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ON THE TECHNIQUES OF RADAR MEASUREMENT
OF ATMOSPHERIC PRECIPITATION INTENSITY

B pabore aHanmsnpyerca MeToanka AUCTaHUNOHHOIO U3MEPEHUS UHTEHCUBHOCTY
aTMOCQEDHBIX OCLAKOB PaAnO/IOKaUNOHHBIMU METOAAMMU 1 ITYTH 10BbILLIEHNS TOYHOCTU
TAKVX U3MEPEHUY,

KroyeBbie c/10Ba: ANCTaHLNMOHHOE 30HANPOBAHNE, METEOPO/IOMMYECKAas pPaanoso-
Kauymsi, aTMOCQHEPHBIE OCaLAKN.

The paper discusses the techniques of remote measurement of atmospheric pre-
cipitation intensity using radar methods, as well as ways to improve accuracy of these
measurements,

Key words: remote sensing, meteorological radar methods, atmospheric precipita-
tion.

OmHUM M3 TyTeil MOBBIMICHHS KayecTBa THAPOMETEOPOJIOIMYECKOro OOCITYKH-
BaHUS SIBJISICTCS COBEPIICHCTBOBAaHHE MATEPUAIbHO-TEXHUYECKOTO OCHAIICHHS
HaOIrOJaTeIbHON CeTH CTpaHbl. [locieiHee MO3BOISET YIyUIIHTh aHATH3 COCTOSHUS
CHCTEMBI «IIOCTHJIANONIAs TIOBEPXHOCTh—aTMOc(hepay, HE0OX0AUMOro, B YaCTHOCTH,
JUTSL BBISIBJICHHSI OTIACHBIX M 0CO0O OMACHBIX SBJICHHH MOTO/bI M WX MPOTHO3UPOBA-
Hust. OIHUM M3 HaNpaBJIeHUH COBEPIICHCTBOBAHKS CPEJICTB KOHTPOJIS 3a aTtMocdep-
HBIMH TPOLIECCAMH SIBIISICTCS MCIIOJIb30BAHUE TUCTAHIIMOHHBIX METO/IOB 30HIUPOBa-
HUs aTMOc(ephl, K KOTOPBIM OTHOCHTCSI METEOpPOJIOTHYECKas paauosiokanus. B cu-
CTeMe METEOPOJIOTHYECKOM CITYKObI PAINOIOKAIMS SBISETCS OCHOBHBIM CPEICTBOM
noxydeHus: uHGopmanuu 00 00JaYHOCTH M OCaJKaX B TPEXMEPHOM IPOCTPAHCTBE.
OrmacHble SBJICHUS, CBSI3aHHBIE C KOHBEKTUBHOM 00JIAYHOCTBIO Pa3BHBAIOTCS YPE3BbI-
YaiiHO OBICTPO, OATOMY KOHEUYHAsl MPAKTHUECKAs 1€ PATUOIOKAIMOHHBIX HAOII0-
JICHUI HE TOJILKO OOHAPYKUTh W OLCHUTH CTAIHMIO PAa3BUTHS €ro, HO U 00ECTIeYUTh
nepenady MHGOpPMAIMKM MOTPEOUTENIO 332 caMoe KOPOTKOE BpeMs Uil HPUHATHS
CBOECBPEMEHHBIX Mep 3alIUThI, BAYKHO TAK)KE CBOEBPEMEHHO OIOBECTHTH HACEIICHHUE O
Ype3BbIYaiHON CUTyaruu. MeTo/bl paJroOKaluK HCHOJB3YIOTCS ISl LITOPMOBOTO
OTIOBEIICHHSI B CJIOKHBIX MOTOJHBIX YCIOBHSX HACEICHHs, KOMMYHAIBHBIX CIYXO,
aBuanuu, opranoB MUC u np. [1-4].
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OdheKTHBHOCTh PabOTEI COBPEMEHHBIX METECOPOJIOTHICCKUX PaIHOIOKaATOPOB
OTPEACIACTCS KaK WX TEXHHMYCCKUMH XapaKTCPUCTHKAMH, TaK U TEM MaTeMaTHue-
CKUM oO0ecredeHHueM, KOTOpOe HCIONb3yeTcs sl 00paboTKH, aHAIN3a U MPEACTaB-
JeHus B ynoOHO# (popme moTpeOuTeNto pe3yabTaToB PaauoIOKAIMOHHBIX HAOIIOIe-
auii [1, 5-8]. Y3 paanonokalmoHHOTO CHUTHAja CAaHTHUMETPOBOI'O JMAla3oHa, OTpa-
JKEHHOTO OT OOJIaKOB M OCaJKOB, MOKHO M3BJI€Yb OOJBIIOE KOJIHMYECTBO METEOPOIIO-
TU9YecKoi mHpopManuu. MOIIHOCTh OTPAKCHHBIX OT METE000pa3oBaHUI CHUTHAJIOB
Ha (UKCHPOBAHHOW IAaNbHOCTH MPOMOPIHUOHAIFHA OTPa)XKaeMOCTH MeTeo00pa3oBa-
Huit Z. Bennunna Z pearupyer Ha pocT pa3MepoB OTPaXKAIOUINX YaCTHI THAPOMETEO-
pOB M X KOHIEHTPALUIO, KOTOPBIE, B CBOIO OYEPEAD, PACTYT IO MEpPE yBEIMYECHHUS
CTEICHHU OIACHOCTH SIBJICHHS (JIMBHH, TPO3bI, rpaix) [9-12].

