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XapakTepuCTHKH KOHBEKTHBHbIX 00.1ak0B CeBepo-3amnajja
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PaccMoTpeHbl XapaKTepUCTHKN 001aKkoB, ¢()OPMUPOBABIINX OUeHb HHTeHCHBHbIe ocagku B CaHkT-IlerepOypre
u Jlenunrpasckoit o6aactu 18 utong 2020 r. PacemarpuBasuch gaHHble udMepenuii pajgunonaokatopa [[MPJI-C, Beco-
BBIX ocajikoMepoB Pluvio® 200 u rposomeneHrainoHHoil cucrembl Blitzortung. OlleHeHa BO3MOXKHOCTD IpHMeHe-
HUS Pa3INYHBIX 3HaueHUil koadduimenToB B Z—R-cooTHomennn Mapuramta—IlagsbMepa 11 u3MepeHNsT TaKUX
ocazikoB. IlokasaHo, 4TO Ieseco06pasHO MCIIOJIb30BaTh yAeabHYyI0 HuddepeHImaabayo a3y A1 pacueTa UHTEH-
CUBHOCTH OCAIKOB B CJyUae, Korja oHa mpesbimaerT 30 MM/T U OCaKH COCTOST M3 MOKIEBBIX Kallelb U Tpaja.

Bepxusasa rpanuiia o6gakoB Oblia Bbiie 12 KM, MakcHUMaJIbHas OoTpaskaeMocTh Oblaa GoJblire 52 n1bZ, makcu-
MaJbHas MHTEHCUBHOCTH OCAKOB MOTJIa TpeBbImaTh 160 MM/ 4. 3HaunTe bHBII 06beM 00JaKa 3aHUMAJN TACTUIIHI
rpaja, Koropble (PUKCUPOBAJIICH OT 3eMHOII MOBEPXHOCTH BILIOTH /10 BbicoThl 10 kM. Hambosbmias orpaskaeMocTb
pPEerucTpUpoBasach B 30He OCAJKOB, a TakKe B 00JIacTH TasHUS TUApoMeTeopoB. Bce nccienoBanuble o61aka ObLIn
rpo3oBbIMI. OTMeUeHO HaJIUyKe JOCTATOUHO BBICOKOI KOPPEJSIUN M1y YacTOTOH MOJTHUN M MHTEHCUBHOCTBHIO
ocagkoB. Koadpdurment koppessaiun Crupmena npesbicu 0,7.

Knrouesvie crosa: pamnoiokarus, ocajki, rpo3a, Mukpodusnka; radar, precipitation, thunder, microphysics.

Bsegenue

Ocagku o4YeHb BBICOKOII HMHTEHCHBHOCTU JOCTa-
TOYHO PEIKN U 00/aJal0T CHIBHOH IPOCTPaHCTBEH-
HOIl M BpeMeHHOIl HeoAHOPOJAHOCTbIO. OHU MOTYT
TIPUBOJIUTh K HABOJAHEHUSM CO 3HAUYMTEJTHHBIMU Mare-
PUAJTBHBIMU TOTEPAMHU W Jla’Ke YeJOBEYECKUMU >KepT-
Bamu [1—6].

OTMeTHM Ba’KHOCTb PaJMOJOKAIIMOHHBIX H3Mepe-
HITII, TTO3BOJISIIONINX OI€eHNBATh NHTEHCUBHOCTD OCAJKOB
B peasbHOM BpeMeHH [7]. O6bIMHO JaHHDBIE PaIOTIOKA-
IINOHHBIX M3MePEeHNIi COMOCTABJISIOT C Pe3yIbTaTaMu Ha-
3eMHBIX U3MepeHUil 0CaJKOB, KOTOPbIe OCYIIECTBIIIOT
¢ TIOMOIIBIO OocajKoMepoB 1 aucapomerpos [1]. B mo-
JABJISIONeM GOJIBIIMHCTBE CJydYaeB [Tl pacyeTa WH-
TEHCUBHOCTH OCAJKOB HUCIOJb3YyI0oTCsT Z—R-cooTHoTIe-
Hug Mapiaina—IlanpmMepa, KOTOpble MOTYT IIPUBOJUTD
K 3HAYUTEJHbHBIM TIOTPEITHOCTSM MPU M3MEPEHUSIX 0Ca/l-
KOB BBICOKOII MHTEHCHBHOCTH. B 3TOil B3 HeoOXo-
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MO pa3pabaThiBaTbh HOBbIE METO/bI U3MEPeHuil, B 4a-
CTHOCTH C MCIOJb30BAHUEM MOJISIPU3AIIMOHHBIX PaJIN0-
JIOKaTOPOB.

