIOM M3 KOTOPBIX KOJMYECTBO 007akoB (N)
ornpezaessoch no 10-6anbpHOM 1IKane Kak JoJisl IUIOIaau KBajparta, 3aHsTas 00-
JTaYHOCTBIO.

C 1enpio BEIOOpa ONTHMAIBHOTO pa3Mepa KBajapara ObUIM ONpeaeseHbl N s
Pa3IMYHBIX KBAJPaTOB, pa3Mep KOTOPBIX M3MeHsuIcsa oT 4x4 1o 400x400 xm [6].
[Nocnenyromas paboTta NpOBOAMIACE C KBaAPaTOM 25x25 Ky, IPEANIOYTEHHE KOTO-
poMy OBUIO OTAAHO B CHIIy TOTO, YTO paJyc 0030pa HabmoxaTeneM HebocBona

129



[JGnaueraolipesian
[Gcagwn cnabie
[]0raama yumpaHHLE
[ 53011 CHNEHEE
[JKyMeB@n ofinamHocT|
[/ esHe cnabei
Il HECHE YHIREHHEK
[ MBEHE CHIEHE

" paa, cnatiis
[ pan ywepenteh
[, cunsHef
I HET AaHHL

0 20 40 60 80 100 120 140 160 180

2) 180
160
140
120

100

20
0 \
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
9) 180 2
160 160
140 140 48
120" o B
100 100
sof 80
60 60
40 40
20 20
0 0 g
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

Puc. 2. PagnonokaiimoHHbIe XapaKTEPUCTHUKU O0JIAYHOCTH U OTIACHBIX SBJICHUH MTOTOJIbI
B paauyce 100 xu or MPJI 32 26.07.2000 r. (7:47 © MCB):
a) kapta meteosiBiieHuit MPJI; 6) BeicoTa pagnosxa 001aqHOCTH Hiay;

6) OTPAKAEMOCTh Zmax; 2) lgZs; 0) xputepuii rpozoonacuoctu Y;

€) BepTHKAILHO MPONHTETPUPOBAHHASI BOJHOCTH M *,
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ecTh (YHKLMS BBICOTHI HW)KHEH TIpaHHIBI 00JNAaKoB M yria o03opa 00Ja4yHOCTH
Habmromatenem (r). s paccMaTpuBaeMOi TEPPUTOPHH I COCTABISIET B CPEIHEM
10—15 xm. IToMHUMO 3TOTO METEOPOJIOTHYECKAs TabHOCTh BUAWMOCTH, OIpere-
JsgeMasi HaOJIIoaTeNsIMH Ha METEOCTaHLMAX, JTaHHbIE KOTOPBIX aHAJIM3UPOBAIUCE,
B cpemHeM cocTtaBmia 12—33 xm (MHTEpBaJd W3MEHEHHWH IIMPOK HM3-3a Pa3HUIIBI
(u3nKo-reorpapMUECKUX YCIOBUHA CTaHIMI). Takum 00pa3oM, JOCTHTAeTCs COMO-
CTaBUMOCTh WH(OPMAIMU O KOJMYECTBE OOJIAYHOCTH, MOIYYCHHOH pasITHYHBIMHU
METOJIaMHU.

[IpakTHyecku Bce 3aJauyl YUCICHHOTO aHaJIM3a M IPOrHO3a MOT0JIbI C UCHONb-
30BaHUEM METOJIOB YCBOGHHS JaHHBIX METEOPOJOTHYECKUX HAOIIOJICHUH OCHOBa-
HBl HA MUHMMH3AIMU OIINOOK BOCCTAHOBJICHUS! aHAIM3UPYEMBIX METEOPOJIOrHYe-
CKHX IOJIEH, YTO MTO3BOJISICT CHU3UTh MEPY OTKJIOHEHHSI MEXIY PACCUUTAHHBIMH U
W3MEPCHHBIMH B PEANBHBIX YCIOBHAX NOJSIMH. [locTpoeHne moneil oGiadHOCTH
NPOU3BOAMIIOCH IIyTEM COBMECTHOTO aHANM3a MAaHHBIX PAIMOJOKAMOHHBIX H
CTAHLIMOHHBIX MU3MEpPeHUil 0aTa 00MaYHOCTH METOAOM BapHAIllMOHHOTO COTJIACO-
BaHUs CTAaHIMOHHBIX U PaJHOJIOKAIMOHHBIX HAOJIIONCHUH 3a 00Ja4HOCTBIO U 00-
JaYHBIMH JJIEMEHTAMH, IPH KOTOPOM YYHUTBIBAIOTCS IPEUMYILIECTBa 000X BHIOB
HabnmroneHuid. [1pu 3ToM OBUIM cOPMHUPOBAHBI NOJIS HYJICBOTO NPHOIMKEHHS MO-
CPEJICTBOM IEPEBO/Ia PATUOIOKAIIMOHHOT0 H300paxenus B Gamt o6maunoctu (No),
a TaKXKe IOJIA MEpBOIo HpI/I6JII/I)KeHI/I51 IMYTEM KOPPCKTHUPOBKU CTAHIMOHHBIX JaH-
HBIX METOJIOM BeCOBBIX K03 urreHToB (N;):

2 2
IN)=[[|a (N=N,)*+Db N _ N, | fON _ Ny
G

dxdy — min. ,
ox  OX oy oy

rae N — uckomoe nosie o6naunoctu; G — o6nacTh aHanu3a; a u b — nocrosHubIe
BECOBBIE KOO HUIIMEHTBI.

Tak xak oT BeIOOpa MOJIS IEPBOTO NMPHOIMKECHUS 3aBUCUT KOHEYHAsl TOYHOCTh
aHalM3a, TO €ro CO3JaHHI0 YAEIAIoCch Oojblioe BHMMaHue. KayecTBo ananm3za
OLICHUBAJIOCH MYTEM HMHTEPIIOJIALINU IMTPOAHATINIUPOBAHHBIX 3HAUYEeHUH Ha CTaHIIUU,
HCKJIFOUYSHHBIX U3 aHaJN3a, U CPaBHEHHS WHTSPIIOIMPOBAHHOTO 3HAYCHUS U aHAIIH-
3a.

Pemenne QyHKIMOHANA TO3BOJIIIO MONYYUTH MATPHUILy 3HaueHHWN Oaja o0-
JIAYHOCTH B y3JIaX CETKH 25%25 xm 1o tepputopun uccienosanus [11, 12]. TIpo-
BEpKa pe3yJbTaTOB aHalM3a I0Ka3aja, YTO IPH HE3HAYHUTEIbHOW O00JIauHOCTH,
KOT/1a Pa/InOJIOKalMOHHBIN METOJT 1aeT OOJBIIYIO IOTPEHIHOCTh, TOYHOCTD HOJIEH
YHCJICHHOTO aHajn3a ONM3Ka K TOYHOCTH TOJNEH CTaHIHMOHHBIX HaHHBIX. Ilpm
CIIO)KHBIX METEOYCIIOBHSIX abCONIOTHAS OMMOKa aHaIM3a 0OJAYHOCTH COCTABIISET
He Goinee 1,3 Gana [7].

ITo pe3ynpTaTtam MPOBENCHHOTO aHaW3a OBLIM MOCTPOEHBI MOJISI pacipeaese-
HUSl 00JIAYHOCTH, MCTIONB3yeMble IS TIOCTpOeHus aHanm3a (puc. 36, 8), OKOHUYA-
TENIBHOE 110JIe, TOCTPOEHHOE Ha OCHOBE BapHAIlIOHHOTO COTJIACOBaHMS IOJICH pa-
JIMOJIOKAIIMOHHBIX ¥ CTAHIMOHHBIX HaOMoeHui (puc. 32), a Takke KOHTPOJIBbHOE
nose (puc. 3a) CTaHIMOHHBIX N3MEpPEHNH 00JIAYHOCTH (Ha BCEX PUCYHKaxX Hadalo
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KOOpJHMHAT ITOMEILEHO B I0r0-3allaHbIi yroi uccieayeMoi obnacrtu). B paccmat-
pUBaeMbIi A€Hb HA TEPPUTOPHN HCCIEAOBAHUS OTMedanach (GppoHTanpHas obnad-
HOCTBH C JIMBHAMH, Tpo30i  TpamoMm (kapra MmereosBiaeHnit MPJI mpuBeneHa Ha
puc. 2a).

Puc. 3. Ionst pacnpeneneHus: KOIUIecTBa 00JIaYHOCTH, HCIIONIb3yeMbIe
MPH TOCTPOCHUH aHanu3a, 3a 26.07.2000 r. (cpok 7:47 ©« MCB):
@) KOHTPOJILHOE TOJIE aHAJIN3a, TIOCTPOCHHOE MO CTAHIIMOHHBIM JIaHHBIM;
6) TI0JIe aHAITK3a, TIOCTPOEHHOE IO JIAHHBIM PaJInoIOKaHoHHbIX Habmoaenuit (Ny);
6) TIOJIE aHANN3a, UCHOJIb3yeMoe B KauecTBe mouist nepsoro nputdimkenus (Ni);
2) oxonuarensHoe moie ananu3a (N).

Ha ocHOBaHWM HMX BH3yalbHOTO aHAIHW3a MOKHO OTMETHTB, YTO B LIEJIOM pa-
JHMOJIOKAIIMOHHbBIC JaHHBIC JOMOJHSIOT KapTHHY pachpeneieHus 00JauHOCTH, MO-
JYYCHHYIO [0 CTAaHIMOHHBIM HAOJIOJCHUAM, U AaI0T HHGOpMALUIO 00 06IaYHOCTH
110 TEPPUTOPHH, OTHOCUTEIIFHO KOTOPO# HET JaHHBIX METCOCTAHITHIA.

Pabora BeimosnHena npu nojuepxke POOU (npoextsr 04-05-96043 u 04-05-
97503).
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2.2. CoBMecCTHOe UCNOJIb30BaHUE JAHHBIX PAJIMOJIOKAIMOHHBIX
M CTAHIHOHHLIX HAOIIONEHHH AJI AaHAJIN3A 00JIaYHBIX MOJIeiH™

Ob6nagHoCTh 0071a/1aeT MEHBIIEH HHEPIUOHHOCTBIO TI0 CPABHEHHUIO C IPYTHMH
METEOPOJIOTHYECKUMH BEITMIMHAMH, TI03TOMY W3MEHEHHE CHHONTHYECKOTO II0JIO-
JKEHUS B MOJISIX 00JIAYHOCTH HPOSABISIETCS PAHBIIE, YEM B IOJISIX TEMIICPATyphl U
JaBJeHUS. DTO OINpPEAEsIeT Ba)XKHOCTH IONyUCHHUS] TaKOM MH(OpPMAINH, KaK pac-
npesieneHre 00NIaYHOCTH JUIS aHajlu3a M MPOrHo3a morojsl. HabmoneHus 3a 06-
JAYHOCTBIO TTO3BOJISIOT ONPEAEIUTH BBICOTY, BUA U ITPAHUIIBI 00JIaKOB, MOJI0KEHHE
aTMoc(epHBIX (PPOHTOB M CBA3AHHBIX C HUMH ONAcHbBIX siByeHui morozpl (OIT).
Taxue cBeneHNsI OUYSHb BaYKHBI JJIs 00CITY)KUBaHUS BCEX OTpaciell HapoJHOTO XO-
3s1CTBa.

Bosnee HafeXKHBIMH 10 CPaBHEHHUIO C IPYTUMH BUAAMH U3MEPEHUH TpaJUIMOH-
HO CUHTAIOTCS CTAHIIMOHHBIC HAOONCHUS 32 00JIAYHOCTHIO [5, 6, 9], TeM He Me-
Hee, OHM O0JIaafoT PSJOM HENOCTaTKOB. BoO-TIEpBBIX, B TEMHOE BpEMS CYTOK
OTpaHWYEHBl BO3MOXKHOCTH IIPOBEJICHUS BU3yalbHBIX HaOmroneHuil. Bo-BTOpHIX,
00BEKTHBHOCTh BU3YaJIbHON MH(OPMAIMH CYIIECTBEHHO 3aBHCHT OT KBalIH(HUKa-
IIMM W ONBITa HAOIIOAATENS, a TAKXKE OT CTEIICHN 3aKPBITOCTH HeOOCcBO/a obOaka-
MH W aTrMOC(epHOi BUAMMOCTU. Tak, HampuMmep, NMPH CIUIOMIHONH 00JaYHOCTH
HIDKHETO spyca HEBO3MOXKHO ONpPEeNuTh (hOPMBI 00JIAKOB B BBIIIEIEKALINUX CIIO-
X, @ IPH HEKOTOPBIX aTMOC(EPHBIX SBJICHUSIX (TyMaHbl, METEJH, NbUILHBIE U MEC-
yaHble OypHu) — BOOOIEe Hanuuue KakoW-mubo obnauHocTH. B-TpeThux, npu cy-
HIECTBYIOIICH HAOJIOJaTEeIbHON CETH, C PACCTOSHUEM MEXIy cTaHmusamu jao 100
KM, HEBO3MOKHO OIEHHTH IJIONIAJHBIC XapaKTEePUCTHKH O0JIAYHOCTH, TaK KakK KO-
JMYECTBO OOJIAYHOCTH SIBJISETCSA pa3pblBHON (pyHKIMEH M METOJ MPOCTOro MHTEp-
MOJIMPOBAHUS JUIsl 3TOM XapakTepucTuku HerpuemiieM [3, 14]. Ilpusneuenue s
aHanM3a OOJAaYHBIX IMOJeH JaHHBIX PAJANOJIOKALMOHHBIX HAOJIOACHHUH ITO3BOJISIET
CYIIECTBEHHO IOBBICUTH KaueCTBO aHAJN3a, YCTPAHsIS CyOBEKTHBU3M, C OIpesie-
JICHHOH 10JIeil BEpOATHOCTH J]a€T BO3MOXKHOCTD ONPENENATh KOJMYECTBO 00JIaKOB
HaJl paiiOHaMH, HaXOIAIINMHCS MEX/y METEOPOJIOTHIECKUMH CTAaHIUSIMH, a TAKXKE
NoJIyyaTh HENpEephIBHYI0 BO BpeMmeHH uHpopmaruioo [4]. ITosTomy coBmecTHOE
HCIIOJIB30BAaHUE DPAHOIOKAI[MOHHBIX M CTAHIIMOHHBIX JAHHBIX JJIS aHAJIN3a KOJIU-
yecTBa 00JJAUHOCTH U ABJICHUH MOTOJBI JOJDKHO JaBaTh OoJiee Ha/IeKHBIM pe3ynb-
TaT [0 CPABHEHUIO C UCTIONB30BaHHEM KaKOT0-TH00 OZHOTO BHUA U3MEPEHUH.

ITonoGHBIE TOIXOABI HEOAHOKPATHO HCTOIB30BAIUCH paHbiie [2, 7, 8, 13] u
Jlalli HEeTJIOXHEe pe3yabTaThl. Panuonokanus HOCTOSHHO pa3BUBAETCs, B ONEPaTHUB-
HYI0 pabOTy METEOpOJIOTOB BBOJSATCS OoJiee COBEPIICHHBIC PaJHOJIOKAIIMOHHEIE
cHCTeMBl (B YaCTHOCTH, aBTOMAaTW3UPOBAHHBIA METEOPOJOTHYECKHH PaJHoJIoKa-
uoHHbBIH KoMIieke (AMPK) «Mereostueiikay) u mpo0iieMa COBMECTHOTO HCIIOIb-
30BaHUsI MHPOpMAIUHU PaJHOJIOKATOPa M METEOCTAHIMI BHOBb O0Opesa aKTyaib-
HOCTb.

* Cm. Mereopounorust u ruaposorusi. 2002. Ne 8 (coBmecTHO ¢ A.A. CMHUPHOBOIA).
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AMPK «Merteostueiika» pa3paboran Ha 6a3e METCOPOJIIOTHYECKOTO PaIroJIoKa-
topa MPJI-5 mns oGecrieuennst morpebureneit mHpopMmarmeir 00 00NIAYHOCTH U
CBSI3aHHBIX C HeW sBieHUi morogpl. OH IMPUCTIOCOONIEH K HYXJaM MOTpeOuTens,
o0ajaeT BRICOKOH HAJEKHOCTHIO U 00BeKTHBHOCTRIO. AMPK mpencrasisier nas-
HBle HaOmoneHnid Ha skpane [IOBM B Bume kapt mereossneHmir, O, BbicoT
BEepXHEW TPaHUIBI IMOJIS PaguodXa, OTPAKAEMOCTH B 7 ciosix, kKoHTypoB OAII,
CKOPOCTH UIKBAJIOB, WHTEHCHUBHOCTH OCAJKOB, BHIAMMOCTH B OCaZKaX M BEPTH-
KaJIbHBIX CEUCHHWH 110 TPOU3BOJBHOMY panuycy. M3o00pa)keHue BBIBOAWUTCS Ha
9KpaH B ONEPATUBHOM PEXHMME U MPEJCTaBIsieT CO00H pa3HOOOpa3HbIe MO pa3Me-
pam u ¢GopMe IOJIsl, COCTOSIIUE U3 DIEMEHTAapHBIX KBanpaToB 4x4 xu. PaifoH m3-
MepeHus npeacraBisier coboi npsmoyronbHUK 400x400 xm, IEHTPHUPOBAHHBINA
OTHOCHUTEIIbHO pajuosokaropa [11].

B nmanHO# cTaThe paccMaTpuBaeTCs BO3MOXKHOCTh MCIOJIB30BAHUS JTaHHBIX
MPIJI mis monyueHus UHPOPMAIMK O KOJHYCCTBE OOJIAYHOCTH HaJ| paliOHaAMH,
PacToIOKEHHBIMHU MEXYy METEOCTAaHIIMAMH, U OTIPEIeNIIETCs] BEPOSITHOCTh Pauo-
JIOKAIIMOHHOTO PACMO3HABAHUS 00JIAYHOCTH B TEIUTBIA MEPHOJ TOIA.

PagmonokanmoHHple JaHHBIE TpEACTaBICHB MH(OpMAIUCH, IONMydYeHHON Ha
MPIJI-5 AMCT bonsmoe Casuso (1. [Ilepmp) ¢ momompsio AMPK «MeTteosdeiikay
o BocbMu cunonTryeckuMm cpokam (0, 3, 6, 9, 12, 15, 18, 21 u MexayHapOAHOTO
cormacoBanHoro BpemeHn (MCB)) 3a 1998—2000 rr. [ns aHanm3a KOJIUYECTBA
00JTaYHOCTH WCTOJB30BAKCH JaHHBIC HaOmoaeHuid Ha 13 meteoctanmmsax [lepm-
CKOM obsacTH, a Takke 7 craHiusax CBepJIOBCKOH 00JacTH, pacHojIOXKEHHBIX B
paauyce aeiicteus MPJI-5, pasaom 200 xu. MccnenoBanue mpoBOAUIOCH IS TEP-
pHUTOpHUH, BKIIOYaroIei B ceds Tpu cyOnsekTa Poccuiickoit @eneparmu: eHTpaib-
HYIO U 10KHYI0 4acTh Ilepmckoii o6mactu, Komu-Ilepmsmnkuii aBTOHOMHBIH OKpYT
u 1oro-3amnaj CBepaIoBCKOi 00IacTH.

[TonydeHnnas Ha MeTeocTaHIMsIX U ¢ nomoisio MPJI uadopmarms 06 obnag-
HOCTH CYIIECTBCHHO pa3inyaercs. B mepBoM ciydae 3TO KOJNHUYECTBO OOIAKOB,
XapaKTepU3yIOIIee CTEICHb MOKPHITUS 00JaYHOCTHI0 HEKOTOPOTO TPOCTPAHCTBA,
0003peBaeMOro HaOmoIaTeneM M3 TaHHOMH TOYKH, KOTOPOE OTrpaHHYMBACTCS
HEOSCHBIM CBOJIOM H TOPH30HTOM, BO BTOPOM — PaIH0dX0 00JIaKOB (ero oTpaxka-
eMocTh U KoH(purypanus). [lo3ToMy cTporast CONOCTaBIMOCTh JTAHHBIX CTAHIIMOH-
HBIX ¥ PaJHOJIOKAIIMOHHBIX HAOIIOICHUH BO3MOXKHA B CIy4ae, €CIIi CHUMATh JaH-
HBle 00 oOmagHocTH ¢ MoHMTOpa [I9BM c momornpio Kpyriol nmajeTku (paany-
COM MPHUOIM3UTENBHO PaBHOW pannycy 0030pa HabIoaTeNs1) ¢ IIEHTPOM B TOUKE
PacTIoNIOKEHHUS CTAaHIWU. DTOT MyTh OBUT OBl BO3MOXEH HpH OOJNBIION TycToTe
CTaHLMH, B pPeaJbHBIX YCIOBHAX TaKas MHTEPIOJAIHUS JACT OOJBIIYI0 OIIHOKY.
Yt00BI 3TOTO M30EKATh, PaliOH U3MEPEHHI ObLT Pa30WT Ha KBAAPaThl, B KAXKIOM
MX KOTOPBIX KOJHMYECTBO 00JIaKOB onpenesuiock o 10-Ti GayulbHOM mIkalie Kak
JOJIs TUIOLIA M, 3aHATOH obnadHocThio. Pacnpenenenue Oamna o6iaaunoctu (N)
Oosibie, yeM JIIOOOW Jpyrod MeETEOBENMYMHBI 3aBUCHT OT pa3Mepa KBajpara, ¢
MOMOIIBI0 KOTOporo ompezeneHo N. Eciu mpu mepeBojie paariosioOKallOHHOTO
M300pakeHusI B KOJIMYECTBO O0IaKOB N ompenensiercs B Touke (4x4 km — paspe-
mieane AMPK «Merteosaeiika»), TO BO3MOXKHBI 2 COCTOSIHHS — IOJTHAsE o0Jad-
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HocTb (N = 10 6anr06) n sicho (N = 0 6anios). Ecian ke pa3mep KBajgpaTta paBeH
IO 0XBaTa panuoiiokaropa (400x400 xkm), To N TEOPETHYESCKH TOJKHO OBITH
OJIM3KO K CPEeJHUM 3HAUCHMSIM 00J1IauHOCTH (4—6 OaIIoB), a BEPOATHOCTH MAJIBIX
1 OONBIINX 3HAYCHUH JOIDKHA OBITH HEBBICOKOH. C IeNbI0 BEIOOpA ONITUMAIBHOTO
pa3Mepa KBajpata ObUIH ONPEAEIEHBI N I Pa3lIudHbIX KBaJPaTOB, pa3Mep KOTO-
phix m3MeHsuIcs oT 4x4 1o 400x400 xm.

PesynpraTel pacuera miIOTHOCTH pacnpezenceHus (%) KoludecTBa 00JaKoB IO
BOCBMH CPOKaM 3a BECh HCCIIEYEMbI EPHO MPEICTaBICHBI B Ta0II. 1.

Tab6imma 1
ILtoTHOCTH pacnpenenenus (%) Koan4ecTBa 00J1aK0B
Pazmep O061a4HOCTb, 6an
xampara, kv | 0 | 1 [ 2| 3] 4 [ 5] 6] 7 [ 8] 9] 10
4x4 624 0 0 0 0 0 0 0 0 0 376

12x12 80,1 03 0.2 0 0 01 01 01 02 03 186
25%25 7,1 41 31 30 13 18 20 21 22 23 30
50x50 612 183 122 43 10 08 01 02 03 06 10
100x100 234 445 176 80 29 26 08 01 01 0 0
200x200 28 513 306 136 15 01 01 0 0 0 0
400x400 36 482 297 164 13 08 0 0 0 0 0

Crenyetr OTMETHTh, YTO B PE3yJbTaTe OCIa0JIeHUs] CUTHAIA PaioJIoKaTopa 1o
Mepe yranenus or MPJI Ha pacctosauu 100 kv u Gojiee 4acTh 00JIaKOB PagUOI0-
KaTop HE MOXeT OOHapyXuTh. [103TOMy HanOoOIbIIAs MJIOTHOCTH pacrpeeeHHs
o0agHOCTH OTHOCHUTCS K 0 6@1106 TIpH UCIIONIB30BAHNN KBAJPAaTOB MAJOTO pa3Me-
pa (ms kBagparos 12x12, 25x25, 50x50 km — 80,1, 75,1 u 61,2% cooTBeTCTBECH-
HO), U K | 6azny Tpu HCTIONB30BAaHWUHU KBaJpaToB Oonbmioro pasmepa (100x100,
200x200, 400x400 xm — 44,5, 51,3 n 48,2% coorBercTBeHHO). DyHKIMS pactpe-
JeNeHrs 00JIaKOB UMEeT CIEAYIOMHN BHUI: U KBaapaToB 12x12, 25x25 u 50x50
KM TIOBTOPSIEMOCTh OOJIAYHOCTH YOBIBa€T B CTOPOHY YBeJMuUeHHUs Oajuia o0ayHo-
CTH, IOCTHras MUHMMyMa B rpagauuu 3—6 6annog, 3aTeM IUIOTHOCTh pacipe/e-
JeHusi BHOBb Bo3pacraer. [ kBagpaToB 100x100, 200x200 u 400x400 xm mioT-
HOCTb pacrpe/eNeHus MPUHUMAaET OJHOBEPUIMHHBIA B ¢ MAKCUMYMOM B 1 6ar,
YMEHBINAsCh HAa KAXIOM MIare mpu nepexoie K OojplieMy 0aly o01auHOCTH,
jJocruras MUHMMyMa npu N = 8 oamios (0,1%) mpu ncronb30BaHUM KBajaparta
100x100 xa, ipu N = 6 6annos (0,1%) s kBagpara 200x200 kv u ipu N = 5 ban-
106 (0,8%) st kBagpara 400x400 rm.

HeobxoaumMo oTMeTHTB, Y4TO MO AaHHBIM Tabx. 1, mpu paboTe ¢ KBaxpaToMm
12x12 xm u3-3a HE3HAYUTEIHHOCTH €ro pa3Mepa BEPOSTHOCTh CPEAHUX 3HAUCHHMH
00TaYHOCTH MaJia, TIO3TOMY N B mpeaenax paccmarpuBaemoil miomanu (400x400
KM) CTpeMHTCS K KpaliHMM 3HadeHusM. KBaaparel e OonbpIIOro pasmepa
(100x100, 200x200 u 400x400 xm) He AT TOCTOBEPHON MH(POPMAIMU O KOJIH-
YyecTBe 00JJAYHOCTH, TaK KaK C yBEJIWYEHHEM ILIOMIaay KBajapara N crpeMurcs K 1
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oanny. Ucxons w3 310ro, Hamboiee ONTHMAIBHBIM OKa3bIBAETCS HCIIOJIb30BaHHE
KBagpaToB 25x25 u 50x50 xm.

Iocnenyromas padoTa MPOBOIMIACH TOJNBKO € KBafgpaToM 25x25 xm, mpenro-
YTEeHHE KOTOPOMY OBLIO OTAAHO B CHJIY TOTO, YTO COIJIACHO METOJMKE, MPEeJIo-
xkerHoM V.M. banOyukum [2], paguyc o630pa HabmromaTeneM HebocBoaa () mpu
OIIpe/IeNICHNH KOJIMYEeCTBa 00JIAKOB PACCUUTHIBACTCS CJICIYIOIUM 00pa3oM:

r= Heo

sing’
rne H,,,— BBICOTa HIDKHEH IpaHuLbl 00JIaKOB, KM; £ — yroi 0030pa 00J1a4HOCTH,
epad. [Inga paccmaTpuBaeMoil TeppuUTOpHH I cocTaBisieT B cpemHeM 10—15 xm.
[Nomumo 3Toro ObLTa paccyMTaHa BUIUMOCTB, ONpesesieMas HaOIroIaTesIMU Ha
20 MeTeocTaHIMX, YUaCTBYIOIIUX B aHajiu3e. B cpexnem ona cocraBmia 12—33
KM (MHTEpBaJ M3MEHEHHMH INUPOK M3-32 Pa3HHIB!I (PU3UKO-TeorpapuIecKux ycio-
BUI CTaHIIUN).

Ha cnenyromem srtane paboThl ObUIM MOCTPOEHBI MOJIST 00JIaYHOCTH TI0 Pajiio-
JIOKAIIMOHHBIM JTAHHBIM ¢ TIOMOIIbI0 rpaduueckoit mporpammel SURFER, conep-
JKalel WHTEPIOSIIUOHHYIO MPOLEAYPY, OCHOBAaHHYIO HA MCIOJIB30BAHUH T€OCTa-
THYECKOTO aITOPUTMA JUIS BBIYHCIICHHS aBTOKOPPEISIIUN MEXAY TOUKaMu. Takas
mpoIeaypa aeT HanMEHBIIYI0 MOTpemHocTh npudmmkerns [10] (pucynok a). C
Y4ETOM HOMNPaBOK, KOTOPbIE OBUIH MEpOH pa3HOCTH MEXIy CTaHIIMOHHBIMH U pa-
JVOJIOKAIMOHHBIMU H3MEPEHMSIMH B y3JIaX CETKH, IJe MMEJHCh 00a Buaa JaH-
HBIX, CTPOMIIUCH TIOJISI COBMEIIICHHOTO H300paXkeHHs (PUCYHOK 6) Ha OCHOBE yCBO-
€HHsl CTAaHLHOHHBIX JaHHBIX B KOOpAMHATAX PaJUOJIOKALIMOHHOTO H300pa)KeHHS.
BHecenue nonpaBoK MPOBOJIUIOCH CIEAYIOIUM 00pa3oM: reorpaduyeckue Koop-
JMHATBI CTaHIMU MEpeBOJMINCh B KOOPJHMHATHI PaJMOJIOKAIIMOHHOIO H300paxe-
HHS. 3aTeM OIpelessUINCh KBaJIpaThl, COBIAJAIOUINE M0 MOJIOKEHHUIO C BHIOpaH-
HBIMHU CTaHIMSAMH, U B 3THX KBaJpaTax 3HadeHHe Oajuia 00JauHOCTH, ONpe/ieNeH-
HOE T10 N300pakeHNI0 PaInoI0KaTOPa, 3aMEHSIIOCHh CTAHIIMOHHBIM 3HAUCHHEM.

Jnst onpesieneHys OMUOKN N3MEPEHMS U3 aHaJIM3a IT00YEPEIHO HCKII0YAINCh
CTaHIMM, BOIIeAImME B obOnacTh aHanu3a. OmmOKa BBIYUCILIIACH 0 Pa3IMIHIO
6ayuta 00JaYHOCTH Ha MCKIIFOUYEHHOW CTaHIMM W B aHanmuze. [lo xaxmoMmy cpoky
npoBepka npousBoamwiack mo 20 Toukam (craHmmsM). Cpensss ommoOka (A) 3a
BECh HCCIIEYEMBIH TIEPHO]T CIIeyIOIas:

VYnpanenue oT paguooOKaTopa, Km 0—50 50—100 100—50  150—200
A, 6ann 0,75 2,5 4,5 5,0

CorjacHO 3TUM JaHHBIM, BEIIMYMHA OIMIMOKH YBEIMYHBACTCS C YAAJICHHEM OT
paaunonokaropa u usmensercs ot 0,7 6aria Ha pacctosann 45 kv (MeTeoCTaHIUs
Oxanck) 10 5 6annos Ha paccrosiaun 150—200 kv or MPJI. Cpennsist ommbka Ha
HCCIIeTyeMOH TUIONIaau cocTaBuia 2,7 6anra. BenmunHa ommOKU 3aBUCUT OT Ce-
30Ha TOAa U BPEMCHH CYTOK. 3UMOI A OOJIbIIEe CPEIHEr0 3HAYCHUSI, TOCKOJIBKY B
9TO BpeMsi npeodiaaaT o0naka ¢ Majoil BOJHOCTIO, KOTOPBIE IIOXO Paclo3Ha-
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1otcst MPJL. Ho netom 1 B TeMHOE BpeMst CyTOK omnOka 6im3ka k 0 6anios u naxe
Ha ynanenuu 150 kv ot MPJI 3agactyro He npessimaet 0,5 6anra.
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IIpoBencHHBIe HamMK UcclienoBaHus [12] moka3aiu, 4To OIUOKa COBMECTHOTO
WCIIONIE30BAHMS PaJIOIOKAIIMOHHBIX W CTAHIIMOHHBIX M3MEPEHHH, IPEICTaBICH-
Hasl BBIIIC, MCHBIIE, YeM OIMOKa KaKoro-Tibo OZHOTO BHAa NaHHBIX (B 1,6 pasa
M0 CPAaBHEHHUIO CO CTAaHIIMOHHBIMH H B 1,8 pa3a 1o CpaBHEHHUIO C paJHOJIOKAIHOH-
HBIMH HAOJTIOICHUSIMU ).

Hcxons u3 pUBEICHHBIX Pe3yIbTATOB, MOXKHO CAENATh BEIBOJ O BO3MOKHOCTH
HCTIOJIE30BAHUS TTOJICH COBMEIIEHHOTO H300paXeHHsI, IOCTPOCHHBIX 110 KBaJpaTaM
25x25 kM, B omepaTHBHOHN paboTe I MONy4YeHHs OOJee Pempe3cHTaTUBHBIX B
MPOCTPAHCTBEHHOM OTHOIIICHUH JAHHBIX O KOJUYECTBE 00JAUHOCTH.

Jpyroii BakHOW MHPOOIEMO, KOTOPYIO MOMOTAIOT PEIIUTh PaHOJIOKATOPEI,
ABJISIETCS OINpejeieHne Buaa obsnauHocT Ha paccrostauu 0—150 kv ot MPJI. B
COOTBETCTBUM C KPUTEPHUSIMHU pacro3HaBaHus, pazpadoranubiMu B [TO mm. A.U
Boeiikosa, ¢ momoripto MPJI 1o BepxHel rpaHuile paanodxa, ero KoHGUryparim
Y paJvoJIOKAIIMOHHOW OTPakaeMOCTH Ha JIBYX YPOBHSX (Ha YpOBHE HYJIEBOH H30-
TEPMBI U YPOBHE, JIeXKAIeM Ha 2 KM BBIIIE) ONPENeISTIOTCS (OPMBI 00JIaKOB U SIB-
JeHnit Torosl. BeposATHOCTh OOHapyKeHHsT 00JaYHOCTH YMEHBIIACTCS C YMEHb-
IIEHHEM BOJHOCTH O0JIAKOB, UX MOITHOCTH U C YAAJICHUEM OT PaJnO0JIOKaTopa.

Pannonokanuonnsle nanuele 3a 12 ¥ MCB B mae — aBrycre 1998—2000 rr.
CPaBHUBAIACH C HAOMIOACHMSAMH Ha 6 craHmmsax [lepmckoit obmactu. CraHImH
BBIOpaHBI TAKUM 00pa3oM, YTOOBI OHM OBLIH Ha pazHOM pacctosanu or MPJI: 0—
50 xm (Oxanck), 5S0—100 xm (Bepemaruno, Yepmos) u 100—150 xm (JIsichBa,
I'yb6axa, Kynsimkap).

JIIst  cOmoCTaBUMOCTH JAHHBIX OOOMX BHAOB HaOmOAeHHH oOaka OBUIH
CTPyIIHUpPOBaHbI creayronmM obpazom: Q — Ch, Cu; N — Ns—As; S — St, Sc.

[Tpu 5TOM NPUHUMATTUCH CIIETYIOIIHE YCIOBUSI:

1. PaccTostHEE MEXIy METEOPOIIOTHIECKUM 00BEKTOM, 0OHapykeHHBIM MPJI n
MeTeOCTaHIMEHN He JOJHKHO IpeBblath 20 xu;

2. Eciu pagmonoKanioHHbIE XapaKTEPUCTUKN YKa3bIBAIM HA HaJUYue O0Jay-
HocTH BUIa Q, To OHa (EKCHpOBAJACh MMPH YCIOBHHU €€ TIOATBEPKACHUS HaOIr0Na-
TeJIEM Ha CTaHIMH He To3Hee | v mocie cpoka pagroIOKaIlHOHHEIX HaOJIFOICHHIA;

3. Korma HabmromaTens Ha cTaHIMU oTMedan oOnaka tuma N, a coriacHo pa-
JTUOJIOKAI[MOHHBIM XapaKTePUCTUKaM HaOmoanuch Q W cuHOmTHYeCKas o0cTa-
HOBKa MOATBEPKAalla BO3MOXKHOCTh HAIMYUSI Ky4eBO-J0XKIEBOH OOJIAYHOCTH, TO
NPUHUMAJIOCK, YTO HaOMroHar0Tes obaka Buaa Q.

SIBneHus morojipl cuuTaNuch pacrno3HaHHeIMH MPJI, ecniu oHM moATBEpKIA-
JIMCh JaHHBIMU BH3yaJIbHBIX HAOJII0ICHHH.

Pe3ynbpTaThl cOMOCTaBIEHUSI PaMOJIOKAIIMOHHBIX M CTAHIIMOHHBIX HAONIOjIe-
HUH pUBeIeHBl B TaON. 2. DTH HaHHBIC IOKA3BIBAIOT, YTO BEPOSATHOCTH PAJHOIIO-
KaI[MOHHOTO pacro3HaBaHus o0yakoB Buga Q u N HECKONBKO HIKE BEPOSTHOCTH
PaAHOIOKAIIMOHHOTO OOHAPYKEHUS 3TUX siBieHud 1o nanHbM [ TO [14] u cocras-
astiet 71 m 60% coorBercTBeHHO At paguyca 0—50 xu, 58 u 59% mna panuyca
50—100 xm n 45 n 46% s paguyca 100—150 xu. Ecnu He yunThIBaTh pasmiene-
HUe BHIOB oOiayHOCTH HAa Q m N, OKa3pIBaeTCs, 4TO BEPOSATHOCTH PATUOIOKAIIH-
OHHOTO pacro3HaBanus 1 paauycoB 0—50, 50—100, 100—150 xm paBha 82, 71
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1 70% COOTBETCTBEHHO, HO 1a)K€ B ATOM ClIyyae OHA HHMXKEC BEPOSITHOCTH PaJHOJIO-
KaIlMOHHOT'O OOHAPYKCHHUSI.

Ipu nepexone x GoNbIIEMY paIiycy YBEIHMYHBACTCS BEPOSTHOCTH OOHApyKe-
HUA obmavHocty Buaa N mo cpaBHeHHIO ¢ Q. 3aMeTHM, 9TO BENHKAa BEPOSTHOCTD
CIIydaeB, KOT/Ia paguojoKaTop KiaccudumupoBan obmaka Q xak N, 9ro Moxer
OBITh CBSI3aHO C HETOYHOCTBHIO KPHTEPHUEB PACIIO3HABAHUS 00JIa4HOCTH.

Tab6uura 2
Pe3yabTaThl CONOCTABJICHHUS PAAHOJIOKAMOHHBIX M CTAHIIMOHHBIX
Ha0JII0IEHUI1 32 00JIAYHOCTHIO
CraHIMOHHBIE PajuosiokanuoHHbie Bepost- BepositHocTb
Pamuyc HaOJII0ICHYS HaOJII0ICHUS HocTp | OOHAPYKEHHs
0030pa, 10 JaHHBEIM

o | B fmeno | N S| o mapy.|PRcmoome] TPIET
06aKoB | ciy4yaeB meHopy BaHUs, % » 70

050 Q 75 53(71) 8(11) 11(14)  3(@) 71 90100
N 5  1(20)  3(60) 0 1(20) 60 90100
S 65 0 9(14)  26(40) 30(46) 40 4080

50100 Q 184 106(58) 23(13) 17(9) 38(20) 58 90100
N 27 519 16(59) 1(4)  5(18) 59 90
s 95 0 13(14) 22(23) 60(63) 23 0

100150 Q 314 142(45) 49(16) 10(3) 113(36) 45 90
N 50  8(16) 23(46) 1(2)  18(36) 46 70
S 126 1(1) 15(12) 24(19) 86(68) 19 0

Tpumeuanue. 30ech B CKOOKaX — paJOIOKAMOHHBIC JaHHBIC (B MPOLICHTAX).

Jlist aHamu3a OBLITH TakKe B3ATHI 0Oaka Buma S. OHK 001a1af0T Maloi BOIHO-
CTBI0, IO3TOMY (b (EKTHBHBII Panyc WX pacmo3HaBaHus He mpesbimaet 30 kv [1,
15]. Bmxkaiimas k MPJI meteoctanmus (OxaHCK) HaXOAUTCS Ha yOaleHUH 45 ku,
MO3TOMY Ja)Ke Ha HeW BEPOSITHOCTh PACIO3HABaHHs OOJAKOB BHAA S COCTaBHIIA
quis 40%, npu ynanenun o MPJI va 50—100 kv — 23% u 19% Ha paccrosHuu
100—150 xm. IIpum aTom pammosxo He HaOmoganock B 46, 63 u 68% cinydaes mis
BCEX TPEX PacCMaTPUBACMBIX PaIHyCOB COOTBETCTBEHHO.

Crnemyer Takke OTMETHTB, YTO C YBEJIIMYCHHEM paJryca TOBBIIIACTCS BEPOSIT-
HOCTB CITy4aeB, KOTJla paJH03X0 HE HAOMIOaeTcs, B TO BpeMs Kak HaOIoIaTeIn
Ha METCOCTAHIHUAX OTMeYarT o0mavHocTh BUIOB Q u N (mns pagmyca 100—150
KM BEpOSATHOCTh CITy4acB, KOTJIa PaauodXo He OOHapyxkeHo, coctaBmia 36%, a
BEPOSITHOCTh pacrio3HaBanusi — 45—46%). DTo cBS3aHO ¢ PACIONIOKEHUEM CTaH-
i, Haxomsmuxcs Ha yaanerun 100—150 kv ot MPJI, B 30HaX mepenaaa pebe-
(ha, BCIAEICTBHE YEro BEPIIMHBI OOJIAKOB JICKAT HUKE JIMHUM PATHOTOPHU30HTA
[11].

W3 mpuBeneHHBIX MAHHBIX CICIYET, YTO BEPOSTHOCTH PaJUOJOKAIUOHHOTO
pacro3HaBaHusl OOJIAYHOCTH JOCTATOYHO BBICOKA, HO HECKOJIbKO HHXKE BEPOSTHO-
CTH HX PaJHOJIOKAIIMOHHOTO OOHApYXEHUs. BO3MOXHBIC IyTH pelIeHHus mpodiie-
MBI PaJHOJIOKAIIMOHHOTO PACIIO3HABAHUS OOJAKOB COCTOST B CIEAYIOIIEM: 1) He
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paszpensath Bubl obnaunocTy Ha Q u N 160 yTOUHUTH KPUTEPUM MX paclio3HaBa-
HUS; 2) WCTONB30BATh MpH aHaMM3e HH(OpMAIio 00 aOCONOTHBIX BBICOTAX HC-
CJEelyEMBIX CTaHLUH.

[IpoBeneHHOE HCClIENOBAHUE MOKA3aJI0 BO3MOKHOCTh COBMECTHOTO HCIIONB30-
BaHMS JAHHBIX CTAHIIMOHHBIX U PAJHOIOKANUOHHBIX HAONIOJCHUH, TOTyIEHHBIX C
nomomeio AMPK «Merteosueiikay, npu aHamm3e o0gayHBIX moneid. OCHOBHBIE
PE3YNIBTATHI CBOAATCS K CICIYIOLIEMY:

1. BriOpan kBagpat pasmepoM 25x25 xm, ONITUMAaIBHBIN IJIs IEpeBO/Ia paJno-
JIOKAIIMOHHOTO M300pa)KEeHUsI B KOJTMYECTBO 00JIaKOB.

2. Tlpennoxena METOAMKA OIpEEIeHUs] KOJINYECTBa O0NAYHOCTH ITyTEM BBE-
JICHUS TIONPaBOK B JaHHBIC PaJNOJIOKAIIMOHHBIX HAOIIONEHHUH, YTO ITO3BOJISIET MO-
JTydaTh MH(GOPMAIHMIO O paclpesieNieHny 00JayHOCTH HaJl pallOHaMHM, HaXOMSIIH-
MHUCS MEX]Ty METEOCTaHIIUSIMH.

3. OmnpeneneHa BEpPOSTHOCTh PaAMOJIOKAIIOHHOTO PaclO3HaBaHUS O0JIAauHO-
ctu. MccnenoBaHne MoKas3ajlo HEIOCTAaTOYHYIO CTEIEHb HAJISKHOCTH PaJHOJIOKa-
IIMOHHOTO MeTo1a HabmoneHuil. HeoOXoauMo repecMoTpeTh KpUTEPHN PacIio3Ha-
BaHUs oOmauHocTH st AMPK «Merteosaeiikay, y9uThIBas CIOXHBIE (HU3UKO—
reorpapuuecKue yCIOBUSA Ha TEPPUTOPHH Y panbekoro IIpukamps.