Jo HacTosiiero BpeMeHH B Halllel cTpaHe B OCHOBHOM HCIIOJIb30BAJIUCH BECHMa
paspexeHHasi CeTb METeOPaHOJIOKATOPOB, COCTOSIAsE M3 OTEUECTBEHHBIX HEKOTe-
PeHTHBIX paarosokaTopoB MPJI-2 u MPJI-5 (puc. 1) [13, 14].
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Puc. 1. KapTta coBpeMeHHOH CeTH METeOPOJIOTHYECKUX PATUOIOKAIMOHHBIX CTAHIIUI
Ha Tepputopun Poccun

O hekTUBHOCTD MCIIOIB30BAHMS B ONIEPATUBHOM MPAKTUKE METEOPOIOTNIECKOM
PaAMoIOKalMK 3HAUYUTENIBHO MOBBIIIAETCS MPUMEHEHHEM JIOTNIEPOBCKUX PaJHOJIOKa-
topoB ([AMPJI). KorepenTHpIME MeTeopamapamMu IOMOJHUTENHHO (TI0 CPaBHEHUIO
C HEKOTE€PEHTHBIMM paZiapaMM) UICHTUGHULUPYIOTCS CIEAYIOIINE SIBICHUS IOrOAbI:
30HBI CHJIBHOTO BETPA, ME3OLMKIOHBI (TOpHAI0), (POHTHI MOPBLIBUCTOCTH, OOIACTH
C/IBUTA BETpa, 30HBI IOBBIIICHHON TypOYJIEHTHOCTH, MHUKpOUIKBajbl. CpemHsst CKo-
POCTh MEXUMITYJIECHOTO M3MEHEHHUS (ha3bl OTPaKEHHBIX OT METE00Opa30BaHMl CUTHA-
JIOB TIPOIOPIIMOHATIBHA JOIIEPOBCKOM YacTOTE CUTHANA M Yepe3 Hee — CpeaHel paau-
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aJIbHOI CKOPOCTH MeTeo00pa3oBaHuil V,. IlInprHa sHEpreTHuecKkoro CreKkTpa oTpaxe-
HHI TIPOIIOPITHOHAIBHA JUCIIEPCHH CKOPOCTEN MeTeoobpasoBanws oy [3, 5, 7, 15, 16].