WccrenoBanus, BBIMOJHEHHbIE B KPYIMHBIX IPO-
MBIIIJIEHHBIX arJoMepaIisax, I[OKa3aJd, 4YTO WMHTEeH-
CUBHOCTb OTIACHBIX ABJIEHWIT HAJl HUMU BbIIIE, YeM HaJl
BHETOPO/ICKINMHU TepputopusimMu [8]. Buanmo, momobuble
BbIBOABI TpuMeHNMbI U K Cankr-Iletep6ypry. Cuib-
Hble OCAQJIKN B HEKOTOPBIX CJIyYasdX MPUBOIAT K 3aTOIM-
smenmio ymil. VcciaenoBaHne M3MeHEHUIl TOBTOPSIEMO-
CTH W XapaKTePUCTUK OMACHBIX SBJEeHUI KOHBEKTHBHO-
ro xapakrtepa Ha Tepputopun Pd [9] mokasamno, urto
yBesmuenne (B IeJJOM) KOJHWYeCTBa BbBIAJAIONINX
0CAJIKOB CBS3aHO CO 3HAYUTEJBHBIM POCTOM [OJIH JIHB-
HEBBIX OCAJKOB, B TOM YHCJe 3KCTPEMAJbHBIX, B TO
BpeMs KakK J0Js OOGJOKHBIX OCAJKOB yMEHBINAeTCs.
XapakTepucTukn 006JaKOB, U3 KOTOPBLIX BBINAJAIOT
OYeHb WHTEHCWBHBIE OCAJIKH, B OCHOBHOM W3y4YeHBI
JINTIb JIJIg PafioHOB, PACIONOKEHHBIX B HU3KUX IITHPO-
tax [1, 2, 5, 6]. IIpakTiyecKn MOJHOCTBIO OTCYTCTBY-
10T CBe/IeHUd O Pa3BUTHU M XapaKTEePUCTUKAX TaKUX
o6makoB Hajg Cankt-IleTepGyprom.

B Cankr-Iletep6ypre m oxpectHOCcTAX 18 mioHa
2020 . mabioganuch pa3BUTHE Ky4eBO-T0KIAEBBIX 00-
JIAKOB, BbITIQ/IeHIEe TPaJia, NHTEHCUBHbIE OCAJIKH, TITKBAJ,
rpo3a. He ycTosio mepes mopbiBaMU BeTpa U MHOXKe-
CTBO [IePEBDBEB, YIIABIINX HA JOPOTH, PYXHYJ GallleHHbIN
KpaH, OBLIN 3aTOIJIEHbI YJIHIbI, TIOTHGJIO /IBa YeJIOBEKa.
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[To maHHBIM aBTOMATU3MPOBAHHOI U3MEPUTEIHHOIN CHUC-
TeMbl «OcaJKn», BXOJAAIIEH B TOCyAapCTBEHHYIO Ha-
6.JTI0/IaTeTbHYIO CeTh, BCETO JIUITh 32 JBa Yaca B TOPOJIe
BBITIAJIa TIOYTH MTOJIOBMHA HOPMBI OCA/IKOB 32 WIOHb.

[enbio Hacrosimeil pabOTHI SIBJISETCS MOJydeHUe
U aHAIM3 PAJUOJOKAIIMOHHBIX, MHUKPOMU3NIeCKUX
U 2JIEKTPUYECKUX XapaKTePUCTHK O6JAKOB, M3 KOTO-
pbix B Cankr-Iletep6ypre m JleHuHTpaacKoil objacTu
BBbIIIAJM JINBHEBBIE OCAAKH. 3Ha4YUTeJbHOE BHUMAaHIE
yaeneHo TpobJeMe HW3MepeHnit WHTEHCUBHOCTH BBITIA-
JIEHISI 0CAIKOB.