ABTOpHI BEIpakatoT O6maronapaocts corpyaankamM AMCI bomsmoe CaBuHo (T.
ITepmp) A.M. Bomnkoroit u U.C. 3amopuny 3a mpenocTtaBieHHe HHOPMAIUU C
AMPK «Merteosueiikay, HadanbHuKy [lepmckoro II'MC A.JI. HaymoBy, pykoBo-
nutento Ypanbckoro YIMC C.M. BpoBenko u HauanbHUKYy CBEpAJIOBCKOTO
LI'MC JLU. Kamtys 3a mpegoctaBieHue HHGOPMAIIUU ¢ METCOCTAHIIU.

Pabora BhimonHeHa npu nojuepxke Poccuiickoro hoHAa QpyHIaMEeHTaIbHBIX
uccnenoBanuii (npoekt 01-05-96454) u mnporpammsl «YHuBepcuTeTbl Poccuu»
(mpoext YP.08.01.016).
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2.3. UncJIeHHBIH aHAJIN3 JaHHBIX PAAHOJIOKAIMOHHBIX
W CTAHIHOHHBIX U3MePEeHUi 001auHOCTH ™

H3mepenusi konuyecTBa 00JIAKOB Ha METEOPOJOTMYECKHX CTaHIMAX HE JA0T
MOJIHOTO TIPEJCTABICHHS O paclpe/eleHu 00JIauHOCTH 110 KaKoi-Tinbo TeppHuTo-
pun (IyTEIpOBOAY, BOJOCOOPY PEKH, Tpacce MojieTa MaJoi aBHAIMU), OCOOCHHO
OpPU PEAKOM CeTH HAOIIOMATENbHBIX CTAHIUN. 3HAYUTEILHOE PACCTOSHHE MEXIY
METEOCTAHIMSAMH BEJIET K BHIHYKJICHHOMY OCPEIHEHUIO 3HAYCHHI OaIUIoB 00ay-
HOCTH, TIOJIy4eHHBIX Ha cTaHIUsAX. Tak, uccieayeMast TeppUTOPHsl YCIOBHO pa30u-
BAeTCsl HAa MPSIMOYTOJIbHUKH C IIEHTPOM B TOUYKE PACIOJIOKCHHUS CTAHIMU, U OTIpe-
JIeISIeTCs CPeIHUi 10 JaHHOU Tutonnaau 6amt obnaunoctr. OCpeIHEHHE METEOPO-
JIOTHYECKUX MOJIeH, BHIIIOIHEHHOE TaKUM 00pa30M, BEIET K MX CIIIAXKHBAHUIO, KO-
TOpoe TeM Ooublie, YeM OoJIblile IUIONIalb ocpeHeHus. [Ipu paccTOsTHUN Mex Ty
crannusamu 80—100 kv u Oosiee 3ahUKCHPOBAHHOE HA CTAHIIUH KOJHYECTBO 00-
JIAKOB CYIECTBEHHO OTJIMYAETCSI OT CPEHEro Mo IUIOIAaM 3HaueHus. Bo m3bexa-
HHUEC 3TOrO H€O6XOJII/IMO YMEHBIIUTD IJIOIIAJIb OCPEAHCHUA, T. €. YBEJIMYUTH I'YCTO-
Ty METE€OCTaHIUil. DTO He BCerja BBIIIOIHUMO, MIO3TOMY JUIsl MTOJIYYEHHS TJIOIIA -
HBIX XapaKTCPUCTUK 00JIaYHOCTH Hapaay ¢ KOHTAaKTHBIMU Ha6J'I}O}IeHI/IHMI/I Ha McE-
TEOCTaHIMAX 1IeJIECO00Pa3HO HMCIOIb30BaTh AMCTAHIIMOHHBIE (CITyTHHUKOBBIE, pa-
JIOJIOKAIIMOHHBIE) METO/IbI U3MEPEHUH.

B nanHoit pabote npearaeTcs MeTOIMKa ITOCTPOEHHS 10JIel 00JIAYHOCTH ITy-
TEeM COBMECTHOTO aHajM3a JAHHBIX PaJHOJIOKAlIMOHHBIX M CTAHIMOHHBIX M3Mepe-

* Cm. Mereoponorus u ruaposiorust. 2003. Ne 7 (coBmectHO ¢ A.A. CMHPHOBOR).
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HUi Oayuta obnaynocty (n). Pemenne npoGieMbl COBMECTHOIO aHAIM3a 3aKII0Ya-
eTcs B IPUMEHCHUH METOa BapHUAIlMOHHOTO COTJIACOBAHUS CTAHIMOHHBIX HAOIIO-
JICHUH 32 00JIAYHOCTHIO M PAIHONIOKAIIMOHHBIX HAOIIONECHHIH 32 THAPOMETEOpaMH,
NP KOTOPOM YYHTBIBAIOTCS IMPEUMyIIecTBa 000MX BHIAOB HaOmoneHwi [4, 5, 9,
14].

Heo0xoauMo 0TMETHTH, YTO O HACTOSIIECTO BPEeMEHH IpobeMe BOCCTaHOBIIE-
HUS TI0JIel 00JaYHOCTH TI0 PaIUOIOKAIIMOHHBIM JAHHBIM HE YIEISIIOCH JOJDKHOTO
BHUMaHHs. DTO OOBSICHSETCS TEM, YTO OCHOBHOE Ha3HA4YCHHE paJHoJIoKaTopa 3a-
KJII04YaeTcst B onpezaeneHun Gopm obimaynoctd B OmmwkHed 3oHe (30—40 xm ot
MeTeoposiorudeckoro paguonokaropa (MPJI)) u omacHbIX sBICHUI TMOTOABI B pa-
muyce aevicteust MPJI (mo 300 xm). O0GnMa4HOCTh ¢ Majol BOJAHOCTHIO M HE3HAUH-
TENBHOM BEPTHKAJIBHOW MPOTSHKEHHOCTBIO PaMOJIOKATOp HE (UKCHUPYET YK€ Ha
ynanenun 40 kv ot MPJL. D¢ddexruBHbIil paguyc oOHapykeHUs (pacCTOSHUE, Ha
KOTOPOM DPaJHOJIOKaTOp OOHapyXHBaeT 00JaKka ¢ BEPOSTHOCTBIO HE MeHee 95%)
KY4eBO-JI0XKIEBEIX 00JIaKOB, COMPOBOKIAOIINXCS TPO30H, TPAIOM, CHIIBHBIM JIB-
HeM, coctaBisieT S0—200 xm, KydeBO-TOKICBBIX M CIOUCTO-I0KICBHIX O0JIAKOB
— 60—120 xm, MOUTHBIX Ky4eBEIX 001akoB 0e3 ocankoB — 10—50 xu, ciomcro-
00pa3Hoii 001agHOCTH BeeX spycoB 0e3 ocaakoB —10—30 xu B 3aBUCHMOCTH OT
ce3oHa roaa [7, 12]. OgHako MpOBEACHHBIE paHee aBTOpaMu HUccienoBaHus [8]
MO3BOJIMJIM CAEJaTh BBIBOJ O BO3MOXXHOCTH COBMECTHOT'O HCIOJIB30BaHUS pavo-
JIOKAIIMOHHBIX U CTAHI[MOHHBIX HAOJIOICHNH [UIsl aHau3a 00navHbIX nojei. Takue
COBMEIICHHBIE TIOJIS SIBJIAIOTCS Oojiee penpe3eHTaTHBHBIMHU B IPOCTPAHCTBEHHOM
OTHOIIECHHUHU TI0 CPaBHEHMIO C KaKMM-JIHOO OJHUM BHAOM HaOJIOJeHUil 3a 00nay-
HOCTBIO.

Jis aHanM3a WCMONB30BANUCH PE3YNBTAThl HAOMIOACHUI 3a o0muM OajioM
obmagnoctu B 2000 r. 3a cuHOTITHUYEeCcKUe cpoku 0, 3, 6, 9, 12, 15, 18, 21 v MCB.
JanHBIE pannoiiokaTopa OBUTH MPEICTAaBICHB MHPOPMALUEH, MOTy4eHHOH C T0-
MOIIBI0 aBTOMATH3UPOBAHHOTO METEOPOJIOTHIECKOTO DPAIHONIOKAIIHOHHOTO KOM-
mwrekca (AMPK) «Merteostueiikay, nefictByromero Ha 6aze MPJI-5 (mecto pacmo-
JIOXKCHUST — TpaXkIaHCKas aBUaMmereoctannus bonpmoe CasuHo, . [lepms) [1, 7,
8]. AMPK «MerTeosueiika» BBIBOJUT PaTHOIOKAI[MOHHOE H300pakeHHe Ha IKpaH
MOHHTOpa KOMIIBIOTEpA IMOJIb30BATENs B BHUJIE KaPThl 00JIaYHOCTH U SIBIICHUH, 3a-
¢ukcupoBanHbix MPJI-5 B pamuyce 200 xm, ¢ MUHUMAaTbHBIM paspemieHneM 4x4
xm. JlaHHBIC CTAHIIMOHHBIX HAOJIOACHUI BKJIOUanu uHpopmarmo ¢ 20 Mereo-
cranmmii [lepmckoit u CBepanioBckoit obnacteil. MeTeoCTaHITNN PacloIOKEeHBI B
npezienax o0OJACTH HCCIIEOBAHUS, KOTOpas MpEACTAaBIsieT cOoOOW TEPPUTOPHUIO
400x400 km, B IEHTpE KOTOPOI HAXOAUTCS PaJUOIIOKATOP.

Hudopmanuio, nojaydaeMyro ¢ METEOPOJIOTHIECKOT0 PaHoIoOKaTopa, He00Xo-
JIIMO TIEPEBECTH U3 PaIMOJIOKAIMOHHOT0 N300paxkeH s B 0ai1 001a4HOCTH, HHAYEe
Pa3HOpPOJHbBIE PAJMOIOKAlMOHHBIE U CTAHIIMOHHBIE MOJA OONAYHOCTH HE IOJIe-
KaT cpaBHEHMIO. J{JIst MpUBeieHNS PaIOJIOKAMOHHBIX 1 CTAHIIMOHHBIX JTAHHBIX K
OJTHOMY By ObLiIa ITpOBEJICHA ClIeAyIoNIas Mpoleaypa: paioH n3MepeHni pazou-
BaJICS HA KBAJPaThl CO CTOpoHaMu 25%25 xu obmmM yuciaom 256. Kaapar takoro
pasMepa SIBISIETCSI ONTHMAJIBHBIM JUIS TIEPEeBOJIa PaJnoIOKAlMOHHOTO M300paske-
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HUA B Oayut obnaynocty. [lo kaxknomy kBanapaty n onpenesnsuics no 10—0amnbHoN
IIKaIe Kak JOJ IUTOMIAaI KBaapara, 3aHATast 00ayHOCThI0. MeTonuKa nepeBosia
PannoIOKaMOHHOTO M300pakeH!s B 621 00JIa9HOCTH MOJIPOOHO PACCMOTpPEHA B
npensiaymei padore aBTopos [8]. [lomydeHHOE TakuM 00pa3oM 1ojie 00ITaYHOCTH
CUHUTAIIOCH TIoJIeM HyJieBoro npubimkernst (N).

CraHIMOHHBIC HAOMIOICHUS 332 O0JaYHOCTHIO TPATUIIMOHHO CUMTAIOTCSA Oojee
HaJICKHBIMH 110 CPaBHEHUIO ¢ MH(pOPMAIHEH, 0TyJaeMOl TUCTaHINOHHBIMH Me-
TogaMu. M, X0Ts, METO] CTAaHIMOHHBIX HAaOJIOJCHUH 00NagaeT psaoM HeJocTaT-
KOB KaK 0OBEKTUBHOTO, TaK U CyObEKTUBHOTO cBoiicTBa [10, 11], mpumem rumnore-
3y 0 ero Oojplield TOYHOCTH IO CPaBHEHUIO C METOAOM paJUOJIOKallMOHHBIX
HaOmonenuit. Cnenyst 9Toi runorese, nojie No npu MIPOBEJICHUN aHAIM3a KOPPEK-
THUPOBAJIOCH 110 JAHHBIM HAOJIOICHUI HAa METEOCTaHLIUIX.

ITome mepBoro mpubmmwkeHust (N;) Urpaer BaxXHYIO pojb IPH OOBEKTHBHOM
aHaIM3e, 0OCOOCHHO JUIs PaifoHOB, €l1ab0 OCBEICHHBIX JaHHBIMH HaOtoneHui [6].
Ot BeIOOpa N; 3aBHCHT TOYHOCTH KOHEYHOTO IOJS aHaiIHW3a. Takoe moie JT0HKHO
coJiepkaTh MH(GOPMAIMIO ¥ CTAHIIMOHHBIX M PAIHOJIOKAIIOHHBIX HAOMIOACHUH 32
00s1auHOCTHIO. B monckax Hamrydmero pesyiabraTa ObUIO HCIIOIB30BAHO ABA TO-
X0za K mporenype GopMHUpOBaHHS MOJIS NEpBOTro MpuommKeHus. [1epBoiid moaxon
COCTOSUI BO BHECEHHH HEBs30K B mosie Ng. [li1st aToro reorpaduueckie KoopanHa-
THl CTAHLMUI NEPEBOAWINCH B KOOPAWHATBHI PAJMOIOKAIMOHHOTO H300pakKeHHSI.
HeBsi3kM BBIYHCISIIMCH KaK Pa3HUIA B 3HAYCHUSX PaTUOIOKALMOHHBIX M CTaHIIU-
OHHBIX N3MEPEHMH 7 B T€X KBaJpaTax, I7le IMEINCh 00a Buaa JaHHbIX (AN = N, —
N,;). BbIUUCIEHHBIE HEBA3KU BHOCHIIUCH B Y3JbI CETKHU, PAJHONOKAIMOHHBIE KOOP-
JIMHATBI KOTOPBIX COBIAJald C KOOpJAUHATamu ctaHuui. Takum oOpazoM, B KBaJ-
partax, COBMAJAIOIINX IO TOJ0XEHHIO C METEOCTAaHIIMAMH, KOJHMYECTBO 00IadHO-
CTH OIIPEJEJICHHOE PAIMOIOKAIIOHHBIM METOJIOM 3aMEHSIOCH CTAHIIMOHHBIM 3Ha-
YEHHUEM.

Bropoii moxxon 3akmodasncs B HOJXYYSHHUH TI0JIS TIEPBOTO NMPHOIIIDKEHNUS ITyTeM
MHTEPIOJSALNY CTAHIIMOHHBIX M3MEPEHHUH BO BCE y3JIbl CETKH METOJIOM B3BELICH-
HBIX K03 duIreHToB. Beca BEIYMCISUTICE 110 CTaHAAPTHON GopMyIie

G=el", (1)
rje f — PacCTOsIHUE OT i-i CTAHIUK JI0 y3J1a CETKH, KM, 3 — MOCTOSHHBIA KO3 (-
(bunuenHT, 3HaYeHHE KOTOPOrO BBIOMPAIOCH OMBITHBIM MyTEM JUISl NPUHSATOrO pa-
JMyca BIHSHHS METeOCTaHIMiA. B Hamem ciyuae 8= 0,3-10 mpu paxmyce Bins-
HUSA 85 kv (MEHBIEe 3HAYCHUE PAJNyca HE MO3BOJSIET OXBATHTH BCIO HCCIIEIYe-
MY TEPPUTOPHIO U3-3a OOIBIIOTO PACCTOSHHS MEXIY cTaHmusamu). [Ipu ucmoinb-
30BaHHH ATOTO MOJX0]1a 3HAUCHHE 0ajlia 00JAYHOCTH B KAXKIOM y3JIe CETKH IOy~
4aJI0Ch U3 COOTHOIIEHMS

Nli =N0i+(Ncmi_N0i)'§i- 2

Jis onpeneneHusi OIMUOKH U3MEPEHUS M3 aHAIIN3a MO0YEPEIHO HCKIFOYaUCh
crannuu. [IpousBoaniiack MHTEPIOIUS aHAIHM3a HA MCKIIOYCHHBIC CTAHIMH U
BBIYHCIISUTACH OIMMOKA MO pa3nuauio 0amia 00Ja4HOCTH HAa UCKITIOUYEHHON CTaHITIH

1 B aHaM3e (110 KaXA0My cpokKy Obuto 20 mpoBepouHBIX Touek). Tak, ObIIo ompe-
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JIeJICHO, YTO IIPUMEHEHHE MEPBOro IOAX0/Aa /Uil HaxoxaAeHus rmost Ni Hampsmyto
3aBUCHT OT PACCTOSIHUS MEXIY KaKIBIM y3JIOM CETKH M PaJANOIOKaTOPOM U JaeT
ommnoOKy m3mepenus ot 0,75 6aria Ha ynanennu 50 kv 1o 5,0 6ar106 Ha ynajieHun
150—200 xm (BciencTBue OCiabNIeHHsI CHUTHANIA PaJlodXa M0 MEpe ero yaaJeHHs
ot MPJI). Benmnunna omuOKu BO3pacTaeT TakKe B 3UMHHNA IEPHOA, KOTAa Ipeod-
namaoT objaka crorcroodpasHsx ¢opMm. B cpennem ommbka cocraBuna 2,7 oai-
2. TIpn uCcnonb30BaHUM BTOPOTO TTOIX0/1a BEIWYHMHA OIIMOKY B MEHBIIICH CTENCHN
3aBUCHT OT PACCTOSIHUS MEXIY PaJHOJIOKATOPOM W Y3JIOM CETKH M COCTaBIISIET
0,35 6anna B Xonoausli nepuos roaa (okTsiOps — anpens) u 0,2 6aria — B Ten-
JIBIA iepro (Mait — CeHTAOpB).

B pesynbTate mpoBeJeHHON MPOBEPKHU MPEANOYTEHHE ObUIO OTAaHO moo Ny,
NOJIy4eHHOMY U3 cooTHomeHus (2). Eme oHO npenMyIecTBO NpUMEHEHUs! TaH-
HOTO MOJIS B KaU4€CTBE MEPBOT0 MPUOIIKEHNUS 3aKII0YaeTCs B TOM, YTO OHO COYe-
TaeT B ceOe JOCTOMHCTBA IBYX METOJOB M3MEPEHMH — 001afaeT BHICOKHM MpO-
CTPAHCTBEHHBIM pa3peIICHHEM pPAIHOJOKAIIMOHHOTO METOAa M HPUOIMKEHO K
TOYHOCTH CTaHIIMOHHOTO METO/IA.

Ha ocHOBaHMM MOTYYEHHOTO C MCHOJB30BAaHUEM BTOPOTO IMOJXOJA OIS Mep-
Boro mpuOmmkeHus N;, a Taxke moist Ny moctpoum moie N, Takoe, 9ToOBI OHO
0013210 HAUMEHBINCH CpeIHEKBAIPATHUCCKON OMMOKONH MO 00JacTH aHaiu3a.
IIpoBeneM MUHMMM3ALMIO:

N AN ) (N Ny

- dxd min . (3
ox  OX oy 0oy = )

I(N) =] |a(N=N,)*+Db
G

3necs N — nckomoe mone obmaunocti; G — obOnacTs aHanmsa; a u b — 1o-
CTOSIHHBIE BECOBbIE KOI(PHUIIUCHTHI.

AHanuzupyemoe 1oJie Mpy MPOBEACHUH PACUETOB CUMTAIOCH H30TPOIHBIM, M0-
sTomMy k03 uimeHt b umeer omMHAKOBOE 3HAYCHHE IO 0OEHM KOOPAMUHATAM IS
CYMMBI pa3HocTel B npaBoit yactu (3). Takum 0Opa3oMm, MpU MOCTPOCHUH aHAITN3a
YUUTBIBAIOTCS, BO-TIEPBBIX, 01130¢Th 1moJisi Ny K Gojiee TOUHBIM CTAHIMOHHBIM 3HA-
YSHUSIM OOJIAYHOCTH U, BO-BTOPBIX, TOPU3OHTAIBHBIC TpagueHThI moJist Ny, KoTopoe
001ajaeT BHICOKUM MPOCTPAHCTBEHHBIM paspelieHreM. B pesynbTare BapbUpoBa-
HU (3) TOTyYnM JUTMITHYECKOe YpaBHEHHe Diiepa:

FN-N,), (4N,
ox oy’

VpaBHenue (4) pemaercs TpH YCIOBUHM, YTO Ha TpaHHUIAX aHaIM3a

—a(N=N,)+b

-0. @)

N|5 .= N1| - (ycnoBue Jlupuxie), T. €. Ka4eCTBO aHaIM3a Oy/ACT CHUKATBCS C yBe-
JMYEHUEM PACCTOSIHUS MEXy BIUSIONIEH CTaHIMEH U y3JI0M CEeTKH M 3a Ipeaeia-
MU paJyca BIUSHUS JOCTHTHET TOYHOCTH IOJIsI HIEPBOTO MPHOIMKEHHUS.

[onmydennoe ypaBHeHue (4) COTEPKUT OOJIBIIOE YHCIIO TIEPEMEHHBIX, TOITOMY
ero IenecooOpa3HoO pemrath MEeToA0M uTeparnuid. Mcmomszyem mis pemeHus (4)
SKCTpanoJIupoBaHHbIN MeTox JInbmana [2, 3,9, 13]:
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2 v+, 2 v+l
(N —Ng) | 22N — N, )
ox? oy’
re v — HOMEp IOCJIeJ0BaTEIbHOT0 MPUOIIKEHU (MTepalnu); @ — napamerp
nepepenakcanuu [15], obecreunBarommii HAMOOJBIIYIO OBICTPOTY CXOIMMOCTH

N"™ =N +a|-a(N" =N, )+b . (5)

1 .
UTEPaLlMOHHOTO Mpolecca: o > 2 (cM. moapo6Hee [9]). B manHo# paboTe ucHonb-

3oBaica o = 0,36.
Crnaraemble ¢ IBOMHBIMY HHJCKCAMH B TPaBOW 4acTu (5) MOXKHO Mepenucarh B
KOHEYHO—PA3HOCTHOM BHJIE JJIS IATUTOYEYHOM CETKHU, MPUHUMast X = i, Y =

v+lv v+l v v+l v
N. . :NHY]—+N +Nij1+N» —4Nij,

ij i+1,j N i, j+1
TOr'JIa, COTJIACHO TpaBuiaM Tu(depeHMpoBaHus,
o°N B iv_il; + Ny —2N;;
ox? ’ r
o°N _ Nivﬁ1+NiV,j+1_2Nij

ay® ). r

i
rIe I — pacCTOSIHUE MEXIY COCCIHUMH Y3JIaMHU CETKH.

Tak B (5) npu N ¢ ungekcamu i — 1 1 j — 1 CTOMT HOMEp JAHHOTO MPHUOIHKE-
aust (v+ 1), ampu N ¢ uagekcamu i + 1 1 j + 1 — HOMep mpensiayiero npuoiu-
xeHus (V).

HeoOxoquMbIM yCIIOBUEM 3aBEepILUCHUs PAcyeTOB SBJIAETCS TpeboBaHWe, 3a-
KITIOYAIoIeecss B TOM, YTOOBI MOCJE BBIIOIHEHHS JOCTaTOYHO OOJBINOrO 4ucia
uTepanuii abCoMoTHAS BeJIMYMHA HEBSI3KH B KO TOYKe He IpeBbIIaia HEKO-
TOpPOW 33JAHHON BEJINYMHBI &, T. €.

v+l v
NS =N,

<g.

B Hamewm ciydae BBIYHCICHHS MPEKPAIIAINCH IIOCIE TOTO, KaK 3HauYCHHE & B
Kax1o# Touke pocturano 0,1, XoTst pe3ynbTaT CyIEecTBEHHO HE M3MEHSUICS IIpH &
<0,9.

Vcnionp3oBanue mporeayps! (5) npeanosiaraeT 3HaHHE BECOBBIX KOA(QHIIEH-
TOB @ U b, KOTOpBIE TOKHBI OBITH OOPATHO MPOTOPIIMOHATIBHBI CPeTHEKBAIPATH-
geckuM omrbkam B mossix No u N;. B HacTosiei pabote ObUIO BBEICHO YIPOIIIe-
HHE, 3aKII0YaroNieecs B TOM, 9TO KOA(QQHUINEHTH TPHHUMAIICH TIOCTOSIHHBIMH I10
BCEMY I10JII0, a UX 3HaYCHUs ObIIIM HalJIeHbl HAMU SMITMPHYECKH IIyTeM oa0opa ¢
NpOBEJIEHNEM KOHTpOJISl KauecTBa aHajIM3a Ha KakaoM Iare. HaumMeHspryro
ommOKy a1 pe3yabTar ¢ kodddumumentamu a = 1, b = 2,6-10°°, koTopsie i GBLTH
UCIIOJIb30BaHbI IIPY MIOCTPOCHUH aHAIM3a T10JIei 001a4HOCTH.

J1s1 OIIeHKH IOTy4eHHOTo HouIsl OBIIIM pacCYMTaHbl CpeaHee apupMeTHIECKoe
3HaueHHe Oana 00IaYHOCTH 3a KaXK/IbIli CPOK X M CPEJHEKBAAPATHUECKOE OTKIIO-
Herne o, KOHTPO/Ib IPOBOMICA MO 3HAYCHHUSM THX XapaKTEPHUCTHK, TOTyUeH-
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HBIM I10 pe3yJbTaTaM aHaJli3a CTaHIMOHHBIX M3MEPEHHH KOJIMYecTBa 00JaqyHOCTH.
[Nomne aHanu3a 1Mo CTaHIMOHHBIM 3HAYCHUSM CTPOMIIOCH METOJOM BECOBBIX KO3(-
¢umnmenToB mmo ¢popmyne (1). PesynpraTsl pacdera CTaTHCTHISCKUAX XapaKTEPHUCTHK
1o Kaxxaomy cpoky 3a 2000 r. (Bcero 1835 ciaywaeB) nmpencTaBieHs! B TaOIHIIE.

3HayeHUs] CTATUCTUYECKUX XapPAKTEPUCTHUK MoJied 00,J1a4HOCTH, NOCTPOEHHBIX
10 Pe3yJIbTATaM YHCJIEHHOT0 AHAJIN3A U CTAHIMOHHBIX HaGII0eHuil (0a1)
B pa3jiM4HbIe CE30HbI roJa

CTaHIMOHHBIE H3MEPEHHS YucneHHbI aHanu3
XapakTepucTuKa . XOJIOJHBIN . XOJIOIHBIH
TETUIbIN IEPUOI TEIUIBIN IEPUOI
TIEPUOL TIEPUOL
X 3.8 3,0 5,0 34
ol 2,14 2,31 1,20 1,96

Ipumeuanue. CorilacHO TaHHBIM «MeETEOPONIOTHYECKUX eXeMecTIHUKoB» 3a 2000 r. cpemHee Ko-
JINYECTBO OOJIAYHOCTH Ha METEOPOJIOTMYECKUX CTAHLUSIX [IepMCKOil 00JacTH B TEIUIBIA HEpPHO.
COCTaBILIET 6,5 6ania, B XOIOMHbIN nepuox — 7,3 bana.

JlaHHBIE TaOJUIBI MOKA3BIBAIOT, YTO B TEIUIBIM MEpHOA roja (¢ Mas 1o CeH-
TA0ph) Ka4eCTBO aHAIM3a OKa3bIBACTCS BBIIIE, YEM B XOJIOIHBIN IEpHOA (C OKTAO-
ps o ampens). CpeaHeKBapaTHIECKOE OTKJIOHEHHE TI0 MIPETI0KEHHON METOINKE
aHanM3a B cpenHeM B 1,5 pasa HiDke, YeM 3HAUCHHE TOW XKe XapaKTEPHUCTUKH IO
CTaHLIMOHHBIM M3MepeHMsM. [IpuBeIeHHbIC OLIEHKU CBHICTEIBCTBYIOT O OONbIIEH
TOYHOCTH I0JIeH 00JIaYHOCTH, MOJTY4YEHHBIX HA OCHOBAHUH IPOBEJCHHOTO aHaJIN3a,
B CPaBHEHHMH C MOJSAMH OOJaYHOCTH, TOIYYEHHBIMH TOJBKO IO CTAHIMOHHBIM
HaOJIIOICHUSIM.

ITo pe3ynpTaTam MPOBEIEHHOTO aHAIM3a OBIIM MMOCTPOEHBI MOJS paclpenene-
HUS 00JJTAUHOCTH TSI UCCIIEyEeMOH TepPUTOPHH 10 KaXKIOMY M3 BOCBMHU CPOKOB 3a
2000 r. (Bcero 1835 cmyuaeB). Ha mpencTaBneHHBIX PHCYHKaX B Ka4eCTBE MPHMeE-
pa IIpUBENCHBI MOl 00JaYHOCTH, HCIIONIB3yeMbIe I OCTPOSHUS aHain3a (pHc.
la, 6), okoHUaTENBEHOE TOJIE, HOCTPOSHHOE Ha OCHOBE BapHAalMOHHOTO COTJIACOBa-
HUS TI0JIEH palMoIOKalMOHHBIX M CTAaHIIMOHHBIX HaOMoJeHui (puc. 2 a), a Takxe
KOHTPOJIbHOE T10JI€ CTAHIIMOHHBIX N3MEpeHnH o0nauHocTH (puc. 2 6) (Ha Bcex pH-
CyHKax HaudaJo KOOPIWHAT IOMEIIEHO B I0T0-3aIaiHbIil yroi uccieayeMoi obma-
ctr). [y mocTpoeHus mojieil pacmpeneneHus 0oO0NaYHOCTH HCIOIB30BaIach Ipa-
¢uueckas nporpamma SURFER (Bepcus 7,0).

Ha ocHOBaHNMN BH3yaJlbHOTO aHAJIN3a PHCYHKOB MOJKHO KOHCTaTHPOBAaTh, YTO
PannoIOKaMOHHBIE TaHHBIE IOMOJHIIOT KapTUHY paclpeneieHus OOJadHOCTH,
MOJIyYEHHYIO 10 CTAaHIIMOHHBIM HAOMIOEeHUSAM, U JaroT uHopmammuoo o6 obiad-
HOCTH Ha BOCTOKE HCCIEIyeMOIl TEppUTOpUH, TA€ OTCYTCTBYIOT METEOCTAHIIUU.
3T0 0COOEHHO Ba)KHO BBHUJY TOTO, YTO BJIOJb BOCTOYHOM TI'PaHUIIBI aHAIN3UPYe-
MOH TEPPUTOPHH PACIIONIOKEHBI YpallbCKHE TOpHI, OKa3bIBAIOIIUE BIHMSHUE Ha
(hopMHpoBaHNE KOHBEKTHBHOW 00JIaYHOCTH.

OTcyTCTBHE METEOCTaHIIMH M 3HAYMTEJIFHOE YAAJIEHHE OT PaJHoJIoOKaTopa 3a-
HaHOM NPUTrPaHUYHOM TEPPUTOPHH 3a4acTyIO MPOSIBIISIETCS B IOJISIX pacIipesaee-
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HUsI 00JIAYHOCTH B BHJIE 30HBI C HYJICBBIMH 3HAYCHUSIMH M30JIMHUKA Oana obsad-
HOCTH B 3TOM paiione. [TomoOHON cuTyar MOXHO H30€XKaTh, YBEIUIHB PAIHyC
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Puc. 1. Tons pacnipesienieHust KOTMIECTBA 00IAYHOCTH, UCIIOIB3yEMbIe TIPH TIOCTPOCHUH
aHanm3a, 3a 12 ¥ MCB 6 utons 2000 T.

a) Tose aHanm3a, MOCTPOCHHOE 110 JTaHHBIM PaHoIOKaMOHHbIX HabmroaeHui (No);
6) ToJTe aHANTN3a, UCIIONIB3YeMOe B KauecTBe MoJist mepBoro npubmmkerust (N1).
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BJIMAHUA MeTeOCTaHHI/Iﬁ a0 95—100 KM, YTO HETATHMBHO CKa)XXCTCs Ha KadyCCTBC

aHanmm3a, Ju0O0 MpHBIEKas I aHann3a MHPOpMAIUio 00 0OJauYHOCTH C METEO-
crannuii Kuposckoit obmactu.
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Puc. 2. Pacnpenenenue konuuecTBa 00Ja4HOCTH IO HCCICAYEMOH TEPPUTOPUH
3a 12 y MCB 6 utons 2000 r.

a) Okonuarensroe noine anammusa (N);
6) KOHTPOIIBHOE IT0JIC AHAITH3a, OCTPOCHHOE MO CTAHIIMOHHBIM TaHHBIM (N.,,).
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[IpennoxeHHbI B HacTosmield paboTe METOJ JaeT HAWIYYIIMH pe3yiabTaT B
TETUIBIA MEPHOJ TO/1a TIPH CIIOKHBIX METEOPOIOTHUECKHUX YCIOBHUSX (IIPOXOXKICHHE
0 HCCiIeayeMoi TeppuTopur atMochepHsIX (GpoHTOB). B 3TOM ciywyae xapTHHA
pacmnpeneneHus 00J1a4HOCTH, TOIYYEeHHAs METOIOM BapHaIllMOHHOTO COTJIACOBaHMS
JIBYX OOJIAYHBIX MOJIEH, OJTM3Ka K peasbHOMY IIOJIF0 00JIaYHOCTH, 332 CYET MEHBIICH
MOTPENTHOCTH PaIHOJIOKAIMOHHOTO METO1a HAaOIIOICHNH.

[IpoBeneHHOE HcCIEOBaHME IOKAa3ajJ0 JOCTATOYHYIO CTENEHb HAIEKHOCTH
NPe/I0KEHHOH METOAMKH, KOTOpasi U MOXKET OBITh HUCIIOJIb30BaHa B ONEPaTHBHON
paboTe Uil MOTy4EHUs! TUIONIAIHBIX XapaKTePUCTHK O0JIAYHOCTH Ha PEAKOi ceTn
METEOCTaHIU.

Pabota BeimonHeHa npu nojaepxkke POOU (nmpoext 01-05-96454) u nporpam-
MbI «YHUBepcuTeThl Poccun» (mpoekt YP.08.01.016).
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2.4, HccaenoBanme PAAHOJIOKANNOHHBIX XaPAKTEPUCTUK IJISl paClIO3HABAHUA
ONACHBIX SIBJIEHHIA nmorojansl, CBA3aHHBIX C Ky‘-leBO-)]O)KI[eBOﬁ 00/1a4HOCTHIO™

OnacHele asiaenus norojsl (OSII), cBa3aHHBIE ¢ Ky4eBO-I0KAEBON 00Ia4uHO-
cteio (Ch) — nmuBHE, rpo3a, rpaj, MKBal — 001aJat0T OOJBIION MPOCTPAHCTBEH-
HO-BPEMEHHON H3MEHUUBOCThIO. [l0o3TOMYy 11 MX OMIpeneseHHs Jydlle BCEro
MNOJXOAUT PaJMOJOKALIMOHHBIM METOM, KOTOPBIM OTIMYAETCS BBICOKUM MPOCTPaH-
CTBEHHBIM DPAa3pEUICHHEM W BO3MOYKHOCTBIO IIOJydCHUS MH(GOPMAIMA C MUHU-
ManbHBIM uHTepBasoM 10 mun. MHPopManms MPJI okaspiBaeTcss 0cOOEHHO TO-
JIE3HOH B pailoHaxX C PelKOH CEThIO METEOPOJOTHIECKNX HAOIIOICHNH TIpH U3yde-
HHUH ME30MAaCIITa0OHbIX CHHONITHIECKHX IPOIIECCOB.

PaguonokaniMoHHbIE XapaKTEPUCTUKH (pagUoJIOKallMOHHAS OTPa’KaeMOCTb;
BBICOTA PACIPOCTPAHEHHS PaJr0odXa 00JaYHOCTH U METEOPOJIOTHYECKUX SIBICHUN;
IUTIONIA/1b, 3aHATAs PAlU03IX0M; CKOPOCTh U HallpaBJIEHUE NTEPEMEIICHHUS paauo3xa)
3aBUCAT OT (PU3MUECKHUX IapaMeTpoB oOJIauHOM aTMocdepbl. DTO JaeT BO3MOK-
HOCTh OLIGHUBATh COCTOSHHE METEOPOJIOTHUECKUX SIBICHUN 1O MX PaJuOJIOKaIlU-
OHHBIM XapaKTEePHCTUKAM.

B Hactosmmee Bpems MOIydeHHE paavoIOKalMOHHON MH(OpManuM IMPOUCXO-
JUT C TOMOLIBIO aBTOMAaTH3MPOBAHHBIX PAAHOJIOKAIMOHHBIX KOMILIEKCOB
(AKCOIIPU, «MeTteosueiika»). ABTOMaTH3alUs paJHOIOKAIIMOHHEIX HAONIO/Ie-
HHUH yCTpaHWIa CyObEeKTHBHOCTD, CBOMCTBEHHYIO PYYHBIM M3MEPEHHSIM Ha METEO-
posoruueckom paauosiokarope (MPJI), yBennuniza mpocTpaHCTBEHHOE pa3pelte-
HHE U MOBBICHIIA TEMIT 0OHOBIIEHNS HHpOpMau. Tem He MeHee, TpedyeTcst BeCTH
MOCTOSIHHBIA KOHTpOJIb Haj pabotoit MPJI, olleHMBaTh CTENEHb COTIACOBAHHOCTH
PannoIOKalMOHHON U CTAaHIIMOHHOI HH(pOpManuu.

ABTOMAaTH3UPOBAHHBI METEOPOJIOTHYECKUH PaTHUOJIOKAMOHHBIH KOMIUIEKC
(AMPK) «Merteosaeiika» paspabortan it MPJI-5 ¢ menpio obecriedeHust aspo-
MOPTOB M aBTOMATH3MPOBAHHBIX CHCTEM YIPABICHUS BO3AYIIHBIM IBIDKEHHEM
uHpopmanueit 06 obraunocTr u Ol ¢ BBEICOKO CTETIEHBI0 HA/ICKHOCTH U OIe-
PaTUBHOCTBIO B YJNOOHOM ISl MOTpeOuTENst BUIE. AJITOPUTMBI PACIIO3HABAHMS
ABJIEHUH B KomIuiekce «MeTteosueiikay MakCUMaIbHO NMPHONIKEHbI K HeaBTOMa-
TU3UPOBAHHBIM U MPH MPUHATHH PELICHUS O CTENEHU ONACHOCTHU SIBICHUS UMEIOT
BEPOSITHOCTHBIN XapakTep, TaK e KaK U B HeaBTOMAaTH3UPOBaHHOM peXnMe pado-
el MPJI [2, 11].

PagnonokannonHas kiaccu(UKaIs SBICHUH MOTOIBI OTIMYAeTCs OT odrmie-
NpUHATON MeTeoposorndeckoil. Pemenns 06 Ol npuHUMarOTCS Ha OCHOBE KpHU-

* Cm. Mereopounorust u ruaposorusi. 2005. Ne 1 (coBmecTHO ¢ A.A. CMHPHOBOIA).
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TEpUEB PACIO3HABAHUSA MO KOCBEHHBIM IIPHU3HAKaM — BBICOTE PajH03Xa KydueBO-
JOXKJEBOTO 00JIaka M €ro OTPakaeMOCTH, IIOATOMY PaAHOJIOKaIMOHHas HH(OopMa-
WS CBUZICTETIBCTBYET HE O ABJICHUM, @ 00 00JIaYHOCTH, HECYINEll OacHOCTh 3TOTO
sBJICHUS (He «Tpajy», a rpagoonacHoe Ch mm rposoomnacHoe 061ako ¢ TpajoM, U T.
m.). CTemeHp cOOTBETCTBHS pafguosoKanuoHHoi mHpopMmarmu 06 Ol manHEIM
Ha3eMHBIX HAOJIONCHWH BBISABICHA CONOCTABICHUEM 3THX BHIOB HMH(OPMAIHH.
Kpurepun pacrniosHaBaHHs pa3UdHBI I PA3HBIX (PU3UKO-TEOrpahuIecKux pano-
HOB, CE30HOB rojia, KOHKpeTHbIX MPJI, IpUHATBIX METOJUK U3MEPEHHUS.

Hacrosimas pabota siBiseTcs NMpoao/DKEHHEM H3JokKeHHBIX B [12, 13] uccie-
noBaHuil. Ilens ee COCTOUT B UCCIENOBAaHUM PaJUOJIOKALMOHHBIX XapaKTEPUCTUK
JUId pacHoO3HaBaHUs OMACHBIX ABJICHUN IOTOABI, CBSA3aHHBIX C Ky4€BO-H0XKICBOH
00J1a4HOCTBI0, Ha TeppuTOpHHn Y panbekoro [Ipukames. B xone uccnenoBanust Obl-
JIM TIOCTABJICHBI M PEIICHBI CICAYIOINE 3a1a4n: IPOAHATN3UPOBAHbI 3aBHCUMOCTH
MEKy BBICOTOH paauosxa 00JagyHOCTH M TOJIOKEHHUEM HYJIEBOH N30TEPMBI; OIIpe-
JIeTICHAa BEPOSITHOCTh OOHAPY)KEHHS M PACIO3HABAHUS SBICHHH ITOTOJBI, CBSI3aH-
HBIX C Ky4eBO-Z0XKIEBOI 00JIaYHOCTBIO; pacCUNTaHBl HOPMATHBHBIC XapaKTepH-
ctuku OSII; BbIsIBIEHBI CHHONTHYECKHE YCnoBUs Bo3HUKHOBEHU OSI1 Ha Teppu-
Topun Ypanbsckoro Ilpukambsi.

[TpoBenenuo ucciienoBaHus MpeALIeCTBOBAA padoTa Mo co3AaHuio 6a3bl pa-
JUOJIOKAIIMOHHBIX M CTAHIIMOHHBIX TaHHBIX. PajnoioKallMOHHBIE NaHHbBIE Npea-
cTaBieHbl HH(popMaIeid, noayuenHo Ha MPJI-5 AMCI Bosnsiioe Causo (T.
Ilepmp) ¢ momormpio AMPK «Meteostaelika» 3a 1998—2002 rr. [lns aHamu3a Ko-
JMYECTBa 00JIaYHOCTH HCIIOJIb30BAJIMCH ITAaHHBIC HAOIOACHH Ha 15 MeTeocTaHIu-
ax Ilepmckoro kpas, a Takxe 7 cTaHIusx CBepATIOBCKOI 00acTH, pacmoiIokKeH-
HBIX B paguyce nedctBuss MPJI-5, paBaom 200 xu. MccnenoBanue npoBOAMIOCH
Ut TeppuTtopu Ypanbckoro Ilpukambsi, BKIIOHYAromero B ceOsi 1Ba CyOBEKTa
Poccuiickoit @enepanuu: HEHTPAJIbHYIO U I0KHYIO YacTb [lepMcKoro kpas u 1oro-
3amag CBepAIOBCKOM 00JIaCTH.

AMPK «Merteosiueiika» no3BoJisieT noiny4ars 16 rpaganuil siBI€HUN B 3aBUCH-
MOCTH OT ce30Ha HaOJIIOZEHUH M Buia ocaiakoB. Hac MHTEpecoBaiy TONBKO sIBIIE-
HUSI, COTPOBOXKIAIOIINE Ky4eBO-HT0XKJIEBYIO 00JIaUHOCTh, MTO3TOMY aHAJIM3 IPOBO-
JTWICS 10 9 TpajaiisiM, IpeAcTaBieHHBIM B Ta0n. 1. Taxxke MccienoBaiuch pa-
JIMOJIOKAITUOHHBIE YCIIOBUSI BO3HUKHOBEHUS IIKBAJIMCTOTO YCHIIEHUS BeTpa (Oosee
15 wlc).