Jletom 2006 rojsa B UCTOPUH OTEYECTBEHHBIX METEOPOJIOTHMUECKUX pPaHoIoKa-
OUOHHBIX HAOMIOACHUH TPOM3OILIO BaKHOE COObITHE: B adpomopty IlymkoBo T.
Cankr-IlerepOypra ObU1 CMOHTHPOBAH W BBEJEH B DKCILTyaTallMIO TIEPBHIN B Hamiei
CTpaHe JOIUIEPOBCKUN METEOPOJIOTHYECKHM pannosokaTop. MM ctan aBToMaTu3upo-
BaHHBI METCOPOJIOTHYCCKUN paauoiiokanmoHHbll komiuieke (AMPK) «Merteop-
MereoSlgeiika», KOTOPBII MpenCcTaBIsIeT COOON CEpHiTHO BBITTyCcKaeMblil B [ epmaHun
JAMPII «Meteop 500C», paboTaromuii ¢ HpoOrpaMMHEIM oOecrieueHreM pabodeit
craniuu Meteoposiora AMPK «Mereoflueiika», cepuiiHo BblTyckaeMblii MHCTHTY-
TOM pazapHoit Mmeteoposioruu [5].

B HacTosiee Bpemsi ONMHM3KM K MAacCOBOMY BHEAPEHHUIO B ONEPATHBHYIO paboTy
MHOTromnapameTpuueckue (mosipu3aluoHHbie) paauoiokaropsl [5, 15, 17]. Ux mpu-
MEHEHHE I03BOJIET CYIIECTBEHHO PAcIIUPUTh YUCIO PaJHOJIOKAI[MOHHBIX IapaMeT-
POB IO CPABHEHHIO C UCIIOJIF30BAHNEM TOJIBKO PaMOJIOKALMOHHON OTpakaeMocTH Z.
TakuMu TOMOTHUTEIBHBIMY NTapaMeTpaMH SABIISIOTCS:

o muddepeHManbHAs OTPAKAEMOCTh — OTHOIIEHHE MOIHOCTEH OTPa)KEHHOTO
CUTHAJIa B TOPU30HTAJIBLHON U BEpTHKAIBLHOMN MOJspru3aiu Zpg;

e nudpdepeHIHANbHBINA (A30BBI CABUT MEXAY OPTOTOHAIBHBIMH IOJISPU3ALIUS-
MU Dpp;

® JIMHEHHOE JETOSIPU3allMOHHOE OTHOIIEHHE Lpg;

® MOAyJIb K03()(hUIHEHTa KPOCCKOPPEISILIUY | Ap.

Hcnonp3oBaHNE 3TUX JOMOJHUTENBHBIX MOJSPHU3ALMOHHBIX MapaMETPOB COB-
MECTHO C PaJIMOJIOKaIMOHHON 0TpaxaeMOCThi0 Z MO3BOJISET:

® OTIpeIeNSATh MUKPO(MU3HUECKYIO CTPYKTYpPY MeTeoo0bekTa ((popmy, dazoBoe
COCTOSTHHE 4YacTHL[ THAPOMETEOPOB, MX INPEUMYIIECTBEHHYIO OPHEHTAIMIO B IPO-
CTPAHCTBE), BBIJEISS CYXOHM I'paj WM CHET, MOKPBIHA Ipaj, Ciadblil, CPEAHUN HIIH
CUJIBHBIN JT0K/b, TBEHD;

® IJICHTU(HUIIMPOBATEH CKOTUICHHST HACEKOMBIX, MECTHUKU;

® CYIIIECTBEHHO TIOBBICUTH TOYHOCTH OIpPENEJICHUS HWHTEHCHBHOCTH OCAJKOB
(oLIeHKH MMOKa3BIBAIOT, 4TO IpH TodHOCTH m3MmepeHus ZDR 0,1 nb TounocTs uzmepe-
HHS MTHTCHCUBHOCTH OCA/IKOB YBEJIMYMBACTCS MPUMEPHO B 3 pasa) [5].