1. Cocrosinue atMocdeps

Jlnem 18 wiona 2020 r. JlenuHrpaackas o6JacThb
u Canxr-IleTepOypr oka3ajuch B TEIJIOM CEKTOPE CJia-
GOBBIPAKEHHOTO IMKJIOHA €O caabbiM BeTpoM (0KO0JIO
5 M/c) 10ro-BOCTOYHOTO HalpaBjieHns. B tpomocdepe
JI0 BBICOTBI TPOTONAY3Bl HCCIeayeMas TePPUTOPUS Ha-
XO/IMJIACh Ha 3amaiHoil meprdepun BBICOKOTO CTAINO-
HapHOTO AHTHUIMKJOHA, IIEHTP KOTOPOTO PacIiojaraJics
HaJ T MoCKOBCKOIT 06/1aCThIO.

[To maHHBIM a3POJIOTHYECKOTO 30HAMPOBAHNUS, TTPO-
Begennoro B 12:00 BCB (cr. 26075 BoeiikoBo), B at-
Mocdepe HabIO[aNach CHJIbHAs KOHBEKTHBHAS HeyC-
ToluuBOCTH — 3amac sHeprun Heycroitunsoctu (CAPE)
B CJloe Pa3BUTHS KOHBeKIuu ObL1 paBeH 3421 JIk/Kr,
yKa3biBag Ha TO, YTO B aHAJU3NPYEMbBIl JeHb MOTJIH
Pa3BUBATLCSI MOIIHBIE KOHBEKTUBHbIE W KY4YeBO-J0OK]Ie-
BbIe O6JIaKa.

Boicota HyJieBO#l M30TEPMBI COCTABIAIA 3,7 KM.
Y poBeHb KOHJIEHCAIINK pacriojiarajcsa Ha BbicoTe 1,5 KM
IIpU TeMIlepaType Ha YpOBHe KoHJeHcaruu ~ 14,5 °C.
Hmwxnsaga rpanmuiia o6JakoB, oOIpe/le/leHHas BU3yasb-
Ho Ha Merteoctanrmu Cankrt-IleTep6ypr, Haxommmach
B aunamazone 1,0—1,5 kM. YpoBeHb CBOOOIHON KOHBEK-
UK pacroJiarajics Ha JOCTaTOYHO OOJIBINON /JIs pac-
CMaTpHBaeMoro permona Bbicote — 12,6 kM (60,0 °C).
IIpu stoM BbIcOoTa Tpomomaysbl cocrasisna 12,2 kM
(-62,5°C). MunuManbHasl pajnalldoOHHas TeMIlepary-
pa Ha BepxHell TpaHuile 06JJaKOB 1O JaHHBIM H3Mepe-
Huit pagnomerpa SEVIRI, ycTaHOB/IEHHOTO HA CILyTHU-
ke Meteosat-11, cocrasuira —64,5 °C, mambosee MOII-
Hble o6JlaKa MMPOHWKAJIN B TPOTIONAY3Y.

B npusemHoM cjioe atMocdepbl HaOIOAICS 3HA-
YUTEJIbHDBII CABUT BeTpa: y 3eMJu BeTep ObLI 0ro-
BOCTOYHBIN, HaumHasi ¢ BBICOTBI 190 M — I0KHBIII,
a Boime 1450 M — 10TO-3aIa/IHBII U COXPAHST 3TO Ha-
MpaBJeHne /10 BbICOTHI 14 KM.