Mcnonp30BaHne pagnoIoKaTopa Ha METEOPOJOTHMYECKOH CETH JaeT BO3MOXK-
HOCTH OIIEHWTH IUIOLIAJIHbIE XapaKTEPUCTUKU PACTIpe]e]ICHNs] KOHBEKTHBHBIX 00-
JIAKOB, HECYIIIMX OIACHBIE SIBJICHHS, U TIOBBICUTH 3a0JIarOBPEMEHHOCTD TOJIY4EHHS
uH(opManuK 0 BO3MOXHOCTH Bo3HUKHOBeHUs! OSI1 Hax onpeneneHHBIM ITyHKTOM.
MPJI mo3BoiS€T MOMYYUTh MHPOPMAIMIO O KOHBEKTHBHBIX 00Nakax, KOTOpBIE
MOT'YT OKa3aThcsl HE 3aMEUEHHBIMH HAOJIIo/aTeIeM, IOTOMY YTO IIPH BU3YAJILHOM
HaOJIIOZIGHNH C 3€MJIM OHHU 3aMacKMpOBaHBI OOJNAKaMM CIIOMCTOOOpPA3HBIX (OPM.
M3BectHa Taxke TeHaeHuus MPJI ¢ukcupoBars rpo3y Ha 10—15 munm pansire,
4yeM OHa OTMevaeTcs HabmoaareneM Ha Mereoctannuy [15, 17]. OTo mpoucxoaut
MIOTOMY, 9TO HA4aJI0 TPO3BI OOBIYHO CBSI3BIBAIOT C TEPBBIM JIEKTPHUIECKUM pas3psi-
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JIOM HJIM yIapoM rpoma, Toraa kak MPJI pacmo3HaeT rpo3oBoe cocTosiHue odnaka
II0 KPUTEPHIO IPO300IIACHOCTH y)ke B cTaauu pocra Ch.

Tab6imma 1
I'papanuu MeTeopoI0OrH4ecKUX sIBJICHUM

Howmep rpapanun | MeTeopoa0ruuecKoe sIBICHUE
JIusens cnabbiil (MAHTEHCUBHOCTHIO 0,5 mnf/u)*
JIuBeHp ymepeHHslIH (3,0 mmlu)*

JIuBeHb cUIbHBIH (21,5 mmlu)*

I'po3a ¢ BepositHOCTBIO 30—70%

I'po3a ¢ BeposiTHOCTBIO 10 80%

I'po3a ¢ BeposiTHOCTBIO Gostee 80%

I'pan ¢ BepositHOCTHIO 30—70%

I'pan c BeposiTHOCTEIO 10 80%

I'pan ¢ BepositHOCTBIO Goutee 80%

O©Coo~NoohWN PR

Ipumeuanue. 3UMON U B TIEPEXOJIHBIC MEPUOJBI JIMBHEBOM CHer. VIHTEHCHUBHOCTH claboro,
YMEPEHHOT'0 M CUIILHOTO JIMBHEBOTO CHera cooTBercTBeHHO 0,02; 0,11 1 1,1 anlu.

D¢ dextuBHOCTS 00HApY)EHUS THApoMeTeopoB MPJI 3aBucHT oT ux (azoBOro
COCTOSIHHUS ¥ BRICOTHI BEpXHEW TpaHUIBI 00JagHOCTH [2, 4, 9, 20]. 3aMedeHo, 4To B
TEIUTBIHA TIEPHOJ TOJIa OCAJKH! BEIMAIAI0T TOJBKO U3 CMEIIAHHBIX 00JIAKOB, COCTOSI-
IIMX U3 Karejab BOJBI U JICIIHBIX KpucTaioB [22]. M3meHenue $ha3oBOro cocrosi-
HUS B JKUAKO-KANeJIbHOM 00JIaKe HAUMHACTCS MOCIIC MPEBBINICHUS 00JaKOM YPOB-
HSl HYJIEBOM M30TEPMBI, IIOATOMY MPEACTABIISIET HHTEPEC OLICHUTH paclpeesicHue
BEpPXHEU TpaHUIbl O0JIAYHOCTH B 3aBUCUMOCTH OT BBICOTHI HYJIEBOH H30TEPMBI.
Takoe pacrpeseieHue CBA3aHO C KIMMATUIECKUMHU OCOOCHHOCTSMH TEPPUTOPHUH.
B 1abn. 2 mpuBeneHs! 3HaUCHUS BBHICOTHI BEpXHEW T'PaHHIIEI KOHBEKTHBHEIX SBJIC-
HUH 10 PajiMOJIOKALIMOHHBIM JaHHBIM Hmax B 3aBUCUMOCTU OT BBICOTBI U30TEPMBI
0°C mns TeppuTOpHM HCCCIOBaHUs (BBICOTA HYJIEBOH M30TEPMBbI Hyec OMpeaess-
Jlach MO JaHHBIM TEMIIEPaTYPHO-BETPOBOTO 30HAUPOBAHUS aTMOC(hEephl Ha METeO-
craniuu baxapeBka, T. [lepmb).

W3 mansbIX Tabm. 2 cnemyet, 9To 3HaUYeHHUS Hpax B IIETIOM BO3PACTAIOT C YBEIH-
qyeHueM Hgoc JUISI BCEX KOHBEKTUBHBIX SIBICHUH. MOXKHO Takke OTMETUTh TeHICH-
U0 K YBEITMYCHHUIO BBICOTHI MEPEOXITAKACHHON YaCcTH Ky4eBO-J0XKIEBOW 00mad-
HOCTH (& = Hpmax — Hoec) C pOCTOM BBICOTHI HYJIEBOH n30TepMbl. OCOOEHHO YETKO
9TO HPOSIBIISICTCS JJISL CPEIHETO 3HAYCHUS BBICOT Pajrod3Xa KOHBEKTHBHON 00Mad-
HoctH (PKO). 3necs BenmunHa & m3menseTcs ot 3,3 1o 5,2 km.

OTHOIIEHHE BBICOTHI paanodxa K BeicoTe m3otepMbl 0°C ([3) Taxke 3aBHCHUT OT
(usnko-reorpadpuueckux yciaoBuil pernona. Ha teppuropun Ypambsckoro Ilpuka-
Mbs B TEIUTBIN MEPUOJ] TOJa CpeaHee 3HadeHue 3 paBHO 4,1 1 cocTaBiseT JJist TPo3
— 4,7, nns nuBHed — 4,2, g rpaja u wksana — 3,6. B xonoaHbli nepuon Ha
TEPPUTOPUHN HCCIICIOBAHUS OTMEUAIHCh JIUIIL JTUBHH, JJISI KOTOPHIX CPEIHSS Be-
mmuuHa [ coctaBmia 0,5. MakcuMaibHbIC 3HAYCHHUS [3 UIS BCEX KOHBEKTHUBHBIX
SIBIICHUI HaOIromanuch pu Beicote Hyec < 0,5, yMeHbImasce ¢ ypenmuaeHueM Hooc.
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Tab6uura 2
Cpeanue 3HAYEHHSI MAKCUMAJIbHOIT BHICOTHI 001a4HOCTH (Hmay, KM),
CBSI3aHHOI1 ¢ ONMACHBIMH SIBJIEHUSIMH NOT0/Ibl, IPH Pa3HOii BbICOTE
HYJ1eBOii n3oTepMbl Hyoc

I'papauus Hyec, kM

ABICHISL, 65 106—1,0 [1,1—15|16—20]21—25[26-30]31-35 |36-—4,0

rapamMmeTp
1 3,5 34 4.2 4.4 4,6 51 59 7,1
2 3,6 4,6 4.2 55 6,2 6,8 7,6
3 3,9 6,0 53 — 6,5 7,0 7,5
4 50 6,3 6,4 6,3 7,2 8,1 8,7 9,7
5 — — — 6,8 8,1 8,7 9,1 10,4
6 — 9,1 — 8,3 9,4 9,3 9,9 11,3
7 — — — — 10,0 10,1 11,6 121
8 — — — — — 10,8 11,6 12,3

[xBan — — — — 10,4 10,3 11,0 11,2

PKO 3,6 4,0 4.4 51 5,6 6,7 8,0 9,0
IIpumeyanue. PKO — BbIcOTa pa/iio3xa KOHBEKTUBHOM 00JIAYHOCTH.

Jus muarsoza OSII mo manaeiM MPJI HE0OOXOIMMO MIPOBECTH COTIIACOBAHHE
PaIroNIOKAMOHHOW MH(OpPMAIMU C JaHHBIMU CTAHIMOHHBIX HAOJIOICHUH W BbI-
SBUTh PaJUOJIOKAIIIOHHBIE KPUTEPUH NPHHATUS PEHICHUS O TOM WM MHOM SIBIIE-
HUH, XapaKTepHbIE U1 TEPPUTOPUH Y panbckoro IIpukambs.

OleHKa paanOTIOKAIIMOHHOTO pacno3HaBaHusi obnakoB Buaa Q (Cb, Cu), N
(Ns—ASs), S (St, Sc) naBanack B pabote [12]. Tak kak aBTOpaMu pabOThI paccMat-
PHBAINCH HE SIBJICHHS MIOTO/Ibl, @ 00JaYHOCTB, TO LIEJIECO00Pa3HO OLEHUTH BEPOSIT-
HocTh pacniozHaBaHus OSII mo nanasiM MPJI B 3aBucHMocTH OT paccTosHu. [Ipu
COTIOCTABJICHUH PATHONOKAIIMOHHON M CTAaHIMOHHOW MH(OpPMAaIHUU MPUHUMAIUCH
CIIEIYIOIIHE YCIOBUS:

1. KoHBeKTHBHBIE SIBICHHS CUHTAINCH pacno3HaHHeIMU MPJI, ecnu oHu mon-
TBEP>KAATIHNCh JAHHBIMU BU3yaJIbHBIX HAOIIOACHUIL.

2. MakcuMalIbHOE PAacCTOSIHUE MEKAY KOHBEKTHBHBIM SIBICHUEM, OOHApyXeH-
HeiM MPJI, u MeTeocTanumeit He JOMKHO npeBbIaTh 30 xu.

3. KonBektuBHOe sBieHHe, 3adukcupoBanHoe MPJI, HO He oTMeueHHOe
HaOJoaTeneM, CYMTaNoCh MOJTBEPXKICHHBIM, €CIM OHO PErMCTPHPOBAJIOCH HA
MeTeocTaHIMy B Oukaiime 20 mun TOcie cpoka paHoSIOKAI[MOHHOTO HaluIro-
JICHHUSL.

Ha teppurtoprn Ypansckoro IIpukambs B IeproA NCCIIEAOBAHIS HAOIIOIAIICh
cnexytorue OSIT: B Terbtil mepuox (Maif — CEHTAOPH) — JIMBHEBOH JOXKIb, TPO-
3a, Tpaj; B XOJIOMHBIN mepruo (OKTSIOps — ampesns) — JIMBHEBOH CHer. Pe3ynbra-
TBHI COMOCTABJICHUS PATUOIOKAIIMOHHON U CTAaHIIMOHHON MH(pOPMALNHU MIPHUBECHBI
B Ta0J. 3, U3 KOTOPOIl ClielyeT, 4TO BEPOSTHOCTh PAHOJIOKAHOHHOTO Paclo3Ha-
Bauus OS] Gum3ka K BEpOSTHOCTH HX PaAJAMOJIOKAIIMOHHOTO OOHApYXEHHs MO
naunbeiM [TO [1, 10, 16].
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Tabauma 3
Pe3yJibTaThl CONMOCTABJIEHUS PATHOJIOKAIMOHHBIX H CTAHIMOHHBIX
HA0JII0IeHMii ONACHBIX siBJIeHMIT noroanl (%0)

CraHIMOHHBIE Bepost-
PangunonoxannonHple HaOIIOACHUS Beposrt-
HAOJIIOICHUS HOCTb
Pannyc HOCTb
Kyue- PCO obOHapy-
0630pa, Bas  [oGno- [ wmm | PACHO3~ (o o0 o
KM apnenne | o0 6 8 2,2* 00- HbIE Her | HaBaHWs,
clyqacB nau-  |ocamxu | pammo- % JaHHbIM
HOCTb 9xa ITO, %
0—50 2* 148 54 7 23 16 54 90—100
2 96 1 79 5 15 79 100
6 62 97 3 97 100
50—100 2* 56 32 3 18 47 32 70
2 385 1 62 8 6 23 62 100
6 102 90 9 1 88 100
8 3 100 100 100
100—150 2 425 1 60 2 7 30 60 90
6 99 89 11 89 95—100
8 4 25 75 75 100
150—200 6 72 67 27 6 67 80
8 5 12 88 88 80
Ilpumeyanue. 3Be3104KON OTMEYEH JIMBHEBOH CHer. PaguonokalMoHHbIE HAOIIONEHUS NPEICTaB-
JIEHBI B % OOIIEro YKcia CIy4aeB.

s Tenioro mepnoja BEpOSTHOCTH paclio3HaBaHUs JuBHEH B pamumyce 0—50
KM OKa3bIBaeTCsl HEYIOBIETBOPUTEILHON. BO3MOXHO, 3TO CBS3aHO C TE€M, YTO JUIs
MPIJI-5, paguomokanmonnas uH(GopMarms 060 OIl koToporo ucmonp3oBaiach B
aHalM3e, paguyC pPacHpPOCTPaHEHHS «MECTHHKOB» (YIJIOB 3aKpBITHS pajnodxa
MECTHBIMH NPEIMETaMH) JOCTUTAET 28 KM, TOT/Ia KaK O[HA U3 JIBYX METEOPOJIOTH-
YEeCKUX CTaHIUH, PACIOJIOKCHHBIX B PacCMaTpHBAEMOM paaHyce, yaajleHa OT
MPIJI na 20 xku. B paguyce 100—150 xm BbICOKa BEPOSITHOCTh IIPOIYCKa» JIUB-
HeH, MO0 OHM paCIO3HABAINCH KAaK PaJMO3X0 CIOHUCTBHIX 00JaKkoB. DTO ecTe-
CTBEHHOE OTpaHUUYEHHUE PaTUOJIOKAIIMOHHOTO METO/a HaOmoIeHui, Tak kak MPJI
JIaeT TOCTOBEPHYIO0 MH()OPMAIIHMIO O JTUBHEBBIX OCaJKax Ha paccTosHuu a0 100 xum
[17, 18]. Hauunas ¢ paccrosiaust 100 xm, HIDKHSAS 4acTh obnaka (a st 00MakoB
HEeOOIBINON BEPTHKAIBHON MPOTSDKEHHOCTH M WX BEPIIHHA) OKAa3bIBACTCSI HHKE
JIMHUM PaMOTOPHU30HTA JIOKATOPA.

B xomoHbI# epno; BEposSITHOCTh paclio3HABaHMS JINBHEBOTO CHETa JUISl PaJiH-
ycoB 0—50 u 50—100 xm coctaBmia 54 u 32% coOTBETCTBEHHO. B kadecTBe Xa-
paxkTepHOi 0COOEHHOCTH, CBOMCTBEHHON JUIsl HAOIIONCHUN ¢ TEMH U APYTUMH pa-
JIIyCaMH, MO>KHO OTMETHTb, YTO BEJHMK IPOLEHT PaclO3HABAHUS TOTO SIBICHMS
kak obnoxHoro cuera (23 u 18% coorBercTBeHHO). Tak kak HaOIrOHATENIO Ha
CTaHIMU TIOpOH OBIBAET 3aTPYAHHUTENBHO ONPEICIUTh XapakTep 3UMHUX OCAJIKOB
(00I0XKHOW MM JIMBHEBOH), BO3HUKAIOT CIIy4au, KOT/a JIUBHEBbIE OCAJKH NPUHU-
MaloTCsl 32 O0JIOXHBIE [7], TOITOMY JUIsl 3UMHETO TMEpHoJa TPaJalui <«JTUBHEBOM
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CHEr» U «OOJI0KHOM CHEr» MBI COWIN BO3MOXKHBIM 00beAMHUTH. [Ipu 3TOM Homy-
[ICHUN BEPOSTHOCTh PACIIO3HABAHUSI TMBHEBOTO CHETa B XOJOIHBIN MIEPHOJL COCTA-
Buia 81 u 50% nns pagmycoB 0—50 u 50—100 xu cOOTBETCTBEHHO.

OnHa U3 OCHOBHBIX XapaKTEPUCTHK, 0 KOTOPOI OMpeensieTcs: BU] SBICHUS,
— PpaJMOJIOKAIMOHHAS OTpakaeMOCTh Z (BENMYMHA, XapaKTEepU3yollas OTpaxa-
FOIIIE CBOMCTBA €AUHULIBI 00BeMa THAPOMETEOPOB):

N
D.
Z= 2\/- [aen ®1n 3; 0BZ],

rne N — gncio gactuil (Kanenb WIM KPUCTAJIOB) B eAMHMIE 00beMa obaka nin
ocankoB V,; D — nuameTp cepruuecKux 4acTHIL, MMm.

Jis kaxIoro BHIa SBICHHUS CBOMCTBEHHBI OIPEJENICHHOE 3HAUCHHE OTpakae-
MOCTH W €€ BepTHKajJbHas CTpykTypa. OTpakaeMOCTh TECHO CBs3aHA C BBICOTOM
BEpXHEH TPaHUIBI PagrodXa o0NaqHOCTH W sABieHUS (H na). 30HAa MakcHMalb-
HOU OTpakaeMOCTH B JIMBHAX pacroyaraercsi 0OBIYHO Ha YpoBHE Zp, UYTO COOTBET-
CTBYET B TeIJIbII mepuo BeicoTe u30TepMbl 0°C, B Tpo3ax U rpaje — Ha ypOBHE
Z3 (ypOBEHb, PacIoIokKEeHHbIN Ha 2—2,5 xu Bblle nojoxeHus nzorepmsl 0°C) —
TaK Ha3bIBaCMBIH YPOBCHb MAacCOBOW KPHCTAJUIM3AIMK Kallelb, BEIIIE KOTOPOTO
o0aka rIaBHBEIM 00pa3oM KpHcTawtndeckue [22]. B GonpmIMHCTBE cirydaeB oTpa-
JKaeMOCTP B Ky4€BO-I0KACBOI 00JIAYHOCTH PacTeT IO YPOBHA Zy, Z3, a 3aTeM yOBI-
BaeT M0 KCIIOHEHIMAIBHOMY 3aKOHY CO CKOPOCTBIO, PAa3IMYHON AJIA pa3HBIX BU-
noB sBiieHus [2, 17]. CpennerogoBeie 3HaueHUsI Hpmax U COOTBETCTBYIOIIEH €if OT-
paXkaeMOCTH JJIs Pa3HbIX SIBJICHUN HA UCCIELYEMON TEPPUTOPUU 3a TEILIbIM NEepU-
ox 1998—2002 rr. mpuBeaeHH! Ha pUCYHKe. BuaHo, 4To Mpodmim oTpakaeMoCTH
OSII1, HaOroaBIIMXCS HA TEPPUTOPHH Y paibckoro [Ipukambst, CXOIHBI C THITHY-
HBIMH NTPOQUIISIMU OTpa)kaeMOCTH 3TUX sBieHuit [8]. Kpome toro, HabmogaeTcs
TUTAaBHBIA POCT OTPAXKAEMOCTH TP TPO3axX J0 BEICOTHI 4 ku (B TEIUIBIN MEPUOJ TO-
Jla Ha 9TOM ypoBHe pacnojokeHa um3orepma 0°C), mpu rpajie — 10 BBICOTHI 6 kM
(ypoBenb uzotepmbr —22°C). Briliie 3THX YpOBHEH OTpa)kaeMOCTh KOHBEKTHBHBIX
SBIICHHY HAYMHAET YMEHBIIAThCA. VCKIIOYeHHE COCTaBISIET CPEemHUH MpoQIIh
OTPaKaeMOCTH JINBHEBBIX J0XeH (pUCYHOK, KpuBble 1—3). 31mech HaOIrOAAI0TCS
POCT OTPa’kaeMOCTH JI0 BEICOTHI 3 KM W JajbHelmiee ymenpmenne Z. [Ipudem oT1-
pPakaeMOCTh B CHJIBHBIX W YMEPEHHBIX JTMBHIX Ha HIDKHHX YPOBHSX 3HAUHTEINHHA,
B Cpe/IHEM Jiake OOouibllie, YeM Ut rpo3 (PUCYHOK, KpuBbie 4—6). Bo3MoxkHO, 3TO
CBSI3aHO C BBITIA/ICHUEM HWHTEHCHUBHBIX 0CAJIKOB.

Jnst mpunasitust pemenuss 060 OSIl mcmonb3yroTcsl KPUTEPUH PaCIiO3HABAHUSI.
OHH CyIIECTBEHHO pa3iIMYalOTCs U Pa3HBIX TEPPUTOPUH, OMPEACIIIOTCS IS
KaXxa0ro ¢usnko-reorpadguyeckoro paiiona B mporecce dkcruryataruun MPJI u
KaXIbI TOJ KOPPEKTUPYIOTCS. BBINENAI0T 0IHO3HAYHBIE W KOMIUICKCHBIE KPHUTE-
puu pacriosnasanus OAII [1, 4, 5, 14, 17]. K oqHO3HAYHBIM KPUTEPHUSIM OTHOCHUTCS
OTpa)XaeMOCTb SIBJICHUS Ha ypoBHE Z, WIH Z3, BHIpPQKEHHAs! B YCIOBHBIX €AWHH-
nax: 19Z,, 19Z;. B npezaenax HekoTOporo nHTepBaia 3HaueHui 1gZ MoxHO ¢ ompe-
JICIICHHOH CTENIEHbIO YBEPEHHOCTHU FOBOPUTH O HAIMYMH TOTO WU UHOTO SIBICHMUS.
[IpeBbllieHHEe yCTaHOBIEHHOTO MOPOTrOBOTO KPUTEPUSI CBUIECTEIBCTBYET O TOM,

156



YTO OTMEYACTCsl JIPYroe sBJICHUE, oOiamaroniee OOJbIICH HWHTCHCHMBHOCTBIO, U
Ha000pOT. [pyruMu OHO3HAYHBIMU KPUTEPUSMH CITy’KaT MaKCHMallbHas BBICOTA
pannosxa ssBneHus (Hpax), 9TO COOTBETCTBYET BBICOTE BEpXHEH I'paHUIIBI 00JIadHO-
CTH 110 WH(POPMAIMN METEOCTAaHIINH, W CTEIeHb €€ MPEBHIIIEHIS 100 HaJ YpOB-
HeM MaccoBoi kpuctammusanun (AH = Hpyax — H_3p0¢), 60 Tpononay3ssl (AH, e, =
Himax — Hipon). 3HaUeHUS H p30c M Hiypoy ONPEAENSIN MO JAHHBIM TEMIIEPATYpPHO-
BETPOBOT'0 30HIUPOBAHNS.

H, . km

14 —

H,

mpon

He

oc

1 Z, nbZ
60

BepTukanbHble TPOQUIN OTpaXKaeMOCTH Z ONACHBIX SBICHUI MOTOJIBI.

1—8 — Homep rpananyy sBIeHUS B TabI. 1.

K KOMIJIEKCHBIM KpHUTEPUSAM OTHOCUTCS KpUTEpHiH rpo3oomacHocTd Y. B Ten-
JIBIA TIEPHOJI TOJIa €ro pacdeT MPOU3BOIAMUTCS 110 (hopMyIie

Y=H,,lgZ,.

max
B XOJIOHBINA

Y=H,,l0Z
rae 19Zms — MakcuManpHOE 3HaYeHHe oTpaxkaeMocTu B Ch.

Ha mnpaktuke odepeaHOCTh TPUMEHEHMS paJvOJIOKallMOHHBIX KPUTEPUEB
OTIpeJIesIsIeTCsl CTENeHbI0 WX ONACHOCTH: PAclO3HABAHUE SIBICHUH BEAETCS OT
HambOoJee K HAaNMEHee OMacHOMY.

HawuGounbiyro omacHOCTh JUIsl aBUALIMH, CEJIbCKOTO XO3sCTBA M TpaHCIOPTa
MPEACTABISIOT TPAJIOHOCHBIE W TPpagoomnacHsle obsaka. OTINIUTENBHON 0COOeH-
HOCTBIO IPaJIoBOro o0Jiaka SIBIISIFOTCSI 3HAYCHHUS OTPAKAEMOCTH Ha YPOBHAX Z;—Z3
(B 30He «iampa» pagrosxa Chb) me mmxe 50 0FZ u BBICOTA BEPXHEW IPAHUIIBI pa-
nrosxa 6onee 8—10 xm. BricoTa BepxHel rpaHHIBI MOKET JTOCTHIaTh TPOIIOIAY-
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3bl, U JIaXKe «IpoOuBaTh» ee (CM. pUCYHOK). IIpu npoBeIeHNH JaHHOTO HCCIIENO-
BaHUs OBUIO BBIICHEHO, YTO Ha Teppuropuu Ypanbckoro [Ipukxambs MPJI pern-

CTpUpPYET Tpaj MPH BBHITIOTHCHUN CIEAYIOMNX YCIOBHI: 1) Hy,; > (Hyec +
a0pa = 2,8

1,4); 2) mpu H > 10 xm u oTpakaeMOCTH Ha JIF0OOM YpOBHE, paBHO# 55 0FZ; 3)
IPU NPEBBIICHUN BEPXHEH I'paHMICH paauosxa I'PaJooNacHOro 00JaKa BBICOTHI
Tpormomnay3bl. MakcuManbHas BBICOTa pajrodXa IPajoBOro OO0JaKa dHalle BCEro
pacnonaranack Ha 0,5—2,0 xu BbIIIE ypOBHS TPOTIONAY3bl, B CPETHEM €€ IPEBbI-
menue coctaBuio 0,7 xu.

B xone cBoero pa3BUTHSI KOHBEKTUBHOE OOJIAKO JIOCTHIAET CTaJHUHU, IPU KOTO-
poli HaUMHAEeTCsI OJIeJICHEHHE ero BEepIIMHBL. JTO OCHOBHOE ycioBHe i popMu-
poBanus rpo3 u Cb ¢ nmusaem. Cormnacho [17], Temneparypa Bepiuuabl Cb 1omkHa
cocraBsite —20...—25°C. CnemoBaTeiabHO, BOSHUKHOBEHHE T'PO3 MPOUCXOTUT II0-
ciie npeBblieHus paarodxoM Cb yposus nzotepmbr —22°C, 1. e. ipu H > H ppec.
CBsi3b OTpaXKaeMOCTH 00J1aKa ¢ KOJMYECTBOM OCaIKOB U BOCXOJSIIUMH ITOTOKaMH
B oOnake ompenensiercs mapametpoMm 1gZ;. Ha OoCHOBaHHH BBICOTBI H30TEPMBI —
22°C u muHuManbHOrO 3HaueHus 1gZ; B rpo3ax (19Zyin) paccuntsiBacTcst KpuTepu-
aNbHEIH mapameTp Y g

Yo = H_300¢ - 19Z i,

Ipu Y < Y, bukcupyercs uBeHb, KOTOPBIH B 3aBUcUMOCcTH OT 1975, 1973, Hinax
1 Y OTHOCHTCA K IpaJlallisiM. JINBEHb CHJIBHBIN, JINBEHb YMEPEHHBIN U JINBEHb Clla-
OBl (IUIA XOJIOJHOTO TIepHOJIa To/1a — JIMBHEBOM CHET COOTBETCTBEHHO [4, 14, 15,
19, 20]. Ilpumenenue Y, Mpeanonaaraet, 4ro A IPo3 ¢ BEPOATHOCTBIO PAaclo3Ha-
Banus 90% napamerp Y > Y , + 14, 1 rpos ¢ BepoaTHocThio 70—90% — Y > Y,
+ 6, U1 Tpo3 ¢ BepoaTHOCThIO < 70% Y > Y. 3Hauenue Y, 3aBUCHT OT BBICOTHI
n3orepMbl —22°C 1 U3MEHSETCS] He TOJBKO T10 CE30HaM, HO M OT Mecsilia K Mecsiily,
a TIpH CII0KHBIX CHHOITHYECKHUX Ipolieccax — OTO JHS Ko JHI0. Ha nccienxyemoit
TEpPUTOPUH BBICOTA N30TepMbl —22°C B JIETHUH MEpHO B CpeTHEM paBHa 6,2 kwm,
19Zmin = 1,5. CnenoBarensHo, Y, = 9,3. Ha eBponeiickoii Teppuropun Poccuu 3ToT
noka3zatenb paseH 9,0 [18].

[pr HEBO3MOXKHOCTH TIONyUeHHUs 3HaYeHus |gZ muarHo3 sBIeHHUS MOXHO MPO-
u3BecTH 1o BennuuHe AH. Xapakrepuctuka AH 3aBUCUT OT yCIOBUM KOHBEKLIUU U
crpatudukaimu atMocdepsl, KOTopsie onpenessitotr xapakrep Ch (rposzoBoe witu
Herpo3oBoe). CoryacHo [5], 3Hauenne AH > 5 xu CBHIETENBCTBYET O TPO3e, MpHU
AH = 3—5 xm — rpo3bl 1 uBHE 0e3 rpo3 paBHOBEpOSTHHI, pu AH = 1—3 xu
OTMEYAIOTCS OCAAKH 0OJI0KHOTO FITH IMBHEBOTO XapakTepa 6e3 Tpo3. DTH BEIBOABI
MOATBEPAMIUCH 111 Y panbekoro IIpukampst.

Ipu mpoxoxaennn Cb ¢ rpo3amu U rpagoM HHOTIA HAOIIOTAIOTCS IIKBAITH-
cTeie ycuiienust Betpa (> 15 wm/c). OOpa3oBaHUIO MIKBAIOB CIIOCOOCTBYIOT HHUCXO-
JIIMe TOTOKM BO3yXa, Pa3BHUBAIOIIMECS JICTOM IIPHU HEYCTOHUMBOW cTpaTtnduka-
K aTMoc(epbl B KOHBEKTUBHBIX oOnakax. [Tog o6makaMn BepTHKaIbHBIC TIOTOKH
HEePeXoAaT B rOpU30HTaNbHbIN MO0TOK. C noMousio MPJI HEBO3MOXKHO HeNocpen-
CTBEHHO M3MEPUTH CKOPOCTh IIKBaJla, OHA MOXET OBITh OINpEAeIeHa JUIIb 0 Xa-
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paktepucTHKaM paguodxa Cb, ¢ kotopsiM cBsi3an wksan [6, 21]. [luarno3 mikeana
MPOU3BOIUTCS TIPH aHAIM3E CIEAYIONMX MapaMeTpPOB: MAKCHMATbHOW BBICOTHI
panuosxa Hpmay, CKOpocTH mepeHoca paauosxa Vy,, 0TpakaeMOCTH Ha ypoBHeE Z3 U
CTPYKTYpPBI 09aroB pamauodxa. [lyis ompeaeneHus 3aBUCUMOCTH MEKTy TTapaMeTpa-
MH PaZinodXa KOHBEKTHBHOI'O O0JIaKa M CKOPOCTBIO MIKBajia OBIIM PacCMOTPEHBI
9TH XapaKTePUCTHKH, a TAaKXKe MPCBBIMICHHE BBICOTHI pacmpoctpanenus Chb co
IIKBAJIOM Haj ypoBHeM u3oTepMbl —22°C. [Ipu 3TOM M3 MCXOJIHOI BBHIOOPKH HC-
KITIOYAKCh BCE CiTydyan co 3HaueHusmu Z; < 40 05Z [5, 17] (tabm. 4).

Tabmnuna 4

CKopocTH MIKBAJINCTOr0 YCHJIEHHS] BeTpa V NpH CpeTHNX 3HAYEHUSX
MaKCHMAJIBHOIT BBICOTBI 001a4HOCTH H 5y, MAKCHMATBLHOM 0TPAKAEMOCTH

Zmax 1 AH
[Tapamerp v, ule
15—17 | 18—20 | 21—23 | 24—26 | 27—29
Hpmax, kM 10,8 10,8 10,7 111 12,2
Zmaxs KM 46,5 455 445 42,7 46,8
AH, km 3,8 4,0 3,8 4,1 53
Yucio ciaydaen 33 90 33 8 5

W3 nanHbIX Tabi. 4 cieayer, YTo ¢ yBEIMYEHHEM BBICOTHI pajodxa HaOIoaa-
ercsi ycwieHue mmkBana. [IpHueM MIKBal CO CKOPOCTSIMH Berpa oT 15 10 23 wmlc
OTMEYaeTcsl MPH OJMHAKOBBIX MaKCHMMAJIBHBIX BbICOTaX pajuodxa. Jis orpaikae-
MOCTH TaKOil 3aKOHOMEPHOCTH He BbIsBIeHO. HaoOoporT, oTmeuaercss naxe
yYMEHbIIICHNE 3HAYCHU I OTPaKaeMOCTH NPU YCHIICHUH CKOPOCTH IIKBaja oT 18 no
26 mlc. TlomoOHbIii BBIBOA c/enaH B [3], rie OH 0OBICHSIETCS TEM, 4TO K MOMEHTY
00pa3oBaHMs IIKBaJa ITPOMCXOMUT BBHINAJACHHE HAKOIUICHHOW B OOJIake BIary.
OTOT BBIBOA MOATBEPKIAETCS M TEM, YTO MaKCUMaJIbHbIE 3HAUYCHHUS OTPA’KaeMOCTH
HaOJIOAAI0TCS HA HWKHUX YPOBHSX Z; Z,, CBHJETEJBCTBYSI O HAJMYMH OCAIKOB.
OnHako BO BCEX PACCMOTPEHHBIX B HACTOSIIEM MCCIIEIOBAHMM CIIydasX MaKCH-
MaJlbHbl€ 3HAYEHHs OTPAKAEMOCTH COOTBETCTBYIOT OOJIAYHOCTH U SIBICHHSM, B
KOTOPBIX OBLIM OTMEUYEHbI HAUOOJbIIHE CKOpocTH mikBaia (27—29 wm/c). Tlo pe-
3yJIbTaTaM HCCJICIOBAHMS BBISBICHO, YTO Ha TeppuUTOpuH Ypanbsckoro [Ipukambs
OJIl yamie Bcero COMPOBOXKIAIOTCS IMKBaJaMHu cO ckopoctsiMu 18—20 wlc.
HIKBaMUCTBIX YCHUJICHUH BETpa HY)KHO OXKKAATh B IPO30ONACHOM MM IPajoomnac-
HOM O0J1aKe Py MaKCUMaJIbHOM BBICOTE paanodxa obyaka Oosiee 8 xu U 3HAUSHUHU
MaKCHMaJIbHOH OTpaXkaeMOCTH Ha Jito0oM ypoBHe Oonee 40 0bZ. OTMeTHM TaKxke,
YTO IIKBAJIbI, OTMEYEHHBIE 110 PAJANOIOKAIIMOHHBIM JaHHBIM, B 74% ciiy4aeB mo-
TBEPAMINCH COOOIIEHUSAMH HITOPMOBBIX TeJI€rpaMM 00 YCHIIEHHH CKOPOCTH BETpa.

ITo nnpopmarm MPJI O6buti orpeseneHsl Takke CpeHNe 3HaAYCHUSI KpUTEpH-
eB pacrio3HaBanusi (HopMbl) OSII mst Tepputopun Ypansckoro IIpukambs. Hop-
MaTUBHbBIE XapaKTEPUCTHKH ITO3BOJISIOT OLEHHUTh 3HAYCHMS PATHOJIOKAIIMOHHBIX
apaMeTpoB, YCTPAHSIOT BO3MOXKHOCTh MX OLUIMOOYHOW MHTepnperanuu. Paccuu-
TaHHbIE HOPMATUBHBIC 3HAYCHUS KPUTEPUEB pACIO3HABAaHUS (CpEIHHE 3HAYCHHS
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MaKCHUMAaJIbHOM BBICOTHI paiodXa SIBICHUN ﬁmax, OTPaKaeMOCTH Z_max’ KpUTEepuit

rpo30omacHoCTH Y U AH ) MpUBEIeHHI B Tabm. 5.

Tabmua 5
HopMaTnBHbIe 3HAUYeHUS PAAHOI0KALHOHHBIX XaPAKTEPHUCTHK
JJ1 TeppuTopun Ypaiabckoro Ilpukambs
Xapakre- I'pajanus sBieHus
pHCTHKA 3 1] 21 3] 4] 5 | 6 | 7 | 8 [uxean
q 30 45 48 50 73 86 100 111 116 104
Z_max 20 22 28 39 36 39 44 51 52 45
Y 12 20 42 109 111 159 21,7 334 387 209

AH 01 -03 03 20 24 27 40 46 51 45
Hucnocnysaes 36 1842 1161 103 542 309 372 42 23 177

Ha ocHoBanmm uadopmarun MPJI u pacmpenencHus CpeIHUX 3HAYCHHH pa-
JIMOJIOKAITMOHHBIX IMapaMeTpoB (Tabdi. 5), ObLIH OnpeaeNeHbl HHTEPBAJIbl 3HAUCHUH
PaIMOTIOKALMOHHBIX KPUTEPHEB pacno3HaBaHus (Tadi. 6).

Tabnuua 6
KpﬂTﬂ‘leCKHe 3HAYCHUA PATHOJIOKAINMOHHBIX KPUTEPUEB PacCilio3HaBaHUA
KOHBEKTHBHBIX SIBJICHUIi

2‘;‘;‘1@3‘;" T 19Zs Zs, 0BZ y AH, K
8 1014 3038 4856 3551 3570
6 812 1935 3753 26—41 1558
5 711 1529 3347 1430 1,0—4,9
4 510 0,6—2,5 2443 1023 <40
2 210 0222 2040 115 <30
3 13 ~03..02  16—25 <2 <1

OpxHako HEOOXOIUMO OTMETHTh, UTO JUIS Tpaja KPUTEpHH Irpo3oomacHocTH Y
MOXeT ObITh paBeH 25—35 B ciyuae, eciu AH > 4 u (wm) 1gZ; > 3,2. T'possl ¢
BEPOSITHOCTBIO pacro3HaBaHust > 90% ormeuatrorcs npu Y = 18—25, npu ycnoBum,
yro AH > 2,5 u (un) 19Z3 > 2,4, rpo3sl ¢ BepostHocThiO 70—90% — mpu Y > 14 u
19Z; > 1,8, rpo3sl ¢ BepositHOCTBIO < 70% — mpu Y = 4—9, AH > 1,5 u (wnn) 19Z;
> 1,5. Takum obpazom, s yrouneHus: nuarHoza OSII1 HeoOXOAMMO yYUTHIBATH
BECh PAJ] PaJHOJIOKAIMOHHBIX XapaKTEPUCTHK.

Bosauknoennio OSIl cmocoOCTBYIOT OiarompusTHBIE (DU3HMKO-METEOPOIIO-
THYECKUE YCIIOBHS, KOTOPBIE OIPEAEIIOTCS KOHKPETHOM CHHONTHYECKOW CUTya-
mueit. I1poBeseHHbIN aHann3 MO3BOJIMII BBISIBUTH OCHOBHBIE CHHOITHYECKHE CUTY-
alyu, OTMEYaloInecs Ha TEPPUTOPUH HCCIIeIOBaHMs, KOTOpPBIE BeXyT K 00pa3oBa-
Huto OSITI. AHanu3 mpoBOAWIICS Ha OCHOBE IpU3eMHBIX KapT rorozsl B 0 ¥ MCB
3a 1998—2002 rr. (Tabun. 7).

160



Tabmuma 7
[oBTopsiemocTh (%) ONacHBIX ABJIEHMIA IOT0bI
NPHU Pa3HBIX CHHONTHYECKUX CHUTYAIMSIX

CHHONTHYECKAs CUTYalHs Huero I panauus ABncuis
CiTyuaeB 8 | 6 | 2 | wxsan

XoJsoaHbli GPOHT 109 22 23 22 28
Terustit pponT 79 14 18 22 18
BropuuHslit X0noaHbI GPOHT 34 9 6

DPOHT OKKITFO3UN 60 11 12 8 23
Lentp nuknona 12 4 2

BaytpumMaccoBas HEYyCTOHYUBOCTb 193 40 39 48 31
Yucno caydaes 487 297 128 23 39

CornacHo IaHHBIM Ta0l. 7, BOSHUKAIOUIME Ha TeppuTopuu Ypansckoro [Ipu-
KaMbsl ONaCHbIE SIBJICHHS CBS3aHBI C 6 CHHONTHYECKUMH CHUTyauusMu. Hanbob-
11ast MOBTOPSIEMOCTh OIACHBIX SBJICHUN OTMeYaeTcs Ha GppoHTax — B 58% ciyda-
eB (Teruiblid ppoHT — 17, XONOAHBIH — 22, BTOPUYHBIN XOJIOIHBIH — 7, OKKJIIO-
3un — 12% ciydaeB), mpu BHYTPHMAacCOBOH HEYCTOHYMBOCTH (CHOa OTHECEHBI
TaKKe ciIydan Oapudeckux rpebHeit n noxOun 6e3 pponta) — 40% cirydaeB u B
[EHTPAIBHBIX YaCTAX IIUKJIOHOB — 2% OT OOIIETO YnCiia CIIydacB.

Ha ocHoBaHMM NPOBENCHHOTO HCCIENOBAaHMS MONYUYCHBI CIEAYIOIINE OCHOB-
HBIC PE3YJIbTATHI:

1. IIpoanann3upoBaHbl 3aBUCUMOCTH MEXKIy BBICOTOW pajiiodXa KOHBEKTUBHON
00JIaYHOCTH U TMOJI0KEHHEM HYJIEBOH M30TepMbl. BricoTa pannosxa 00JaqyHOCTH U
3Ha4YEHHE OTPaKAEMOCTH YBEJIMYUBAIOTCS C POCTOM BBICOTHI HYJIEBOH M30TEPMBI.
B cpennem /i1 KOHBEKTUBHBIX SIBJIGHHI BBICOTA PainodXa 00JIaYHOCTH U3MEHSET-
cs1 0T 3,6 km st Hyoe <0,5 xkm 10 9,0 kv giig Hyoe = 3,6—4,0 k.

2. Onpenenena BepoITHOCTb 0OHapy>keHusi U pacniozHaBanus OSIII s Temio-
TO U XOJOJHOTO 1mepuo 0B roaa. [IpousseneHo ee cpaBHenue ¢ nanabiMu [ T°O. Ilo
pe3ysibTaTaM WCCIEAOBAHUS BBISBICHO, YTO BEPOSITHOCTH PaJNOJIOKAIMOHHOTO
pacro3HaBaHUsI KOHBEKTHBHBIX SIBIICHUH OJIM3Ka K BEPOSITHOCTH MX PaJHOJIOKAIIH-
OHHOTO OOHapYKEHHUS.

3. PaccunTaHbl HOPMaTHBHBIC 3HAYEHUS PAJHOJIOKAMOHHBIX XapaKTEPHUCTHK
npu OAIL.

4. BbIsIBIICHBI OCHOBHBIE CHHONTHYECKUE CUTYallnH, PU KOTOPBIX OTMEYAIOTCS
OJITI. Tak KOHBEKTHBHBIE SIBJICHUS BO3HUKAIOT B OCHOBHOM TIPH BHYTPHUMACCOBOM
HEYCTONYMBOCTH ¥ Ha X0ogHOM (pponTe (40 u 22% cirydaeB COOTBETCTBEHHO).