BaxHpIM 11aromM Ha MyTH MOBBINIEHHS HHYOPMATUBHOCTH PaHOMETOPOIOTHYE-
CKUX HAOIIOIEHUIH SIBIAETCSA co3aanne apTomMarmsanuu cetiu MPJI ¢ Beimaueii koMiio-
3UTHBIX («CIIUTBIX», «COCTBHIKOBAHHBIX», «MO3AaUYHBIX») KapT PaJuOJIOKALHOHHOTO
30HIMpOBaHMs Ha Oosbimux Tepputopusx [1, 18]. OmeparuBHOE co3maHHMe TaKHX
KOMIIO3UTHBIX KapT CYIIECTBEHHO TMOBBIMIAIOT CYIIECTBEHHO ITOBBIIIAET LEHHOCTH
paanonoKaMOHHONW MH(OpMaMK KaK sl aHan3a, TaK M ISl TEKYIIETO MPOrHo3a
aTMoc(epHbIX mporieccos [5, 18, 20].

TexHHYEeCKHE BO3MOYKHOCTH CYIIECTBYIOIIMX aBTOMATU3MPOBAHHBIX KOMILIEK-
COB IO3BOJIAIOT CO3/aBaTh €JUHbIE CETH, B TOM YHUCIIE U C 3apyOEKHBIMHU CTpaHaMHU,
CYLIECTBEHHO BO3pAcTaeT Mpy 00bETUHEHUH JaHHBIX HECKOJIBKUX PaluOIOKATOPOB U
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MOCTPOCHUH “‘CIIMTHIX (KOMITO3UTHBIX) KapT. B 3ToM ciydae mosABIsSETCS BO3MOXK-
HOCTb OIIEPATUBHOTO CIICKEHHS 32 Pa3BUTHEM MPOLIECCOB CHHONTUYECKOTO MaciuTada
(aTMocdepHbIe (POHTHI, JIMHUY IIKBAJIOB, 30HBI OCAJIKOB) C MEPHOJAOM OOHOBIICHUS
uHpopmarun nopsaka 10—180 MUH ¥ UCTIONB30BaHUS PaIUOIOKAIIMOHHON METEOHH-
(opmMarmu mpu MoAroTOBKE CBEPXKPATKOCPOUHBIX IMPOTHO30B M IMITOPMOBBIX IIPEIY-
NpeXIeHU 00 OMAacHBIX SIBIICHUSX MOTOJbI, CBSI3aHHBIX C Ky4eBO-IOXKIEBON 00yau-
HocThio (Cb) m monsimu ocankoB [5]. Ha puc. 2 mpezcraBieHa kapta pa3MenieHHs
HEePCIIEKTUBHON CETH JOIUIEPOBCKUX METEOPaANOIOKAaTOpOB HA Tepputopun Poccnw,
I7ie IUIOTHOCTh WX PACIOJIOKEHHS YK€ BIIOJHE TO03BOJISIET CO37aTh KOMIIO3UTHYIO
KapTy Ui 3HAYUTEILHON TEPPUTOPUH HAILICH CTpaHbI.

- THALLLAO

Puc. 2. Kapra pa3menieHus mepceKTUBHOM CETH TOTUIEPOBCKUX METEOPATHOTIOKATOPOB
Ha Teppuropun Poccun

st cpaBHeHus ¢ puc. 2 Ha puc. 3 mpeacTaBieHa kaprta pacnpeaencHus [IMPJI
WSR-88D na Teppuropun CIIIA. JlaHHas ceTh ObLIa cO3/laHa B OTHOCHTEILHO KO-
potkuii cpok (1991-1997). B e€ coctas BxoaaT 138 pamapoB B 48 mtaTax KOHTHHEH-
tanbHOM yacT CIIA, a takxe 13 pagapos Ha Aunscke, B [lyapro-Puko un Ha ["aBaii-
ckux ocTpoBax. Cucrema oOecriedmBaeT nepenady 0a30BBIX JaHHBIX M MPOIYKTOB
HaOJIIOIEHHS BCEX PaZapoB B HAIIMOHAIBHBIE LIEHTPHI METEOCTyKObl B BammHrroH,
Kanzac-Cutu u Mailamu nnst coctaBieHus kaxable 30 MUH CTHIKOBAaHHOM KapThbl
C paAnONIOKAMOHHOM HHpopMalueit o Teppuropun CLIA [2, 8].