2. annble najs aHajamu3a

Wcniob3oBanbl JaHHBIE, MOJIyUYeHHbIE C TMOMOIIHIO
MeTeopoJsiorudeckoro paauosiokatopa [IMPJI-C, pabo-
Talollero Ha /JinHe BOJHBI 5,3 cM. OH yCTAaHOBJIEH
B mnoc. BoeitkoBo B 10 kM ot Cankr-Ilerep6ypra [10].
OcCHOBHBIE TeXHUYECKHEe XapaKTePUCTHKU PaJNO0JIOKA-
TOpa CcJeIyIollie: MOIHOCTh B CXKATOM UMITyJIbce Kak
Ha BepPTUKAJbHOI, TaK U Ha TOPU3OHTAJBHOI MOJIPH-
3ammn — He MeHee 450 xBt, mmpuHa amarpaMMbl Ha-
mpaBieHHOCTH — 1°, mepuoj MeXAy pPaJuoJOKAINOH-
HbiME o630pamu — 10 MuH. Pacctosinne oT pagnooKaTo-
pa 1o ucceyeMbrxX 06J1aKOB He TIPEBOCXOIIIO0 51,5 KM.

[lna obpabotkn u Buzyanmsanun gaHHbIX JMPJI-C
TMPUMEHAJIOCh TIPOrpaMMHOe obecTiedeHne BTOPUMIHOM
06paboTKN  paAnoJOKAIoHHOT wWHpopMammn  «I'1-
MET-2010» [11], obecreunBaioiiiee MoJydIeHUE METEO-
POJIOTUYECKUX PAUOJOKAIINOHHBIX TPOAYKTOB C TIPO-
CTPAHCTBEHHBIM pa3peleHneM 1 KM.

B kauecTBe BXOIHBIX JaHHBIX [T pacyeTa MHTEH-
CHBHOCTH OCAJIKOB HCIIOJIb30BAJINCH MaKCHMaJIbHOE
3HaUYeHUe oTpaskaeMocTu Ha ypoBHe 600 M Z 500, MaK-
cuMasibHoe 3Haderue (1o MoxyJio) yueibHoil mudde-
pernmagbHOll Pas3pl Kpp W MakcuMajgbHOe 3HAUCHWE
muddepeniaibHoil orpakaemoctu (JmHeliHoe 3Have-
Hue Ha BbIcoTe 1 KM) Zy,.

MHTeHCUBHOCTD aTMOC(EPHBIX OCAJKOB OIeHUBA-
Jlach TaK)Ke TI0 U3MEpeHUSIM BECOBBIX O0CATKOMEPOB
Pluvio® 200. Ha teppuropun Canxt-IleTep6ypra u 6mr-
SKQHIIIX TPUTOPO/I0B PYHKITMOHUPYET CeTh TAKUX 0Ca/l-
KOMepOB, BKJOUaomas 34 mpubopa, KOTOpble H3Me-
PSIIOT KOJIMYECTBO OCAJKOB ¢ TepuogoM S5 MuH. Ocaj-
KOMepbI PACIOJIOXKeHBl HePaBHOMEPHO B Pa3HBIX paii-
OHAX ropojia M MpHUropojax. PaccrogHue MeskIy HUMI
MeHsIeTcsl B IINPOKMX Ipefesnax — or 2 gpo 10 kM.

B Hacrogmem mccieloBaHUN UCHOJb30BATACH WH-
TEHCUBHOCTb OCAJIKOB, ocpeaHeHHas 3a 10 MuH 715
KaK/IOTO O0CaJIkoMepa, 4YTo OBbLIO CHIeJTaHO € IeJbI0
CHHXPOHU3AINU C PAJNOJOKAINIOHHBIMI N3MePEHUSIMI.

Jl1s W3MepeHUs YacTOTHI 3AJEKTPUUECKUX Pa3psi-
noB (Mosuuit) f (Mun') IpUMeHAIN JaHHBIE CHCTEMbI
Blitzortung (moj yacToToii MOJHHII IIOHMMaeTcsa HX
KOJIMYECTBO 3a OJIHY MHHYTY). Paspsiibl OTHOCHJIHCDH
K HccreayeMoMy o6JaKky B TOM cJjydae, ecJii OHH II0-
magaan B 06JacTh, OTPAHNYEHHYI0 KOHTYPOM OTpaskae-
moct 50 1BZ + 3 kM. Bei6op Takoil METOANKN CBI3aH
C TeM, UTO TIPH COMOCTABJEHUN T'PO30MeTeHTAITMOHHBIX
U PaINOJIOKAIIIOHHBIX M3MepPEeHiT YacThb pas3psiioB pac-
moJlaraeTcsl BHe KoHTypa o6jaka. C OIHOU CTOPOHBI,
3TO MOKeT OOBSICHATHCS MOTPEITHOCTSIME TPO30TIe/IeH-
ratopoB. C Apyroii — MpOTSKEHHOCTh MOJHUIT COCTaB-
JigeT OOBIYHO HECKOJbKO KIJIOMETPOB, W OHU MOTYT
PETUCTPUPOBATHCSI BHE KOHTYPOB O0JIaKa.