Pabora BeImONHEHa TpU (GHHAHCOBOH mojaep)kke rpaHToB PODU (mmpoekTs
01-05-96454, 04-05-96043, 04-05-97503).
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2.5. OmnpenesieHne BOAHOCTH M BOJ03aMaca Ky4eBo-/10K1€BOi 00,1aYHOCTH
1o uHGopMali MeTeoPOJOrHYecKOro pagnojokaTopa™

1. BBegenue

IIpu omeHke KOMMYECTBA OCAIKOB, KOTOPBIE MOTYT BBHINTACTh M3 00JaKa, HEOO-
XOIFIMO 3HAaTh BJIAr0oCO/epKaHUe BEPTHKAIBFHOTO CTONI0A aTMOC(epsl eqUHUYHOTO
CCUCHHUsI, PACIOararllerocss HaJ MyHKTOM HaOmoneHus. Ha mpaktuke pacuer
BEJIMYMHBI BOJI03aaca OCYIIECTBISCTCS MO 3HAYCHUSIM PACUYCTHONW BOJHOCTH 00-
JlaKa, MPOMHTETPUPOBAHHON MO BCEil ero BepTUKaNbHOU mpoTskeHHocTH. [lomy-
YeHHOE 3Ha4YeHHe BOJo03araca YTOYHSETCS BBEJCHUEM IOIMPaBOK Ha KOHJICHCALU-
OHHBIW, KOATYJISIIIMOHHBIA W TPaBUTAI[MOHHBIN POCT OOJIAYHBIX YACTHII, & TaKXKe
MONpPABKU Ha YMEHbBILIEHUE BJIary BCJIEACTBUE cnapeHus. MIcXoaHbIMU TaHHBIMU B
pacdeTax CIy)aT 3HaYCHHS TOYKH POCHl Y TOBEPXHOCTH 3EMITH, e(UIINTA BIATH B
BBILIETIEKALIUX CIIOSX, PACIPEACICHUs] TEMIIEPATyphl U XapaKTEPUCTUK BIIAXKHO-
CTH (JaBJICHUS HACKHIIICHIS, TAPIHATLHOTO JAaBICHUS BOJSHOTO mapa) B atMocge-
pe. PacueT mpou3BoguTCs MO ypaBHEHUSIM IEpEHOCa TEIUIAa U BJaru U ypaBHEHUIO
Hepa3pBIBHOCTH. Jlaee 1o BeMUUWHE KPUTHIECKOH BOJHOCTH B 00OIaKe Ompeness-
€TCs KOJIMUECTBO BJIard, KOTOPOE BBIMAACT U3 00jaka B Buze ocaakos [1, 17]. Tak
KaK HMCXOIHOM wuH(OpMAIMel IS pacueToB CIY)XaT JaHHbIC HAOJIOJCHUI Ha
HA3eMHBIX METEOPOJIOTUUECKUX U adPOJIOTUUECKUX CTAHIMSIX, TO JIOKAJIbHBIE OYa-
T BJIard, CBS3aHHbBIE C KOHBEKTUBHBIMU SIBICHUSIMH Me30MaciiTada, pacioyioKeH-
HBIC MEXAY MYyHKTaMU HaONIOICHHMA, OKa3bIBAIOTCS HCKIFOUCHHBIMH W3 CXEMBI
pacdeToB. Mexay TeM, Takue o4aru SIBISIOTCS UCTOUHUKOM WHTEHCHBHBIX (HMHO-
r/1a KaTacTpO(PHUECKUX) JTUBHEBBIX OCAIKOB. B CBSI3M ¢ 3THM /IS TOBEIIICHUS Ka-
YECTBAa BOCCTAHOBJICHUSI NOJIEH KOHBEKTHUBHBIX OCAJIKOB HAMHU NpeJularaercs Hc-
MOJIb30BaTh JAHHBIC PAJHOJIOKAIIMOHHOTO 30HIUPOBAHUSA aTMOC(hEpbl, IMONyYeH-
HBIE C TIOMOIIBI0 METEOPOJIOTHYecKoro paauonokaropa (MPJI). B pesynprate pa-
JTMOJIOKAITMOHHOTO 30HIMPOBAHUS aTMOC(epsl MONIb30BaTelhb MorydaeT HHpopma-
U0 00 OTPaYKAaeMOCTH M BBICOTE PaJHiodXa 00JaYHOCTH M 30H 0cagkoB. Pammorno-
KaI[MOHHASI OTPAKACMOCTh Z, SBJSISICH MUKPOGHU3UUIECKOW HHTErPAIbHON XapaKTe-
PUCTHKOM 00J1aKka, 3aBUCUT JIMIIb OT pa3Mepa pacCcenBalomuX H3JIydeHHe o0ad-
HBIX yacTull D B enmuHuIe paguonokanuoHHoro oosema V,, 1 He 3aBUCUT OT TeX-
Hu4eckux mapameTpoB MPJI. 3Hasi MakCUManbHYIO OTPaKaeMOCTh B KHJIOMETPO-
BOM CjIo€ 00JlaKka W €ro BBICOTY, MOXXHO OCYIIECTBUTH MEPEX0Jl OT 3HAYCHUH pa-
JTMOJIOKAITMOHHON OTpakaeMOCTH B 00JaYHOCTH U ocalkax K ux BomHocTH Q. Pa-
60TbI MOMO00HOTO poja mpoBoawiuch B Poccun [11]. Ilenbio ux wuccienoBaHus
CTaBHJIOCH MIOJYYCHUE TPEXMEPHOTO IOJIS BIard B aTMoc(epe U COrIacoBaHUE €To
C TOJISIMH OOJIAYHOCTH M OCAJKOB JUISA 3aady JIOKAJIBFHOTO IPOTHO3a MOTOABL. 3a
pyOexxoM MUKpO(hU3NIECKHE XapAKTEPUCTUKU OOJAYHOCTH, MOTYYCHHBIC C IIOMO-
o nHpopManmu MPJI, ucrons3yrOTCs IpU MPOBEICHUH PAa3IMYHBIX HATYPHBIX

* Cm. Mereopounorust u ruaposorusi. 2011. Ne 2 (coBmecTHO ¢ A.A. CMHPHOBOIA).
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IKCIICPUMCHTOB U HCCJICOBAHUI B CPAaBHCHHH C MH(POPMALUCH MHKPOBOIHOBBIX
pamzuoMeTpoB U camoieToB-naboparopmii [18—21]. Tak, Hanpumep, B paboTax
[18, 19] mpencraBieHa METOANKA BOCCTAHOBJICHHS KOJNMUYECCTBA KHIKOM BOIBI B
obJiake Mo JAHHBIM O PAJHOJOKAMOHHOTO 30HAUPOBAHUS OOJIAYHOCTH M M3MEpe-
HUH MHKPOBOJIHOBOTO paguomerpa. [Ipu 3TOM aBTOpHI AENAIOT BBHIBOJ O HE3aBH-
CHMOCTH TIOJIyYSHHBIX 3HAYCHHUH BOJHOCTU OOJaKa OT MPEIIIONIOKESHHUS O JIOTHOP-
MAaJIbHOCTH paclpe/ie/ieHus Karenib 0 pa3MepaM U OT KaJuOpPOBKU PaTUOIIOKATO-
pa. MeTo1 OCHOBaH Ha TOM, YTO KaK KOHIIEHTpAIIHs Karejb, TaK U CICKTP pacipe-
JICNICHUS pa3MEpOB OOAYHBIX YACTHUI] MOCTOSHHBI MO BBICOTE, YTO JACT BO3MOXK-
HOCTh CJICNIaTh BBIBOJ O CYIICCTBOBAHHU B3aUMOCBSI3U MEXIY KOJIMYCCTBOM KH]I-
KO BOJIBI B 00JIaKE U PAHOIOKAIIMOHHOM OTPaKaeMOCTBIO.

2. Meroauka pacyeToB

AGCOIOTHON BOJHOCTHIO 00JIaKOB (MIJIM TIPOCTO BOJHOCTHIO), HA3BIBAIOT MAcCy
KareJib BOIBI U KPHCTAJUIOB JIbJIa, COMEPKANINXCS B €MHUIHOM 0ObheMe BO3IyXa
3\ ra7-
(garme Bcero B 1 %) [8]:

4
Q:§7przri3

rue p,, — IUIOTHOCTB YacTHI] OCAJKOB, I — paanyc i-i acTHpl. 31ech CyMMH-

POBaHUE MMPOU3BOIUTCS MO BCEM YACTHIIAM CIUHHIIBI 00beMa 00J1aKa.
Ecnu pacnipenenenue kamnens mo pasmepam f (r) B o6ake usBectro [9, 10], To

4 < 4
Q=2 N[ rt(r)dr =z, Nij ()
0

3necs N — mapameTp crekTpa pa3MepoB Kareb.
YroObl HIEepelTH OT pajHoIOKaINOHHON OTPakKaeMOCTH K BOJHOCTH OOJIAKOB,
HEOOXOTMMO BBIPA3UTh 3aBUCUMOCTh OTPaKaeMOCTH OT pa3Mepa dacturl [4, 6, 13]:

6 o0
z :ZN:\E;—i = j D®N(D)dD
[ Y 0

rae N(D)dD — umcio pacceuBaronux dactuil B uHTepBaie quamerpos dD B enu-
HHIIE PAJAUOJIOKAIIMOHHOTO 00beMa (i CHera moj| BeinunHoit D noapasymeBaet-
cs1 tuaMeTp chepuuecKoil Kariu BOJIbl, HMEIOIIUA Ty %e MacCy, 4TO U CHE)KUHKA).
Pacnipenienienne 4acTuil MO0 pa3MepaM MOKET OBITh 3a[aHO IKCIOHEHI[UATbHBIM
3akoHOM Mapmanna—Ilanbmepa, KOTOpOE ONMCHIBAET TOJIbKO KPYIHOKAIEIbHYIO
yacth crekrpa (D > 1 mm) mpu UHTEHCHBHOCTH BBIMAJICHUS] OCAJKOB MeHee 35
MM/4, 9TO COOTBETCTBYET B CPEIHHX IIUPOTAX JIMBHIM, Kpyne, rpany [3, 14]:

N(D) = N ™, ©))
rae A — napaMeTp pacipeeeHust 00JIauHbIX AIEMEHTOB 10 pa3Mepam (M’l), No =
3,8'106 w? Ut nensHbIX kpuctaiuioB (1 < —22°C), Ng = 8,0-106 wm? st kanedb (T
>-22°C) [2], Ng = 12,0'106 wmt JUTS TPaJIiH.

C yuerom Beipaxenwuii (2) u (3) ypaBuenue (1) mpumer BuI
164



Q:%mijsNoe’ADdD . ()
0

IToxpraTeTpampHAs QYHKINS IPEACTaBISIET CO00H raMMa—pacnpenenenue [12],
MIOSTOMY YpaBHEHHE (4) MepenuieM B BUIE

A@)

4
Q = § P\ NO A (5)
Cornacho [2], A onpenensercs Tak:
1
4
A:[—ﬁproj . (6)
Q
Torma
N
Q= TO (7
C yuerom Boipaxenuii (2)—(5)
N, (7
Z — 0A7( ) (8)
CrnenoBareiabHO
1
A:(—NOF (7)j7. )
Z
3nast, uto 1(7) = 720, moacrasum (9) B (7):
4
Z 7
= N y
Q=7 0(720 N, J
UIIn
3 4
Q=233-10"p ,NJZ7. (10)

3necy Z uaMmepsieTcs B mn®®. Tak kak o6naxo COJICPXKHUT BOAY B KHUIKOM H
TBEPAOM COCTOSIHHH, TO IUIOTHOCTH YacTHI[ OcaikoB ( p,) OyIeT NmpuHUMAaTbCs
paBHOI 10° 2/ad JUISl KpUCTAJLIIOB JIbJIA, 0,8~106 2l JUISL TPaJiiH U 108 2/a® I Ka-
nenb M0, JIs mepexosa OT 3HAaYeHHH PaJuoIOKallMOHHON OTpakaeMocTH Z B

wn®In® k Z' B OBZ HeoGX0aMMO BOCIIONB30BaThCs (opMyoii u3 [4, 6]:
z

Z'=10
UYroOBI MOTyYUTh KOJIMYECTBO BOJBI BO BCEM cCJ0O€ o0yiaka, HEOOXOAMMO Tpo-
UHTETrpUpoBaTh BelpaxkeHue (10) 1o Bcel BepTHKAIBLHOM NMPOTSHKEHHOCTH o0Jaka

(8]:

Q= [atmon an

Huro
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lar uaTerpupoBanus no BepTukanu — 1 xu. ViHTErpHpOBaHre MPOU3BOIUTCS
10 BCEM YPOBHSM, I/I¢ €CTh PaJHOIOKAIOHHAs OTpakaeMocTh. Hyro — camslit
HIDKHHH YpOBEHb, Ha KOTOPOM 3a()MKCHPOBaHA pPAIMOJIOKAIMOHHAS OTpakae-
MocTh, Hpro — ypOBeHB, Ha KOTOpOM BhIONHSeTCA ycioBue Z; = 0. 3Has, 9To
BhIlIE n30TepMbl —22°C 00Jlaka B OCHOBHOM KPHCTAJUTHYECKHE, HEO0OX0IMMO HpO-
W3BOJUTH OTJENbHOE HHTETPUPOBAHUE KANEIbHOM M KPUCTAIUIMUECKOM dYacTel
o0Jaka ¢ MoCIeaYIOINM HX CYMMHPOBAHNEM.

3. XapaKTepl/ICTl/IKa HCXOJAHBIX JAHHBIX

Wudopmanus 06 00mavHOCTH U SIBICHUSIX MOT0/bl, oOHapysxeHHass MPJI B pe-
3yJIbTaTe NPOBEACHHS PaJHOJIOKAMIOHHOTO 0030pa, 00pabaThIBacTCsl aBTOMATH3U-
POBAaHHBIM METEOPOJIOTHYECKUM PaJHOJIOKAMOHHBIM KoMIuiekcoM (AMPK) «Me-
TeosrueiiKa» M 3alMChIBACTCs B apXMBHBIHN (aiin npsimoro goctyna. B atom daiine B
JBOMYHOM KOJIE COJCPXKUTCA CleAyromas nHpOopMaIus: nacnopt oo3opa (mata n
Cpok HaOmoneHus, Texanaeckue napamerpsl MPJI, hamunms oneparopa, cocros-
HHE atMocdepsl B JaHHBIA CPOK HaOmMoOJeHWs) W MHGOPMALS PaanOIOKaIMOH-
HBIX HaONMOAEHHH 3a OONAYHOCTBIO W SIBICHMSIMH TIOTOJBI B BHAE MATPHUIIBI
HaOmonennit. Matpuia HaOMIOAeHNH NpecTaBisieT co00 MEePBUYHBIE PAIHOIIO-
Kal[MOHHBIC JaHHBIE B paxuyce o63opa MPJI (200 xu), rae B KakooOH 3amlmCH CO-
JICPHKHUTCS 1EJI0C YKHCIIO CTPOK. B ka0l CTpoke B OOAWTOBOH (OpME HAXOAUTCS
uHpopManus, OTHOCSIIAsACS K OJHOMY dyeMeHTy pasperieHus AMPK «Merteos-
yerkay (4x4 xkm): IpSAMOYTOJIBHBIE KOOPIMHATHI, MaKCHMaJIbHAsl BBICOTA PagH0OdXa,
KO/ OOHapy)XEHHOTO SIBJIICHHS, OTPakaeMOCTh IO OIWHHAALATH KHUJIOMETPOBBIM
ciosiMm [5].

MeTeoposIoruueckuil painoyIoKaTop, JaHHble U3MEPEHUM KOTOPOro UCIOJIb30-
BAJIMCh NPH IMPOBEJCHUU JaHHOTO HCCIIEJOBaHUs, paboTaeT B aBTOMATHYECKOM
pexuMe, nepenaBasi HHGpopManuio yepe3 1 u; Ipu HAIWYMU TPO30- U IPajoornac-
HBIX staeek B paxuyce 100 kv ot MPJI nadopmanus oOHOBIseTCs Kaxsie 30 mum.

CuHoONTHYECKHE MAaHHBIE IPECTaBJICHbl HAONMIONEHUSIMH Ha METEOpOJOoTHYe-
CKUX CTAaHIMSAX TEPPUTOPHH MCCIEAOBaHMS B OCHOBHBIE cHONTHYEeCKne cpoku (0,
3,6,9, 12, 15, 18, 21 v BCB) B Buzie 3ICKTPOHHBIX (DAlIOB U JKYpHAIIOB HAOIIO-
JIeHUH, a Takke WH(pOpMaIuel, MOCTYHammell ¢ METeOCTAaHIHH B PEXUME
«Topm». JlaHHBIE O COCTOSIHUM aTMOC(EpbI PUBOASTCS 1O Pe3yJbTaTaM 30H U~
poBaHwms adpojorudeckoit cranmuu [lepmp — baxapeska 3a cpok 0 © BCB.

Jus o6paboTkm, aHanmM3a M TPEACTABICHHS WH(GOPMAIMK HCIOIH30BAJIICH
pOrpaMMHBIe IPOAYKTHI [5, 7].

4. ITorona mo JaHHBLIM HAOJIOAEHHH
IIpuBonsaTcs pe3ynbTaThl BOCCTAHOBJIEHUSI BOJHOCTUM M BOJO3anaca rpo3o- U
rpazooNacHON Ky4eBO-I0XKICBOW OOJNAYHOCTH, OTMEYABIICHCS HAll TEPPUTOPHEH

ITepmckoro kpas 17 utonsa 2006 r. MccnenoBanue npoBOoAWIOCH Ul paiioHa, orpa-
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HUYeHHOTO panuycom aeiicteus MPJI (200 xu), pacnonoxxenHoro B r. [lepmb Ha
cranimu bonemoe CaBuHo.

Iloroma Ha TEpPUTOPHM HCCIECIOBAHUS ONPENEIUIACh BIMSHUEM T'PEOHS apK-
THYECKOTO aHTHUIMKIOHA, B KOTOPOM IIPOMCXOIMIIO YMEHBIIEHHE TC€OIOTCHINATb-
HBIX BBICOT U OTMEYaJach aJBEKIHs TEIUIa 110 TIOTOKY. Y 3€MJIH €My COOTBETCTBO-
BaJI0 MaJIOTPAJMEHTHOE I0Jie TOBHIMIEHHOTO AaBieHus. Ha paccrosaum 300-400
KM K 3alaJly U CEeBEpO-3amaay OT TEPPUTOPHH HCCIICAOBAHUS B 30HE pa3zeia BO3-
JYIIHBIX MacC YMEPEHHBIX M TPOIUYECKHUX IIHPOT IPOXOIUIIAa CUCTEMA MOJISIPHOTO
¢ponra. Takum 0Opa3om, KyueBoO-A0KAeBasi 00JIAYHOCTh, OTMeuaBIasicst 17 nions
2006 r. uMena BHyTPUMACCOBOE MPOUCXOXKICHUE.

[lo maHHBIM TeMIlepaTypHO-BETPOBOI'O 30HIUPOBaHMS B aTMocdepe Habmoaa-
Jach 3HAYMTEJbHAS BEPTHKaJIbHAS TEPMHYECKash HEYCTOHMYMBOCTh, MOATBEpPIKIac-
Masi pacueTHHIMH BenmmarHamu. CyMMapHBIA JeQUIINT TOYKH POCH B cioe §50—
500 ella cocraBun 26°C, cpemHsis CKOPOCTh TOPH3OHTAIBHOTO TIEPEHOCA B CIIOC
1000—500 efla — 3 mlc, makcumanbHasi CKOPOCTh BEpTHKAIBLHOTO motoka — 20
mlc, pasHOCTh MaKCUMAJIBHOW TeMIiepaTypsl Mexay noBepxHoctsmu 1000 u 500
ella — 41,8°C. HecmoTpst Ha OoJblroe 3Ha4eHHE ACS(HUIINTOB BIATH M HU3KYIO
OTHOCHTEJIFHYIO BJIQJKHOCTH BO3/yXa B 00JaK00Opa3ykoIieM cioe, 3amac SHepTuu
HEYCTOHYMBOCTH B Tpejaerax KOHBEKTHBHO-HEycTOW4MBOro cios (cBbime 3500
Joiclke) obecreunn HOpMHUPOBAHIE U 3HAYUTEILHOE Pa3BUTHE MO BEPTHUKAIH KY-
4eBO-A0KAeBOH obiayHocTu. PacyerHeie metonsl nporHosa (P.A. Srynuna, Un-
ctutyTa panapHoi mereoponorun (MPAM), B.JI. PemeroBa, b.E. IleckoBa, ['un-
pomeTtiienTpa CCCP) nokasanu BO3MOKHOCTh (hopMUpOBaHHS IPO3 U Ipaja B pa-
quyce 100 xm OT NMyHKTa 30HAMPOBAHHS NPH MAKCHUMAJIbHOM BBICOTE PA3BHUTHUS
obmaygoCTH 10 14 xm.

ITo manasiM MPJI KOHBEKTHBHBIE TIpoIiecch B aTMocdepe ObuTH 3aduKcupoBa-
HbI B cpok 7 u BCB (13 u mMectHOro Bpemenn). [1o nHpOpMaIuu paanoaoKaioH-
HOTO 0030pa B cekrope 270—307° Ha ynanenun 29 u 84 xm or MPJI 6pumn oT™Me-
YeHBI OYard pajinodxa KOHBeKTUBHBIX 001akoB (PKO). B 8 v Opum 3adukcupoBa-
HBI TIepBbIe KOHBEKTHUBHBIE SUYEHKH C Tpo30il. B rpozoomacHbIX sueikax Makcu-
MaJbHOE 3HAYECHHE PATUOJOKAIMOHHON OTpa)xkaeMocTu cocTaBuio 39 o0BZ, mak-
cuManbHas Bbicota pamuosxa — 9 xm (puc. 1). K cnenyromemy cpoky Makcu-
MaJbHOE 3Ha4eHHe oTpaxkaeMocTu Aocturio 50 0BZ mpu BeicoTe paanosxa 9,3 xu.
B 9 v BCB B mone PKO oTtmedarotcs rpagoonacHsle odaru. Beicota pamnosxa
KOHBEKTHBHOHW SYEWKH C TpagoM cocTaBmwia 12,75 xu, MakcuMaibHas OTpakae-
MocTth — 53 0BZ. Pa3BuTne KOHBEKTHBHOH OOJIAYHOCTH NPOHCXOAMT 10 14 y
BCB. B stot nepuon B paguyce neiicteus MPJI otmeuanocs no 7 ouaros PKO un
panuosxa KOHBEKTHBHBIX M CIOMCTOOOpasHbix obnakoB (PKCO) ¢ BwIcoTOM pa-
JI09Xa KOHBEKTUBHBIX SYEEK C I'PO30i M rpasoM 14 xu, MaKCUMaJIbHOM OTpaskae-
MOCTBIO Ha ypoBHE n3orepmbl —22°C — 57 0BZ. 30Ha 00/1a4HOCTH U OCAJKOB 3a-
HuUMana cextop 220—0—25° B mpenenax Bugumoctu MPJL. B 14 u 30 mun ot™e-
yasock ocnabiaeHne KOHBEKTHBHBIX mpotieccoB, 30H6I PKO n PKCO 3amerHO co-
KPaTUIIUCh.
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L — —
0 100 200 300 400 xm

Puc. 1. Pacnipenenenue 30H paaunosxa 001a4HOCTH M OCAIKOB 110 JTaHHBIM
PaAMOJIOKALIMOHHOTO 30HAUPOBaHuUs B paguyce neicrsus MPJIL.

a) 8 u; 6) 9 u; 6) 10 u; 2) 11 u; 0) 12 u; e) 13 u; o) 14 u; 3) 15 u; 1) 16 u; k) 17 u; 1) 18 u; m) 19 u; 1)
20 u (31ech U Ha JPYruX PUCYHKaX yKa3aHO BceMHpHOE CKOOpIMHUPOBAHHOE BPEMs; CPOKH
PaZMOJIOKAIIMOHHBIX HAOJIO/ICHHIT TIPUBE/ICHBI K MOMEHTY 3arrycka MPJI st 30H1upoBaHms).

C YMEHBIICHUEM BJIMSIHUSA TEPMUYECKOT'O (I)aKTOpa HGYCTOﬁQHBOCTL B aTrMoO-
Cq)epe ocna6na, BEPTUKAJIbHBIC NBWIKXCHHSA CTAaJIM MCHEEC WHTCHCHUBHLIMH, BBICOTA
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pazuosxa Ky4eBo-J0XKJIeBOM 00JIayHOCTH yMeHbIIWIach 1o 11 xu, MakcuManbHast
oTpakaeMocTh — 10 49 0BZ. I'po3oBas nesTenpHOCTD, II0 JAHHBIM PaJIRONIOKAIIH-
OHHBIX HaOmroneHwi, 3akoHumiack B 20 v 30 mun BCB, xorma GBI 3aperucTpupo-
BaH nocienuuit ogar PKO ¢ rpo3amu. MakcumanpHasi BEICOTa paguodxa B siaeiike
C Tpo30ii coctaBmia 8,5 ku, MaKCUManbHas oTpaxkaeMocts — 41 0BZ.

Taxkum 00pa3oMm, B TEUEHHE BCETO HCCIEIYyEeMOTO Mepuoja MPOUCXOIUT BHYT-
pUMaccoBOE pa3BUTHE KOHBEKIINH 3a CUET TEPMUIECKUX IMPUUUH, a TAKXKE PACIPO-
CTpaHEeHHE KOHBEKIIMHU C 3aIajia, YTO MO3BOJISIET CAENIAaTh BEIBOJ O TOM, UTO MPOUC-
XOJWJI BBIHOC BJIQYKHOW HEYCTOHUYMBOM BO3AYIIHOW Macchl U3 paiioHa Oapudeckoi
JIETIPECCUH, PACIIONI0KEHHOM Ha/l eHTpajabHOM Poccueri.

[o nHpOpMaIK METEOPOIOrHYECKUX HAOIIOJaTeNbHBIX CTAaHIMH Havao rpo-
30BOH siesiTenbHOCTH ObUTO 3adukcupoBaHo B 10 v BCB Ha mereoctanimun Yepmos
(mTopmoBoe cooOrieHne). B TedeHne cyTok rpo3a oTMedanach Ha METEOCTAHITUAX
YaiikoBckuit, OxaHck, Bepemaruno, [lepmb, J{oOpsHKA.

PaccMoTpuMm M3MeHEeHNe TOTOAHBIX YCIOBUH Ha psife MeTeocTaHnui [lepmcko-
ro Kpasi IpH NMPOXOKAeHHH rpo3sl. Ha mereoctannny YalKoBCKHH I'pO3BI peru-
cTpupoBaiiuck B nepuoa ¢ 13 no 18 v BCB, npu 3T0M oTMedalcss XOpouio BbIpa-
JKCHHBIN CyTOUYHBIH X0/ BCEX METEOBEINYHH. TaK, B YTPEHHHE Yachl IPOUCXOIHIIO
MHTEHCUBHOE MOBBIIICHHE TEMIepaTyphl Bo3lyXa ¢ MakcuMyMmoMm B 12 u BCB.
[TporpeB mpu3eMHOro cjosi Bo3myxa mpu 3ToM cocraBwi 12,6°C. HambGounbiuee
3HayeHue nedummra Touku pockl (17,7°C) otmeuanocs B 12 v BCB, HanMeHbIee
(5,3°C) — B 0 u. AT™MOC(hepHOe IaBiIeHUE, IPUBEICHHOE K YPOBHIO MOPS, B MEPHU-
o 0—6 u c1abo MOBBIMIAIOCH, TOCTUTHYB 3HadyeHus 1015,4 2fla. C 9 no 15 u nas-
Jenue nonwxkanock (B 15 v BCB Benmunna 6apudeckoii TeHaeHMU coctaBuna 1,1
ellal3 u), 3aTeM NPOU30LIIO HE3HAYUTEIILHOE €T0 IMOBBILICHHE.

Ha mereoctannun BepemarnHo KOHBEKTHBHBIE 00JIaka OTMEYAINCh B TEUCHHE
BceX CyTOK, HaumHas ¢ 0 ¥ BCB, 3a ucxirouennem 6 v BCB, korna Oputn oTMede-
HBI JINIIL 00J1aKa meprucrooOpasHelx (Gopm. ['po3bl ¢ MMBHAMYK HA CTaHIMU OBUIN
3adukcupoBaHbl B miepuon ¢ 12 mo 18 4, B 9 v Ha cTaHIMK BHINAIaU JINBHEBHIC
ocaznku. Temmneparypa Bo3ayxa AOCTUria mMakcumyma B 6 u BCB, ognako, mnpu
Hannynu 7—38-0aIbHON 00JJaYHOCTH B OKOJIOTIOJNY/ICHHBIE Yachl IIPOIPEB BO3/1yXa
u3-3a cyroyHoro xoxa coctaBui juiib 10,8°C. JleuIuT TOUKH pOCHI B TeUEHHUE
cytok m3mensuics ot 1,2°C B 21 v BCB 10 9,8°C B 6 u. ATMOChepHOe TaBlieHHE B
neprox 0—9 y ucnbIThiBago cinabble M3MeHeHus. C HavyaioM IpO30BOM JIesTeNb-
HOCTH XOJI IaBIIeHUs cTaj HepaBHOMepeH: B 12 u Ap = 1,0, B 15y ——-1,3,B 18 y
—1,1,821 uv—-2,2 2oI1al3 u.

Ha merteocrannuu Ilepmp rposa 6buta 3agukcupoBana B 15 v BCB, oxnako
KOHBEKTHBHAsI 00JIaYHOCTh OTMEYaJach Ha CTAaHIIMM B TEUYEHHE BCEX CYTOK. Tem-
nepaTypa BO3AyXa B pe3ylbTaTe CyTOUHOro xozaa nosbicuiack Ha 11,3°C u pmo-
crurina Mmakcumyma B 12 y BCB (31,4°C). ledpuunT TOYKH pOCHl B HOYHBIE Yachl
COOTBETCTBOBAJI XOJ/ly TEMIIEpaTyphl BO3/lyxa (MUHUMaJIbHOE 3HaueHue 2,5 u 2,7°C
B 21 u 0 ¥ cooTBeTCTBEHHO). B OKONOMONMYIeHHBIE Yachl X0 3HAUYEHUH JepuInuTa
TOYKH POCHI 10 OTHOIIEHHIO K TeMreparype OblT 0OpaTHBIM (MakCHMaJIbHOE 3HA-
yerne 14,5°C B 12 y BCB). AtmocepHoe maBieHHe B T€YEHHE BCETO INEepHoja
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M3MEHSUIOCH HE3HAYMTENBbHO, Oapuyeckas TEHIACHLMsS Oblla IOJIOKHTEIHLHOH B
nepByto (0—©6 u) n oTpuaTeTHHOM BO BTOPYIO (9—21 %) MOJIOBHUHY CYTOK.

5. O6cyxnenue pe3yibTaToB

B cooTBeTcTBUM C NpEIOKEHHON METOIMKON Ha OCHOBAHUM JAHHBIX PaIUo-
JIOKAaIIMOHHOTO 30HANPOBAHIS OBLUTH paCCUNTAHBI 3HAYCHHUS BOAHOCTH U BOJI03AIIA-
ca B paJMOJOKAIIMOHHBIX KOHBEKTUBHBIX silU€HKaxX C JTUBHEM, IPO30H U rpaaom. B
pacyeTax YYUTHIBAJUCh 3HAUEHHUS PATUOJIOKAMOHHON OTPa’kaeMOCTH U BBICOTHI
pannosxa, m3BJIeUeHHBIE U3 3JeMeHTOB paspemeHns AMPK «Mereosueiika» (4x4
KM), COOTBETCTBYIOIINX 30HE MAaKCUMAIIbHOM oTpaxkaemocTH (sapo paauosxa Ch),
B KOTOpPO# 3a(pMKCHPOBAHO KOHBEKTUBHOEC SIBJICHHUE, OMPCACICHHOC B COOTBET-
CTBHH C KPUTCPUSIMH PacliO3HABaHUS KaK JIMBEHb, rpo3a win rpan. Ilo unpopma-
mun «Tabnur mropmoonosemeHus» AMPK «Meteosiueiikay 3a HCCIeayeMBbIit
nepro[ OBLIO BEICIEHO 65 09aroB JMBHEH, 62 Tpo3bl 1 15 sBiIeHUIt rpaza.

COracHO MONyYeHHBIM JaHHBIM, 3HAYCHHs BOXHOCTH (2/p’) B ouarax ¢ Ch B
TE€YEHHE BCEro HccleayeMoro nepuoga naMmensuce ot 0,04 no 8,60 2//143, COCTaB-
1515 B cpegHeM 3,48 oln®;

MunnmanpHoe — MakcuMallbHOE

3nauenne Cpegnee Menuana AHAUCHHC SHAUCHHC Hucnepcust
JIluBeHnn 0,24 0,14 0,04 2,48 0,08
T'poza 1,06 0,67 0,10 5,46 0,94
I'pan 3,61 2,86 1,14 8,60 3,37

Benmunna BomHoctu B Ch, onpezenennas mo ganasiMm MPJI, cymiecTBeHHO OT-
JUYaeTCs B 3aBUCUMOCTH OT COCTOSIHHSI aTMOC(Epbl, CTaJuu XHU3HU O0JiaKa, ero
yAaJeHus OT JIOKaTOpa, HAJTHMUUSI OOBEKTOB U SBICHUH, MPETSTCTBYIONUX Paclpo-
CTPaHEHHIO paaHoiyda (IKpaHUPYIOILIHE OCAJIKH, pesibed, BHICOKHE 3aHusl U CO-
Opy>keHH U T.11.). Kpome Toro, BOXHOCTh HEPABHOMEPHO PAaCHpEAEAeTCS B CAMOM
obnake. Koppenupys ¢ paanoIOKalliOHHON OTPaKaeMOCThIO, OHA YBEIUIUBAETCS
B citoe 3—6 xm B sAzIpe pangnodxa, M yMeHbInaeTcs K ero nepudepuu. [lockompky B
pacderax ObLIM HCIIOIH30BaHBI 3HAUCHHUS OTpakaeMocTd Bo Bcex Ch B mpenmenax
panuyca o630pa MPJI u Ha BceX ypOBHSIX sijpa KOHBEKTHBHOTO 00JIaKa, TO aMILTH-
Tya MEXIy MaKCHMabHBIMH U MHUHHMAaJIbHBIMHA 3HAYCHUSMH BOJHOCTH JIOCTa-
TOYHO OOJbIIast: mpu TUBHAX — 2,44, pu rpo3e — 5,36, nmpu rpage — 7,46 2l

Ha puc. 2 npencraBieHbl BepTHKaIbHbIC TPOQUIN BOJIHOCTH B SUSHKaX C JIMB-
HSAMH W TPO3aMHd. BUIHO, 9TO I BOJAHOCTH NMPAKTHYECKH BO BCE CPOKH H3MeEpe-
HHUHM OTMeYaeTcst OUH MakCHUMYM, KOPPETHpyonui ¢ Beicotoi m3otepM 0, —10 u
—22°C. Ha BbICOTE pacmoyIOKE€HHUsI 3TUX HM30TEPM IMPOUCXOauiIa cMeHa (pa3oBoro
CTpOeHHUs o0JaKa ¢ YHCTO KaNeIbHOr0 Ha YUCTO JeAsSHOe. 3/1eCh OTMEYaIoCh pas-
JIEJICHHE NEKTPHUECKUX 3apsIoB B 00JIake U MPOUCXOIIIIO (OPMHUPOBAHHE I'PO30-
BbIX 04aroB. S[4elku ¢ rpo30d XapaKTepU30BAIUCh PE3KUM YBEIMUYEHHUEM BOJHO-
CTH OT HW)KHEH TpaHHUIBI 00JIaka 10 BBICOTHI 4—6 xm, TIe HAOIOJAINCh MAKCH-
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Puc. 2. BepTukaisHoe pacnpeiesieHHe BOJHOCTH B KOHBEKTHBHBIX sT4eHKax
C TUBHSAMH (CIUTOLTHAS JIMHUS) U TPO30H (ITYHKTHUD).

a) 8u;6)9u;6) 10 u; 2) 11 u; 0) 12 u; €) 13 u; orc) 14 u; 3) 15 u; 1) 16 u; k) 17 u; 1) 18 u; m) 19 v;
1) 20 u.

BepxHeil rpanunbl odnaka. B mepuon 13 u 30 mun — 14 y Takoit MakcuMyMm B
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s4elikax ¢ Tpo30H OTMevaliCsi B HW)KHEM ciioe o0aka (0T 3eMHOH IOBEPXHOCTH J10
BBICOTHI 6 xku) (puc. 30ic). B atot mepron 863 MPJI (cextop 210—300°, ynae-
aue 20—40 xu) IPOMCXOOMIO pa3BUTHE KYYeBO-T0KICBONH 00IaYHOCTH: BBICOTA
panmosxa 12,5 xu, MakCUMabHas oTpakaeMocTh B cioe 0—5 xu — 57 0BZ, Box-
HOCTh — 2,35 2/am°. TaKoi BH BEPTHKANBHOTO MPOMUIS PACIIPEIeCHHs BOIHO-
CTH B siUeiiKe ¢ TPO30H ONpenersuIcs BBIAJACHHEM JHBHEBBIX OCAJKOB M3 obOJaka.
@DaxT BBINAJACHUS OCATKOB HE MOATBEPIKICH MHPOPMALIHEH ¢ METEOPOIOTHIECKIX
CTaHIIMH BCIIEJICTBHE MX OTCYTCTBHS B yKa3aHHOM paiioHe, 0IHaKO 00 3TOM CBHjE-
TENBCTBYET PaJMOJIOKAIIMOHHAsE OOCTAaHOBKA, a TaK)Ke PEruCTpaLys TPO3bl C JIMB-
HEBBIMH OCaJIKAMH Ha METEOpOJIOrMuYecKoil ctaniuu Bepemaruno (azumyt 283°,
ynanenue 82 xu) B cpoku 12—18 v BCB. D10i1 ke npuunHON 00YCIIOBIIEH BEPTH-
KanbHBIH X0 BogHOCTH B Cb ¢ rpo3oit B 15 v 30 mun, 18 v 30 mun u 19 v 30 mun
(He mokasaHo).
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Puc. 3. CyToUHBI# X0/ BBICOTHI PaIH09Xa KOHBEKTHBHBIX STYEEK
¢ muBHaAMH (1), rpo3oii (2) u rpagom (3).

PagnonokaiMoHHble KOHBEKTHBHBIE SMEWKHM CO CJIAOBIMH, YMEPEHHBIMH M
CHJIBHBIMHU JIUBHEBBIMH OCAJKaMH IO PaJHOJIOKAMOHHONW KJIaCCH(HUKALUU OTMeE-
YaJUCh 32 BeCh NEpHO]] HAOIIOACHNUII, a TaK)Ke B TEYEHHE BCEX PACCMATPUBAEMBIX
cyTok, HaunHas ¢ 7 ¥ BCB. BepTuxanbsasliit npodniib BOAZHOCTH B TaKUX SYEHKaX B
o0IeM ciaydae TakKe MMEET OJWH MAKCHMYM B CIIO€ 3aMep3aHusl 00JIauHBIX Ka-
TeJb, OJJHAKO, MOXHO BBIZICTTUTH PSJI CPOKOB, B KOTOPBIE MaKCHMaJIbHbBIC 3HAUCHUS
BOJHOCTH O0JIaka OTMEYAJNCh WM BOJM3M HIDKHEHW IpaHHUNbl obiaka (YpoBEHBb
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KOHJICHCALlMH), WJIM 3¢MHOM NOBEpXHOCTH (Hanpumep, B cpoku 8 u 30 mun, 12 y —
13 4 30 mun, 14 4 30 mun —15 w m 19 uw — 19 4 30 muwn; puc. 2).

B nenoM MOXHO 3aMETHTh, YTO BOZHOCTh M3MEHsIACh OT CPOKa K CPOKY JO-
CTaTOYHO MHTCHCHUBHO B COOTBETCTBHM C CYTOYHBIM XOIOM BBICOTHI PaanodXa
KOHBEKTHBHBIX SUECK U Pa3BUTHEM KOHBEKTHBHOM oOmauHocTH. ITo Mepe mporpe-
Ba IOJCTWIAIOIIEH MOBEPXHOCTH IMPOHMCXOIMIIO YBEIHICHHE BBICOTHI pajnodXa
SYEeK C ABJICHUAMH (pHC. 3), YCIINBAINCH BEPTHKAIBHBIE IBIKCHHUS, 000CTPSIIach
rpo30Bast JEATEIbHOCTb.

ITockoabKy M3BECTHA 3aBHCHMOCTB BBICOTBHI pajlo3Xa KOHBEKTHBHOH s4elku
OT CTaIM Pa3BUTHUS Ky4eBO-J0XKJIEBOI 00Ja4YHOCTH, TO Ha PUC. 3 MOKHO BBISIBUTH
MepHO/IbI Pa3BUTHUS U pacnana obiaka, KaKk 4YepeJOBaHHE MaKCHMYMOB 1 MUHHUMY-
MOB Ha rpaduke XoJa BBICOTHI paguosxa. HamoMHUM, 4TO MOCKONBKY pHc. 3 Xa-
paKTepu3yeT CPeIHUE XapAKTEPUCTUKU OTPAXKaeMOCTH, TO 31€Ch ITOKa3aHa JIMIIb
o0Imast TeHACHIMS HBOMIOLIHM KOHBEKTHBHOHW 00JagyHOCTH. BpeMs >ku3HH OTAETb-
HBIX KOHBEKTHBHBIX SUEEK BHYTPHMACCOBOTO IIPOUCXOXKACHHS COCTABIISIET B CPE-
HeM 15 mum, mostomy npu 30-MUHYTHOM HHTEpBAJE NPOBEICHUS PaIHOJIOKAIH-
OHHOTO 0030pa HEBO3MOXKHO OTCIIEUThH BCE ITAIBI IBOJIONNH Ky4eBO-T0KAEBOTO
oOmaka.

BonmHOCTh TpajoBbIX 00JIAKOB CYHIECTBEHHO BBIIIE, YeM KOHBEKTHBHBIX 00Jia-
KOB C JIMHSIMH U TPO3aMH. DTO CBS3aHO C HaJu4dueM 0ojiee MOLIHOTO 00JIauHOTO
CJIOS ¢ MHTCHCHBHBIMU BOCXOJSIIMMHU JIBIOKCHUSIMH, Onaronapsi 4emy (GopMupy-
I0TCsl 00JIaYHbIe AJIEMEHTHI B BUAE TpaguH ¢ auameTpoM 10 30 am. I'pag — sBne-
HHE JIOKaJIbHOE M KPaTKOBPEMEHHOE, €ro CPeIHss MPOIOJIKUTEIBHOCTh COCTABIISA-
eT 5 mun. B TOM ciy4ae, eciu Tpajl BEINIAAaeT B paioHe, He OCBEIICHHOM JaHHBIMHU
METEOCTaHIMH, HHPOPMAIMA O €ro BBINAJCHUH B METEOPOJIOIMYECKHX CBOIKaxX
orcyTcTByeT. B mepmon mccnenoBanus, mo uHpopmanun MPJI, ormewanmck pa-
JIMOJIOKAIIMOHHBIE KOHBEKTUBHBIE STMEHKH C I'paioM, KOTOPBIA TaKke MPOTrHO3UPO-
BaJICs Ha MaHHBIM AeHb MeTtogamu B.JI. PemeroBa 1 UPAM. OgHako HE omHa U3
METEOCTaHIMH BBINIaJeHNe rpaga He 3adukcupoBaya. Cuuras B 3TOH CHUTyalnu
nmarabie MPJI HanOonee 0ObeKTUBHON MH(DOpPMAIHEH, aBTOPBI MPOM3BEIN pacdeT
3HaYeHUH BOJHOCTH B T€X KOHBEKTHBHBIX S4YeHKax, Iie, COIVIACHO PaIHOJIOKAIIH-
OHHBIM KPUTEPHSIM pacro3HaBaHus, ObUI 3adMKCUpOBaH rpaj. BepTukanbHoe pac-
npeJielieHne BOJHOCTH TPAJI0ONACHBIX Ky4eBO-I0KAEBbIX 00JaKOB MPHBEICHO HA
puc. 4.

BepTukansHBIH X0 BOZHOCTH B IPAZOOMACHBIX KOHBEKTUBHBIX STUEHKAaX OYCHb
HEpaBHOMEpEH. 3HayeHUs! BOJHOCTU u3MeHstores ot 0,02 2In® B HkHeii yacT
o6maka u B6mu3m ero Bepumus! (1,14 2/v® BOIM3M rpaHuI sapa pagModXa rPao-
onacusix Cb) 10 8,60 2lv® na BeicoTE 7 KM, COCTaBJIsIA B CpeHEM B sizipe 3,61 2l
B sdelike MOXET OTMEYAaTbCAd HECKOJIBKO CJIOEB C MOBBIIIEHHBIMU 3HAYEHHUSIMU
BogHOCTH (cpokH 9, 11 y), KOTOpPBIE XOPOIIO COTNIACYIOTCSI C BBICOTOH PacIoioikKe-
Hus m3otepM —10, —22°C. Hanbonpire 3HaYeHUsT BOJHOCTH BO BCEM CIIO€ KOHBEK-
THBHOM siueitkn ¢ rpagom (8,60 2/u®) ormedamucs B 9 v BCB (cpenmee 3HadeHue
4,87 2/x®), 1. e. B meprox HambONee MHTCHCHBHOTO PA3BHTHS KOHBEKIIHH, KO
TOPM30HTANBHBIE W BEPTHKAJIbHBIE pa3Mepbl oOnaka yBenmaunBaimuch. OTpaxae-
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MOCTh B PaJIMOJIOKAIIMOHHOM SIIpE COCTaBUIIA B cpeiiHeM 54 0BZ, BbicoTa paamnos-
Xa rpajoomnacHoi obmagHoctd — 12,75 kum. B ocranbHBIE CPOKH C TpagoONacHOH
Ky4eBO-0XK/IE€BOH O0IAYHOCTHIO MaKCHMallbHOE 3HAYEHHE BOJHOCTH COCTABUIIO
6,30 2/n’. Jlnst TpaJoonacHbIX PaAMOIOKAIIMOHHBIX KOHBEKTHBHBIX SIUECK, TAKKE
KaK ¥ JAJs1 TPO300MNaCHBIX, OTMEYAI0Ch PE3KOe yBEIMYeHHEe 3HAYCHUI Boj03araca
OT HIDKHEW TpaHUIBI o0aka 10 BBICOTHI 4—7 KM, a 3aT€M €ro yMEHBIIECHHE /10
BepuiMHbl 00naka. OJHAKO, B OTIMYME OT SYEEK C TPO30M 3/1eCh OTMEYaeTCs
00JIbIIAas MOIIHOCTE CJIOS ¢ MAKCUMAJIbHBIMH 3HAYEHUSIMH BOJIHOCTH.
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Puc. 4. BepTHkanbHOE pachpeieieHie BOJHOCTH B KOHBEKTUBHBIX STYCHKAX C TPATIOM.
a) 9u; 6) 10 u; 6) 11 u; 2) 12 u; 0) 13 u; €) 13 u 30 muwn; oic) 14 u 30 mun.