Mereoponorudeckast HHGOpMAILHS, U3BICUCHHAs U3 OTPAXEHHOTO PaJHOIIOKa-
UOHHOTO CUTHAJIa OT METEOOOBEKTOB, TOJNILKO TOT/IA 3aCiTy>KUBACT BHUMAHHUS U yBa-
JKEHUSI CHHONTHKOB M CIEUAINCTOB MO YPE3BBIYAWHBIM CUTYallUsAM B ONEPATUBHOM
pexuMe UX pabOThI, KOTJa MOJHOCTHIO COOJIONAIOTCS MPOLEIyphl 00ecIeueHus ee
KadecTBa. SIBIeHHs MOToabI U (GOPMBI O0IAYHOCTH ONPEACIIAIOTCS 10 33JaHHBIM all-
TOpUTMaM paclo3HaBaHUA. AJTOPUTMBI HACTPaMBAIOTCS OTAEIBHO I KaXKAOTO
66



YYEHBIE 3AITUCKH Ne 27

IIyHKTa YCTAHOBKHU IO PE3yJbTaTaM COIOCTABICHUS PAIUOJIOKALMOHHON U HA3€MHOMI
nHpopMmari. OCHOBHAasT HACTPOWKA aTOPUTMOB BBIMOJHSAETCS B TEUEHHUE MEPBOTO
roaa skcrutyaranuu. B npouecce ganpHenmen skcrryatauun MPJI onenuBaer kaue-
CTBO PACIIO3HABAHUS W BBIMOJHSIOT MPU HEOOXOIUMOCTH KOPPEKTHPOBKY allTOPHT-
MOB. KOHTpOJb ONpaBIbIBAEMOCTH PACIIO3HABAHUS OINACHBIX SIBJICHUN MOTOABI BbI-
MIOJTHSETCSI IyTeM COIMOCTABIICHUS PaJHOIOKAIIMOHHON W Ha3eMHOW WH(OPMAIIHH.
CrnenoBaTeNibHO, I YCHEITHOTO (YHKIIHOHUPOBAHUS PaMOMETECOPOIOTUICCKON
CeTH HEOOXOAWMO COBEPIICHCTBOBATh W HAa3eMHBIE METEOPOJIOTHUECKUE CTAHIINH 1
nmocTel. B mpoTuBHOM citydae, 6€3 aJieKBaTHOTO KOHTPOJIS KadyecTBa PaclO3HaBaHUS
siBIieHU# 1o ganHbiM MPJI, yeunmust o co3mpanuto cetu MPJI MoryT ObITh CBE/ICHBI Ha
HeT. PaccMOTpUM Ba)KHOCTh TAKOT'O COBMECTHOT'O HCIIONB30BAHUS PaAHOMETEOPOIIO-
TMYECKUX U HA3€MHBIX TAHHBIX Ha MPUMEpPE U3MEPEHUSI NHTEHCUBHOCTU OCAJKOB pa-
JHOMETEOPOIOTHUCCKUM METOIOM [5].
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Puc. 3. Kapra pasmemnienns mereopaanonaokatopoB cetTd NEXRAD teppuropuu CLIA

ATtMocdepHbIe OCaiKu SBJISETCS OJHON U3 BAXHEHIIINX METEOPOJIOTUYECKIX Be-
muavH. B peranpHON orepaTtnBHOW MH(OpMAIMU 00 OCajKaX, UX WHTCHCUBHOCTH,
o0IeM KOMM4eCTBE U MPOCTPAHCTBEHHOM paclpe/ie]IieHHH 3aMHTEPECOBAaHBl MHOTHE
orpaciu. OTCYTCTBUE 3TUX JAHHBIX MOTYT HMPUBOJAUTH K KaTACTPO(PHUSCKUM TOCIE/I-
CTBUSIM, CBUACTEIIMHU KOTOPBIX B MOCIeaHEE BpeMs Mbl ctainu. [Iporno3 ocaakos 3a-
HUMAeT OJHO M3 BaXXHBIX MECT MY MPOTHO3UPOBAHUH MOTOJIBI, KaK MO CBOEMY MpaK-
TUYECKOMY 3HAUEHHIO, TaK U 10 CIIOKHOCTH MX COCTaBJICHHA. B To ke Bpems moiy-
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yeHrue nHpopManuu 00 ocaakax SBJSETCS OUYCHb CJIOXKHOM 3afaueii, mpexkae BCero
B CHJIy UX BBICOKOM MPOCTPaHCTBEHHO-BPEMEHHOI n3menunsocth [9, 20-23].