[lnsg ananmsa BbiGupasiuch o6Jaka, M3 KOTOPBIX
BBITIAJIATN OCAJIKW, 3adUKCHPOBAHHBIE OCAJIKOMEpPaMH.
[Ipr aTOM paccMaTpUBAJINCh XapAKTEPUCTHKU TOJBKO
TeX O0O0JaKoB, W3 KOTOPBIX BBHITIATO He MeHee S MM
ocazkoB 3a 10 muH, T.e. ocpenHeHHas 3a 10 MuH WH-
TEHCHBHOCTb OCA/IKOB cocTaBiisiia 6osee 30 My, /4. OG-
1ee KOJNYECTBO 06JIAKOB, M3 KOTOPBIX BBINAJIO YKa-
3aHHOE KOJIMYecTBO OCaJKoB, cocraBuyo 19. OHu pac-
TOJIaTaJIiCh JUGO HETOCPEACTBEHHO HAJl OCAKOMEPaMH,
60 oYeHb O6JM3KO, 3a BpeMs 00630pa panooKaTopa
npoxoas Han uuMmu. Ciydaum, Korjga U3 BBIOPAHHBIX
00JTaKOB BBINIA/IAJN CTOJb MHTEHCUBHBIE OCAJIKN Ha IBa
u GoJiee 0CAJKOMEPOB, He HAGJIOJAHCE.

3. PaanosokannoHHbie N3MEePEeHHST 0Ca/IKOB
BBICOKOII HHTEHCUBHOCTH

PainosiokaTophl MUPOKO UCTIONb3YIOTCS JJIsT 3Me-
peHuii ocasikoB. B paanonokanuoHHOI MeTeopoJoTun
JUIS OIEHKH OOBIYHO TIpuMeHsercs: Z—R-cooTHOIIeHne
Mapmamta—ITanbmepa [12, 13]:
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Z=A-R° )

rae Z — oTpaskaeMocTbh YacTHII ocaAkoB, MM°/M% R —
MHTEHCUBHOCTD OCAJIKOB, MM/ 4.

Koadppummnenter (A n b) B mannoit gopmyse Me-
HSIOTCS B 3aBUCHMOCTH OT MeTeOPOJIOTHYEeCKUX, KJIH-
MaTH9eCKUX 1 (PU3NKO-TeorpaIriecKnx YCIOBUIl 13-
MepeHUil. Dbl BBIIOMHEH P/l HCCAe0BAHUIl C 1esblo
MOJIYYeHUsT 3THX KO3 PUIMEHTOB st 06JaK0B ¢ 6OJIb-
IMIIMU 3HAYEHUSIMH PAIIOJOKAIIMOHHOII OTPaskaeMOoCTH,
T.e. JUIA CJIydaeB C HMHTEHCUBHLIMU ocajakaMu. Hexo-
TOpble W3 TOJYYeHHBIX KOMOWHAIUII YKa3aHHBIX KO-
apdurmmentoB npusenens! B Taba. 1; R1—R10 — o6o-
3HaYeHNsd, yKasbIBalolllle Ha crocob pacdeTa WHTEH-
CHBHOCTH.