[TonyyeHHbIe 3HaU€HUS] BOJTHOCTH MOCIYKHWJIM OCHOBOM JIJIsl pacueTa 3HaYeHuin
BOI03anaca KOHBEKTHBHON 00JIayHOCTH ¢ momolisio ypasHenus (11) (puc. 5). Co-
TJIACHO pacdeTaM, CpellHee 3HaUEHUE BOJI03araca JUisi KOHBEKTUBHBIX SYEEK C JIHB-
HSIMH cOoCcTaBwiIo 2,62, ¢ rpozamu — 7,13 u ¢ rpagom — 29,24 kelm?. lns Bomosa-
raca KOHBEKTHBHBIX SYE€EK C JUBHAMHU OTMEYAIOCh HECKOJIBKO JIOKAIBHBIX MaKCH-
MYMOB ¥ MUHUMYMOB, CaMO 3HAa4€HHE BOJ03aI1aca H3MEHSJIOCH B IIHPOKHX TIpeJie-
max: 0,04—2,62 kelm®. Xox Bomosamaca B rpo30- M IpajoolNacHbIX Ky4eBO-
JIOXKJIEBBIX O0JIaKaX OBLI OYeHb HEPAaBHOMEPEH, H B 3aBUCUMOCTH OT CTaJIU pa3-
BUTHs 00jIaKa oH u3MeHsuics ot 1,98 mo 17,35 kelm® B sueiikax ¢ rpo3oit u ot 11,82
1o 29,24 xelm? B sueiikax ¢ rpazoMm.

6. 3akiaIoueHnne

IIpoBeneHo uccneaoBanne BOJHOCTH U BOJI03anaca KOHBEKTUBHOUW 00JIAYHOCTH
0e3 ocaakoB, a TaKke OOJAYHOCTH, COMPOBOXKIAIOIICHCS JIUBHAMH, TPO3aMH U
rpagoM. 3Ha4eHUs BOJHOCTH M BOJO3amaca ObUIH IMOJyYCHBI PACYCTHBIM ITyTEM Ha
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OCHOBE pPaJMOJIOKAlIMOHHBIX XapaKTEPUCTHK Ky4deBO-IOXK/IEBOH 00JIa4HOCTH, a
TaKKe psiga IMIMPHICCKUX 3aBUCHMOCTEH. MccnenoBanue NpoBOIMIOCE IS CY-
TOK, KOTAa OTMedYallach MHTCHCHUBHAs I'PO30Bas IEATEIBHOCTH, OOYCIIOBICHHAS
BHYTPHMAacCCOBEIMH SIBJICHHSAMHU. B oOrmmielf ciokHOCTH ObpUIM HcciemoBaHbl 142
ouara PKO u PKCO ¢ nmuBHAMH, Tpo3aMH U TpamoM 3a 26 CPOKOB pPaaUOIOKAIH-
OHHBIX HaOmoneHui. [Iponenypa pacdera BOJHOCTH M Bojo3anaca ObUia aBTOMa-
TH3MPOBaHA C MOMOIIBIO iporpammuoro komimrekca «Clouds liquid-water contenty
[71.
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Puc. 5. Cyrounslif X0 ocpeJHEHHBIX 3HAYCHU Bo/I03amaca KOHBEKTUBHBIX
stueek ¢ iuBHAMHE (1), rpo3oii (2) u rpagom (3).

3HaueHHs BOJHOCTH U BOJ03amaca Ky4eBo-/10%K/I€BOH 00JIauHOCTH, BOCCTAHOB-
JICHHBIE C WCIIOJIb30BAaHHEM HMH(GOPMAaIMd METEOPOJIOTHYECKOTO ParoJIoKaTopa,
OJIM3KH 1O 3HAYEHUSM K XapaKTepPHCTHKAM, MOJTy4aeMbIM TPaJUIUOHHBIMH METO-
JaMH, B TOM YHCI€ IPU CaMOJIETHOM 30HAupoBaHuu [§, 15—17]. Paccuutannsie
3HAYCHMS] MOTYT COJIEP)KaTh HEKOTOPYIO MOTPENIHOCTh, CBSI3aHHYIO C OCOOCHHO-
CTBIO TIPOBEACHUS PAIHOIIOKAIIOHHBIX HabmroneHuil. Tak, HEOOX0AUMO ITOMHUTH
0 Takux (akTax, Kak Hanu4due BOim3n MPJI 30HBI «MECTHHKOBY», O BO3MOXHOCTH
SKPaHWPOBAHMS OTPAXEHHOTO CHTHAJIa BHITATAIONIIMH OCaIKaMH, 00 ocIalOIeHun
paauoJIOKalIMOHHOTO CUrHasla ¢ ynaineHuem ot MPJL. B crarbe He mpuBOIUTCSA
KOJIMYECTBEHHAs] OLIEHKAa IOTPEIIHOCTH IPEAJAraéMoro METOJa OIpeNeiIeHUs
BOJHOCTH M BOjO3amaca OOJaKOB M OCaaKoB 1O aaHHBIM MPJI, mockoibpKy HeT
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BO3MOXKHOCTH ITPOBECTH CPaBHEHHE IOJYYEHHBIX PE3YJIbTaTOB C JAHHBIMHU ILIIO-
BUOMETPHUYECKHUX MU AUCAPOMETPUICCKUX M3MEpPEHHA, KOTOPEIe B palfOHE MCciie-
JIOBAaHUS HE TIPOBOIATCS.

Takum o6pazom, ncnoip3oBanue nHGopMmarmu MPJII st pacaera Mukpodpusu-
YECKHX XapaKTEePUCTHK 00JaKa, TAKMX KaK BOAHOCTH M BOJO3aIac, MO3BOJSET J0-
TIOJHSATh W YTOYHSTH NAaHHBIC HAa3€MHBIX METEOPOJOTHYCCKUX U adpOIOTHICCKHUX
HAOIIOIEHUH.

PaboTa BeIMOJNHEHa Ipu NoAJEepkKe BeaoMcTBEeHHOW IEJIEBOH MPOrpaMMbl
«Pa3BuTHE HAyYHOTO MOTCHIIMANA BRICIICH MIKOIB (2.1.1/4984).
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2.6. Bausinue oporpaduu Ha nojs o6;1akoB u ocagkoB B [lepmckom kpae™

dopmupoBaHHe U IBOJIONHMS IOJIEH 0OJAKOB M OCAalIKOB B aTMocdepe 3aBH-
CHUT OT 0OJIBLIOTO YKcia (pakTOpOB, CPEH KOTOPBIX OJHO W3 MEPBBIX MECT 3aHHU-
MaeT oporpadus. BnusiHue penbeda, MOBEpXHOCTEH C pa3iWYHBIMU TEpMUYe-
CKHMH U BJIQ)KHOCTHBIMHU CBONCTBaMH C Pa3HON CTENEHBIO IIEPOXOBATOCTH IpHU-
BOJUT K POCTY WJIM YMEHBUICHHIO BJIAroCOJEp)KaHUsi aTMocdepsl, W, ClieoBa-
TeJIbHO, K U3MEHEHHIO BOJHOCTH O0JIAKOB M KOJIMYecTBa ocaakoB. llens maHHOI
CTaThbU COCTOUT B M3YYCHUH BIMSHUS OCHOBHBIX 3JIEMEHTOB OpOrpaduu — peib-
eba M BOJOXPAHWIMUIN, NAIOIINX HAWOOJNBIIMH BKJIAA B IPOIECCH M3MEHEHHS
BJIAroCoIep>KaHusl aTMOC(Ephl U IBOJIOIMHK I0JIe 00JaKOB M OCaJKOB Ha Tep-
puropuu [lepmckoro kpasi.

IIpocTpaHcTBeHHO-BPeMEHHOeE pacipe/ie/ieHHe 0CaIKOB
10/ BJIHMsSIHHEM peiibeda

3aBUCUMOCTh BBINAJAIONIUX OCAJAKOB OT pelibed)a MECTHOCTH OIpenemsieTcst
BBICOTOM M M3PE3aHHOCTHIO CKJIIOHOB, MX OPUEHTAIIMEH M OTKPBITOCTHIO MO OTHO-
IIEHUIO K BJIaroHecylieMy MOTOKY, TOPU30HTAIBHBIMU pa3MepamMi BO3BBHIIIEHHO-
CTEH.

B yMmepeHHBIX WIUpOTax Ha paclpelesieHHe OCaIKOB JaKe Ha PaBHUHHOU
MECTHOCTH MOTYT BIUSTH JIEMEHTHI pelibedha ¢ OTHOCHTEIILHBIMU BBICOTAMU Oo0JIee
50 m. X OCHOBHOE BIIMSHUE Ha OCAJKH 3aKIIOYACTCS B TOM, YTO HA HABETPCHHOM
CTOPOHE BO3BBILIEHHOCTEH U TOp 3a CYET BBIHYXKIEHHOTO MOAbEMa BO3JyXa IO
CKJIOHAM BO3HHKAIOT OpOrpa)UuecKUe BOCXOIAIINE BEPTHKAIBHBIC BHKCHUS,
yBEIMUYMBaIONe 00JAYHOCTh U KOJIMYECTBO OCAJIKOB, a Ha TIOJIBETPEHHON — HHC-

* CM. VYueHble 3anucku PocCCHICKOTO TOCYZapCTBEHHOTO THAPOMETEOPOJIOTHIECKOTO
yauBepcurera. 2014. Ne 37 (coBmectHO ¢ A.A. [TomMopLieBOit).
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XOMSIINE IBM)KEHHS, CIIOCOOCTBYIOIIHE Pa3MbIBAHHIO OOJIAYHOCTH U YMEHBIICHHIO
KOJIMYECTBA BBINAJAOIMINX OCAIKOB.

Ypansckue ropsl 00pa3yroT MPOTsDKEHHBIN TPUPOAHBIA Oapbep Ha ITyTH IBU-
JKCHUSI 3aIaIHBIX BIIAYKHBIX BO3IYIIHBIX ITOTOKOB M BBI3BIBAIOT UX TpaHc(hopMa-
W10 NTpH nepeBanuBaHuy. OTMEUEHO, YTO BIUSTHUE Y PaIbCKUX IO HA TOJIS Ocal-
KOB MOJKET TPOSIBIIATHCS yxKe Ha paccTosHu 100 xm OT MOTHOXKUS CKIOHA [16,
17]. Ansa onenku BnusHUA penbeda [Ipenypanss Ha OIS 0CanKoOB ONPEIEIAM Me-
Py TECHOTHI CBSI3M MEX/y KOJMYECTBOM BBINIAJAIONINX OCAIKOB U Pelbe)oM MeCT-
HOCTH. MCXOAHBIMM JNaHHBIMH JJIsI MCCIIEAOBAaHUS TOCITYXHiIa HHpOpManus o
CpeIHEMECSIYHOM KOJMUECTBE OCAIKOB Ha 77 MeTeocTaHIUsAX U nocTax Ilepmcko-
ro kpag 3a nepuox ¢ 1991 nmo 2013 rr., mpuBefeHHAas B METEOPOJIIOTHIECKUX €XKe-
MecsSYHUKaxX, ¥ 1 poBas Mozenb penbeda. O6paboTka MHGOPMALUK TPOU3BOAH-
nace B makerax ArcGIS 8.3 u Microsoft Excel. 3nadenust cymMmM 0caikoB U BBICOTA
HaJl yPOBHEM MOps ObUIM IPOMHTEPHOIMPOBAHBI B Y3JIbI PETYISIPHOH CETKH 5x5
xm (14824 y3ma). TecHOTa CBS3M MEXAY PelbeOM M KOIMIECTBOM OCAIKOB OIIe-
HHUBAJACh C OMOIIBIO JTMHEHHOTO K03 duImeHTa Koppemanun I mpu ypoBHE 3Ha-
yumoctu 0,95 [14].

CpennaemecsuHbIe 3HaUCHHS KO3(D(UIMEHTa KOPPEIALNA MEXAY pelbeoM u
0Ca/IkaMH 32 MHOTOJIETHHH IIEPHOJ 10 MECSIIaM TIPEICTaBIeHBbI B Ta0m. 1, n3 KoTo-
po¥i crenyeT, 9To CpeAHEeMECsIYHbIe 3HaUCHNS KO3()(HUIIMEHTA KOPPEIALIUHA MEXIY
penbe)oM MECTHOCTH M KOJIMYECTBOM BBIMABIIMX OCaaKoB m3MeHstorcst ot 0,06
(mait) mo 0,63 (deBpans). B nemoM 3HaYeHUS ' TOJTOKUTEIBHBI U MPEBBIIIAIOT
YPOBEHb 3HAYMMOCTH, YTO CBHJETEIBCTBYET O CYLIECTBOBAaHMU MPAMOM CBS3HU
MEXIy pesbedoM u ocagkamu. KonebaHus I CBA3aHbI ¢ OCOOCHHOCTSMHU CHHOIITH-
YECKHX IMPOIIECCOB B TOT MJIM MHOM MecsIl U rof B nejaoM. Hanbomnpimne 3Ha4eHUS
I' HaOMIOJAfOTCSl B MECSIIBI XOJIOHOTO MEpHo/a: ssHBape u (eBpase, HauMEHbIIHNe
— B MecAIbl TEIJIOTO Nepuoja: Mae U uioHe. [Ipy 3TOM MUHMMaJIbHBIE 3HAUYCHUS
OCPEJHEHHBIX 110 TOJJaM CPETHEMECSYHBIX ' CBSI3aHBI C BKIAZOM OJM3KHUX K HYITIO
3HaYCHHUH I B OT/EJIBHBIE TOJBI, YTO CBHUAETEIHCTBYIOT HE CTOJIBKO 00 yMEHbIle-
HHUH TECHOTHI CBSI3U, CKOJIBKO 00 €€ yCIIOKHEHUH, HEITMHEHHOCTH.

Tab6ymna 1
CpennemMecsiyHbIe 3HAYEHHSI JTMHEIHOT0 KO (PHUIMEHTA KOPPeasiuu I
MEKIY peabed)oM U ocaaKaMu

Mecsng
ol v v v v fvin ] ix ]ox x| X
060 063 041 047 006 028 053 049 042 054 047 041

HarnsgaeiM npuMepoM CIIOKHOW HENTMHEWHOW CBSI3U SBJISIETCS Mail ¢ MUHMU-
MaJbHBIM CPEHUM 3a BECh MEPHUOJ 3HAYEHUEM I M C HEOOJBIINMHU, OJM3KUMHU K
HYJII0 WJIA OTPHUIATEILHBIMUA 3HAYCHHUSMH I B OTIeNbHBIE Tonbel. Ha Tepputopuun
IIpukaMbs Mall — TUNUYHBIA NEPEXOJHBIM MecAL, KOTOPBIA OTIMYAETCs HecTa-
OMJIBHOCTREO MaKpPOMACIITAOHBIX CHHONTHYCCKUX IMPOIECCOB, MPOSBILTIONICHCS B
W3MEHYMBOCTHU IOTOJBI (HAIIPUMED, XapaKTePHBIA IS Masl «BO3BpAT XOIJIOJIOBY),
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HapyLIEHUEM 3alaJHOro IMepeHoca BO3AYLIHBIX MAacC ¢ ATIAHTHKH, BTOPKEHUEM
apKTHYECKHUX BO3IYIIHBIX Macc. MI3MeHeHne HanpaBIeHNs BIaroHECYIIEro MOToKa
W3MEHsET BKJIa oporpaduu B mpolecc ocaakoodpasoBanus. Bee aTo o0yciaaBnu-
BACT CIOXKHYIO HETMHEHHYIO CBS3b MEXKIY Pelbe()OM U KOINIECTBOM OCAIKOB.

Ce30HHOE pacmpeneneHne [ aHAJIOTHMYHO CPEAHEMECSYHBIM 3HAYCHHSAM.
Haubomnee ycroiumBasi NMOJOXHUTENbHAS CBA3b MEXAy penbedoM M OcaakaMH
Habmromaetcst 3umoit (0,55) m ocenpto (0,57). B nernmit mepmom r = 0,43.
Haubonpmmii pa3dopoc 3HaueHHH I' HAOIr01aeTCsl BECHOM, KOT/Ia B OT/EIIbHBIC TOJIbI
OTMEYaeTcsl KaK CHJIbHAsl MOJIOXKUTENIbHAs, TaK U 3HaYMMasi OTpUIaTeIbHas CBS3b,
MO3TOMY IIPU OCPETHEHUH T10 T0JlaM 3HaueHue I BeCHOM MuHuMainsHo (0,25).

B ocenHe-3uMHHUI epuOJ IO, XapaKTepU3yIOIUiics YCHICHHON UKIOHUYe-
CKOH JIeTeNIbHOCTBIO U 00JIee HU3KUM YypPOBHEM KOHJICHCAIMH, POJIb peibeda Bbl-
pakeHa 4éTde, OCOOCHHO Ha HABETPEHHBIX CKiIOHaxX [1, 4—6, 12]. Ha eBpomeii-
cKkoit Tepputopun Poccun 3uMoii ocagku B OCHOBHOM 00pa3ylOTCs Ha OKKIIOIUPO-
BaHHBIX (PPOHTAX, I/l ATIAHTUYECKUH BO3AYX OTPE3aH OT 3€MJIM XOJIOJHBIM KOH-
THHEHTAINbHBIM. [Ipn 3TOM KOJIMYIECTBO OCaIKOB IO TEPPUTOPUH 3aBUCHT OT OOIIe-
TO HaNpaBJIEHUS MOTOKA AaTIAHTHYECKOTO BO3AyXa B cpelHer Tpornocdepe U B 11e-
JIOM yMEHbBIIAaeTcs B HAaIpaBJICHUH ABMXCHUS aTIaHTHUYECKOTro Bo3ayxa. Ha oty
0COOCHHOCTH pacIpe/ieieH!s 0CaKOB HakJaapiBaeTcsi oporpaduueckuii addexkr,
Goree 4ETKO MPOSABIAIOIIMIACS B XOJOJHBIN MEpHOJ roja, B pe3yiabTaTe 4ero u
[OJIy4arOTCs yCTOMYMBBIE BBICOKHME 3HAYEHMs I 3MMOM IIOYTH BO Bce roasl. bonee
HHU3KHE 3Ha4EHUsI I 3MMOW B OT/IENbHBIE TOJIBI MOTYT OBITh CBSI3aHBI C OCIa0JICHU-
€M 3amaJHOr0 MEepPeHoca, yCUICHHEM BOCTOYHOM (POPMBI HUPKYJISLUK MO KJIACCH-
¢ukamn A.JIL. Kama (yBenuueHHe yIbTParoIsSpHBIX BTOPKEHHH U BBIXOJOB FOXK-
HBIX IIMKJIOHOB) [3]. IIpy 3TOM 3TH NMOHMKEHHbIE 3HAYCHMS I BCE PAaBHO CyIIe-
CTBEHHO BBIIIE YPOBHS 3HAYMMOCTH KOA(PQHUIIHEHTa KOPPEISIINY, a, CIEI0BaTEIb-
HO, JIaKe TPH TaKHX TPEIIIoJIaraeMblX CHHONTHYECKUX YCIOBHAX HaOIIomaercs
TECHas ITOJIOXKUTEIIbHAS CBSA3b MEXLy Pelbe()OM U OCaIKaMH.

Bricokoe 3HaueHHE ' OCEHbIO MOXKHO OOBSICHUTH BBINAAEHHEM (POHTAIBHBIX
0Ca/IKOB, 3a4aCTyI0O Ha MAJIOTIOJIBIKHBIX ()POHTAX, YTO HPUBOAUT K PABHOMEPHO-
My pacIpeesIeHHIO OCaJKOB IO TEPPUTOPHUH B LIENOM M 0ojiee YEeTKOMY Ha 3TOM
(hone mposiBiieHnI0 oporpadudeckoro 3ddexra.

MuHUMalIbHOE U3 BCEX CE30HHBIX 3HaueHu# I BecHOH (0,25) MOXHO CBA3aTh C
TeM (haKTOM, YTO C CepeIMHBI BECHbI IIMKJIOHMYECKas! JesTeNIbHOCTh ociiabeBaer
BCJIEJICTBHE BBIPABHHUBAHUS TEMIIEPATYPHOTO KOHTPACTa MEXIY aTIAaHTHICCKHM U
KOHTHHEHTAJIEHBIM BO311yXoM. bouboil pa3dpoc 3HaueHH I' BECHOW CBs3aH, CKO-
pee BCero, ¢ CUIbHOI U3MEHUUBOCTBIO BECEHHEH MOT0JIbl, 3aBUCSAIIEH OT TPACKTO-
puii IepeMeIeHNs IMKIOHOB.

Jlerom 3HaueHUs I MIPEBBIIAIOT BECEHHHUE, HO MEHbIIE 3UMHUX U OCEHHHUX Be-
a4auH Koddunnentos. I1pu sTom HabmromaeTcst 00JIBIION pa3dpoc 1Mo Mecsiuam u
roZiaM BCJIEACTBHE TOTO, YTO CBSI3b MEXAY penbe)oM M OcaJlkaMM JIETOM Oolee
CIIO)KHAsI M HeoAHO3HauHas. [10CKOIBKY IMKIIOHWYECKAas AEeATENFHOCTh B JICTHUI
nepuoj ocnabdiieHa, Moyt GPOHTAIBHBIX OCAJKOB YMEHBINASTCS, yBEIUIMBACTCS
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JIOJIsl BHYTPUMACCOBBIX OCAJKOB, B PACIPEICIICHUN KOTOPBIX TAKXKE MPOSBIIICTCS
oporpaduaecknii 3 dexr.

IIpu ocpenHEeHWH TO MOMYTOAMSAM BCE 3HAYCHHA KOA(POHUIMEHTa I IOIIOKH-
TEJNBHBIC M CYIIECTBEHHO BHINIE YPOBHS 3HAYMMOCTH, T.€. U B TEIUIOC, H B XOJIOJ-
HOE TIOJYTOAMS B TEUEHHE BCErO NEepHOJa WCCIIEAOBAHMS HAOIOIaIach yCTONIH-
Basl MOJIOKUTEIbHAS CBA3b MEXKAY Pelbe(OM M KOJMMYECTBOM BBIMAJAIOMINX OCAJ-
koB. OcpenHeHme ' 3a Bce TOABI BRIABHUIIO, YTO 3HaUECHUE KOd((HUIIEHTa KOppems-
MU B TEIUIBIA MEPHOJ HECKOJIbKO MeHble, yeM B xonoanbii (0,43 u 0,53 coot-
BETCTBEHHO), YTO CBSI3aHO C OOJBIIMM Pa30pOCOM 3HAYEHUH I B MECSIIBI TEILIOTO
MOJYTOMS, & TAKXKE C TEM, YTO B TEILIOC MOJYTOJME BXOIAT anpeib U Mail — Me-
CSIIBI ¢ HAaUOOJIee CI0KHOM HEMHEIHO CBS3BIO 0CAIKOB C peibedoM.

Takum 00pa3oM, CBsI3b MEKAY pebe)OM M OCATKAMH SBISCTCS MOJOKHUTEIh-
HOM U BecbMa YCTOWYMBOM, T.e. MaJlo M3MEHsAWIIEHcs roa oT roga. CpeaHee 3a
BECh HCCICAYEMBIH IEpHOJA 3HAUYeHHE KOX(PQUIMEHTa KOPPEISAIHHA COCTABHIIO
0,49.

IIpocTpaHcTBeHHOE pacnpese/ieHHe KOHBEKTUBHBIX SIBJICHHI IOT0/1BI
B 3aBUCHMOCTH OT peJsibed)a MeCTHOCTH 10 JaHHBIM MPJI

IIpu mcciaenoBaHUU NMPOCTPAHCTBEHHOIO PacHpenesieHHus OCAAKOB M BIHMSIHUSA
MOJCTUIAIONIEH MOBEPXHOCTH Ha MO 00JIAYHOCTH U OCAJIKOB IO TaHHBIM METEO-
POJIOTMYECKUX CTAHIMH BO3HUKAET CIEYIONIas MOTPEHIHOCTh: 3HaYeHHUEe KOJIHUe-
CTBa OCaJKOB SBJISICTCS TOYEYHOM BEIMYMHOM, 3a(MKCHPOBAHHOW Ha JaHHOMN
CTaHLUH, 00JTaYHOCTh — IPOIIEHTOM HOKPBITHS Heba o0akaMy B OrpaHMYCHHOM
OKPECTHOCTH B paiioHe cTaHUuH. [IoCKONBKY MeTeoCTaHLIMM pacHojararoTcs B
THUIIMYHONW MECTHOCTH, a HE B MECTaX C 0COOCHHOCTSIMU OporpaduHu, TO TOJTydeH-
HBIE METEOPOJOTUYECKHE XapaKTEPUCTUKH OTPa)karoT OOIIMH XapakTep IOJACTH-
naronield moBepxHocTH. Kpome TOro, METeoCTaHIMH PACIOJIOKEHBI Ha OOJIBIIOM
paccTOsIHUU APYT OT APYra, MO3TOMY JIMIIb HA OCHOBAaHWH WH(OPMAaIUH METEO-
CTaHLUH clieNaTh OJHO3HAYHBIA BBIBOJ O BIUSHHMU MOJCTHJIAIOIIEH MOBEPXHOCTU
Ha 1101 00JaYHOCTH U 0CAJKOB 3aTPyIHUTEIBHO. MIHTEepHoInpoBaHUE OCAIKOB 110
IUIOIIAIM TI03BOJISIET M30€XkKaTh MPEPHIBUCTOCTH JIAHHOW BEJIMYUHBI B MPOCTPaH-
CTBE, HO HE MOXeT OBITh NMPUMEHEHO IPH OIIeHKE PACIpEeAeTICHUs CPOUYHBIX WIH
CYTOUYHBIX OCAJKOB BCIIEJCTBHE WX IUCKPETHOCTH. I OIEHKM pacIpenesieHus
00JTaYHOCTH M OCAJIKOB IO IIJIOMIATN BOCIIONB3YyeMCsl WHpopManueil, mocTyma-
mei ¢ IIomagHoro npubopa — MeTeopoJiornieckoro paauonokatopa (MPJI).
[Mockonbky MPJI npenHazHaueH Aiist ITOPMOOIIOBELICHU, TO HanboJiee aleKBaT-
HO M Ka4eCTBEHHO OH ()MKCHUPYET M OTOOpakaeT I0JIsi KOHBEKTHBHBIX SIBICHUH —
JMBHEH, Tpo3, rpana [13]. JlaHHbIe sSBJICHHS B yMEPEHHBIX IUPOTaX (GUKCHPYIOTCS
B TEIUIBIH IIEPHOJ] IOja, MO3TOMY Jajee OyaeM paccMaTpHBaTh JHIIb KOHBEKTHB-
uele sBieHus (KS1) Temoro monyroauns 3a 2005—2013 rr.

Onement paspemenust MPJI-5 AMPK «Merteostueiikay (r. Ilepms) mpencras-
JsieT co00i MPSIMOYTOJIBHUK co cTropoHaMu 4x4 k. IIpu aHann3e NOBTOPSIEMOCTH
OyzeM OICHHMBATh 9acTOTy (PMKCAINH KOHBEKTHBHOTO SIBICHHSA B KaXKIOM TaKOM
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HpsSIMOYTOJIEHUKE, BXOJsieM B paauyc o63opa MPJI (200 xm) ¢ KOHKpPETHBIMU
KOOPJWHATAMH.

[IpoBeneHHOE HCCIIEAOBAHUE IIOKA3al0, YTO MPOCTPAHCTBEHHOE pacIpeneie-
Hue KSI no tepputopun Ilepmckoro kpas 1ocTaToOuHO paBHOMEpHOe. B nieHTpans-
HOM HM3MEHHOM 4YacTH Kpasi OTCYTCTBYIOT 30HBI C MaKCUMAaIbHBIMHU 3HAYCHUSIMA
nostopsiemoctu KS; no manneiMm MPJI no Beelh nentpanbHoil yactu Ilepmckoro
Kkpas (ot Bepemaruao no JIpICEBEI), a Takke o0macTsaM Baonb BorkuHckoro (Yai-
koBckuil) u Kamckoro Bomoxpanununy (bepesnuku) nosropsemocts K5 He mpe-
BhIaeT 18 ciaydaeB (3a 1 ciydail mpuHAT 1 AeHb, B TeueHHE KOTOPOTO B JaHHOM
anemenTe pasperieHuss MPJI Obuto 3adMKcHpoBaHO KOHBEKTHBHOE siBiieHue). [Ipn
9TOM W30JIMHUU C MUHUMAJIBHBIM YUCIOM ciiydaeB (10—25) npoxoIsT uepes3 BCro
Teppuroputo IlepMckoro xpasi, OXBaTblBas IOr0-3alajHble U 4acTh HOXKHBIX paio-
HOB Kpas, CKJIOHBI YPaJdbCKHX TOp, BCIO 3alaJHYI0 4acTh TEPPUTOPHH, T.€. MPO-
CJIC)KMBAETCSl TIOBCEMeCTHO. JIOKalbHBIE B MPOCTPAHCTBE OYArd C MOBTOPSIEMO-
CThIO 45—55 citydaeB mpeobnamaioT B MEHTPaIbHOM BO3BBIMICHHON 9acTH Kpas, B
paiione JIpicbBbl. Takke 30HBI MOBBILIEHHON noBTOpsieMoctu K5I Berpedarores B
rOpHBIX paifoHax (bucep), oxBaTbIBast OONBIIYIO TEPPUTOPHIO; HECKOIBKO OTACITb-
HBIX 09aroB PacIiojIOKEHO B 3alaHONW 4acTH Kkpas. Bce aTu oyarm HaxozsTcs Ha
BO3BBIIICHHBIX YYaCTKaX MECTHOCTH. 30HBI ¢ MaKCHMAaJbHBIMHM 3HAYCHUSAMH I10-
BTOpsieMOCcTH — Oosiee 60 ciaydaeB — B IEJIOM HEOOJBIINE MO TOPU30HTAIHHBIM
pa3mMepaM U OOJBIIMHCTBO M3 HHUX TAKXK€ PACIHONAraloTcs Ha BO3BBIIICHHOCTSX
(I'y6axa, JIpichBa), OZJHAKO TOCTATOYHO KPYMHBIN oyar — 63 ciyuyas — Habrona-
eTCsl B ceBepo-3anaJHoi Hu3MeHHoi yactu kpas (Kynbimkap).

B 1meroM MOXHO OTMETHTH, YTO aOCONIOTHBIE BBICOTHI TOYEK, B KOTOPBIX
HabOmomanuce KA, mamensrores ot 90 1o 1570 m ¢ mpeobnaganuem BeicoT oT 200
10 380 m. Tak B Te4eHHE BCETO MEPHUOAA NCCIIEJOBAHNS JIMBHU (PUKCHPOBAINCH HA
BeIcoTax 90-925 m (pacupenenenue sBIsieTCs 0OHOBEPIINHHBIM, C JIEBOCTOPOHHEH
acumMertpueii, monamsHoe 3HaueHue — 230 m), rpo3sr — 90-860 m (omHOBEP-
MIMHHOE PacIpeeNICHNE ¢ JIECBOCTOPOHHEH acuMMeTpuei, Mmoga — 235 m), Tpag —
95-450 m (pacnpenenenue aByxBepiunHaoe ¢ Mogamu 200 u 380 u).

IIpocTpaHcTBeHHOE pacnpeaejieHHe BOJHOCTH M BoJo3amnaca
KOHBEKTHBHBIX SIBJIECHHH norojanbl 1mo gJaHHbiM MPJI

PannonokanmonHas kiacCU(pUKANUs SBICHUH OTINYACTCS OT OOIICTIPUHATON
cuHONTHYeCKOH, nockonbky MPJI onpenensier He BUJ, a BEPOSTHOCTh SIBICHUS B
30HaX MOBBIMIEHHON PaMOJIOKAIIMIOHHONW OTPaXXaeMOCTH U BBICOTHI pajaroaxa. O0-
Hapy’K€HHe U PACHO3HABAHUE SBICHUN MO0 PaJMOIOKALMOHHBIM XapaKTEePUCTHKAM
OCYIIECTBIISIETCSI TEM TOYHEE, YeM OOJIblle BEJIMYMHA OTPAXKEHHOI'O OT THApOMeE-
Teopos curHana [13]. IIpu paanonokallMOHHOM 30HJUPOBAHUU C UHTEPBAJIOM HE
6osee 10 mum BO3MOXHO OT paJHOJIOKALMOHHOM OTpPaXkaeMOCTH MEpPeHTH K
HaKOIIJICHHOMY 3a OIPEIeNICHHBIN OTPEe30K BpeMEHH KOJIUYECTBY ocankoB. Ho mo-
CKOJIBKY aBTOPBHI IPHU MPOBEICHUU HCCIETOBAHMS HCIOJB30BaNIN qaHHble MPJI-5
AMPK «Merteostaeiikay (r. IlepMp), TeXHHUECKHE PeCypChl KOTOPOTO HE MO3BO-
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JISIFOT MOJIy4YaTh PaIUOJIOKAMOHHBIC 0030pHI Yamie, yeM | pa3 B mojdaca, TO JUIs
OIICHKHU BIHAHUS peibeda Obu BEIOPAHBI TaKHWE XapaKTEPUCTHKH BIaKHOCTH, KaK
BOJHOCTB ¥ Bojo3amnac odnaka [4, 7—10].

Paccmorpum m3menenue BogHOCTH (J) M Bomo3amaca (Q) KOHBEKTHBHOU 00-
nagHocTH 17 mrons 2006 1. B cOOTBETCTBHHU € MPEATIOKEHHON aBTOPaMH METOIH-
koif [10] Ha OCHOBaHMM JAHHBIX PATMOIOKAIIMOHHOTO 30HAMPOBAHUSA OBUIM pac-
CUMTAaHBI 3HAYCHUS BOJHOCTH W BOJO3aIaca B paaHOJIOKAIIIOHHBIX KOHBEKTUBHBIX
s;uefikax ¢ JUBHEM, IPO30H U rpajoM. B pacuetax yyacTBOBalld 3HAUEHUS PaauO-
JIOKAIIMOHHOM OTPa)kaeMOCTH M BBICOTHI PaJln03Xa, U3BJICUYCHHbIE U3 JJIEMEHTOB
paspemiennss AMPK «MeTteosiuelika», COOTBETCTBYIOLIMX 30HE MaKCHUMaJbHOU
otpaxaemoctu (sapo pamuodxa Ch), B koTopoit B pe3ysbpraTe 30HIUPOBAHHS 3a-
(buKCUpOBaHO KOHBEKTUBHOE siBiicHUE. [1o mHbopMarmu «Tabmauil mTopMoomoBe-
meHus» AMPK «Meteosdelika» 3a HCCIeqyeMBId TEepHOA OBUIO BBIICICHO 65
oudaroB JUBHEH, 62 rpo3bl 1 15 rpana.

CoriacHO TOJyYSHHBIM JaHHBIM (Tabu. 2), 3HaueHus: BOAHOCTH B ouarax ¢ Ch
B TEUEHHUE BCEr0 HcCienyeMoro nepuoaa uaMensiuch or 0,04 no 8,60 2//143, co-
CTaBJIsIs B cpeiHeM 3,48 2lnd®,

Tabmwuma 2
3HavYeHHUsI BOAHOCTH O (z/zns) PAAMOIOKANAOHHBIX
KOHBEKTHBHBIX SIY€€K C JUBHSIMU, PO30ii H IPAIOM
Bun HBHUGHHX Cpennee MunumansHoe | MakcuManbHOE

B sA4eiiKe
JIuBeHb 0,24 0,04 2,48

I'poza 1,06 0,10 5,46

I'pan 3,61 1,14 8,60

Benmunna BomHoctu B Ch, onpeaenennas mo qanusiM MPJI, cyiiecTBeHHO 13-
MEHSETCSl B 3aBUCUMOCTU OT COCTOSIHUSI aTMOC(QEpbI, CTaJIMU XKU3HU O0JIaKka, ero
yAaJeHus OT JIOKaTopa, HAMMYHUSI OOBEKTOB U SIBJICHUH, IPEMSITCTBYIONIUX PacIpo-
CTPAHCHUIO panuoiayda (IKPaHUPYIOIIUE OCAIKH, pelibed), BBICOKHE 3aHUS M CO-
OpyXeHHs U T.11.). KpoMme Toro, BOTHOCTh HEPaBHOMEPHO PaCIPEICISICTCS B CAMOM
obnake. Koppenupys ¢ pagHOIIOKallHOHHON OTPakaeMOCThIO, OHAa YBEITUYHBACTCS
B citoe 3—6 xm B sApe paanodxa, M yMeHbInaeTcs K ero nepudepun. [lockombky B
pacuerax ObUTH KCIIOJIb30BAaHBI 3HAUEHUST OTpakaeMocTu Bo Bcex Cb B mpemernax
panuyca 0630pa MPJI 1 Ha BceX YpOBHSX si7jpa KOHBEKTHBHOTO 00JIaKa, TO aMILTH-
Tyla MeXAy MaKCUMaJIbHBIMH M MUHMMAJIbHBIMH 3HAYEHUSMH BOJHOCTH JOCTa-
TOYHO BBICOKA. Tak, B JINBHAX OHA cocTaBiser 2,44, B rpoze — 5,36, B Tpajge —
7,46 2l

BepTukanbHbIii X01 BOZHOCTH B IPaI0ONACHBIX KOHBEKTUBHBIX STUEHKaX OYCHD
HepaBHOMEpeH. 3HaYeHUs] BOJMHOCTH W3MeHstoTes ot 0,02 2lv® B HukHEil yacTn
obnaka u BOmM3H ero Bepmuabl (1,14 2/x° BONM3M rpaHUIl sApa PAgHOdXA TPAIO-
onacubix Ch) 10 8,60 2lv® na BeicoTe 7 KM, COCTaBIISIA B cpeHeM B siipe 3,61 2l
B sueiike MOXET OTMeUYaThCs HECKOJBKO CJIOEB C IMOBBIIMIEHHBIMH 3HAa4Y€HUSMU

182



BOJIHOCTH, KOTOPBIC XOPOIIIO COTJIACYIOTCS C BRICOTAMH PACIIONIOKCHUS U30TCPM —
10 u —22°C. HauOospIne 3Ha4€HNs] BOJHOCTH BO BCEM CII0€ KOHBEKTHUBHOM STUEHi-
KH ¢ TpazoM (8,60 2/x°) orMeuamnch B cpok 9 u (cpeanee sHauenne & = 4,87 2/,
T. €. B IIEpHOJ HanOoJlee MHTEHCUBHOTO Pa3BUTHA KOHBEKIHH, KOT/a yBEIUINBA-
FOTCSl TOPU3OHTANBHBIE M BEPTHKAJBbHBIE pa3Mepsl obOmaka. OTpakaeMOCTh B pa-
JUOJIOKAITMOHHOM SIpe COCTaBHia B cpemHeM 54 0BZ, BricoTa paamosxa rpano-
ormacHON obmagHoct — 12,75 xm. B ocTampHBIE CPOKH C TPaZOOMacHON Kyd4eBO-
JIOKIEBOM 00J1aUHOCTHI0 MAKCUMAILHOE 3HAUEHHE BOJIHOCTU COCTaBHIO 6,30 2l
JJis TpaioonacHbIX, TAKKe KaK ¥ IS TPO300MACHBIX PAIHOIOKAI[HOHHBIX KOHBEK-
TUBHBIX SYECK, OTMEYACTCS PE3KOC YBEIMUCHHE 3HAUCHHI BOTHOCTH OT HUKHEH
TpaHUIlBI 00JIaka 10 YPOBHSA 4—7 KM, a 3aTeM UX YMEHBIIICHUE IO BEPIIUHBI 001a-
ka. OHAKO, B OTJIMYKE OT SYECK C TPO30H 3/1eCh OOJBIIIE MOIIHOCTE CIIOSI C MaK-
CHUMaJIbHBIMH 3HAYCHUSIMH BOJTHOCTH. [10TydeHHBIe 3HAYCHUST BOIHOCTH TIOCITYKH-
JI OCHOBOM JJIS pacyueTa 3HaUeHHH BOJ03aIaca KOHBEKTUBHOHN obmagnoctH [10].

CoriacHO pacdeTHBIM JaHHBIM BO BPEMEHHOM XOJ€ BOZO3araca KOHBCKTHB-
HBIX SYECK C JUBHAMH OTMEYAeTCs HECKOJIBKO JIOKAIbHBIX MAKCHMYMOB M MHHH-
MyMoB. [lpy 5TOM 3HaueHHs BoxO3amaca M3MEHSIOTCS B IMUPOKUX Tpeaenax: OT
0,04 110 2,62 Kelu?. BpemenHnoil xon Bomo3anaca B rp0o30- U IpaJoOONacHbIX Kyde-
BO-I0XKICBbBIX 06na1<ax OYCHb HepaBHOMepeH, U B 3aBUCHUMOCTH OT CTaauU pa3BI/I-
st 061aka u3Mensiercs ot 1,98 1o 17,35 kelv® B sueiikax ¢ rposzoit u ot 11,82 1o
29,24 relm® B sueiikax ¢ rpagoMm.

IIpocTpancTBeHHOe pacnpeaeeHue BOAHOCTH M BO03anaca
00/1a4HOCTH NMOA BJMSHHEM BOAOXPAHUWJIMI 0 AaHHBIM MPJI

OmueHnM Tenepb, KaK M3MEHSIOTCS 3HAUCHMs BOJjl03araca 00JIa4HOCTH M KOH-
BEKTHBHBIX SIBICHUH NP MX NPOXOXKICHUH Yepe3 KPYIHbIE BOAHbIE 0OBEKTHI. by-
JIeM paccMaTpHuBaTh BOJOXPaHWIININA, PACIIONOXKEHHbIE Ha TeppuTopun [lepmcko-
ro kpas, — Kamckoe, Botkunckoe, [1lupokoBckoe, 1 coeannsomyto ux p. Kamy B
IIMPOKOH ee yacTu. B paiioHe BOZOXpaHWIUIN B OEpEroBOi 30HBI CO3JACTCS CBOI
Me3omMar. OCcoOeHHO 3aMETHBI Pa3iINyUs B TEIUIOBOM PEXHME B CPaBHEHHH C
KJIMMaTOM OCTaJIbHOM 4acTu pernoHa. Hanudne BoJHOTO 0OBEKTa OKa3bIBAET BIIH-
SHUE Ha BeJIMYMHY Bojo3anaca obmauyHocTH. CUNTaeTCs], UTO BIUSHHUE BOJOXPAHH-
JIMIa pacrpocTpaHsercs 10 4 ku oT 0eperoBoi 30HBI — 3TO 30HA BOJAOXPaHUIIH-
IIa, TA€ OTMEYaeTcs €ro HEMOCPEICTBEHHOE BIUSHHME Ha pacHpeiesieHHe Bcex
MeTeoBenuurH [15].

Taxoke OyneT paccMOTpeHa TEPPUTOPHS, OTpaHUYEHHAsI, C OJJHOH CTOPOHEI, 30-
HOW BOJOXpaHWIIMILA, C APYroil — JIMHMEH, ylaneHHO! OT 30HbI Ha 8 km. Cunra-
€TCsl, YTO ITa 30HA HE UCHBITHIBACT BIUSHUS BOJLOXPAHUIMIL U PEKH, HO MPU ITOM
HaXOAMTCSI C HUMH B OJHOM (HM3MKO-reorpauueckoil M KIMMaTH4eCKOW 30He.
Bynem paccmarpuBaTh Bojo3anac 00JayHOCTH U SIBJIICHHH, 3a)MKCUPOBAHHBIX Hall
30HOW BOJOXPAHIIIHUII U 32 €€ MpeleNaMu.