TpaauOHHBIE METOABI U3MEPEHHSI KOJIMYECTBA OCAIKOB, OCHOBAaHHBIC Ha Op-
TraHW3alU1 Ha3eMHON 0CaIKOMEPHON CETH, CYLIECTBYIOT YK€ Oosiee BeKa U TOUHOCTh
MU3MEPEHHH KOJIMYECTBA BBINABIIMX OCAAKOB 3TUMH METOJAMU U B HACTOALIEE BPEMs
BCE €IIe OCTAeTCsl NOCTAaTOYHO BBICOKMM (TPH TONIIMHE CJOS OCAAKOB B 25 MM
ommOKa coctaBisieT 5 %, nmpu cnadbIx ocamkax, MeHee 3 MM, — 12 %, a B cpeaHem
onenunBaercs B 9-10 %) [20-22]. B 1o ke BpeMs OTHEIBHEIN 0CaIKOMED HE SBIISIETCS
B TIOJIHOM Mepe penpe3eHTATHBHBIM Jake Ha HEOOJNBIION TEPPUTOPUU B CHUITY TOTO,
YTO TUIOLIaah CCUCHHMs Il HAKOIUICHHUS OCAJKOB Ha HECKOJIKO TOPSIKOB MEHBIIE,
YeM pacCTOSHUE MeXTy npubopamu. Takum oOpa3om, 4TOOBI HE MPOIYCTHUTH Yepes
"CUTO" CeTH HM OJHOTO CiIydasl ¢ OcajKamH, OCOOEHHO JIETOM B YCIIOBHSX KOHBEK-
UM, HeoOXoAMMa OYeHb OOJbINas TUIOTHOCTh CeTH. Tak, MpU JOCTATOYHO OONBIIOM
KOJTMYeCTBE 0CaaKkoB (0koi0 10 MM) M TIOTHOCTH ceTd 250 KMZ/OcaI[KOMep ommoKa
cocrassier okoio 8 %, a mpu rycrote 1035 xv’/ocagxomep — yxe 20 %. s Hagex-
HOro oOHapyxeHus (0onee 90 %) MHTEHCUBHBIX 0CaIKOB, Ooyiee 13 MM, HEOOXOMMMA
IUIOTHOCTL ceThu 570 KMZ/OcaZ[KOMep, a mpu cnabeix ocamkax, 0.25-1.3 mm, ceTb
JIOJKHA YX€ HMMETh paspelieHue 65 KMZ/OcaI[KOMep. Tompko Ansi OOHAPYKEHHS
0CA/IKOB KOHBEKTHBHOIO THIA Ha mromamy 600 kv’ B YCJIOBHSIX KOHTUHEHTAIbHOTO
KJIMMaTa TpeGyeTcs IIOTHOCTh 0CaIKoMepHOii cetn 1 mpuGop Ha 10 kM , T.e. ocai-
KOMEpHI JOJDKHBI CTOSITh IPUMEPHO Yepe3 Kaxaple 3 KM (1mo1o0Hast III0THOCTh U3Me-
peHHuii MOKeT OBITh JIOCTUTHYTAa JIHUIIb HA CHENUAILHO OOOPYIOBAaHHBIX HAay4HO-
UCCIIeIOBATENILCKHX MOJMIOHAX, HO HUKAaK He moBcemecTHo) [19].