Ta6numa 1
3uavenust koapduunenros A u b B coornomenuu (1)

O6o3HaueHne A | b | Ucrounuk
«TMIMET-2010»,
R1 200 1,6 PD [11]
WSR-88D,
R2 300 1,4 CILIA [14]
R3 31 1,71 [4, 15]
R4 655 1,4 [16]
R5 844 1,06 [17]
R6 1750 1 [8]
R7 1540 1 [18]
RS 853 1 [18]
R9 425 1,28 [3]
R10 432 1,52 [1]

Haun6onbime mpo6ieMbl BO3HIKAIOT MPHU TOMBITKE
UCIO0/Ib30BaTh cooTHommeRnsa (1) I OIEHKH 0CagKoB
13 Ky41eBO-JI0KI€BBIX 06JIAKOB ¢ GOJIBIINME 3HAYEHUSIMU
OTPa’KaeMOCTH, CBSI3AHHBIMHU, KaK MPABUJIO, C HAJTIMYIEM
yactui rpaja. B psge uccienoBaHuil Ipejiaraercs
OrpPaHUYMBATD MAKCUMAaJbHOE 3HAaUYeHHe WHTEHCUBHO-
ctu ocaakoB. B mnporpamme «[MIMET-2010» wusme-
peHNe WHTEHCUBHOCTH o0caJkoB R1 orpanmunBaercs
snauenneM 100 MmM/4. B caydae, ecm MHTEHCHBHOCTD
0CAJIKOB TIPEBOCXOJNT 3TOT MOPOT, TO YKA3bIBaeTCs,
gro R1 > 100 MM/4. AHaJOTHYHOE OTpaHUYEHUE BBO-
qutea u g WSR-88D (CIITA). /s KOHBEKTHBHBIX
OCAJIKOB HAINIOHAJIBHOW MEeTeOpPOJIOTHYECKO  CeThIo
paauonokatopos (WSR-88D) Bepxuuii mpegen orpa-
’KaeMOCTH oTrpaHudyeH 3HavenueM 53 n1bZ [14], dro
skBuBaseHTHO 104 MM/4 B coorBeTcTBUU € (hOpPMY-
soit (1) ¢ xoadppurnmentamu us tabu. 1.

[IpuMenenne panoJ0KATOPOB, UMEIOTINX MOJISIPU-
3AI[MIOHHbIE KaHAJIbl U3MEPEHUil, pacIIupsieT BO3MOK-
HOCTH ToJy4YeHust mHdopMaimu 06 0cajKaX BBICOKOI
nntercuBHoct. Ilo gamubiM C.1O. MarpocoBa [19]
u ¢ yueroM pa6otsl [20] ama pacyera R B C-amamnaso-
He PaJIOBOJIH 11e1eC000PAa3HO MCII0JIb30BaTh YAEIbHYIO
muddepeniansayio Gasy Kpp (rpam/&m):

R11=24,5K%%. (2)
®opmyna (2) mpeamouTHTENTbHEE, KOTJAA OCAIKH
COCTOAT W3 Tpaja W Kamesab. g ciaydas SKHIKOKa-

MeJIbHBIX OCAJKOB TpeJlaraeTcsl UCIO0Jb30BaTh COOT-
HotreHne [21]:

R12 =0,01422%7 7,197, (3

[IpuBenenubie BbImIe (HOPMYJIBI  UCIIOJIbB30BAHBI
IpHU pacyeTe MHTeHCHBHOCTH ocagkoB (R1—R12) ana
18 nrons 2020 r.

4. ComnocraBjieHHe NHTEHCHBHOCTH 0OCaJKOB
10 paguOJIORAIITUOHHBIM [IaHHBIM
U U3MEPEHUAIM OcaZIKOMepHOﬁ CEeTu

B cBa3u ¢ TeM, UTO HHTEHCHBHOCTH OCA/IKOB TI0 U3-
MepEeHUSIM 0CaIKOMEPOB OCpe/IHsIach 3a mepuo/ 10 MuH,
MIHOBEHHasl MHTEHCHMBHOCTb OCAJIKOB MOTJIa MPEBOCXO0-
IUTb aHaau3upyemyio. Ilepros ckaHUpPOBAHUS PaHO-
Jiokaropa coctaBiasn 10 MuH, TakuM o6pa3oM, u3Mepe-
HIE XapaKTePHCTHK 00JIaKOB BBIMOJHSIOCH JIUIIb OIMH
pa3 3a ator mepuoj. CreloBaTesNbHO, XapaKTePUCTUKH
06sakoB (MaKcuMasibHasg OTPaskaeMOCTh, BBICOTa BEpX-
Hell rpaHunbl U Ap.) Moriu ObiTh GOJblle aHAJIU3N-
pyeMbIX B HacTogleit padore.