CpaBHeHue AByX 30H 3a Temiblii nepuon 2005—2013 rr. mo3BossieT caenarh
cienyromnue BeBobI (Tabi. 3). Hanbomnpime cpemHue BeIWIHHBI Bojo3amnaca 00-
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JIAYHOCTH B Mae mpeobianaroT Han Bopoxpanwitniiem — 0,064 xe/m?. Haubon-
[IMe CPeAHWE BEJIMYMHBI BojoO3amaca OOMaYHOCTH B HIOHE, HIOJE M aBrycTe
HabromaroTes 3a npeaenamu Bogoxparmimma — 0,126, 0,201 u 0,158 Kke/M? cooT-
BETCTBEHHO. MaKcHMallbHbIC 3HAUCHHsI BOjo3arnaca 00JIakoB B Mae M aBryCcTe OT-
MEJaloTCs HaJl 30HOH BOMOXPAaHMIHIIA — COOTBETCTBEHHO 1,340 m 2,942 1<2/M2, a
B urore (Q = 3,565 ke/u’) u urone (Q = 5,183 ke/u?) — 3a ero npenenamu. MuHH-
MyMbl Q Haj 30HOI BOMOXpAHMIKINA M 32 e MpeJeaMi MPAKTUYSCKH He Pa3iiu-
YaroTcsl BO Bce UccleayeMbie Mecsibl, kpome utoist (0,009 u 0,003 Kke/M? COOTBET-
CTBEHHO).

Tabmuma 3
OcpenneHHble 3HaYeHNs1 Bogo3anaca Q (k2/M?) Hay 30HoI
BOJAOXPAHUIUILA (YUCIUTE/b) U 32 ee MpeaeaMu (3HaMeHaTeJIb)

Mecsn | Cpemsee | Munumansuoe | Makcumansuoe
Mait 0,064/0,053 0,005/0,004 1,340/0,461
Hronp 0,112/0,126 0,003/0,003 3,045/3,565
Hrone 0,185/0,201 0,009/0,003 4,792/5,183
Asrycr 0,154/0,158 0,005/0,004 2,942/2,089
Cpennee 0,129/0,134 0,005/0,004 3,029/2,825

[MonyuenHas xapTuHa pacnpeneneHuss Q HaJx 30HOHW BOJOXpaHWIMINA U 33 ee
npezenamMyu o0bSICHAETCSI 0COOEHHOCTSIMU IPOTPeBa MOACTIIIAIONIEH MOBEPXHOCTH
1, COOTBETCTBEHHO, PACIPEICICHHS TEMIIEPATyphl BO3IyXa U BOAbl. OTMETHM, 4TO
B Mac TeMIIepaTrypa BO3IyXa BBIIIEC TEMIIEPaTyphl BOJBI, B OCTAJIbHBIC MECSIIBI —
HA000pOT. DTO OOBACHAETCS TEM, YTO BOJA MO CBOMM TEIUIO(U3IUICCKAM CBOM-
cTBaM OoJiee MHEPIMOHHA, YeM BO3AYX, TeMIlepaTypa KOTOPOTo OBICTpee M3MEHsI-
eTcsl 1O/ NISHCTBHEM KaK BHEIIHWX, TaK U BHYTPeHHUX (pakropoB. Taxke BaxHO
OTMETUTH CBOeOOpazne Me3zoknumaTa KamMckux BooXpaHUiuIl U OeperoBoil mo-
socel. IIpu pe3kux KpaTKOBPEMEHHBIX MOXOJIOJaHUAX B KOHIIE JIeTa M OCEHBIO Ha
noOepexXbIX BOAOXPAHMIIHII, OCOOCHHO Ha HAaBETPEHHBIX Oeperax, TeMmmepaTrypa
Bo3ayxa Ha 4—5°C BhIIle, YeM B ITyHKTaX, YAaJCHHbIX OT BopoxpaHwmmil. OO0-
patHblii 23 dekT HabIro1aeTCsl B KOHIIE BECHBI, IOCJIE BCKPBITHS JIbAA.

B nenom, makcumanbHble 3HaueHust Q 3a TEIUIBId TEpPHON NPHUXOAITCS Ha
HIOJIb, TTIOCKOJIBKY B 3TOT MECSI] OTMEYAIOTCS HanOoIee BEICOKUE 3HAUCHHSI TEMIIe-
patypsl BOABI M BO3/1yXa, a TAaK)Xe HAOJIIONAIOTCSl aKTUBHBIE IPOLIEcChl 001aK000-
pa3oBaHMs M Pa3BUTHS TPO30BON JIESATENBHOCTH 3a CUET JBYX (PaKTOPOB — JMHA-
MUYECKOH U TEPMUYECKON KOHBEKIUH [2, 5].

IIpocTpancTBeHHOE pacnpeejicHHe BOAHOCTH H BO/I03a1aca KOHBEKTHBHOM
00/1a4HOCTH MOA BJMSHHEM BOAOXPAHMIHNI N0 AaHHbIM MPJI

OHCHI/IM 9BOJIFOIMOHHBIC U3MCHCHHS BOAHOCTH M BOJO03arraca KOHBEKTHBHOM
00JTaYHOCTH C SIBICHUSIMH TIOJ] BIUSHUEM BoJoXpaHmwimml. s 3Toro ordepem 3a
Hepuo MccienoBanus cimydan ¢ Cb, B koTopble B TeueHHe MOC/IeIOBATEIbHBIX
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PaMOJIOKAIIMOHHBIX CPOKOB OTMEYAIOCh MPOXOXKICHUE KOHBEKTUBHOIO OO0JIaKa
HaJ{ 30HON BOJOXPAaHMIIHIIA U OLCHUM M3MEHEeHHUe 3HaueHus Q /10 BBIXO/a Ha 30HY
BOJIOXPAHMUIIUINA, HaJl BOJOXPAHHUIIMIIIEM H TOCIE BHIXOAA C 30HbI BOJOXPaHIIHIIA.

CornacHo TOMyYeHHBIM JaHHBIM, 3HaUeHHUs Bojgo3anaca Cb ¢ K msmenstoTes
B mpeznenax ot 2,04 mo 6,01 KZ/MZ, U B CPEeTHEM COCTABIIOT 4,12 Ke/m>.

B Ta61. 4 npe/cTaBICHBI CPEAHEMECSYHBIC 3HAUSHHUST BOI03aIIaca 9eeK ¢ Ipo-
3aMH, €r0 MUHAMaJbHbIC U MAaKCHUMAIIbHBIC 3HAUEHHS MO Mepe MPOXOXKICHUS 00-
JIAYHOCTH HAJl BOJAOXPAHWIHIIEM. M3 3TUX TaHHBIX CIIEAYET, YTO Mepe MPOXOKIC-
uust Cb ¢ K Haj BOJOXpaHUIUINEM B [IEJIOM MPOUCXOIUT MX YCHIICHHUE, T.€. 3HA-
YeHHUs BoJIO3amaca B OOJIBIIMHCTBE CIIyYacB yBEIHUUMBAIOTCS. Tak, cpenHee 3Haue-
HHE BOJ03aMaca Ky4eBoil 061aqHOCTH 10 BOJOXPAHMIMINA COCTABHIO 3,70 ka/m?,
Hax Bojoxpanwmumem — 4,15 Kke/m’, a moce Bojoxpanunuiia — 4,52 Kke/m?, ato
OOBSCHSIETCSI TOMOJHUTESIBHBIM MPUTOKOM BIIATH OT HCHAPSIONICHCS BOIBI BOIO-
xpanunuina. Takoe e COOTHOILICHHE BOI03aIaca COXPAHSIETCS U B ClIydae MaKCH-
MaJbHBIX 3HaUeHUH Q (cooTBeTcTBEeHHO 4,86; 5,34 1 5,77 KZ/MZ).

Cpennsisi kKapTuHa pacrpeneseHns Q N0 MUHUMAJIbHBIM 3HAUYCHUAM, (GOPMHUPY-
eMasi MPEUMYILECTBEHHO 3a CUET JAaHHBIX Masl, [pyras, KOrjaa o Mepe MpoXox/ie-
HUsL 00NlaKa HaJi BOJOXPAHUIIUINEM, 3HAYCHUSI OTPAKAEMOCTU CHAvalla yBEIHYH-
BAaIOTCsI, a 3aTeM yMeHbIIAOTCs. Tak, B Mac 3a MEPHO HCCICOBAHUS OTMEYACTCS
psa ciydaeB, KOTJa 3HAYCHHUS OTPAKAEMOCTH IOCJIC BOMOXPAHWIUINA OBbLTH
MEHbBIIIe, YeM ee 3HadeHusl Haj BojoxpaHwmmieMm (Hanpumep, 30.05.2011 r.,
21.05.2012 r.). YMeHbllIeHHE 3HAUYCHUNA OTPAKAEMOCTH TOCJE BOJOXPaHUIHINA
OOBSICHACTCSI TEM, YTO B 3TH JHH TEMIIEpaTypa BO3AyXa ObLia 3HAYMTEIBHO BHIIIC
WA HE OTJIMYAIach OT TEMIIEPATypPhl BOIbI, T.€. 32 CUCT OXJIAXKICHUS BO3IyXa BOJI-
HOM TOBEPXHOCTHIO MPOKMCXOUIIO YMEHbBIIICHHE 3HAYCHHUI BOJ03aIaca Mocie BO-
JIOXPaHUITUINA. AHAIOTHYHbIE CUTYAlUH HAOJIOIAUCh U B PYrHe MECSIIbl, KOT/Ia
3HAYEHHs BOJ03aIaca YMEHBIIAIUCH [0 MepPe MPOXOXKICHHUS 30HBI BOJIOXPAHUIHU-
111, MOCKOJIbKY TeMIleparypa BO3yXa ObLia BbIIE, 4eM TeMIeparypa BOJbI, H,
CII/IOBATENIbHO, TPO30BOE OOJAKO MOCTENEHHO pa3pylIanoch (Hampumep,
06.06.2011 r., 10.07.2013 r.).

Tabnuma 4
OcpenneHHble 3HaYeHNs1 Boxo3anaca Q (KZ/MZ) rPO30BBIX sTYeeK 10 30HbI
BOJOXPAHWIUINA (ePBOE 3HAYEHHUE), HA/I BOAOXPAHUJIHIIEM (BTOPOE 3HAYEHHE)
M TOCJIE BBIX0A U3 30HbI BOIOXPAHIIUINA (TPEThe 3HAUEHHE)

Mecsng I Cpennee I MuHnManbHOE | MaxkcumasibHOe
Mait 3,23/3,99/4,31  2,04/2,93/2,47  4,08/4,94/6,01
Hronn 3,79/4,31/4,61  2,58/3,01/354  5,15/5,91/5,69
Hromb 3,94/4,19/4,68  2,47/3,25/3,08  5,37/5,51/5,80
ABryct 3,85/4,11/4,49  3,29/3,44/3,44  4,83/5,05/5,58
Cpennee 3,70/4,15/4,52  2,60/3,16/3,13  4,86/5,34/5,77

TToaBonst UTOr HEOOXOAMMO OTMETHUTH, YTO B PE3yJbTaTe MPOBEACHHOTO HC-
CJIeIOBaHMS BBISBJICHO BJIHUSHHE OOBEKTOB TOJCTHIIAIONIEH TTOBEPXHOCTH Ha TIOJIS
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00JaYHOCTH U 0CaaKOB. Takoe BIMSHUE HEOIHO3HAUHO MPOSBIAETCS B PasINUHEBIE
CE30HBI I'0JIa, ¥, HECOMHEHHO, JO/DKHO YUUTBIBATHCSA TIPU PETHOHAIBLHOM MPOTHO3€E
ocazkos [11].
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2.7. Yci1oBus BOSHUKHOBEHHS 00/1aK0B St—Sc¢
HaJl ceBepo-3anaaoM Teppuropun Poccun™

HccnenoBanue MexaHu3Ma o0pa3oBaHMs M 3BOJIOIMU 00nakoB St—SC HeoO-
XOJMMO C JIBYX TOUEK 3peHHs. BO-NepBbIX, 3TO Mpoliecc MO3HAHUS ellle HeJdoCTa-
TOYHO W3Yy4YEHHOTO OOBEKTa, ITO3BOJIIOIINI PACIIMPUTD HAIIM TPEACTaBICHUS 00
9TOM MHTEpECHEHIIEM SIBIICHUU IMPUPOJBI, BO-BTOPBIX, OCOOEHHOCTH U XapakTep
MPOSIBICHUS 3TOH 00JAYHOCTH SBIAIOTCS BAKHEHIINMH B MPAKTHICCKOH JICSTEIb-
HOCTH 4esioBeka. /Iy aBnanmy OHM OIacHee, 9eM OTpaHMYECHHBIE 110 pa3MepaM U
Jierve mpeacka3yeMble KydeBbie oomaka [2].

Wzydenuto obmakoB St—SC nocssmeH psin padot [1—10]. B mccnenoBanmsix
Toronesoit E.M. u Abpamosuu K.I'. [I, 3] Ha ocHOBaHWM XO/a TEMIEPATYphl U
BIIQYKHOCTH B HIDKHEM CJI0€ aTMOC(EpBh! ObIIH MOIYYEeHBI MPAKTHICCKUE TIPH3HAKA
BO3HUKHOBEHHsI 001akoB St—SC u TymanoB. Pabots! [4, 9] mocBsIieHsl uccieno-
BaHMIO NPHUBOJSIIUX K 00pa30BaHUI0 00JIaKOB St—Sc¢ CHHONTHYECKUX MPOLECCOB
U U3YYEHUIO METEOPOJIOrMYECKUX YCJIOBUI UX MOSBIEHUS HaJ YKpPauHOU U paiio-
HoM JleHuHrpaga. B cratee [10] aHanM3upyroTCS 3KCIIEPUMEHTAIbHBIC JaHHBIE O
HHU3KHX CJIOMCTOOOpA3HBIX O0JlakaX, a TaKkyKe MPOU3BOJMTCS KaueCTBEHHOE CpaB-
HEHHE TOJIyYCHHBIX PE3YJIbTaTOB C TEOPETUUECKUMH IpeICcTaBiIeHusMu. B [2, 5—
8] man 0630p COBPEMEHHBIX TEOPHH U HKCIIEPUMEHTAIBHBIX JaHHBIX O CIIOUCTO00-
Pa3HBIX U BOJIHHUCTOOOPA3HBIX OOIaKax.

B nanHO# cTaThe paccMaTpUBAIOTCS YCIOBHS BO3HHUKHOBEHHMS 001akoB St—Sc
Hax Cesepo-3amanom EBpomeiickoit Teppuropun Poccun. PaGora BemonHeHa Ha
OCHOBAaHMH JaHHBIX 8-CPOYHBIX HAOJIOJICHWH Ha METEOPOJIIOTHYECKUX CTAHIMSX C
HCIIOJIb30BAaHUEM Pe3yJIbTaTOB TEMIEPaTyPHO-BETPOBOTO 30HIUPOBAHMUSA U KOJIb-
IIEBBIX CHHONTHYECKUX KapT 3a nepuox 1977—1980 rr. beumn otobpanst 284 ciy-
Yasi pa3IMYHbIX CHHONTHYECKUX T0JI0KeHUH ¢ 10-0ayuIbHBIMH CIIOMCTBIMU U CIIOU-
CTO-Ky4YeBBIMHU 00JIaKaMH, COXPAHIIOIUMUCS HE MeHee 6 u.

[ToBTOPSIEMOCTh CHHONTHUYECKHX TOJOXEHHUH, TPH KOTOPBIX IOSIBISETCS
CIUTONIHAST 00JAYHOCTh, MPUBOIUTCS B Tabi. 1, U3 KoTOpoii cieayert, uto B 42,3%
CJly4aeB CJIOMCTasi U CIIONCTO-Ky4eBasi 00JIauHOCTh Pa3BUBACTCS B aHTHIMKIIOHAX,
100 B MaynorpaaneHTHbIX O6apuueckux mnoinsx (21,0%). ['opasno pexe ona obpa-
3yeTcsl B TEIJIOM CEKTOpE M B ThUIOBOM yacTH 1MKIOHOB (11,2 u 7,8%). CeBepHast
OKpaWHa aHTHIMKIOHA HEMOCPEACTBEHHO CBs3aHa C TEIUIBIM CEKTOPOM COCEIIHETO
IIUKJIOHA, MTO3TOMY 37€Ch B XOJIOJJHOE ITOJYT'OJIME YacTO HAOIIOJAeTCs CIUIONIHAS

* CM. AHanm3 M IIPOTHO3 METEOPOJOTHUECKMX JJIEMEHTOB M PEYHOTO CTOKa. Bompockr
oxpaHbl atMoc(epsl. MexBy3. c0. Hayd. Tp. 1993.
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obnaunocth St—Sc (17,1%). 3anagHas okpanHa aHTHLMKIOHA IPUMBIKAET K TIe-
penHeil wacTH 00JacTH HU3KOTO MaBJIEHHUS, M 3[eCh 9acTo oTMedaeTcs St—SC
(15,7%), ecn BoIb M300ap C fora Ha CEBEpP MEPEMEINACTCS JOCTATOYHO BIIAXKHBINA
HENPEPBIBHO OXJIAKIaroIMiics Bo3nyX. Ha 10:KHOH M BOCTOUHOM OKpanHax aHTHU-
IIUKJIOHA, TPAaHWYAIIUX C CEBEPHON M THUIOBOI YacThIO MUKJIOHA, St—SC obOpa3y-
fotcs peako (coorBercTBeHHO B 4,0 1 5,5% ciydaes).

Ji1 mOHUMaHWs AWHAMHUKH BO3HUKHOBEHHS OOJIAKOB St—Sc ompeneneHHbIH
MHTEpEC MPEJCTABIAET aHAJIU3 YCJIOBHU IMOTOABI, NMPEIIISCTBYIONMX UX IOSBIIC-
HHIO.

Tabmuma 1
IoBTOpsieMmocTh (%0) CHHONTHYECKHUX MOJIOKEHU T, TPH KOTOPBHIX
MOSIBJISIETCSI CILIONIHASI 00JIa4HOCTh St—SC
CHHONTHYECKOE TOJIOKEHHE | IToBTOpsieMoCTh | Yucro ciayvaes
AHTHUIIUKIIOH:
ceBepHas nepudepus 17,1 50
BOCTOYHas epudepus 55 16
10KHas iepudepus 4,0 14
3anagHas nepudepus 15,7 46
IuknoHn:
TEIUIBII CEKTOp 11,2 28
TBLIOBAs YacTh 7,8 20

MasorpaaveHTHoe nosue
(TOpU3OHTANBHBINA OapUIeCKUit

rpaxuent 1 2l1a/100 k) 21,0 59
[epexomHOE MOJIE OT IUKIOHA K
AQHTHIHMKIIOHY 17,7 51

[ToBTOPSIEMOCTH 3TUX YCIIOBHUIi 32 6 u 10 MOSBIEHHS 00JAKOB MpeJCTaBlieHa B
TalI1. 2, U3 KOTOPOH CIIeAyeT, YTO Ha CEBEPHOU U 3anajHON nepuepusix aHTHIINK-
noHa St—Sc obisaka cooTrBeTcTBeHHO B 47,1 1 41,6% cirydaeB BOSHHMKAIOT IOCIIE
AcHOH morozpl. B ob6nacTy mukiioHa obJaka Imocie SICHOW MOoroabl HaOJoaaoTes
pexe (3,8—14,1%). B nopasmisiomem OOJIBIIMHCTBE CIy4aeB MOsBICHMIO St—Sc
npeiiecTBytoT ooaaka Ns—AS, Cb u Ac. Hanpumep, B aHTHIIHKIIOHE 3TO TPOUC-
xoauT B 80% Ha 10xHOH 1 B 85% ciydaeB Ha BOCTOUHO nepudepusx.

B o0nacTu HMKIOHA TIOCIE BBIIICHA3BAHHBIX OOJIAKOB CIIOMCTHIE U CIIOUCTO-
KydeBele obOnaka Bo3HHKalOT B 80,2—88,6% ciydaeB, a B MaJOTPaAHEHTHOM H
MEPEXOTHOM OT IMKJIOHA K aHTHIMKJIOHY IOJIIX COOTBETCTBEHHO B 63,8 1 71,3%
CITy4aes.

He ouenb gacto St—SC BO3HHKAIOT MOCIE TyMaHa (B aHTHIIMKIOHAX B 8,8—
12,5% cnyuaes, B uukionax B 5,7—7,6 %). B mamorpaineHTHBIX GapUuecKux
noisax St—Sc nociie Tymana Bo3Hukarot B 10% ciydaes.

[MosBreHne 06makoB St—Sc mocine sICHO# MOroAbl 00YCIIOBICHO WM 00pa3o-
BaHMEM HMX B PacCMaTpUBaeMOM palOHE, MM NEPEeHOCOM M3 Apyroi obnactu. ITo-
CJIC/THUI OCYIIECTBIISICTCS B HApPaBJICHUH, OJIN3KOM K HAIPaBJICHHUIO BETpa B CIIOE
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o6uiakoB. CKOpOCTb M HalpaBJICHHE IIEPEHOCA 00JIAKOB ONPEAEISINCH O JaHHBIM
TEeMIIEpaTypHO-BETPOBOTO 30HANPOBaHUS. COMOCTaBIIsAA NPU3EMHBIC CHHONTHYE-
CKHE KapThl 3a MOCIEIOBAaTEIbHBIC CPOKU H 3HAsl CKOPOCTh M HANpaBICHHUE Iepe-
HOca O0JIaKOB, MOXKHO JOCTAaTOYHO TOYHO ONPENCIHTh XapakTep MOSBICHHSI 00-

JJAYHOCTH B JAHHOM pailoHe.

Tabnuma 2

IMosTopsiemocts (%0) yca0BHii MOroabl, NpeIIeCTBYOIUX NOABIEHHI0 St—S¢
NP Pa3TUYHBIX CHHONTHYECKUX MOJIOKEHHSIX

Vci1oBHS TOro1bI
CHHOITHYECKOE TTOJIOKEHIE ACHO 5—10 10

(0—2 | GamtoB | Gamos Cb Tyman

Oasuta) Ac Ns—As
AHTHIIVKIIOH:
ceBepHas nepudepus 47,1 14,7 11,8 17,6 8,8
BOCTOYHas epudepus 15.0 47,0 3,0 35,0 -
10XHas nepudepus 20.0 20,0 40,0 20,0 -
3anagHas nepudepus 41,6 12,5 16.7 16,7 125
Luxmon:
TEILIbIN CEKTOP 3,8 28,3 41,3 19,0 7,6
TBLIOBAs YacThb 14,1 14,1 30,7 354 5,7
MaiorpaauenTHoe nose 26,2 259 16,2 21,7 10,0
TlepexoHoe moJjie OT IUKIIO-
Ha K aHTUIHKJIOHY 25,7 28,1 29,2 14,0 3,0

B 1abs. 3 npeacrarieHa MOBTOPSAEMOCTh CHHONITHYECKUX MOJIOKEHHI B CIydae
HepeHoca 1 0JJHOBPEMEHHOT0 00pa30oBaHust 00JIAKOB MOCIIE SICHOM MOTOIbI.

Tabmwuma 3

IMoBTopsiemocts (%0) XapakTepa NosIBJIEHHUI CILIONIHO# 001auHOCTH St—Sc

Ipu JAaHHOM CHHONTHYECKOM MOJIOKEHUH

C OaHOBpEeMEHHOE
HHOINTHYECKOE TOJIOKEHHE Iepenoc

o0Opa3oBaHne
AHTHIIUKIIOH:
ceBepHas mepudepus 40,0 144
BOCTOYHAs TieprQepus 2,0 3,6
10Has iepudepus 4,0 3,6
3anaaHas nepudpepus 28,0 14,4
[{ukmnoH:
TEIUTBIA CEKTOP 2,0 -
TBIJIOBAs 4acTh 4,0 3,6
MaunorpaareHTHOE TIoJIe 6,0 42,4
TlepexopHoe 1MojIe OT MUKIOHA K
AHTUIUKIIOHY 14,0 18,0
Ymcno ciygaen 50 28
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W3 Tabn. 3 ciepyer, 4To poiib nepeHoca 00JaYHOCTH Haubojiee BEJIMKa B Ce-
BEpHOM U 3allaHOM YacTAX aHTHULHUKIIOHA, a TAKOKEe B MIEPEXOAHOM II0JIe OT IIMKIIO-
Ha K aHTHIWKIOHY. B IIeOM M0 aHTHUIMKIIOHY Ha A0i0 00iakoB St—Sc, mpuHe-
CEHHBIX CIOJ[a M3 o0ylacTel ¢ OoJiee HU3KUM NaBieHueM, npuxogurcs 50-0,74 = 37
CIIy4aeB, a Ha JOJI0 00JIaKoB, ONHOBPEMEHHO 00pa30BaBLIMXCS HAJ paccMaTpHBa-
eMbIM paitoHoM — 280,36 = 10 cirygaes. Ilpu 3ToM Ha om0 St—Sc B UKIIOHAX
U NIEPEXOJHOM IOJIC OT IUKJIOHA K aHTUIUKJIOHY HNPUXOAUTCS CPaBHUTEIHHO He-
OoJibIas yacTh OOIIEr0 KOJIMYECTBAa O0JIAKOB, TIO3TOMY MOXHO CZEJIaTh BBIBOA O
TOM, YTO TIPH MEPEHOCE U3 IIMKJIOHA B AHTHIMKIOH MPOUCXOIUT TpaHC(HOpMALHs
obnaunoctn NS—As B St—Sc.

OpnHako TabI1. 3 He TO3BOJISIET COCTaBUTh YETKOTO MPE/ICTABICHUS O BEPOSITHO-
CTH TOSIBIICHUSI 00JIaKOB, KaK B pe3ylbTaTe MEPEeHOCA, TAK U MPU OJHOBPEMEHHOM
ee 00pa3oBaHMM HAJl paccMaTpUBaeMoi Tepputopueii. Mcnons3ys naHHble TaOI. 2
1 3, MBI COCTaBIIIN TaOl. 4, B KOTOPOil K BHOBB 00pa3yromuMcs St—Sc OTHEeCeHBI
o0aKa, OTHOBPEMEHHO IOSIBIIAIOIINECS MOCIIe ICHOU moroasl. Bee npyrue St—Sc,
HOSBILIFOIINECS HAJl TAaHHOH TeppUTOpUEH, MOXKHO OTHECTH K OIHOM rpymme (Ie-
peroc u TpaHchopMmanum). B 3Ty rpymmy Bommmm St—SC, KOTOpBIE MOCTYIAIOT
HoCJIe SICHOW MOTOJbI TOJ BIMSIHUEM IepeHoca, H Te St—SC, KOTOpBIM mpeiie-
CTBYIOT oOnaka Apyrux ¢Gopm U TymaH. MOXHO NpPEIIONIOKHUTh, YTO B 3TOM IIO-
ciieiHeM citydae obiaka St—SC MosBISIOTCS Kak BCIEICTBUE IEpeHoca 00JIaKoB
3TOM ke (OpMBI U3 APYruX obmacTel, Tak u nepeHoca obmakoB NS—AS, Ac, Cb u
TyMaHa, KOTOPBIC B ITpoIlecce IBUKCHUS TpaHCHOPMHUPYIOTCS B 00aaka St—Sc.

Tabmma 4
BepositHocTh (%0) mosiByieHust 06,1aK0B St—SC BeiieACTBHE 0THOBPEMEHHOT0
00pa3oBaHusl U epeHoca u3 Apyrux oodaacrei

C [lepenoc OnHOBpeMEHHOE
HHOINTHYECKOE TOJIOKEHHE

U TpaHchopmaIus obOpa3oBaHne
AHTHIIUKIIOH:
ceBepHas epudepus 92,0 8,0
BOCTOYHAs ieprQepus 93,7 6,3
10KHas iepudepus 92,3 7,7
3anajHas nepudepus 91,3 8,7
IuxnoH:
TEIUTBIN CEKTOP 100,0 -
TBIIOBAas 4acTh 95,0 5,0
MauorpaareHTHOE TIoJIe 79,7 20,3
TlepexoHOE MOJIe OT UKIOHA K
AHTUIUKIIOHY 90,2 9,8

Pe3ynbraTel aHanu3a CMHONTHKO-adpOJIOrMYECKOr0 Marepuaina, MpeiCTaBlIeH-
Hble B Tab1. |—4, nomydyens! aBropom B pabote [4]. lanHble Tabn. 4 BriepBble ObI-
mm onyoivkoBansl B yueOHuke JI.T. Marseea [7] B cpaBHeHHH ¢ OoJiee paHHUMHU
uccnenoBanmsiaMu, nposeaeHHbMU B.H. IMoarypckoit mis Ykpausst [9], rae Obutu
C/eTaHbl aHAJIOTHYHBIE JAaHHOW paboTe BRIBOABL. TakuMm 00pa3oM, B paccMaTpHBa-

190



eMoOil cTaThe elle pa3 noATBepxkaaeTcs pa3BuBaeMblil JI.T. MarBeeBbIM B3I Ha
MEXaHN3M 00pa30BaHUS M 3BOJIIOIMK 00JIAKOB, COTJIACHO KOTOPOMY B TTO/ABIISIO-
meM OOJBIIMHCTBE CiTydaeB o0iaka St—Sc mosBiArOTCSA Ha TaHHOW TEPPUTOPUHU
BCJICZICTBHE TIEpEHOCA 00JIAKOB U3 APYTUX OOIACTEH.

ITockonbKy Ha IOTIO IpoIEcca OZHOBPEMEHHOTO O0pa3oBaHMSA OOIAYHOCTH
St—Sc mpuxogures ot 5,0 no 20,3% (B TemsIOM CEKTOpe HUKIOHA BEPOSTHOCTH
HOBOOOpPAa30BaHMA IPOCTO MCKIIOYEHA), TO HA OCHOBAHWHU Tabi. 4 MOXHO CIenaTh
BBIBOJI O TOM, YTO B OOJIBIIMHCTBE CiIyyaeB oOjiaka St—SC BO3HUKAOT 1OJ BITHSI-
HHeM npeobpasoBanust Apyrux ¢gopm obmakos (NS—AS, Ac, Ch) u tpancdopma-
MM TYMaHa.

JlutepaTypa
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2. bapanos A.M., Cononunn C.B. ABnanmonHas mereopoiorus. JI.: [unpomereonsar.
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putopueit CCCP u Bo3moskHOCTH ee mporHo3a. M.: ['mapomereonsaar. 1956. 86 c.

4. Kanuana H.A. VciaoBust BOSHUKHOBEHHsT 0071aK0B St—Sc Haj orpaHHYIeHHON TeppH-
topueid. Jlen. 8 BUHUTU. 1981. Ne 4699-811EII. 13c.

5. Masun W.II., HImerep C.M. OGnaka, ctpoenue u ¢usuka oopasopanus. JI.: ['mapo-
Mmereousnar. 1983. 279 c.

6. Matsees JI.T. [lunamuka ooxakos. JI.: 'ugpomereomsnar. 1981. 311 c.

7. Matsees JI.T. Kypc o6rieit Mmeteoponoruu. @usuka armoctepst. JI.: uapomereons-
nat. 1984. 751 c.

8. Obmaka u obmaunas armocdepa. CnpaBounuk / [Tog pen. W.I1. Masuna u A.X. Xpru-
ana. JI.: Tugpomereomnsmat. 1989. 647 c.

9. Moarypckas B.H. UccnenoBanue ycinoBwid, MPeaIIeCTBYIOMNX BO3HUKHOBEHUIO 00-
nmakoB St—Sc B xonoaHbIi nepuos roaa Hax YkpauHoit. Tpyasr YkpHUTMU. 1972. Bem.
118. C. 106—116.

10. Xpruan A.X. O HEKOTOPBIX CBOMCTBaX HU3KHX CIOMCTOOOPA3HBIX 007aKkoB. Tpysl
LIAO. 1965. Bem. 64. C. 11—27.

2.8. OcoGennoctu popMuUpOBaHUSA BBICOKOI TeMIlepaTyphbl BO31yXa B
cenTsiope—okTsaope 2003 r. Ha Cpeanem u FOxHoM Ypame*

Hupkynsiuust atMocdepbl OKa3bIBaeT HCKIIOUUTEIBHO OOJBIIOE BIMSHHUE HA
(hopMupoBaHHE OIS TEMIIEPATyphl BO3/1yXa. B TaHHOH cTaThe paccMOTpPEHBI 0CO-
OCHHOCTH IUPKYJISAIUU aTMochepbl ceHTIOps—okTsa0pss 2003 T., KOTOphIE CIO-
coOcTBOBanX (OPMHUPOBAHUIO AHOMAJIBHO BBICOKOI TeMIepaTypel BO3AyXa Ha
Cpennem u FOxxnom Ypaie.

* Cm. Mereoponorust u ruapoiorus. 2005, Ne 5 (coBmectro ¢ W.A. Anukunoit n JL.H. Ep-
MaKOBOi1).
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HccnenoBanuio pexnuma aTMOC(EpPHOH LUPKYIALMK Ha Ypaie HOCBSIIEH psij
pabort [1, 5, 6, 8, 9]. B padorax K.®. Crporunoii, A.J[. Ynacesnu [6] mo maTtepua-
JaM 3a JECATHICTHUH MEPHO JaHO ONHMCAHWE OCHOBHBIX CHHONTHYECKHUX IPOIIEC-
COB IIO CE30HAM Tojia Ha Ypaie, B Ipyroil paboTe 3THX ke aBTOpOB [5] mpoBeaeHa
TUNM3anus 6apudeckux 00pa3oBaHUil, MEPEMEINAOIUXCS 13 APKTHKN B BECCHHEE
Bpems. Anmukuaoi M.5. [1] MO exXemTHeBHBIM CHHONTHYECKHM KapTaM IpOaHalH-
3UPOBAaHBI 0COOEHHOCTH MUPKYIAIUU atMocdepsl B paitone Ypama. A.C. Ilxises
[8] u JI.C. llknsieBa [9] ucciea0Baiu MOBTOPAEMOCTh [[UKJIOHOB U AHTUI[MKIOHOB
Ha CpenHeM Ypane. IMu ycTaHOBIICHO, YTO B TEIUIBIH NMEpUO]] T0Jla PeodIanaoT
IUKJIOHBI, B XOJIOJHBIH — aHTUIUKJIOHBI.

BBumy 0onbIIoil NMpOTSHKEHHOCTH HCCIIENyeMOW TEPPUTOPHU OTHENBHBIC ee
paiioHBI MOMANAIOT MO BIMSHUE PAa3HBIX OapUKO—IUPKYISAIMOHHBIX (opMm. Ilo-
3TOMY B AaHHOH paboTe aHaIN3 MPOBEAEH OTAeNbHO s [Ipenypanpsa u 3aypanbs,
ceBepHee (Cpennuit n CeBepHbiii Ypan) u toxaee (FOxHbI Ypam) 56° c.. B mpe-
nenax [Tepmckoit oomactu, bamkoproctana, CepmioBckoit, Yensouackoit u Kyp-
raHckoi obmacrei. Takoe neneHue BIIOJHE 3aKOHOMEPHO, TaK KakK, C OJHOW CTO-
pOHEL, 10 cxeMe obmiel mupkysmuu atmocheps! B.I1. Ammcosa, FOxuHBINH Ypan
3UMON HaXOJUTCS O] BIMSHHUEM OTPOra CHOMPCKOTO aHTHIMKIIOHA, pacrpocTpa-
Hstorerocst Brosb 50— mapamienu, a Ha Cpennem u CeBepHoM Ypane npeoOia-
JIAlOT MPOLECChl, 00YCIOBICHHBIE HUKIOHHYECKOH NESITENbHOCTBIO Ha apKTHYe-
cKkoM (poHTe. B neTHuil nmepros 10KHBIE paiioHBI Ypalla OOBIYHO IO/BEPIKECHBI
BIIMSIHUIO OTPOTa a30pPCKOTr0 aHTHIMKIIOHA, @ CEBEPHBbIE — HCIAHACKOTO0 MUHUMY-
ma. C npyrodl cTOpoHBI, YpalbCKHe ropbl OCHaONsIOT 3amaaHblil epeHoc, Moa-
TBEP>KACHUEM Yero SBIACTCA MEPUIMOHANBHOCTh H30TEPM B TI0JIE TEMIEpaTyphl B
XOJIOJTHBIH MEPHOJ C TOHM)KEHUEM TEMIIEPaTyphl K BOCTOKY.

Tepmuueckuii pexxiM B Y panbcKoM paiioHe (OpMHPYETCS B Pe3yIbTaTe CI0XK-
HOTO B3aHMOJICHCTBUSI OCHOBHBIX KIMMaTooOpasyromux (akropos. Biusxue pa-
JMAIOHHBIX U oporpaduiecKux ycIOBUI Hanboliee sIpKo MPOSBISETCS B TEIUIBIH
MEepHOJ Tojla, Ha YTO YKa3bIBAIOT 30HAJBHOE paclpeiie]IeHue TeMIIepaTyphl, Kak B
PaBHUHHBIX, TaK ¥ B TOPHBIX pallOHaX M BBICOTHAS MOSCHOCTH B TOPHBIX paiOHaX
[7]. BausiHue MpKyISIHOHHBIX YCIOBUH 0oliee BRIPAKCHO B XOJIOJHBIN TEPUOI,
YTO NMPOSBISIETCS B HAPYIICHUSIX 30HATBHOCTH paclpesieieHus] TeMIepaTyphl BO3-
JlyXa 1 yMEHBIICHHUH €€ C 3aIaja Ha BOCTOK.

B cents0pe u okTs0pe nounst cpeqHEMECSYHON U CPETHECYTOYHOM TeMIIepaTyp
COOTBETCTBYIOT XapakTepy pacupeAecHNs X B TEIUIBIN MepHoI, T. €. mpeodiama-
eT BIHMSHUE PaJMallMOHHOTO M oporpadudeckoro ¢axkropos. CpeaHemecsyHas
TeMIiepaTypa U3MEHsEeTCs C ceBepa Ha Ior B ceHTs10pe ot 7 no 11°C, B okTa0pe B
[penypanse ot 0 1o 3°C, B 3aypanse ot —1 10 2°C (puc. 1 a, 6). [lepexon Temme-
paTypsl Bo3ayxa yepe3 10°C B CTOPOHY HOHIDKEHUsI HA CEBEPE U B TOpax MpoMC-
XOAUT B IIEPBOH JIeKa/ie CEHTAOPS, Ha OCTAIBHON TEPPUTOPUHM — BO BTOPOIL JieKa-
Je ceHTs0ps. B mepBoii nekane OKTsOps MOBCEMECTHO OCYIIECTBISAETCS IMEPEX0/
CPeIHECYTOUHON TeMIlepaTypsl Bo3ayxa depe3 5°C, a Bo BTOPOH U TpeThell neka-
max — uepe3 0°C. AGcosoTHass MHHMMAbHAs W MaKCHUMalbHAsS TEeMIepaTyphl
BO3/yXa MOTYT JOCTHTaTh B CEHTAOpe cooTBeTcTBeHHO —§...—10°C 1 30-35°C, a B
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oktsope —25...—30°C u 20-25°C. EcrecTBeHHO, TakHe SKCTPEMYMBI MOTYT OBITh
00yCIIOBJICHBI TOJIBKO OCOOEHHOCTSIMH aTMOC(epHOH mupkymanun. [1lo MHOTONET-
HUM JaHHBIM, B CEHTSIOpe—OKTAOpe mpeobiiafaeT NUKIOHNYECKas IesSTeIbHOCTB,
Korga orMedaercs 10 19—22 nHel ¢ MUKIOHWYECKOM IMOTOM0M B KaXKIIOM MECHIIE.
B cenT0pe paBHOBEPOSITHBI TPAEKTOPUH IIUKJIOHOB BCEX HAIPABICHWUH, a IS aH-
THIMKIOHOB (22%) XapakTepHO WX PaclpoCTpaHeHue u3 paiioHoB Cpeau3eMHOTO
Mopst. B okTa0pe yBenmuamBaeTcs MOBTOPSAEMOCTh CEBEPHBIX M CEBEPHO-3aIaJHBIX
TpaeKTOpuil IUKIOHOB (26%), 3amajHBIX U CEBEpO-3alaJHBIX AHTUIMKJIOHOB
(13%).

ExaTepuH)

Puc. 1. [Tone cpemHemecsiaHO# Temmepatypsl Bo3ayxa (°C) B
ceHTs0pe (@) u okTa6pe (6) 2003 T.

ITyHKTHpPOM 0003HAUEH rOPHBIH XpeoerT.

B 2003 r. nmpeobnanana aHTHIUKIOHAIBHAS TIOTO/a, IPOIOIDKATEIEHOCT KO-
TOpOW B CEHTAOpE U OKTI0pe cocTaBmia 36 maHeil. HabmromaBmmasics B 3TH JHU HH-
TCHCUBHAsI aJ[BEKLUs TeIUIa NpHBeNa K (OPMHUPOBAHUIO 3HAYMTENIBHBIX IOJIOKH-
TEJNEHBIX aHOMAIIMH CpeIHEMECSIHOW TeMIepaTyphl Bo3ayxa (tadnmma). 3a 100—
JETHUH TIEpPHOJ, 10 AaHHBIM METEOCTaHIMH [lepMb—ONbITHAS, aHOMAJBHO TerIas
moroja B ceHTs10pe Habmronanack B 10%, a B okTsi0pe — B 23% ner. OgHAKO aHO-
MaJIiH TeMIepaTyphl Bo3ayxa B OKTssOpe > 4,3°C oTmeuanuch juimb B 8% ciayda-
eB.

Ycnosust moronsl B ceHTsA0pe 2003 1. XapaKTepH30BAIKCH NOBBIIICHHBIM TEM-
nepaTypHbBIM (OHOM W HEIOCTaTOYHBIM yBIa)KHEHHEM. Tak, CpemHsAs MecsdHas
Temneparypa Bo3ayxa B Ilepmu cocraBuna 10,6°C, mpeBsliias KIUMaTHYECKYHO
HopMy Ha 0,9°C. CpenHsisi MakCUMalbHasi TEMIIEpaTypa Bo3/lyXa B CEHTSI0pe Obuia
BbIIIIE MHOTOJeTHEr0 3HadeHus Ha 0,8°C. CpeaHecyTouHasl Temieparypa Bo3ayxa
m3Mensutach ot 9—12°C na ceepe o 15—21°C Ha 1ore Ilepmckoii obnactu. B
OTZAEJNbHBIC JHU BO3IYX IporpeBaics 1o 25—27°C. MuHuManbHasl TeMIieparypa
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cocraBua 8—13°C. B nenom 3a mecsi B I[lepmu Beimamo 79 mm OCaakoB MpHU
cpenHelt MHOrosieTHel HOpMe 63 mm. CrieyeT OTMETHTh, YTO U3 3TOTO KOJIHYe-
cTBa o4TH 50 MM BBINATO MPH JIMBHEBBIX HOXKIAX 8 U 9 CEHTAOPs, 4TO AaeT BO3-
MOJKHOCTH YTBEp)KIIaTh, YTO B CEHTAOpE Mpeobdiiafai 3aCyUIHBEIA PEKUM TIOTO/IBL,
COXPaHHBIIHUICS 0 CEPEINHBI OKTSIOPS.

AHoMaJuu TeMnepaTtypsl Bo3ayxa (A7, °C) B ceHTa0pe u
okTsa0pe 2003 r. Ha Cpegnem u I0:xxHoMm Ypase

Mecsig
Cranuus
CeHTI0pPb | OKTSIOpb

[Ipenypanse
1. YepabHb 0,9 45
2. Bepemiaruio 0,7 4,2
3. Tlepmb 0,9 4,3
4. HoxxoBKa 1,1 4,3
5. Yopa 19 3,2
3aypaibe
1. UBnens 1,5 3,6
2. Bepxorypse 1,4 5,6
3. TaBna 1,3 5,6
4. ExatepunOypr 2,1 5,7
5. YenaOuHCK 2,4 3,0
6. Kapraus 2,5 1,0

Hccnenyemblii ieproa sBISETCS BAXKHBIM JUIS CEIILCKOTO XO3SHCTBA paccMaT-
pHBaEMOT0 PETHOHA, B YACTHOCTH, JUISl POCTa M Pa3BUTHS IJIOAOBO-STOJHBIX KyJIb-
Typ. IMeHHO B ceHTs0pe W MepBoil MONOBHHE OKTIOPs mpoxoauT (aza mociepo-
CTOBOM Bereralyy. B TKaHAX pacTeHUI IMPOMCXOIUT HAKOIUIEHHE Kpaxmalla, XKU-
POB M IpYTHX IUIaCTHYECKHX BemecTB. K KOHITy meproia akKTUBHOCTh KU3HEHHBIX
MPOIIECCOB Y PACTEHUH MOCTENEHHO 3aTyXaeT, HO HaOMI0AAaeTCsl aKTUBU3ALUS PO-
cTa KopHei. Jlydie Bcero KOpHeBas CUCTEMa Pa3BUBACTCA MPH BJIAXKHOCTU MTOYBBI
65—85% mnomnHo# BiaroeMkoctu. PocT KopHeW mopaBisieTcs Kak Npu M30BITOY-
HOM, TaK M IPU HEJAOCTATOUYHOM yBIaKHEHHH. C 3TOI TOYKHM 3peHHs yCIOBUS MO-
roJbl B ceHTA0pe—okTsa0pe 2003 T. it mpoxoxaeHus (a3bl MOCIEPOCTOBOM Bere-
TaIy OBUTH HE BITOJTHE OJNarOnpUsATHHI [4].