B cBsi3M ¢ OTMEUYEHHBIMH HEJOCTAaTKaMU B ()YHKLHMOHUPOBAHUU OCAIKOMEPHON
HAa3€MHOM CeTH BIIOJIHE MOHATHO TO OO0JIbIIOE BHUMAHHE, KOTOPOE yIeseTcs pa3pa-
00TKe albTepHATUBHBIX METOAOB M3MepeHnid. OTHUM M3 TaKUX METOJIOB OIepaTHB-
HOT'O TIOJTy4eHUsI MHPOPMAILIMU O 30HAX OCAJKOB U MX MHTCHCUBHOCTH B HACTOSIIEE
BpeMsl MOXKHO CUMTATh PaMOJIOKAIIMOHHBIA METOJ M3MepeHuil. PannonokanoHHbII
METOJI TO3BOJISIET C YCIEXOM H30eXaTh Psiji TMEPEUUCIICHHBIX HEIOCTATKOB, 4YTO,
MPEXKIE BCEro, CBSI3aHO C BO3MOXKHOCTBIO MONYYECHUS U 00paboTKU HHpopMamuu o0
ocajikax 110 GobIIol Teppuropun (mopsiaka 100 000 km?) 32 KOPOTKHIT POMEKYTOK
BpeMeHH (AMCKPETHOCTH 110 BPEMEHHU PaJAHOJIOKAIIMOHHBIX HAOMIOACHUI B HACTOSIIEE
Bpemst coctasisier 10—15 mun). [Ipu atom paguonokanronHas uHGopmanus Hanbo-
Jee JocToBepHa B mpexenax "addekruBHoro paguyca oOHapyxkenus' MPJIL, roe
¢ BbIcOKoW creneHbio BeposTHOCTH (90-100 %) oOHapy>KMBaroTCs 30HBI OCAIKOB,
rpo3sl, rpaja. Jlerom "> pekTHBHBINA pannyc” oOHAPYKEHUS ITHUX SBICHUH IOTOJbI
cocrasmseT 150-200 xm, 3umoii — 50-90 km [1, 3, 5, 7, 8, 22].

O¢ddhexTuBHOCTh pabOTHl COBPEMEHHBIX METEOPOJIOTUYECKUX PAIHOIOKATOPOB
BO MHOT'OM OIIPEENAeTCS HE TOJIbKO UX TEXHUUYECKUMHU XapaKTepUCTUKAMHU, HO U TEM
MaTeMaTHYeCKUM 00eCIeueHneM, KOTOPOe HUCTIONb3yeTcs Ul 00paboTKH, aHaIHu3a U
NpeACTaBiIeHUs] B yOoOHOH (opMe MOTpeOUTENIO Pe3ynbTaTOB PagMOIOKAIIMOHHBIX
HaOJIIOICHHI, a TAKXKE JIOCTOBEPHOCTBIO TIOJTyYCHHBIX TaHHBIX [5].
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JI1s mpakTHYecKuX esieit paaTnoIoKallHOHHOW METEOPOIOTHH Hanbojiee BayKHON
XapaKTePUCTUKON OCA/IKOB SIBISIETCA MX MHTEHCHUBHOCTD |. JI7is1 yCTaHOBIEHUS CBS3H
MEXIY PaJAuOJIOKAIIMOHHON OTPaXaeMOCTbI0 M MHTEHCUBHOCTHIO OCAJKOB YacTO HC-
MOJIL3YIOT YIPOINEHHYI0 MOJICIbh CTPYKTYPhI 0caKkoB. B Haunboiee mpocTom ciryudae,
KOTJIa OCaJK{ CTAIlIOHAPHBI M COCTOAT U3 Kaleidh OJUHAKOBBIX PAa3MEPOB MPH ITOCTO-
STHHOW KOHIICHTpAIlMH, & BEPTUKAIbHBIC ABMKEHUS BO3/TyXa OTCYTCTBYIOT, UCIOIB3Y-
€TCs IMHCWHAS CBSI3b MEXJY PaIUOJIOKAIIMOHHON OTPaKaeMOCThi0 Z U MHTCHCUBHO-
cThIO ocankoB | , koTopast umeeT cieayroumii Buf [5, 10, 7, 8]:

Z=al". 1)

B pesynbpTare MOAENBHBIX PacYETOB C MCIOJIB30BAHUEM PACTIPE/ICICHUS YaCTHIL
0cafKoB 10 pazMepaMm Mapmamiom u IlansmepoM ObUTH HOTyYEHBI CIEAYIOIINE 3HA-
yeHus kod(duirienToB B Gopmyse (1): mus xuakux ocaakos o = 200, b = 1,6; nns
cuera o = 1780, b =221[5, 10, 21].