Pe3ybTaThl pacieToB MHTEHCUBHOCTH OCAJKOB TIO
TIpUBe/IEHHBIM BbIlle (POpMyJIaM TIpe/ICTaBIeHbl Ha [[Ha-
rpamMe pasmaxa (puc. 1). IlokaszaHbpl pacipezeseHis
paccuuTaHHOW MaKCUMaJbHOI MHTEHCUBHOCTH OCA/IKOB
(R1—R12), a Tax:ke pacIpejejeHne 3HaYeHUil, ocpe-
HeHHBIX 32 10 MMH 1O M3MepeHUIM O0CAJKOMEPOB /I
TeX CJIydYaeB, KOTJa HaJ HpubopaMu MPOXOAUJIO aro-
mee ocagkn o6aako (R13). M3 mpuBeseHHBIX JaHHBIX
cJelyeT, 4To B GOJIBIIUHCTBE CJyYaeB pacCUMTaHHBIE
MHTEHCUBHOCTH OCAJKOB 3HAYNUTETHHO TMPEBOCXOJAT Te,
KOTOPbIe OBLIN TMOJTYIEeHBI TT0 N3MEPEHUSAM 0CATKOMEDOB.
3uavenng R1—R10 (eMm. Tabi. 1), 18 KOTOPBIX UCXOJ-
HOIl BeJIMUNHOI SBJISETCS MaKCHUMaJbHOEe 3HauyeHHe OT-
paskaemoctn Ha BbicoTe 600 M, MeHsINCH B TIpejiesiax
OT JIECSITKOB /[0 ThICSIY MM/ 4. VICKJIIOUeHWeM SIBJISIETCS
pacmpenenennie R12, 37ech TOJy4YeHbI MeHbITHE 10
CpPaBHEHUIO C OCA/IKOMEPHBIMU HaOJIO/IEHUSAMU WHTEH-
CUBHOCTH OCAJKOB. IJTO TOATBEP)KIAeT, 4TO (HOpMYy-
na (3) HempurogHa s OLEHKH OCAJKOB BBHICOKON MH-
TEHCUBHOCTH, B KOTOPBIX MPHUCYTCTBYIOT JI€JSTHbIE Yac-
Tunbl. V3 quarpaMmbl TakKe CJeIyeT, 9To [Tl paciipe-
nenennit R2, R3, R5—R9 G6oJbllias 4acTb IOJIyYeH-
HBIX 3HAaYeHUIl WHTEHCUBHOCTUH OCAIKOB TPEBOCXONT

1000
o Meanana
r 1 [ B 25-75%
: I MuHnMyM-
590°r MAKCHMYM
= 600 F
& | o
& 400 F
200 F
| YN . i 3
0 : I L

R1 R3 R5 R7 R9 R11  R13
R2 R4 R6 R8 R10 RI12

Puc. 1. Pacnpeznenenns paccunTaHHbIX HHTEHCUBHOCTel ocal-
KoB R1—R12 u uHTEeHCUBHOCTH 0caJKoB R13 10 M3MepeHusM
0CaIKOMEPOB
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xoautr 200—300 MM/4, 4TO, BUAMMO, SIBJISIETCS BEpX-
HOM TIpefieJoM /79 paccMaTpuBaeMoro AHA. B atoit
cBs3u coorromennst (1) u (3) TaksKe HeIb3st PEKOMEH-
JI0BaTh /I pacueTa TaKUX OCAJKOB, TaK Kak B cIydae
UX [pHUMeHEeHNsI WHTEHCHBHOCTb OCAJKOB SIBJISIETCS
3aBbIIIEHHOI].