®opMupoBaHUIO TOAOOHBIX YCIOBHH IIOTOJBI CIIOCOOCTBOBAIM yCTOHYMBBIC
MepUAMOHAIBbHBIE Mpouecchl. DOpMbl MEPUINOHAIBHON LUPKYJIALUN ONpeAemns-
JMCh TI0 3HaKaM 30HAJBHBIX TPAJMEHTOB reonoTeHnuana Hsyp Ha yyactkax JloH-
nor—Kwues, KneB—OpeHOypr, a Takke 1Mo MOJIOKESHUIO CPEIHUX HU30THUTIC [2].

Ha m3o06apudeckoit mosepxuoctu 500 2lla B mepBoil ekajge CeHTSIOps pacro-
Jaranack oOMMpHAS IHUKIOHWYECKas o0JacTh Haj APKTHKOH C TIyOOKHMH JIOXK-
OuMHaMu, HampaBlIEHHBIMH Ha ATIaHTUKY u EBpomelickyio Tepputopuio Poccun.
Cornacuo kiaccudpukanmu A.JI. Kama ormeuanacs cmemanHas ¢popma ITHPKYIIs-
muu C. Han Atnantukoi Habmroganack BeIcOTHast ¢ppoHTabHas 30Ha (BD3), 06-
pa3oBaHHasl IyTeM CIUSHUS apKTUYECKON U MOJspHOW BeTBed. bapudeckue rpa-
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auentbl gocruranu 4 dam/100 xm. PazaBoenne BD3 Ha apkThyYecKyro, Hampas-
JICHHYIO BJOJNb ApKTHYECKOTO IOOEPEXbsi, M MONAPHYI0, OPUCHTUPOBAHHYIO OT
CkaHnuHaBUY Ha paioHsl Typrun U Janee Ha CEBEPO-BOCTOK, MPHUBEIO K YMEHb-
meHnto naTeHcuBHOCTH BD3 Ha cesepe 110 1,5 0am/100 xu, a Ha MOSIPHON BETBH
10 2,5—3 0am/100 xu. Takum oOpa3oM, Gapruueckoe 1moje 00yCIOBUIIO IIHKIIOTe-
HE3 Ha apKTUYECKOW BETBM HaJ ATIAHTHKOW, a Ha MOJIIPHOW BETBM — HAaJ OXK-
HbIMM palioHamu EBpomneiickoil Poccun — pacnosniosxeHusi nepeiHux 4acTeld Bbl-
COTHBIX JIOXKOUH.

B Havase ceHTSOpst BRICOTHAS JIOKOHUHA CO CKOPOCTHIO 20 xm/u cMecThiach u3
ATNaHTHKH K BOCTOKY, YTO NPHUBEJIO K CMEHE MaKpoIpolecca — CMeEIIaHHOH
(opMBI LMPKYJISALMM Ha 3amajHylo, a FOKHBIX IIOTOKOB Ha Ypajle Ha CeBepo-
3anajgHble. JIaHHOW mepecTpoiike OJHOBPEMEHHO CIIOCOOCTBOBAIM YCIIOBUS, Ona-
TONPUATHBIC aHTHUIUKIOTEHE3y B NEPEAHEH 9acTH BBICOTHOTO rpeOHs Hax llpu-
6antukoit. Hanmane obmactu xonoxa M AMHAMHYECKHE NIPUYNHBI IPUBEIH K 00pa-
30BaHUIO AaHTHIMKIOHA y MOBEPXHOCTH 3eMJIH. BenencTBue cnabolt MHTEHCHBHO-
ctn BO3 »3BomonOHHBIE U3MEHEHHS B LIEHTPE aHTHUIMKIOHA B NEPBBIC TPH IHS
MepBOI JeKaabl CEHTSIOPsS TPHUBETH K M3MCHEHHWIO NaBieHHsA B Hem oT 1023 mo
1027 2lla. B mocnenyromue THA aHTHIMKIIOH, CMEIIAasACh K IOT0-BOCTOKY CO CKO-
poctbto 10 xmfu, cnuncst ¢ azopckum. Ha 50—60° c.ui. o ATinantuku 1o ora 3a-
nagHoit CubupH y MOBEpXHOCTH 3eMJIM C(hOpMHPOBANIACh BHITSHYTas 30HAa BBICO-
KOTO JIaBJI€HUS C CaMOCTOSTENbHBIMU LIeHTpamMu HaJ EBponoii, EBponeiickoii Poc-
cueii u 3anmaguoit Cubuppro. CoxpaHCHHE aHTHUIMKIOHOB JI0 KOHIIA MECSla MpH
konebanusix nasinenus B npexaenax 1030—1035 2/7a 6buto 00YCIIOBICHO UX pere-
HepaIyen Ipy BXOXKICHHUAX XOJIOJHBIX BO3AYIIHBIX MacC.

Bo BrOpoli nekane ceHTSOps HajJ BOCTOKOM ATIAHTUKU TOPH30HTalbHBIE Oa-
pHUYECKHE TPAJMEHThl BHOBb YBeNUUUIUCh 10 4—7 0am/100 xm. OGocTpuiuch
apKTH4ecKas M ceBepHas rnoisipHas BeTBM B®D3 ¢ dopmupoBanuem nenoro psna
UKIOHOB. Berxos! iukiioHoB u3 Mcemanamn otmevanuchd 14, 17 u 20 ceHTIOps co
CMEIIEHHEM HX TPacKTOPHH K CEBEpO-BOCTOKY 11O CEBEpPHOW OKoHeyHOocTH CkaH-
muHaBHU (puc. 2). B patione bapennera n Kapckoro Mopeit IUKIOHBI yrITyOIsUIUCH
1o 980—985 ella. Ix ppoHTaIBHBIE CHCTEMBI OKa3bIBaNU BIUsHHE Ha [lepMckyro
n CBepuioBckyto obnactu. OpHako, mpoxojis Ha (poHe MOBBINIEHHOTO JIABICHUS,
OHM BBI3BIBANN CJIabble OCAaJKHU M KOJEeOaHHS CPEeTHECYTOYHOH TeMIepaTypsl OT
6°C Ha ceBepe 10 15°C Ha rore 3THX 00JACTEH, a MAKCUMAIFHOH TEMIIEPATyphl OT
8 mo 19°C. IloaTOoMy cpenHeMeCsIUHbIE aHOMAJIMK TeMIepaTypsl Bo3ayxa Ha FOx-
HOM Ypasie B 3amaiHOH JacTu Ypanbckux rop (Yda) mout B 2 pa3a npeBbIIIanu
CpemHeMecsiuHbIe aHOMaIuu TemrepaTypsl Ha Cpemnem Ypare (craniuu Yep-
neiab, [Tepmb, Bepemaruno, HoxoBka), a B 3aypajibe OHM YBEITUUHUBAIUCH C CEBE-
paHa tor ¢ 1,5 (crannus Usnens) no 2,5°C (crannust Kapraisr) (Tadmuma).

Bonpiee uncno nueit B ceHTsiOpe 2003 r. paccMaTpuBaemMasi TEppUTOPHS HAXO-
JIUJIACh TIOJ BIMSHUEM CEBepO-3amagHON Mepu(eprur aHTHIHUKIOHOB, PACIOJIO-
JKEHHBIX I0)KHEE, 1 OJTHOBPEMEHHO TEIJIOT0 CEKTOpa MOJIIPHO-(PPOHTOBOH Aenpec-
cuu. XapakTepHoe Oapuyeckoe MoJie y IOBEpXHOCTH 3€MJIH MIPUBEICHO Ha pHC. 3.
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Puc. 2. Ilone AT500 14 centsa6ps 2003 r.

® — [IPU3EMHBIN LIEHTP IUKIIOHA; O — MPU3EMHBIN LIEHTP AaHTULIMKIIOHA; -@- — BOJIHA Ha (POHTE.

Takum o6pa3om, aHOMaJbHBIE YclIoBHs Toronsl B ceHTssope 2003 . Ha Cpen-
HeM U FOxxHOM Ypase Obun 00yCIOBICHBI CIEAYIOIUMU MPOIIECCAMMU:

— mpeoOagaHreM CMEIIAHHOM M 3amagHoi (opM IUPKYIANUU 10 KiIaccudu-
karun A.JI. Kama ¢ apkruueckoit BO3 Brosis moGepexbs ApKTHKHY;

— MHTCHCHBHBIM IJUKJIOTCHE30M Hall ATJIAHTHKOW NMpPU TOPU30HTAIBHBIX OapH-
yeckux rpaaueHtax 4—7 dam/100 xm Ha uzobapuueckoii moBepxHoctu 500 olla,
4T0 00YCIOBHIIO BBIXOABI UKJIOHOB M3 VcnaHnuu U mepeMeleHre ux no oonee
CEBEPHBIM TPACKTOPHSM;

— HaJIMYMEM Yy MOBEPXHOCTH 3€MJIM B INUPOTHOM 30He 50—60° c.u1. obnactu
BBICOKOTO JIaBJICHUS, OOYCJIOBICHHOH a30pCKUM aHTHUIMKIOHOM U €ro pereHepa-
[Heil B pe3ysibTaTe HUKJIOTeHe3a Ha apKTHYECKOM (poHTe;

— pa3MbIBaHUEM (prHTaJ'H:HI)IX CHCTEM, CBA3aHHBIX C CeBepHOﬁ BCTBBIO IOJIAP-
HOro (hpoHTa BCIIeCTBUE aHTUIMKIIOTCHE3a Y 3eMIIH;

— BJIMAHUEM TCIJIBIX CEKTOPOB HHUKJIOHOB, NMEPEMEIIABIINXCA U3 I/ICHaHI[I/II/I, a
TaKXKe CEBEPHOI U CeBepO-3amafHoi mepudepuii a30pcKOro MakCUMyMa.

40 50 60

20

Puc. 3. [Ipu3emuas xapta noroast 27 ceHtsiops 2003 T.
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AHOMaNbHO TEIUIbIE YCIOBHUS IOTOABI COXPAHWINCh JO CEPEOUHBI OKTSOPS
(rabnunua). Hanpumep, 1 oktsa0pst MakcuManbHast Temneparypa B [lepmu (20,0°C)
npeBbIcriIa abCoMOTHBIN MakcuMyM 1yt 3toro nHA (19,3°C). [Ipeobmamana moro-
Ja 0e3 ocaJkoB, JIMIIbL B OTJENbHBIE JHH, B OCHOBHOM, Ha CpexHem Ypaie,
HaOmromancs cnaberii goxns. Hanmpumep, B Ilepmu B mepByro Oekamy OKTAOPS
0CaJKOB HE HaOJIF0AJIOCh, @ BO BTOPYIO JIeKaay BBIIAIO Bcero 16 wm.

TakuMm yCIOBHAM MOTOABI CIIOCOOCTBOBANA YCTOWYHMBOCTH MEPHIMOHAIBHBIX
(opM aTMochepHON NUPKYIANUHA. AKTHUBHOE Pa3BUTHE IWKIOHOB HalX ATIAaHTH-
KOI MpHUBENI0 B KOHIE CEHTAOPS K YIITyOJICHHIO BHICOTHOM JIOKOWHEL, €€ CMellle-
HHIO K BOCTOKY M Pa3BUTHIO IMKJIOHOB BROJB MoOepexbst EBporsl. Hapsany ¢ stum
NPU HAJIMYUHU BBICOTHOM JIOXKOMHBI Ha CEBEPHON BETBM IIOJIIPHOTO (POHTA IPHU
TOPU30HTANBHBIX OapHyecKux rpagueHTtax 10 5 0am/100 kv nag cnanmueit Bo3-
HHK TJIyOOKMI IUKIIOH ¢ aaBieHueM B nieHtpe 980 e/la. Cmeniasch Ha BOCTOK CO
CKOpOCTBIO 60 xm/u, MKIOH gocTur CKaHIWMHABHM U OOBEIUHUIICSA C LUKIOHOM,
BO3HHKIIUM Ha 0)KHOHW BETBH MOJIIPHOTO (poHTa. OOpa3oBagack oOmIHpHAs 00-
JacTh HU3KOTO JaBlieHHWA HaJ 3amagHoil EBporoif ¢ BRICOTHON J0XKOWHON BIOJb
HyJeBoro mepunuana. [lonoxenne BD3 u Tepmuueckue ycinoBHs Ha Hell ObLTH
OIM3KY K CPEAHIM MHOTOJIETHIM 3HaYCHUSIM, IPUBEJCHHBIM B [3].

YraybneHnue BICOTHOH JI0XKOMHBI MPUBENIO K MHTEHCUBHOM aJBEKINHU XOJIOZAA
u3 paiioHoB ['pennannuu B 3anagHoi EBporne v BBIHOCY TEIUIBIX BO3AYIIHBIX Macc
B TEpeIHel YacTH BBICOTHOW JOKOWHBI Ha Tepputopmio EBpormeiickoir Poccum.
[Tpousomnuia mepunuoHanbHas nepectpoiika Bd3. ChopmupoBanucs cMemaHHas U
BocTOYHas hOpMBI LUPKYJIsIMK 110 Kiaccudukammu A.Jl. Kana.

B COOTBETCTBHH C TEPMHUYECKUM IOJIEM OCh BBICOTHOW XOJIOJHOW JIOKOUHBI
ObuTa OpHeHTHpOBaHa OT I'peHnanauu Ha YepHOMOpBE, a OCh TEIJIOrO TPedHsI —
ot CpenmzemHomopbsi Ha HoByro 3emmio. Tepmobapudeckoe mone Obuio Oiaro-
IPUATHO AJI LUKIIOreHe3a Ha 3anaje Esponelickoil Poccun n g antunukiore-
He3a B CHOMPH M CMEIIECHHUIO BBEICOTHOM JOKOWHBI K BOCTOKY (puc.4). [lomsapHbrit
(poHT obocTpsIcs B pe3yibTaTe ABYXCTOPOHHEH aJBeKIMU. BenmunHa anBexuyun
reonoteHmana Haa 3anaaHoit EBporoit cocrasmsia 15—20 dam/24 u, a wan Es-
pomneiickoit Poccueit — 8 dam/24 y. [lpu 3TOM KOHTPACTBI TEMIIEPATYPHI B CIIOE OT
MOBEPXHOCTH 3eMJIK 110 5 kv Bo3pociu g0 10—15°C/1000 ku. B obmact pe3koro
YMEHBIIECHUS] IMKJIOHUYECKOH KPUBU3HBI M30THIIC M MX PACXOJMMOCTH BEIMIHHA
JUHAMHYECKOTO YMEHBIICHUS I'€ONOTEHINAIBHBIX BBICOT B JTHH BO3HUKHOBCHHS
muKiaoHa npesbimana 20 dam/24 y Ha usobapuyeckux moepxHocTsax 700 u 500
ella. B pe3ynpTaTe yKa3aHHBIX IPUYIHH HA HOJSIPHBIX (CEBEPHOM H FOX)KHOM) (pOH-
Tax (OPMHUPOBATUCH LIUKIOHBI, CMEIIABIINECS B COOTBETCTBHH C BEAYIIUM IIOTO-
KOM B CEBEpHOM U CEBEPO—BOCTOYHOM HampaBieHUAX. OQUH U3 HUX, C TaBICHHEM
B nieHTpe 1000 2/la, BO3HUMK Ha BEPITUHE BOJHBI CEBEPHOTO TOJSIPHOTO (PpOHTA
NpY BXOKICHHUHU €€ B IHUKJIOH Hax ABcrpueir. Cmemiasch co ckopocThio 25—40
KMly ¥ MHTEHCHBHO YIrIyOJssch, UMKIOH 9 okTsi0ps noctur Kombckoro m-oma.
Jasnenue B nentpe cocraBmiio 979 efla. Ilepmckas u CBeputoBckas 00J1acTH OKa-
3aJIMCh B TEIUIOM CEKTOPE ATOTO LUKJIOHA. Pa3BuTHE 10)KHOTO IIUKJIOHA 10 BBICOTE,
yCHIIeHHE JIBYXCTOPOHHEH aJBEKIMH TPHUBEIH K JIbHEHIIEMY yriIyOICHHIO BbI-
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COTHOU JIO)KOWHBI U BBIXOJy CJICIYIOLIEro IIMKIOHA. B mocienyronme THU B CBA3H
C YMEHBIICHHEM a/IBEKIIUU U 0apUYeCKUX TPATIUCHTOB HHTCHCHUBHOTO YTITyOICHUS
IIUKJIOHOB He HaOmoaanock. Cleayomui UKIOH, CMEIasch 0 0oyiee BOCTOYHOMH
Tpaekropun, 20 oxTss0ps noctur IlomsipHOro Ypama nmpu AaBIeHUH B IeHTpe 995
ella. Jrto npuseno k cmeHe Ha CpemHeM Ypasne aHTHIUKIOHAIBHOW IOTOABI Ha
MUKIOHAYECKYI0 ¢ JOXKIAMH U moxonomanueM. Yepes Ilepmckyro m CepiioB-
CKyI0 00JacTH MPOIUTH [[BA XOJIOMHBIX (DPOHTA, CBSI3AHHBIC C I0)KHOW M CEBEPHOM
BETBSIMH MOJISAPHOTO (HPOHTA.

20|

%
% 100|

20 40 60 80

Puc. 4. Tone ATsy 7 okTs16ps 2003 r.

TlyHKTHP — H30THIICHI Onggo. BykBamu I1 u P 0003Ha4eHb! 04ary najeHus U pocTa JaBJieHUs B [0JIe

ATs00, a T X — ouaru Teria 1 Xoi0/a B IoJe Onggo. OcranbHble 0003HaYECHUS KaK Ha puC. 2.

CoxpaHEHHUIO BEICOKOH TeMIepaTypsl B IEPBOH MOJIOBUHE OKTIOPS, KpoMe yKa-
3aHHBIX BBIIIE YCIOBHH, CIIOCOOCTBOBAJIO BIMSHUE TPEOHST a30pPCKOT0 aHTUIMKIIO-
Ha. Benmuuna agBeknuu Temia mo 3amagHod nepudepun rpedHS B Cloe OT MHOo-
BEPXHOCTH 3eMJIH 110 3 kv ¢ 6 10 9 oKTs0ps yBemmumnach ¢ 5 o 10—12°C. Bumsi-
HHeE Teroro rpedHs Ha norony Cpensero u FOxkHoro Ypana coxpassnochk ¢ Hada-
na Mecsa 10 14 oxTs0ps. OTo0 0OBACHAIOCH pereHepanreil a30pCKoro aHTUIIHK-
JIOHA 3a CUET apKTHYECKOTO aHTHIMKIIOHA, BO3HUKIIETo B paiione Kapckoro mops
npu gasieHun 1020 ella. JlanpHellieMy YCWICHHIO aHTULHUKIOHA U CMEIICHUIO
€ro K I0ro-BOCTOKY CII0OcOOCTBOBaJIO Hannuue Haa Bocrounoit Cubupbio BOCTOY-
HOH mepudepun BEICOTHOTO TPEOHSI C TOPU3OHTAIBHBIMH OapUYECKUMHU I'paeH-
tamu Ha noBepxHocTH 500 efla 3 0am/100 kv 1 BETMYMHOM JUHAMHYECKOTO POCTa

nasieHust 10 0am/24 u. Konrpactsl Temmeparypsl Ha kapte OT, 15880 JOCTUTaIH

10—12°/1000 xm, a BenuuuHa aiBEKUHH reonoTeHuuana — 15 dam/24 u. Tlog
JICUCTBHEM YyKa3aHHbBIX IMPUYMH JaBJICHHE B IEHTPE AHTUIMKIOHA BBIPOCIO 10
1041 2lla, v mpousoNIIo caMsHUE ero Ha mmpote 50° c.am. ¢ TpedHeM a30pCKOro
AHTHUIIMKIIOHA.

OnucanHoOe pa3BUTHE TpolieccoB ¢ 1 Mo 14 okTA0ps 00yCIOBHUIIO KaAPKYIO TO-

roxy 0e3 ocaakoB ¢ qHEeBHO# Temmeparypoi 15—20°C u vouno# qo 10°C. B mo-
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CJIEAYIOLIEM HAavajaoCh NOCTENEHHOE MOHMKEHNE TEMIIEPATyphl B HOUHBIE Yachl 10
3°C, B aueBHble 10 5°C. C 17 okTs0pss HayamKch J0KAH, Iepemeanme ¢ 23 ox-
TAOpS B MOKpBIH CHET, CHEr. YCTaHOBWICS BPEMEHHBIN CHEXHBIM TOKPOB NpHU
HO4HOU Temmeparype 1o —10°C, coxpanuBumiics 1o 29 okta6ps. B mocnennue
TPU OHS Mecslia TeMIepaTypa BHOBb NMOJHSJIACH IO TOJIOKHUTEIBHBIX 3HAYCHHUM.
Crer pacrasui. B menom B oxTsibpe Ha Cpemnem m HOxHOM Ypane oTMedanuch
Ooiee aHOMaJBHO TEIUIbIE MOTOJHEBIC YCIOBHUS, 9eM B ceHTI0pe (Tabmmma), ueMy
CIOCOOCTBOBAJIO YTIyOJICHHE M CMEIIECHHe BRICOTHOW XOJIOTHOHN JT0KOWHBEI Ha EB-
poIy, a BEICOTHOTO T'peOHsI — Ha €BpOIEHCcKyIo TeppuToputo Poccun u 3amanHyio
Cubups.

Takum oOpazom, aHOMaJIBHO Terbli OKTsI0pb 2003 1. Ha Cpeanem n HOxHOM
VYpaine ObL1 00YCIIOBIICH CIIEIYIOUMH HUPKYIISIUOHHBIMH YCIOBHSIMU:

— pa3BUTHEM TTyOOKOH BBICOTHO# JIOKOMHBI HaJ| 3amaaHo# EBporoii u BEICOT-
HbIM rpeOHeM Haj EBpomneiickoit Poccueli u 3ananHoit Cubupbio;

— MHTEHCUBHBIM IMKJIOT€HE30M HaJl BOCTOYHBIMHU paiioHamu 3amanHoit EBpo-
B ¥ aHTHIHKIIOTeHe30M Haf 3amagHoit CHOUpEIo;

— aHOMAJIbHO CEBEPHBIM IIOJIOKCHHEM BCEX (PPOHTAIBHBIX CHCTEM, OCOOCHHO
FOXKHOTO TIOJIIPHOTO (DPOHTA;

— CEBEPHBIM IIOJIOKEHHEM T'PEOHS a30pPCKOTO AaHTHIMKIOHA HA EBPOINEHCKOM
tepputopuu Poccun (Ha muporax 50—55° c.ur);

— pereHepanyeil a30pcKoro aHTHIMKIOHA B PE3yIbTaTe BTOPKEHHH XOJIOIHBIX
apKTUYECKHUX BO3IYUIHBIX Macc B Cubupm.
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2.9. Penxoe siBienne 3amep3aroniero 10:x1s B [lepmckom kpae*
1. Beenenue

3amep3alomue 0caaKu, BEI3BIBAIONINE 00JIEICHEHHE TOPOT, JINHUN 3JIEKTpOIIe-
penad, JETAaTENbHBIX alllapaToB M, TEM CaMbIM, BIIISIONINE Ha yCIOBHs Oe30mac-
HOCTH BO3JIyLIHBIX CYOB M (JYyHKIMOHHPOBAHHE a3pPONOPTOB, MPEACTABISIIOT CO-
0ot omacHoe Mereopoiormyeckoe siBieHHe [9]. OcoOeHHO oOmacHB KPYyHMHOKa-
HEIbHBIE NEPEOXTAXKICHHBIE OCAIKH (3aMEp3aloIUi 0XKIb), C KOTOPBIMHU CBS3a-
HBl aBHAllMOHHBIE KAaTacTpO(dbl, aHAIN3 KOTOPBHIX NMPHUBEJI K HEOOXOJMMOCTH IO-
BBILICHHUS YPOBHS 3all[MIICHHOCTH BO3AYIIHBIX CyIOB OT oOneneHeHus [12]. B
1990-¢ roap! mox srumoit BMO Obliin HauaThl pabOTHI [0 MCCIIEIOBAHHIO YCIOBUIA
MOTO/Ibl M KIIMMAaTHYECKUX XapaKTEPUCTUK 3aMeP3aloIIUX OCa/IKOB, aKTyaJbHbIE U
it Poccun [7—9, 11]. [TompoOHOE M CHCTEMAaTHYECKOE HCCIICIOBAHUE YCIOBUI
BBINIAJICHUS 3aMEP3aloIInuX OCaaKoB B ajdpomnopTax Poccuu u CHI' mpoBeneHO B
padorax [10—13], roe mpoaHamu3upoBaH OOJBIIOH MacCHB JaHHBIX MO ISITH
a’poropraM MOCKOBCKOTO a3poysJia U 1o asponopram MunepansHbx Boa, Onec-
csl 1 Hmxrero Hosropoaa. IToka3aHo, 94TO pernoHaIbHBIE PA3IHUHS TOBTOPSIEMO-
CTH 3aMep3al0INX OCAIKOB, CTPATH(HUKANNHN aTMOC(HEPBl U CHHOITUYECKHX CHUTY-
alui, IPH KOTOPBIX HAOJIIOAATIOCH 3TO SBJIEHHE, JOBOJBHO 3HAYUTENbHEI. B moio-
BHHE CiIydaeB OOpa3oBaHHME 3aMEp3aloIIMX JOXKJIEH COOTBETCTBYET WHTEPBAIY
npuzemHoii Temneparypst ot —0,1 no —2°C. [Ipu Temneparype Hike —10°C 3amep-
3al0lIMe OCAJKH MPAaKTHYECKH He HaOJI0Januch, IOTOMY YTO CHHONTHYECKAs CH-
Tyalus, CBSI3aHHas C BHIHOCOM TEIUIOrO BO3JyXa B/OJIb (PPOHTAIBHON MOBEPXHO-
CTH Ha BBICOTE OKOJIO | KM, B COUYETAHUM C OOJIBIIUM CKAYKOM TEMIIEPaTyphbl IpU
HaJIMYMK PU3EMHON MHBEPCHH Ha0II0aaeTes kpaiine peako [3—5, 10—13].

B Hacrosimell crathbe HpENCTaBICHBI PE3YJbTAThl MOJEIUPOBAHMS Ipolecca
OXJIAKAEHUS MaIAI0INX Karelb Ha (JOHE CHHONITHYECKOH CUTYalluH, CIOKUBIIEH-
cs B [Tepmckom kpae 14 nexadps 2010 T.

2. Yca0Bus NOToIbl P BHINAICHAHN 3aMeP3aI0IINX 0CATKOB
Ha Tepputopuu [lepmckoro kpas

Beuepom 14 nexabps 2010 r. B F0KHBIX M HEHTPAIBHBIX paifoHax Ilepmckoro
Kpas Ha4aJHCh IOk, U MOYTH MOBCEMECTHO 0Opa3oBaiics rojosea. Jloxas, co-
NPHUKAcasiCh C XOJOIHOW IOJACTUNAIOIIEH MOBEPXHOCTHIO M IPEIMETaMH, Cpasy
3amMep3ai, 00pa3ysl HACT Ha CHETY, TOHKYIO JIEASHYIO IUICHKY Ha NpeJMeTax, Bbl-
3BaJI TPAHCIIOPTHBIE MPOOJIEMBI: CTEKJIa MTHOBEHHO IOKPHIBAIUCH JIBIOM, C KOTO-

* Cm. Mereopomnorus u ruaposnorust. 2012, Ne 8 (coBmectro ¢ b.JI. CMopoauHbEM).
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pHIM HE CIPaBISUIUCH «IBOpHUKWY». Ha oTmenbHBIX cTaHmusx [lepmckoro kpas
roJoyes coxpassuicst 1o 17 mexabpsi, a Ha cTaHnuu ['ybaxa rojojemHble OTIOXe-
HUS pa3pyIIWIACH TONBKO 1HeM 21 nexabps (Tabm. 1).

Tab6immna 1
YcaoBus NOroabI NPU BHINAAEHUH 3aMeP3a0IIHUX 0CATKOB
Ha TeppuTopuu Ilepmckoro kpas 14 nexadps 2010 r.
Cymma 0cafikoB | Hayano
Temmep aT}o/p a 3a 12 y (Bpems _ Oxoranue
Bo31yXa, °C ronone rononena, |[Iuamer
Meteo- MECTHOE), MM na > p
20 ¢ o y.mun BCB, |oTnoxe-
CTaHIHS YIMUH
MHUHH- | Makcu- | 8—20y | 14 XIl— Jara HUA, MM
BCB
ManbHas | MmanbHas | 14 XII 8415
X1 14 Xl
Taitab -8 -7 — 7 — — —
Hripob -15 -13 — 4 — — —
YepapiHb -12 -10 — 6 — — —
Koca -8 -8 — 11 — — ——
Koueso -9 -9 — 8 — — —
Kynsmvxap -14 -12 — 6 19:30  18:00 16 XII 4
I'ybaxa -13 -8 — 2 17:30 6:00 21 XIlI 3
Bucep -17 -12 — 0,2 — — —
Hobpsitka -14 -9 — 3 15:45 8:45 17 XIlI 3
Bepemaruao 12 -12 — 2 17:00 6:30 16 XII —
Iepmb -14 -9 0,0 2 12:05  10:00 16 XII 1
JIbiceBa -15 -7 — 0,3 15:25  23:2514 Xl 2
Kein -24 -13 0,6 — — — —
Bonbmast =20 -11 0,0 1 14:40  12:0517 Xl 1
CocHoBa
HoxoBka =17 -7 0,0 1 14:50  19:3017 Xl 4
Kynryp -19 -7 0,4 0,0 13:55 7:15 15 XIlI 2
YaliKoBCKHiA -16 -7 — 2 17:48  16:30 16 XII 1
YepHyika =17 -6 0,1 — 11:00 18:15 14 Xl 2
OxTs0peckuit ~ —15 —2 2 — 9:25 0:15 17 XII 3

HeoObIuHOCTE sIBIICHMS 3aK/IIOYaTIach B HU3KOW TeMIepaType BO3JyXa y IO-
BepxHoctH 3emin. B Tlepmu B 12 v BCB 14 aexabpsi (17 v MecTHOro BpeMeHH)
66110 —10,9°C. Ilo TeppuTOpHH Kpas TeMIIepaTypa Bo3/lyXa cocTaBisuia OT —3 10 —
16°C. HeoOX0auMMO OTMETUTH, YTO SIBICHUE 3aMEP3arOIIEro JOXIS IPU TaKOU
HHU3KOH Temmeparype HaOJogaeTcsi J0BOJIBHO penko. Hampumep, Tonbko B ABYX
u3 268 ciaydaeB 3aMep3aloIIero 10X/, 3a(UKCUPOBAHHBIX B aporopTax MocKoB-
CKOTO0 a’poy3Jia M MPOaHATN3NPOBAHHEIX B padore [11], TeMmepaTypa y mMOBEpXHO-
ctu 3emim Obuta HIke —10°C. B aspomoprax Munepansubsix Box, Omeccsl u
Hwxuero Hosropona, cornacHo maansaeiM [10, 12, 13], sBierus 3amep3aromniero
JOX/IA TIPU TaKOi HU3KOH Temmeparype Boobie He HaOmoganmuck. Housto 15 nme-
Kabps Ha ceBepe IlepMckoro kpast JOXKIN MEPEIUIH B CHET, JOCTUTHYB KPUTEPHUS
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HeOnaronpusitHoro siBneHus [7]. Ha mereocranumsix Kynpimkap, Iaiinsl, Kouego,
Koca cymMMBI 0caikoB cOCTaBHIM COOTBETCTBEHHO 6, 7, 8 m 11 mm (Tabm. 1).

3. CuHONITHYECKHE YCTOBHSA

Juem 14 nexalOps B cpenHel U HIDKHEH Tpomochepe TUPKYIIHI0 00yCIaBiIu-
BaJIM JIBA BBICOTHBIX IMKJIOHA C IICHTpaMU Haja 3amafgHoil YKpanHOH M II-OBOM
Taiimblp. Mexly IMKIOHaMH pacrioJiaraiicsi cjiabo BhIpaKEHHBIH rpedeHb, OpueH-
TtupoBaHHbIi ¢ CeBepHoro Kasaxcrana Ha Cpennuit Ypan. Begymuii noTok umen
10)KHOe HampaBiieHne. CKOpPOCTh BETpa Ha BhICOTE 5 kum coctapisia 19 wm/c. Bei-
coTHasi GpoHTanbHas 30Ha Habmronanack Haa [ 'pennanaueid 1 CKaHIMHABCKUM TI-
OBOM, a JlaJiee K BOCTOKY JeJIUIAach Ha JBE BETBHU, OJHA M3 KOTOPBIX pacroiaraiach
BIOJIb CEBEPHBIX MOpPEH, Apyras — IOBOpadMBaja BIOJb 3aIaJHOTO IMOOEpExbs
EBponer Ha CpeanzeMHOE MOPE U BEIXOAMIA K Y PATbCKUM IOpaM.

Y nosepxHOCTH 3eMin noroxy [lepMcKoro kpast onpeaensi KaCIHHCKUA IUK-
JI0H ¢ LeHTpoM BocTouHee Camapsl. LIMKIIOH ABHUTasnCs COrNIacCHO BBICOTHOH (pOH-
TaNBHOW 30HE, OPHUEHTHPOBAHHOM C fora Ha ceBep. JJHem 14 mexalOpsi, HaXOIiICh B
CTaIMU 3aMOJHEHHS U OyIy4M BBHICOKMM OapHuecKHM oOpa3oBaHMEM, OH CMeEIa-
cst co CKOpocThio 15 xmfu. T1o CpaBHEHHIO ¢ MPEAIICCTBYIONIMMH TOJNYCYTKaAMH
CKOpOCTH ITMKJIOHAa YMEHBIIMIIACh B /IBa pa3a. [laBieHue B LIEHTpe IUKIOHA YBEIH-
YUBAJIOCH cieayromuM odpazom: B 12 v BCB 13 nekabpst ono cocrasmsuio 1001
ella, 14 nexabps B 0 v — 1005 2lla, B 12 w BCB — 1010 ella. Temnblit y4acTok
apKTHYeCcKOro ()poHTa pacroyarajics 3Ha4uTEeIbHO ceBepHee Tepputopuu I[lepm-
CKOTro Kpas u npoxoauia uepe3 ChIKTBIBKap U Bojoray, Temias BETBb MOJIIPHOTO
¢ponra npoxoanna yepe3 Yenssounck n Kazanb. @poHT cMemacst co cCKOpOoCThIO
15 wkmlu. KoHTpacT TemmepaTypsl BO3AyXa y IOBEPXHOCTH 3€MJIM COCTAaBHII
4,5°C/100 xm, Ha BoicoTe 1,5 kmu — 5°C/100 km. OPOHT B MOJIE 0CAKOB BBIPAKEH
He 0bu1. Ocazky OTMevanuch JHIIb BOJIM3H LEHTpa IUKIoHa. bapudeckue TeHaeH-
1 nepest ppoHTOM OBIIM €1a00 OTpHULIATENbHBIE C MAKCHMAIbHBIM 3HAYCHUEM —
1,3 2llal3u nan 3amaaneiMu paiionamu Ilepmckoro kpas. Houbio 14 nexabpsi B
HIDKHUX CIIOSIX aTMoc(epbl Haja TeppUTOpHEH Kpas pacmojarajach Terias, HO
OueHb Cyxasl BO3AyIIHas Macca. TeMmepaTypa Bo3ayxa Ha BeicoTe 1,5 km cocTaB-
msma 1°C. CriaOble ceBepHbIE MOTOKH M OTCYTCTBHE O0JIAYHOCTH B HOYHBIE Yachl
IpY HAJUYAU CHEXHOTO TOKPOBa CIIOCOOCTBOBAIM CHJIBHOMY paJHallMOHHOMY
BBIXOJIAKUBAHHIO TTOJICTUIAIONIEH OBEPXHOCTH M (POPMUPOBAHHUIO MOIIHOW HPH-
3€MHOM MHBEPCHH OT IMOBEPXHOCTHU 3€MJIM JI0 BBICOTHI 970 M ¢ BEpTUKAIbHBIM I'pa-
nueHToM Temnepartypsl 1,3°C/100 u, kotopas coxpaHsiack U qHeM. CMeHa 1oTo-
KOB Ha I0)KHBIE M IOT0-3amafHble THeM 14 nexalOps crocoOcTBOBaNa MOCTYILICHUIO
Bitaru B cioe 850—500 efla. [Jedunut Touku pockl ymensmics 1o 0—1,4°C. Io
JAHHBIM paauo30HIupoBanus 3a 12 v BCB 14 nexaOpsi, BeICOTa HYJIEBOH H30TEP-
MbI cocTaBuiia 390 v, TOIIKHA C0s C MOJIOKUTENBHON TeMIIEpaTypoi Bo31yXa —
oxoio 1,3 xm (tabm. 2). Ocanku, chOpMUPOBABIINECS B TEIJIONH BO3AYIITHON Macce,
HE YCIIEBAJH NMEPEUTH B TBEPAYIO a3y U JOCTHUTAIH IMOBEPXHOCTH 3€MJIM B BUIE
€J1a00T0 TOKAS.
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Tabnuna 2

Jannblie pagnozonanpoBanus B r. [lepmb 13 u 14 nexadpst 2010 r.

YposeHs,
n3obapudeckas | Temmeparypa Jedumumt Hanpasnenue Ckopoctb
MOBEPXHOCTB, Bo3ayxa, °C | Touku pocsl, °C BETpa, 2pao Betpa, mlc
ella
0 u 13 mexabps
3eMis -6,5 1,4 90 1
950 54 12 169 7
925 4,4 17 180 9
850 0,0 9 180 9
700 -6,1 16 195 11
500 -23,9 11 205 8
12 4 13 mexabpst
3emisd -5,5 4.6 45 1
936 33 25 143 12
925 3,2 25 145 13
850 1,4 8 115 11
700 -6,9 7 140 9
500 -25,3 6 105 8
0 u 14 nexabps
3emis -11,3 3,6 90 3
925 -17 13 115 3
871 15 26 74 2
850 0,6 23 60 2
700 -7,5 13 315 4
500 —26,7 12 350 8
12 4 14 nexabps
3emis -10,9 3,8 45 2
925 3,0 45 150 10
895 54 3,1 196 14
850 2,0 14 190 14
700 —6,5 0,0 160 11
500 —22,9 0,5 220 19

4. Pe3yabTaThl YHCIEHHOT0 MOIEJTUPOBAHHUS MpoLIecca
OXJIQKIEHHUS MAJAIOIINX Kaledb

PaccMoTpuMm yciioBHs, CIIOCOOCTBYIOIIME HM3MEHEHHIO TEMIIEPATyphl Karlid,
najarouieid u3 odslaka, B Cirydae, KOrja B MOTPAaHUYHOM CJI0€ atMocgepsl HabJIro-
Jlajach NMpU3eMHasi MHBEPCHs, BBISABICHHAS 110 JAaHHBIM PaJMO30HAMPOBAHUS B T.
Iepmb 14 mexabps 2010 1. (Tabn. 2, puc. 1). B pe3ynbTaTe HHTEHCHBHOTO T'OpPH-
30HTAJIBHOIO MEPEHOCca TEILIOr0 BO3AyXa ¢ fora (HampasiaeHue Betpa 190—150°,
ckopoctb 10—14 u/c (tabn. 2)) B 12 v BCB B unrepsaine Boicotr 390—1700 m ot1-
MedJanach TOJIOKHTEIbHAs Temmeparypa. [lomoskeHne HIKHEH TpaHUIbl oOjaka
MOJKHO OIICHHUTH C TIOMOIIBIO TPaMKOB 3aBHCUMOCTH TEMIIEPATypHl U JehHUInTa
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TOYKHK POCHI OT BEICOTHI (puc. 1) [1, 2]. HmwkHsis rpaHuiia obiaka HaXOJUTCs BOIH-
3H YPOBHS, HA KOTOPOM JAE(UIUT TOYKH pOCkl yMeHbmaercs A0 2°C, 94To B JTaHHOM
cimydae cooTBeTcTByeT BeicoTe 1200 m. JIpyroii cmocod OIEeHKH 3TOH TpaHUIIEI,
UCTIONB3yeMbIil B pabdorax [10—13] u 3akimodaroniuiicss B ONpeNeIeHUN YPOBHS,
Ha KOTOPOM OTHOCHTENBHAs BIAXHOCTh JocTHraeT 90—95% , maet Takoii ke pe-
3yJIbTAT.

H, mr 2\
3\

2000

1000:

-12 —6 0 6 12 18 24 T,°C

Puc. 1. BeprukansHoe pacnpeneneHue TeMIepaTypbl Bo3ayxa (IITPUXOBBIE JTHHUH)
1 1epunuTa TOYKH POCH (crutontHele uHun). [lepmb, 14 nexabps 2010 r.

1) 04 BCB; 2) 12 w BCB.

Pacnpenenenue temneparypbl Bo3ayxa ¢ BHICOTOH, cioxuBiieecs kK 12 v BCB
14 nmexabps 2010 r., Ha3pIBaeTCs cTpaTUPUKAIMEH THTa «Terwiblii Hoc» [10]. OHo
COOTBETCTBYET KJIACCHYECKOMY MEXaHHW3My OOpa30BaHMS 3aMEp3aiOLIero JIOXKIs:
CHEXHMHKH M3 BEepXHEH 4acTH obJiaka IONaaaoT B 00JIaCTh C MOJIOKHUTEIBHOM TeM-
nepaTypoil u TaioT, 00pa3ys kammm. Karmmm, mpoxoss ciol ¢ TeMIepaTypoi BO3y-
xa Hmxe 0°C, mepeoxIaxaaoTcs U 3aMep3atoT OT COMPUKOCHOBEHMSI C TOCTUIIA-
OILIeH MOBEPXHOCTHIO, TAKIKE UMEIOIIEH OTPULIATEIbHYIO TEMIIEPATYPY.

PaccmoTpuM m3MEHEHHs TeMIepaTypsl BHYTPH Kaleilb paanyca a Ha UX I0-
BEPXHOCTH. 3alHWIIeM ypaBHEHHE TETUIONMPOBOAHOCTH B C(hEpHUIECKOH cHucTeMe
KOOPJAWHAT, CUUTAsl, YTO TEMIIEpaTypa BOABI B Kamie | 3aBUCHUT TOJBKO OT pajiv-
aJIbHOW NEPEMEHHOI I':

Gl T 20T

+——, 1
ot A or? ror @)

204



rae y,= 1,3 1078 ale — K03()(pULIMEHT TeMIEepaTypONPOBOJHOCTH BOJIBL.

Inst ypasHenus (1) MOCTaBMM TpaHAYHbBIE YCIOBHS B IICHTPE KATLIH:
oT
— =0 mpu r=0. 2
or
Ha moBepxHocTH Karumm (I =a) CUMTAETCs BBIMOJHEHHBIM JIMHEHHBIA 3aKOH
TEII00TIa4H
oT
ls . _a(T _Tsom (H (t))) 4 (3)
or
rae & — K03 QUIMEHT TEIIOOTaYH Ha TPaHHUIIE BOJa — BO3AYX, Bm/(/vz2 - K).
TemrepaTypa OKpYKaromero Bo3ayxa T ompenensieMas o JaHHBIM Pajino-

BO3JL
30HAUpOBaHus (Tabia. 2, puc. 1), 3aBUCHT OT MOJIOKCHHS MAJAIOICH Kalik B aT-
Mocdepe, a ClieI0oBaTeNIbHO, U OT BpeMeHH. [10CKOIbKY BpeMs majeHus Karulk 10
COyZapeHus ¢ 3eMJel He MPEBHINACT HECKOJIBKUX MHHYT, TO IPOCTPAHCTBEHHOE
pacmpezieneHle TeMIepaTypbl B aTMOc(epe MOXXKHO CUHUTATh HE 3aBHCAIIUM OT
BpeMeHu. Kamnmyu magaroT Ha 3eMJI0 C TIOCTOSHHON CKOPOCTBIO, BETMUMHA KOTOPOH
3aBUCHT OT UX pa3mepa [6].