OpHaKo XapakTEePUCTHKHU OCAIKOB (MHTCHCHUBHOCTH OCAJIKOB, CIIEKTP pa3MepoB
JOXIEBBIX Kallellb, CKOPOCTh BO3AYLIHBIX IOTOKOB U T. 1.) U3MEHSIOTCS BO BPEMEHHU
U B TIPOCTPAHCTBE B JIOCTATOYHO OOJBIIUX MpEAesiax, CISICTBHEM Yero SIBISIETCS U
HU3MEHCHUE SMITUPUYECKHUX mapameTpoB o U b B cootHomenuu (1). O6 3Tom cBuUe-
TEJIbCTBYIOT MHOTOYHCIICHHBIE SKCIIEPUMEHTANIbHBIE JJaHHbIE HEMOCPEJICTBEHHBIX OJ1-
HOBPEMEHHBIX M3MEPEHUII MHTEHCUBHOCTH OCaJKOB M CIEKTpOB Kameisb. Ilocie 00-
paboTKH OOJBIIOr0 KOJMYECTBA 3KCIIEPUMEHTAIBHOTO MaTepralla 10 Pa3HbIM THIIAM
0Ca/IKOB 0Ka3aJ0Ch, YTO BapUalUK o ¥ D HACTOJIBKO BENUKH Ja)e B OJHOW M TOH Ke
MECTHOCTH, YTO TPYAHO ObUIO yKa3aTh, KaKH€ W3 ITHUX 3HAYCHHU KOI(P(DHUIIMCHTOB
HEOOXOJIMMO HCIIONB30BATh JJIsl KaKIOTO KOHKPETHOTrO ciydas.. Paznuuue B Benu-
yuHe kod(hdunmenToB s Gopmynsl (1), MOTyYEeHHBIX pa3IUYHBIMA aBTOpaMU Ha
OCHOBE OIIPEIENICHUS 3MIIMPUUECKUX CBSI3€H MEXAy WHTCHCHUBHOCTBIO OCaAKOB | M
PavOJI0KAlMOHHON OTPaXaeMOCThIO Z MyTEM COIOCTABJIEHHUS PaIMOJIOKAIIMOHHBIX U
0Ca/IKOMEPHBIX U3MEPEHHUIA, MOKa3bIBaeT OOJIBIION pa3dpoc mapameTpoB o u b, cBs-
3aHHBIA C CE30HHOW W PErHOHAJIbHON M3MEHYMBOCTH MUKPOMUINYECKUX U JIPYTHX
XapaKTepUCTUK aTMOCQEPHBIX OCaJKOB. BeiencTsue 3Toro ogHOM U TOW KE MOXKET
COOTBETCTBOBATh Pa3MuHas PaJuOIOKALMOHHAs OTpakaeMocTh Z. Bennunna xoag-
(uLIMeHTa 0L MOKET BapbHPOBATh B mpenenax ot 3,44 no 630, a BenuunHa b wn3me-
Hsietbes ot 1,16 mo 2,87 [23].

OTMeueHHasT HEOJJHO3HAYHOCTh MEepeXoJia OT PaHOJIOKAIMOHHON OTPaKaeMOCTH
K BEJIMUMHE MHTCHCUBHOCTH OCAJKOB JEJaeT aKTyaJIbHBIM IIPU Pa3BEPTHIBAHUH OTEUe-
CTBEHHOH PaJIMOIIOKAIIMOHHON CETH CO3/[aHUE PETEePHBIX HAa3eMHBIX OCaJIKOMEPHBIX
MOCTOB, MPEIHA3HAYCHHBIX /ISl BEPU(PUKAIINK PaJIHOIOKAIMOHHON HHPOPMAIIUH KaK 00
MHTEHCUBHOCTH aTMOC(EpHBIX 0CA/IKOB, TAK M 00 UX HHTETPAJIbHBIX XapaKTEPHCTHKAX.
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