YrtoOb!I paccuuTaTh TEMIEPATYPY KAIUH, pellalii CISAYIONIyIo 3amady. B kax-
JbIii MOMEHT BPEMEHH PacCUMTHIBAINCH KOOPAMHATH KAl pajnyca a Haj II0-
BEPXHOCTHIO 36MJIM, B COOTBETCTBHH C KOTOPBIMH 33/1aBajlach TeMIlepaTypa Ha ee
MOBEPXHOCTH, M PEIIATOCh YPaBHEHHE TEIUIONMPOBOAHOCTH. MOJKHO IPEIoIIo-
JKUTB, 9TO HadallbHas TeMiepaTtypa Karmi 5,4°C (Ttabi. 2), mpu KOTOPOH IPOUCX0-
JIUT UHTEHCHBHOE (OpPMHUpOBaHHE Kallellb JIOXKJsS B HIDKHEW dacTu olbJiaka 0
JIeficTBHEM TIpoliecca KOaryJsiuy B 00acTu «reroro Hocay [10].

Hcrons3yeM B KauecTBe MacmTaboB AmiHbl [I] = a, Bpemenn [t] = @’/ y, , cko-

poctu [V] = y, /a u 3anuiieM ypaBHEHHE TEIUIONPOBOJHOCTH ¥ COOTBETCTBYIOIIUE
TpaHUYHBIC YCJIOBHS B O€3pa3MepHOM BH/IE!
or (0T 24T

— = —t+—, 4
ot |or® raor ®
oT .
Ez_B|(T—TBm(H(t))) npu =1, ()
ﬂ:0 mpu r=0. (6)
or

B ypaBrenue (5) Bxomut Ge3pa3mepHbIi mapamerp — uncio Bi=aal y,, xoro-
PBIi XapaKkTepU3yeT TEII000MEH Ha MOBEPXHOCTH KaIUTH: YeM Ooubire uwco Bi,
TEM CHJIbHEE OXJIaXICHUE KAIUTH MPH €€ MaJeHUH B OKPYKAIOIIEM XOJIOIHOM BO3-
nyxe. ITOCKOIBKY HEBO3MOKHO YKa3aTh TOYHOE 3HAaUYeHHE KO3()(PHUIUEHTA TEILIO0-
oTAa4Yu «, KOTOpBIﬁ CyHleCTBeHHO 3aBUCHUT OT Opr)Ka}OHH/IX yCHOBI/Iﬁ 1 HAXOOUT-
cst B marepsane 20—50 Bm/(v® - K), To B manbHeifmeM GyneM paccMaTpHUBATh
TEMIEPATypy Kareb MPU pas3InyHbIX 3HAUeHUsX Bi.
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BeprukanpHOE pachpenelicHHe TeMIepaTypbl MOBEPXHOCTH KAIUIH IPECTaB-
JIeHO Ha puC. 2 ISt pa3HbIX HabopoB uncia Bi u pasmepa kamens. Temmeparypa

H,m

800

400

-12 -8 —4 0 4 T,°C

Puc. 2. BepTukansHoe pacipesielieHne TeMIIepaTyphl Bo3ayxa (IITPUXOBast JIMHHS)
U TEMIIEpaTypbl MOBEPXHOCTH Karlellb (CIUIOIIHBIC JIHHUH).
[epmp, 12 ¥y BCB 14 nexabps 2010 r.

1) a=1 mm, Bi=0,04; 2) a =1 mu, Bi =0,035; 3) a = 1,5 wm, Bi = 0,04 (a = 2 mum, Bi = 0,06);
4) a =2 um, Bi =0,05; 5) a=2mm, Bi =0,04.

MOBEPXHOCTH KaIUIM YMEHBIIACTCA 110 Mepe MPUOIMKEHHUS K TOBEPXHOCTH 3eMIIH,
OJTHAKO OHA BBIMIE, YeM TEeMIIepaTypa OKPYKAIOIIEero BO3ayXa. DTO CBSI3aHO C TEM,
YTO TEIUIO OTBOJAWTCS OT BHYTPEHHEH YacTH KaIlUTH ¢ KOHEYHOH CKOPOCTBIO MOJIE-
KYILIDHOTO TeIutonepeHoca. Temmeparypa kamems pagmycoM 1—1.5 wwm BOMH3N
noBepxHOCTH 3eMiu Hke 0°C, M KUIKOCTh HAXOAUTCS B MEPEOXIAXKICHHOM CO-
crossHun (uHUM 1—3 Ha puc. 2) maxke IpU OTHOCUTEIHHO HHU3KOW CTETICHU TeTl-
noobmeHa ¢ okpyxatoreii cpemoi (Bi = 0,035—0,04). Dto cBs3aHO ¢ TeM, YTO
CKOPOCTH MaJICHUS] MENKUX Kamlellb — MEHbIIE, a BpeMs JBIDKEHHS X B aTMoc(e-
pe — 0OoJple, MO3TOMY OHH CHJIbHEE OXJakAaroTcsa. KpymnHelie kammu (TUHUA 4 1
5 Ha puc. 2) IpH TeX e 3HAUEHMAX 4yucia Bi 10 camoil 3eMiM UMEIOT MOJIOKH-
TeNnbHYI0 Temreparypy. OmHako, mpu OONBIMKX 3HaYEHHsX Terurooomena (Bi =
0,06) naxxe KpymHbIC KK (& = 2 mm) YCICBAIOT OXJIAAUTHCSA IO OTPUIATEIBHOMN
Temneparypsl (quHAsA 3 Ha puc. 2). Ha puc. 2 BumHO, 9YTO YMEHbBIICHHE pa3Mepa
KAl ¥ YBEJIMUEHHE ee TeIUIOOOMEHa ¢ OKpy»Karouleld cpenoil BeayT K Oosee
OBICTPOMY MMOHIKCHHIO TEMITEPATYPHI IOBEPXHOCTH KAILIH.
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Ha puc. 3 npezncraBiieHo pacnpenesieHHe TeMIIEpaTyphl B Karjle B MOMEHT J10-
CTHDKSHUS €10 OJACTUIIAFONICH TOBEPXHOCTH IS JBYX Pa3MepoB Kallelb B Cliydae,
KOTZla UX MOBEPXHOCTh HAXOIMTCSA B MEPEOXJIaXICHHOM cocTosHHU. s Gomee
KPYMHBIX Karenb (muHuA 1, puc. 3) BHyTpeHHsA obnacts (mpumepro 70% mo pa-
IHYCY KaIlIi) UMEET HOJIOKUTENbHYIO TeMIIepaTypy, TOT/Ia KaK BHEIIH UX 4acTh
nepeoxyiaxaeHa. Menkue Karmi MOTHOCTRIO MepeoXIaKICHBI (IMHUS 2, puc. 3).

T,°CT
0
1
1}
2}
2
1 1 1 ]
0 0,25 0,50 0,75 r

Puc. 3. PacnipeseneHue Temmeparypsl BHYTPH Karenb 6e3 yuera (pa3oBoro rnepexoja.

1) a=1,5mm, Bi=0,04; 2) a=1.mm, Bi=0,04.

I/ICXO,I[H n3 YCJIOBUA TCIIJIOBOT'O 6ancha, OLICHHUM, KaKas 4acCThb Kalllld MOXKET
MpPEBPaTUTHCA B JICA IPHU KPUCTATIIIU3alIUN nepeoxnamz[eHHoﬁ BOJbI B KaIlJIC:
mcAT =AmL, @)

rae ¢ = 4200 /ol (ke - K) — ynenbHasi TEIUIOEMKOCTh BOJIBI; M — Macca Karuiy,
ke, L= 3,3-105 Jloclke — ynenbHast Teruota IulaBieHus Jibaa; AT — pasHOCTh

TEMIIEPATYPhI TUIABJICHUS JIbJIa U TEMIIEPATYPhI KaIUTH Y TIOBEPXHOCTH 3EMJIH.

Torga B MENKHX KaIlIsfX, OXJIAXAAOMUXCS 10 Temrneparypsl —2°C (puc. 2, nu-

Hus 1), MakcumanbHas J0JIs Kalll, IPEeBPaTUBIIANLCS TPU €€ MaJeHUuH B JIeld, CO-
CTaBJIsIET

A_mzﬂ.log%znglg%. (8)

m L 3,3-10
CuuTas, 4TO Karuisd MpoMep3aeT PaBHOMEPHO C MOBEPXHOCTH M YTO B TIEpe-
OXJIaXIEHHOH Karie Ipon3orien (a3oBBIi Mepexo, HallpuMep, U3-3a CTOIKHOBE-
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HHUS C IEHTPOM KPHCTAJUIM3ALWU, MOXKHO OLICHUTH TOJIIWHY JICASHOH KOPOYKH
CIIEIYIOIIIM 00pa3oM:

4 r -
/?a3=1———2,5-10 z ©)

A
?(a3—r3) a®

! _@-25-107%)"* ~0,992.
a

Taxum obOpazom, nons e HOH Kopouku He npesbimaetr 0,8% paanyca kKammm ga-
JKe TIpU Hanbosee OIaronpusTHBIX YCIOBHAX OXJIAXKACHHS.

H,m

800

400

2 4 T,°C

Puc. 4. VI3meHeHue ¢ BEICOTOH TeMITEpaTyphl TOBEPXHOCTHU Karleib.

1,3) a=1.mm, Bi =0,035; 2,4) a = 1 mum, Bi = 0,04. [LITpuxoBbIe TUHUU COOTBETCTBYIOT
TeMmepaType Bo3ayxa y nosepxuoctu semnu I = —10,9°C, cromnsie 7 = -5°C.

Kak yxe oTmeuanoch BbIIIE, BEPOSITHOCTh 00pa30BaHMS 3aMEP3aIOIIUX OCall-
KOB Iipu Temmepatype Hike —10°C mana, mo3TOMy sl CpaBHEHHS C PealbHBIM
(HabmogaemMbpIM) pacmpeeliecHueM TeMIlepaTyphl BO3ayxa ObLTa CMOJIENIUpOBaHA
CUTYyalHs SBOJIOIMH TEMIEpaTyphbl MaJaroIlnX Karemb I caydas TeMIepaTyphl
BO3ayxa y moBepxHoctH 3emau —5°C. Ilpeamonaraercs, 9To pacmnojoXeHne Hyle-
BOM M30TEPMBI M paclpeieieHue TeMIepaTyphl BO3IyXa BBIIIE Hee B 000X ciryda-
SIX OJIMHAKOBBI, & BEPTHKAJIbHBIE IPAJAUEHTHI TEMIIEPATyphl B MHTEPBaJe BbICOT 0—
390 m paznnuatoTcs B 1Ba pasa (puc. 4). B cimydae Temmneparypsl Bo3Iyxa y Io-
BepxHOCTH 3eMin —5°C TermIooOMeH Kamenb ¢ aTMOC(epol MPOHCXOAUT MEHee
UHTEHCUBHO, 4eM B cinydae ¢ 7 = —10,9°C, noatoMy TeMmmeparypa Kaneiab y IO-
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BCPXHOCTHU 3CMJIM BBILIC. HpI/I 9TOM OHa JubOo II0JIOKUTCJIbHA, 100 UMeeT He-
OoJIbIINe OTPULATCIIBHBIC 3HAYCHUSA.

5. 3akialoueHne

B cpennnx mmpoTtax CeBepHOro MOIYIIAPHS 3aMep3aroIlie OCaaKh (IOXIb H
MOpOCh) — sBJIeHHE penkoe. Yame Bcero oHM HaOIMIOAAIOTCSA B MHTEPBAJC HPH-
3eMHoOI Temneparypsl oT —0,1 10 —2°C u 04eHb peaKo — MpHU TeMIepaType HIKe
—10°C. 3aecb paccMOTpEeHBl METEOPOJIOTHUECKUE U CHHONTHUYECKHE YCIOBHS BbI-
MajieHus] 3aMep3aroluX O0caJKoB Ha Tepputopuu Ilepmckoro kpas 14 nexabps
2010 r., xorna npuzeMHasi TeMneparypa osuia —10,9°C. Ha ocHOBe JaHHBIX paguo-
30HIUPOBAHMS aTMOC(EPBI YUCICHHO CMOJICIMPOBAH MPOLECC OXJIAXKACHHS Iajia-
IOIIMX Kalellb U paccuuTaHa MX Temueparypa. IlokaszaHo, YTO Kalid KPYIHOTO
pa3Mepa He YCIEBalOT JAOCTUYb COCTOSHUS MEPEOXIKICHUS U NPHU NaJCHUHU Ha
3EMIII0 UMEIOT MOJIOKUTEIBHYIO TEMIIEPATYPY. bojiee Menkue Kamiy oXJ1axaarTcst
JI0 OTPULIATEJILHON TeMIlepaTypbl. BrInonHEeHHas! OLleHKa Ipolecca NPeBpALLEHUs
B JIeJl NAJAIOIINX Kaneib pU KPUCTAUIU3ALMK EPEOXIIAXKACHHOM BOBI T0Ka3aa,
4yTO TIpH (pa3oBOM mepexone oObeMHasl OIS JeATHONH 00OJIOYKH Kallelb He Tpe-
BhIaeT 3% maxke npu HauoOoJiee OIArONPUATHBIX YCIOBHIX OXJIAKICHUS.

ABTOpBI OylarofapsT HadaJdbHHKA OTJIEJla METEOPOJIOTHUECKUX IPOTHO30B
IMepmckoro III'MC JI.H. Ky3pMuHy 3a mpeaoCTaBJICHHBIC NaHHBIC 00 YCIOBUAX
MOTOJIBI U 32 CHHONTHYECKHE MaTepuasl 3a 13—15 nexadbps 2010 r. mo Tepputo-
puu Ilepmckoro kpast.

PaGora BemonHena mpu moxnepxke DIl «Hayunsie u HaydHO-
mearorndeckre Kajapbl WHHOBAIMoHHON Poccum» Ha 2009—2013 rr. (mpoekT
2011-1.2.1-220-010/86).
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2.10. MoaesimpoBaHue Mpolecca H3MeHeHHsI TEMIEPATYPhI Kaneab
NPH BbINAJeHUH 3aMeP3a0IIHNX 0CaTKOB™

BBenenue

3aMep3aromue 0CaaKh HaOMIOMAI0TCS 3UMOH U B MEPEXOIHBIC CE30HBI roja B
CPEeHUX M BBICOKHX IIMPOTaX, a TAKKE B TOPHBIX paiioHaxX Ooyiee HU3KUX HIMPOT U
MPUBOJIAT K HETaTUBHBIM IIOCIEACTBUAM JUIS HACEJCHHS, SHEPreTUKH, aBTOMO-
OMJIBHOTO, KEJIE3HOJJOPOKHOTO M aBHAllMOHHOTO TpaHcnopra [2—4, 10—14]. B
pabote [14] paccmarpuBaeTcsi COBPEMEHHOE MPEACTABICHHE O KIMMATHYECKUX
XapaKTepUCTHKAX, MEXaHU3Max 00pa3oBaHMSA U CHOco0ax MPOTHO3UPOBAHUS 3a-
Mep3aloluX 0CaaKoB. ABTOpaMH JaHHOTO 0030pa MOKa3aHO, YTO KJIMMATOJIOTHS
3aMep3aroIInX OCaIKOB XOPOIIO U3y4YeHa B YCIOBHIX KOHTHHeHTa CeBepHas AMe-
puKa, a Takxke B ycioBusax 3anaaHod u LlentpansHoit EBponsl. Ha Tepputopuu
Poccun pacrmpeneneHue MOBTOPSIEMOCTH W YCIOBHS BEIMACHHS 3aMep3aroIInx
0CaJIKOB MCCJIE0BaHbI HeJIOCTaTOUHO [14].

B ocHOBe cnocO0OOB MPOTHO3UPOBAHHS 3aMEP3arOIINX OCAIKOB JIeKAT Mpe.-
cTaBieHUS 0 (QopMuUpyrOIUX uX mporeccaXx. OCHOBHON MeXaHW3M 00pa3oBaHHSA
MePeoxJIaXKICHHBIX (3aMep3alolINX) OCAIKOB MpEeAroyiaraeT Hajludue B OOJaKe
OTPaHUUYEHHOTO CJIOS C MOJIOXHUTEILHOW TeMIepaTypoi (CIIoi MHBEPCHUN TeMITepa-
TypBI, IMEIOIINH HAa KPUBOW TEMIIEpaTypHOH CTpaTH(PHUKAINU BHJ «TEIUIOTO HO-
ca»). TBepaple ocalku, BHIMAIAIONINE U3 BEpXHEW YacTh 00Jiaka C OTPUIATEILHON
TEMIIEePaTypOH, YaCTHYHO WJIM TOJIHOCTBIO TAlOT B 3TOM TEIJIOM CJIOE, IpeBpalia-
ACh B KaIUIM. 3aTeM B XOJOJHOM BO3JyXe, NMPHJIETAIOMIEM K ITOBEPXHOCTH 3E€MIIH,

* CM. Mereoponorust u ruaponorus. 2014, Ne 9 (comectro ¢ b.JI. CmopoxnusmM u J1.B.

J1aBBIIOBBIM).
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KAl OXJIaXIAIOTCSl, HEPEAKO IOKPBIBAIOTCS JICISHOM KOPKOM M IpuoOpeTaroT
BHJI CBOEOOpA3HBIX JIEIIHBIX LIAPHKOB, 3a4acTyl0 COJEp)KAIlNX BHYTPH HeE3a-
Mep3iryo Boay. IIpy mageHnn Ha TTOBEPXHOCTH 3€MJIM U MPEAMETOB MIAPUKH pa3-
OuBaIoTCS, M BBITEKAIONIAs BOAA, 3aMep3as PH OTPUIATENILHON TeMIeparype, 00-
pasyert roionen [2—4, 14]. Takoil MexaHH3M peanu3yeTcs B CIydasx Hamboiee
WHTEHCUBHBIX U OMACHBIX 3aMep3aroIux qoxeil. pyroit MexaHu3M o0pa3oBaHHS
3aMep3aloIluX OCAIKOB, KOTOPBI peaqn3yeTcsi B OTCYTCTBHE TEIUIBIX CIIOEB,
npearnojaraeT yKpynHeHHe oONauHbIX MepeoXJIaKICHHBIX Kaleldb IpH ciIado oT-
punaTenbHO TeMmeparype. TakuM ImyTeM darie Bcero oOpasyercs nepeoxia-
)KeHHas Mopoch [14]. KpoMe 3THX IBYX MeXaHM3MOB 00pa30BaHUs 3aMep3atoIInX
0cajKoB, B pabote [14] mpemiokeHa MoauduKanuys mepBoro (KJIacCU4IecKoro) Me-
XaHU3Ma C y4eTOM TPEXMEPHOCTHU Hpoliecca (a He TOJIbKO CTpaTu(uKanuu B 00ia-
K€ HaJ ITyHKTOM 30HIMPOBAHMA), KOTZa BO3MOXKHOCTH OOpa3oBaHUS MNepeoxia-
JKJICHHBIX Kallelb BO ()POHTAIBHOM 00JIaYHOM CHCTEME peann3yeTcs IyTeM HX IIe-
peHoca B TMOTOKE HaA(POHTATBHOIO BO3AyXa, KOTOPHIM IO Mepe MoabeMa M
TpaHcopManuy MpHOOpPETaeT OTPHLATEIBHYIO TEMIIepaTypy, OCTaBasch Oolee
TETIIBIM, YEM BBIIIE- M HIDKEIIEKAIIE CIION.

B menom ciexyer oTMETHTB, UTO XOTSI 00pa30BaHKE 3aMEP3AIOIINX OCAJKOB —
9TO TIpolecC MUKPOGU3NUECKHH, pean3alys TOro WX HHOTO MEXaHU3Ma 3aBUCHT
OT CBOMCTB BO3JyLIHBIX MacC M MPEXJE BCETO OT MPOQUIIs TEMIIEPaTyphl U BEPTH-
KaJbHOM MOITHOCTH 0071aK0B [14].

ABTOpamu JaHHOU cTaThH paHee [4] GbLta mpemoKeHa oleHKa mporecca mpe-
BpaIlleHHd B JIeJ MaJaloUINX Kalesb PH KpUCTaIN3aluy IepeoxIaxIeHHON BO-
Ibl Oe3 yuera ocoOeHHOCTel (ha30BOro mepexoja Ha rpaHMIe BoJa — JIed U pac-
NpOoCTpaHeHUs PPOHTA KPUCTALIM3ALUH OT HOBEPXHOCTH KaIlIM B €¢ BHYTPEHHHUE
CJIOM Ha IpUMEpE CMHONTUYECKON cUTyauuu, cioxusiieiics B [lepmckom kpae 14
nexadbps 2010 T. 1 XxapaKTepU3YIOIMIEHCs BBIMAJACHUEM JICASHOTO JOXKIS IPH HAIH-
YMW MHBEPCHH TEMIIEPaTyphl B IOIPAaHUIHOM ciioe atMocdeps [4].

OTMeTHM, YTO IIpOLEcC JABMXEHUS IPaHMIBI (a30BOTO Mepexoa Boja — Jel
IBITAJINCH YYECTh PAa3HBIE MCCIIE0BATEINHN, PACCMATPHBAsi MOJICIIN 3aMEp3aHusl Ka-
nens AoXas [5, 6] uiam obpasoBanus rpamga [9, 15]. BaxkHo# XxapakTepHCTHKOH
nporiecca, HeOOXOAMMOM I TOyYeHHS PELICHUs, SBISIETCS BpPeMs IMOJHOTO 3a-
Mep3aHus Kaluld. ABTOPHI yKa3aHHBIX PaOOT MCIONIB30BAIH pa3HbIe YIPOIIAIOIIHIE
MPEION0KEHHs, HAPpUMep, YTO TeMIIepaTypa B Karjie MOTYUHSACTCS 3aKOHY CTa-
[IMOHAPHOTO pactpenenenus [5, 6], a Ha MOBepXHOCTH chephl TeMIiepaTypa mocTo-
SIHHA WJIN YMEHBIIAeTCsl ¢ HeOOIIBIION CKOpocThIo [5, 6, 15]. Kpome Toro, ncnons-
3yeTcs NMPEANoJIOKEHHE O TOM, YTO TeMIepaTypa >KMIAKOW 4YacTH KaIuld paBHA
Temriepatrype $a30Boro nepexoja, yTo Mo3BOJISIET peHeOpedb IOTOKOM Tellia OT
rpaHuipl (a30BOro Mepexosia BHYTPh KaIluld B TEYEHUE BCETO MPOIIECca 3aTBep/e-
BaHMs. DakTHYECKH TeMIlepaTypa BOJbI B KaIUle CUMTAECTCS! IOCTOSIHHOW M paBHOM
TemriepaType (pa3oBoro nepexoja, MoITOMY PaCCUUTBHIBAETCS TOJIILKO TEMIIEpPaTypa
pactymieit nensHoit obosouku. Kak ciemyer u3 pe3ynbTaToB TOYHOTO pacyera,
MPECTAaBICHHBIX HIDKE, B CIIy4ae JIEASHOTO JOXK/S, KOTr/a Karld He MPOMEpP3aroT
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HOJIHOCTBIO, a JieJsiHasi 000JI0UKa Kallesib UMEET HEOOJIBIIYIO TOJIINHY, 3TH Hpe-
TIOJIOXKCHHUS He paboTaloT.

MozenupoBaHne IPOLECCOB, MPUBOIAIINX K N3MEHEHUIO TEMIIEPATypHI B Kall-
Jie ¥ B BO3MOXXHO BO3HHKAIOIIEH JIeIsTHOM 000I0UKe ISl cITydasi pealbHOW CHHOTI-
TUYeCKOH cuTyarmu, ciuoxxupiueiics B [lepmckom kpae 14 mexadbps 2010 r., aBTo-
paMu TaHHOW CTaThH MIPOBEJCHO HA OCHOBE YHCICHHOTO PELICHHS YpaBHEHUS TEll-
JOIPOBOJHOCTH B KaIlIe W JICASHON 00OIOYKE METOJOM KOHEYHBIX Pa3HOCTEH C
YUYETOM CIEeIYIOMINX YCIOBHI: (ha30BOTO Iepexo/a Ha JABHXKYILEHCs IpaHuLe pas-
Jiesla BoJia — JieJl; KpUBU3HBI IpaHMIbl (a3oBOro nepexojia; N3MEHEHHs YCIOBHI
TeIJI00O0OMEHa Ha TpaHMLE JIEeJIHOM 00O0JOYKHM M OKpyXKamouled ee arMocgepsl
BCJIC/ICTBHE U3MEHEHHUSI TEMIIEpaTyphl BO3yXa C BBICOTOH MmyTeM (POPMHUPOBAaHUS
THUIA CTPaTU(UKAIMN C TEIUIBIM CJI0eM B o0Jlake («TEIIbIi HOC»), KOTOPHIH pac-
MOJIaraeTcs Haj CUJIBHO OXJIAXIECHHOW MmojacTuiaroliei moBepxHocTeio [10, 14].
Taxoe MozeMpoBaHKe TEMIIEPATyphl Kanelb Ul PeaIbHOH CHHONTHYECKON CUTY-
aIliy MIPOBEJICHO BIIEPBBIC.

Pe3yabTaTsl MOACTUPOBAHUS U 00CYXKIEHUE

[Mpearnosnoxum, 4To TeMIiepaTypa BOJIbI T, B )KHIKOM sIpe U JIbJa B 000JIOUKE
T, (B cinyuae ee 0Opa3oBaHus) 3aBUCHT TOJBKO OT pajuajbHOM MepeMeHHoH I. 3a-
MHIIEM ypaBHEHHE TEIUIONPOBOJHOCTH B ChepHIecKoll CcTeMe KOOPHHAT B ClIe-

I[yIOHIeMBI/I[[e:
a _ (o 20T
ot i or? ror

rIe MHACKC | XapaKTepHu3yeT pasHble cpeibl (BOLY WM Jex); y; — KodhduimeHT

: 1)

TEeMIIEPATYPOIIPOBOAHOCTH CPEbl (BOBI WU JIbJA).
B 1ieHTpe Kamim CUMMETpus 3a1auu TpedyeT 0OpalleHus B HOJIb IIPOU3BOTHOM
OT,/or=0 mpu r=0. 2
[ToTok Temia Ha TOBEPXHOCTH Karuld (UJIH JIeASHON 000JI0UYKHU MpHU ee 00pa3o-
BaHUM) TIOAYMHICTCS JIMHEHHOMY 3aKOHY TeIooTaaun HeroToHa

6 T = (T =T, (H®) npu r=1, ©
r
rae &;,@; — Koddoumuents! TemionposoaHocti Bogsl (0,569 Bml(m-°C)) win

abaa (2,24 Bml(m - °C)) npu T = 0°C 1 TeIIooTAa4Yn Ha rPaHULIE BOJAAa — BO3IYX
(mmu ey — Bo3myx), T, (H(t)) — Temmeparypa okpy»aroIiero Bo3ayxa B TOM
MecCTe, Il HaXOIUTCSI Karlis.

Temmneparypa T__,(H(t)) 3aBucuT OT BBICOTBI HAXOXKACHMS KAIUIM HAJx I10-
BEPXHOCTBIO 3eMid H 1, crieoBaTensHo, OT BpeMeHH ee najaeHus. [Ipu monenupo-
BaHWM MPOIECCA W3MEHCHHUs TeMIePaTyphl Karlelib MPeroarajioch, 4910 WX
HaydanbHas Temreparypa paBHa 5,4°C, 9TO COOTBETCTBOBAJIO peasibHO Habiromae-
MOJl CHTyallMyl MHTEHCHBHOTO (hOPMHPOBAHMs Kamelb B HIDKHEH 4acTu oOrnaka B
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00J1aCTH «TEIIoro Hocay Ha BeicoTe 0kojo 1000 m B 1. [Tepmu 14 nexadbps 2010 r.
B 12 « BCB [4].

Hcmosne3yeM B kKadecTBe MaciiTaboB JUIHHLL [I] = a (& — pamuyc Karuti), Bpe-
menu [t] = @/ y,, ckopoct [V] = y,/a 1 3anumiemM ypaBHEHHE TETLIONPOBOIHOCTH

1 COOTBCTCTBYIOLINE I'PAaHUYHBIC YCIIOBHS B 663pa3MepHOM BUAC

2
o (o1, 20m) @
ot or ror
T —Bi,(T =T, (HO) mpu 1 =1, 5)
OoT/or=0 mpu r=0, (6)

rae Bi. =a_ al y, — 0Ge3pasmepHblii mapameTp, KOTOPBIM XapaKTEPU3yeT TEIIo-
6 [ 6

00OMEH Ha IMOBEPXHOCTH KaIlIH.

INocne oxnaxkpenus nosepxHocTH Karmiau 10 0°C u mpeBpalieHus BOIBI Ha ee
MOBEPXHOCTH B JieNl ypaBHEeHHE (4) pemraeTcs TOJIBKO Ul 00JacTH BHYTPU Karlix
npu 0 <r < &(t), rae £(t) koopauHaTa rpaHuisl dasosoro nepexona. ns obna-
ctu nensaHoi obomouku £(f) <r <1 pemaercd ypaBHEHHE TEIUIONPOBOJHOCTH AT

Jbaa

aT_Z,,(aT 2@) @

_ =2z _2 +—
ot yx. \or® ror

B 3aBucHMOCTH OT TeMIepaTypsl IOBEPXHOCTH KAl |, YHCIIEHHOE pelIeHHe
Haxonurcs no-pasHoMy: 1) mpu T, >0°C pematorcs ypasHeHus (4)—(6); 2) B
cllydyae, KOTja BHEIIHsS rpaHuia Kammm oxuagurcs 1o 1, = 0°C, naunHaercs Qa-
30BBIi IIEPeX0J] Ha TPaHULE BOJa — JIeH ¢ 00pa3oBaHUEM JeAsHO o6onouku. [Ipu
9TOM pacyeT TEeMIepaTyphbl BEIETCsl OTACIBHO Ul 00JacTH BOABI M Ul 00JacTh
npna. Ha BHemmHel rpaHulie JIeAssHOi 000104KH rpaHHYHOE ycoBHe (3) COTEep)KUT
XapaKTepUCTUKH JIbJla K ,, ¢, . Ha aBmxymeiics rpanune ¢pponTa daszoBoro mepe-

xoza Bofga — Jie f,_, = &(t) TpaHuYHBIE YCIOBHS CIIETYIOIIHE:

T T L

T, =T,-T,=0, x, a ~K, a :L% @)
’ \or ), or ) /1+(v§)2 ot

YTO COOTBETCTBYCT PABCHCTBY TEMIICPATYPhI B TOUKE IJIABJICHUA 1 6anchy II0TO-

KOB TeIula Ha Tpanuie ¢asosoro nepexoxa [7]. B ypasnennn (8) p, n L ,— coor-

BETCTBEHHO MIOTHOCTH (920 Kkelp®) u YyA€IbHAs TEILIOTA IUIABJICHUS (3,3:10°
IDiclke) nbpa.

Taxum o6pa3om, AJst aHaJIM3a MPOLECCOB B IpeylaraeMoil MOJIENH UCTIONb3Y-
€TCsl KIacCUYECKUI NOJX0, IPY KOTOPOM HE PAcCCMaTPUBAETCA BO3MOXKHOE BIIUS-
HHE CKOPOCTH 0Opa30BaHUSI M PACIPOCTPAHEHMs 3apOoJbIIIEH JIbJa Ha CKOPOCTb
(hazoBoro nepexona [1, 6].
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Kak BuaHO Ha puc. la, KpymHble Kamwid (@ = 2 Mm) JOCTUTAIOT 3eMJIH, HE yCIie-
Basi OXJIAZUTHCS IO TEMIEPATYPhl TOUKH 3aMEP3aHus; IPHU 3TOM TeMIIepaTypa Io-
BEPXHOCTH KaIlellb Ha BCEM MPOTsHKeHNU ABIKeHUs (¢ BbIicoTH 900 M 1o moBepx-
HOCTH 3€MJIM) TOJOXKHUTENbHA. JTO OOBACHACTCA ABYMs (DaKTOpaMul: KpyIHEIE, H
CIIeZIOBAaTENIFHO OoJiee MacCHBHBIC, KAaIUIA MAJaloT ¢ OONBIIeH CKOPOCTHIO [8]; M3-
HayalbHO B HMX 3alaceHO OOJbIIE TeIIa, KOTOPOE BCIEACTBHE MOJCKYJISIPHON
TETIONPOBOIHOCTH NEPEHOCUTCS N3 BHYTPEHHUX YacTeH KaIUIM K €€ TIOBEPXHOCTH
U B pe3yibTare TeIIoo0OMeHa Hepenaercs B OKpysKamoollylo atmochepy. Menkue
KarmM (Hanpumep, a = 1 i) GONBIIYIO YacTh MYTH OT «TEIUIOrO HOCa» 10 MO-
BepxHocTH 3emin (¢ BeicoTsl 900 m 1o ypoBHs 100 M) UMEIOT HOJIOKHUTEIBHYIO
temrepatypy. Jlumbs BOsm3u nosepxuoctd 3emim (H ~ 100 x, puc. 1a) Temnepa-
Typa ux nosepxsHoctu gocruraer 0°C.

[ocne 3Toro YacTe Kamesp 10 MaJCHHS Ha 3€MIIIO MIPOJODKACT HAXOAUTHCSA B
KHUJKOM TIEPEOXJIa’KACHHOM COCTOSIHMHM. B Ipyroil 4acTu kamenb JOXAs, 3aXBa-
THBIIMX BO BpeMS MaJeHUA sIpa KPUCTALIM3AINH, HAaYMHACTCS TeTEPOTCHHBIN
(ba3oBblif Iepexo]] Ha rpaHuLe Boja — Jieq. CornacHo nqaHHBIM padoTs! [8], B mpu-
3EMHOM CJIO€ UMEETCSI I0CTATOYHOE YHCIIO SAEP KPUCTANIM3ALNH, UX KOHIIEHTpa-
U] MOJKET M3MEHAThCS B mipenenax 3200 < n < 8800 em”S,
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Puc. 1. BeptukanbHoe pacnperneneHue Temneparypsl Bo3ayxa B cnoe 0—900 m (mTpuxoBas
JIMHUS) U U3MEHEHUE TeMIIepaTyphbl IOBEPXHOCTH Kaleb pagfuycoM 2 mm (IyHKTHpHAs
nunaust) 1 1 v (CIUTomHas MuHus) pu uX mageHnd ¢ Beicots 900 (a) u 100 m (6).
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PaccMoTpuM 3BOJIIOLIMIO TEMIIEPATYpPhl Kameib, B KOTOPBIX MPOMCXOAUT (a3o-
BBIM mepexon. Pacder, yuMTHIBAIOIINM KPUBH3HY KalllM, MMOKassiBaeT (puc. 16),
YTO TEMIIEpaTypa JEITHOW OOOJIOUKHM TAaKMX Kallellb OTPUIATENbHA, HO ONHM3Ka K
0°C. Dto cBs3aHO ¢ TeM, 9TO TpH (Ha30BOM IEPEXOAE BBIACIACTCS TEIUIO, KOTOPOE
KOMIICHCHPYET TEIIOOTAATY B aTMochepy.

Pacnpenenenne TeMneparypsl B Kalie B MOMEHT yIapa O MOBEPXHOCTb 3EMIIH
MPECTABICHO HA PUC. 2@ JUTA KPYITHON Kamu (& = 2 mm) U Ha pUC. 26 IS MEIKOH
(a = 1 mm). TTockoIbKY CKOPOCTh TMaACHHsI KPYIMHON KaIutk O0JbIIe, TO BpeMs ee
najeHust MeHbie. Ha puc. 26 BUIHO, YTO TeMIiepaTypa BHYTPEHHEH 4acTu MEJIKOH
karui paBHa 0°C. Ilonokenne (ppoHTa KPHCTAJUIM3ALNH, ONPEACIIEMOE 110 U3JI0-
My Ha kpuBoii 3aBucumoctu 7'(r /@), naer 3sHauenue & =0,98 (unu ais xamm a =

1 mm B pasmeprom Buze 0,98 yu). BHENIHSAS yacTh KaIUTH TOKPHITA JICITHON 060-
nouxo oo 0,02 am, TeMmepaTypa KoTopoit HemHoro Hike 0°C.

T, °C T °C
_____ - a) ’ 6)
-0,0005 \
2,0 < _0,0015 \
-0,0025
15 -0,0035
0 02 04 06 08 10 092 094 096 098 ria

Puc. 2. Pactipenenenune TemmepaTypsl BHyTpH Kamneib paanycom 2 (a) u 1 mm (6)
B MOMEHT yJiapa O MOBEPXHOCTh 3EMJIH.

Bpewmst mazerns 110 (a) u 147 ¢ (6).

PaccMoOTpuM 3aBHCHMOCTH CKOPOCTH PACIIPOCTPaHeHUs: (DPOHTA KPHUCTAIIH3A-
muu (O£ /Ot) xarmu pa3MepoM 1 mm, a TakKe rpaJleHTOB TEMIEPaTypsl Ha (POH-
TE CO CTOPOHBI JIeAsHOH obomouku (OT /Or), u Bomsr (0T /Or), oT BpeMeHH,
HaYMHAs C MOMEHTa 00pa30BaHus JEASHON 000IOYKH 0 MOMEHTA yaapa Kariid O
noBepxHOCTh 3emin (132,2 ¢ <t < 147 ¢). OpOHT KPUCTAIIIH3AINH TOSBISIETCS B
MoMeHT Bpemeru t = 132,2 ¢, a ero ckopocTs mpu 3ToM coctasisier (0E/0t) ~—
8,510 wmle. Monyne cKopocTH ()poHTa MOHOTOHHO YBEJIMYMBAETCSI CO BpeMe-
HeM. OTpHIaTeIbHBIC 3HAYCHUSI CKOPOCTH PACIpOCTpaHeHUs] HPOHTA KpUCTALIU-
3allU¥ CBUICTENBCTBYIOT O TOM, YTO OH JBHIXKETCS OT HMOBEPXHOCTH BHYTPb KAIUTH:
&(132,4) = 1, &(147) = 0,98. B HekoTopblii MOMeHT BpeMerH (t = 137,4 C) rpaaueHT
TeMOepaTypsl Ha (pPOHTE CO CTOPOHBI BOJbI INPAKTHYSCKH PABEH HYIIO
((@T/or),< 107°°C/ma). DTO CBHACTEIBCTBYET O TOM, YTO BHYTPEHHSIS JKHKAS
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YacTh Kammu oxsaaunack 10 0°C. OTMETHM, 9TO TOJBKO ¢ 3TOr0 MOMEHTA (2 HE B
TEYECHHME BCETO TIEpHOJa MaJeHHs KaIUlh, Kak Mpearnoiaraiock B padorax [5, 6])
CKOPOCTh (PPOHTA KPHCTAILTM3ALUH LETUKOM ONPENENIAETCS MPAAMEHTOM TEMIIEpa-
TYpBI Ha HEM CO CTOPOHBI JIbJIa

o_N2 (o

ot p,L, "lor

OtMmetnM, uTo B pabote [9] B oTiinume OT mpeaiecTBYIOMMX paboT mpeara-
eTCsl yYWTHIBAaTh BIIMSHHE KPHBU3HBI IOBEPXHOCTH (hazoBoro mepexona. [locie
TOT0, KaK KMIKOCTh B Karuie oxyaxkaaercs 10 0°C, MoIyib CKOpoCTH GppoHTa KpH-
CTAJUTM3ALH THHEWHO YBEINYHUBAETCS cO BpeMeHeM. B moMeHT Bpemenu t = 147 ¢
ero cKopocTh gocTuraer 3uadenus (0 /dt) ~—1,69-10"° mmlc. Cpennee 3HaucHHe

©)

MOJyJIsi CKOPOCTH ()pOHTA KPUCTALIM3ALMK B MHTEpBajie BpemeHu 1322 ¢ <t <
147 ¢ MOXXHO paccyuTaTh IyTeM JeJICHHs TOJIIMHBI 0Opa3oBaBIIeiica JiensHOM
obomouku 0,02 mm Ha BpeMs €ro CyuiecTBOoBaHMs Kpuctamwmmsanun 14,8 (147—
132,2) ¢: (6&10t) ~0,02 mm/14,8 ¢ ~ 1,35 10~° amlc. ConocraBum 5T0 3HAUCHIE
CKOPOCTH ()pOHTA KPUCTALIM3ALMK C AAHHBIMH, KOTOPHIE MOXKHO IIOJyYHUThH MO
BPEMEHH 3aMepP3aHMs KaIlTi

2

_APL a
ok, \T,,—T

¢n L amm

[5]. Ans xarum paguycom 1 wm npu yenosuu Ty, — T, = 10°C momyunm

a_é: — 2 _ 6K,1 Tlﬁﬂ B Tam,w - 6- 2,24 -10

= 0,44 mmlc.

oat) © plL, a ) 920-33-10°.10°

Takum 00pa3oM, CKOPOCTh JBHKEHHsI PPOHTA KPUCTAIUIN3ALMHU, PACCUUTAHHASL
MO YNpPOLIEHHOM Monenu [S5], mpeamojiararouieldl MOCTOSHCTBO TEMIIEPaTyphl
OKPY’KaIOMIET0 KATUTIO BO3AyXa U MPeHeOperanei MoTOKOM TeTlla BHYTPh KaIlly,
OKa3bIBaeTCs 3aBhIMICHHOM Oornee gyem B 300 pas.

YBenudyeHre aOCOJIOTHOTO 3HAYCHUS TpagdcHTa TEeMIepaTypbl Ha (poHTe
KPHUCTAJUTU3aLlMU CO CTOPOHBI JIbJIA HANPSMYIO CBSI3aHO C yBEIMYEHHEM Pa3HOCTH
3HAUYEHUH TeMIepaTypbl HOBEPXHOCTH KaIUIM M OKPY’KaloOLIETro BO3/1yXa, KOTOpoe
BJICYET 3a CO00H yBeIMYEHUE TEIJIOOTAA4H C TOBEPXHOCTH KallJM U IOHW)KEHHE ee
temmeparypsl. OTMETHM, 9TO OIIeHKa rpajueHta temmneparypsl (OT /Or), Ha
(poHTE KPHUCTAJUTU3AINU CO CTOPOHBI JIEJSHOW 000JIOUKH B MOMEHT y/apa Karuiu
0 moBepxHOCTh 3eMiH (t = 147 C) ¢ MOMOIIBIO CPEIHErO 3HAUEHHS DTOTO rPaJueH-
Ta B 000y0UKe (puc. 20) JaeT HEMHOTO HETOYHOE 3HaYeHHUe. B nensHoi obomouke
toammuao Ar =0,02 mm napenue temneparypsl pasao AT =—0,003°C (puc. 26),

npu atom (07/0r), =~ AT | Ar =—0,003°C/0,02 ym = —0,15°C/mm, 410 10 MOIYJIIO
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HECKOJIbKO MEHBIIE Pe3yNbTara, MPH MOJYyYEHHH KOTOPOTO YYHMTBHIBAIOCH (DaKTH-
YecKOoe paclpesielieHue TeMIIepaTypbl BHYTPHU JIbA, KOTOPOE OTINYAeTCS OT JIH-
HENHOTO.

Takum 00pa3oM, C HCIONB30BaHHEM NPEUIOKEHHOIO METOJIa pacCYHTaHa
TOJIIMHA KOPKH JIbJa, 00pa3yoleiicss Ha MEKUX KaIUlsiX B YCIOBHAX, 00eCHeU -
BafoIIMX 0Opa3oBaHUE 3aMEP3arONINX OCAAKOB, a TAKXKE OIpeneeHa H 00bsICHEeHa
9BOJIIOIMS CKOPOCTH PacrpocTpaHeHUs (QPOHTa KPUCTAJUIM3ALMH BOIBI Ha IIO-
BEPXHOCTH KaIeJb.

PaboTa BBINIOJIHEHA B paMKax rOCYAapCTBEHHOTO 3aJaHusl Ha Hay4yHbIE HCCie-
noBanus Ha 2012—2014 rr. (mpoekr 5.3425.2011).
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