CpeiHeKBaipaTUdecKoe OTKJIOHEHHe [JIsI  pac-
npenesennii R1—R10 MeHAJIOCh B MHUPOKUX Mpeeax:
or 86 (R10) 1o 936 (R8), ykasbiBag Ha GOJIBIION pas-
6poc 3Havennii. CpeaHeKBaJpaTHUECKOE OTKJIOHEHUE
11 R11 mw R13 coctaBmio 34 m 43. MakcnManbHoe
3HaYeHHe WHTEHCUBHOCTH 0CaakoB 1o ¢opmyne (2)
6b10 paBHO 160 MM/, a TO M3MEpPEHUSIM OCaTIKOMe-
poB — 156 MM /4.

Bout onpesesner KoabGUIHEHT KOPPEISIIUT MesK-
[y M3MepeHHOIl HHTeHCUBHOCTBIO ocagkoB (R13) u pac-
cuntauubMu 3HavenuaMu (R1—R12). Boi6pan panro-
BbIl Koappunuent koppesarun CHUpMeHA B CBA3N
C TeM, 4YTO aHAJM3UPyeMble BbIOOPKH He IIOUNHSIINCH
HOPMAJIbHOMY 3aKOHY PacIpe/le/IeHIs.

Pe3ysnbraThl pacyeToB TMOKa3adl OTCYTCTBHE KOD-
pesanun MeXay paccMaTpIBaeMBIMHU BeandnHaMu R1—
R10 u R13. OGHapy:KeHBI KOPPEJSIUOHHBIE CBSI3U
R13 ¢ R11 n R12. KoadpdunneHTsl KOppeasnni 3Ha-
anmbl (p < 0,05, p — ypoBeHb 3HAYNMOCTH) U PABHBI
0,74, n 0,56 coorBeTcTBeHHO. BbIle OBIIO MOKa3aHo,
4TO pacyerbl ¢ ucnosb3oBanueM (popmyJb (3) cyurect-
BEHHO 3aHIDKAIOT UHTEHCHBHOCTb OCA/IKOB, IIOITOMY 3TH
JIAaHHbBIE Jlajlee He PAcCMaTPUBAIOTCS.

Hau6ombumuii koadpdunnent xoppessiu (0,74)
6b11 TosydeH aaA R11, kKoTopad BBIYHCTIATACH C HC-
oJIb30BaHNeM u3aMepeHniit Kpp. ITa MeTo[nKa pacyera
peKOMeH/IoOBaHa MpH HajIuduu rpaja [22].

CroJib 60b1110iT K03 PUITIEHT KOPPETSIII OKa-
3aJICI HECKOJIbKO HEOKHMJAHHBIM, YYHTBIBAas TOT (haKT,
4YTOo 06JacTh HAMOOJIbIIell WHTEHCHBHOCTH OCAJKOB W3
KOHBEKTHBHBIX O0JAKOB MMeeT BecbMa OrPAHNYEeHHBbIE
TOPHU30HTATbHBIE pa3Mepbl. IJTO YMEHDBIIaeT BepodT-
HOCTD ee TOIAIaHng Ha 0CaIKoMep.

Paccmorpum otHomenne R11/R13, koropoe xa-
pPaKTepHU3YeT PACXOKIAEHUST MeKIY U3MEPEHUSIMU OCaJl-
k0B 110 (opmyie (2) u gaHHBIME OCagKOMepoB. B 73%
clIy4yaeB OHO HaxojuTcd B mpezenax 0,8—1,8, uro yka-
3BIBaeT Ha /I0CTATOYHO XOpOIee COOTBETCTBHE JAHHDIX.
B 10% cay4daeB ono nexkut B mupeaenax 0,4—0,8,
u B 17% — B mpegesax 1,8—2,8. Otcioga cieayer goc-
TATOYHO BaKHDII BBIBOJ O TOM, YTO B CJIy4ae BBIUMC-
JIEHUSI WHTEHCHBHOCTH OCaKOB 10 (opmyJe (2) Mak-
CUMaJIbHble 3HAUYEHUS Ha OTJIEeJIbHBIX yYacTKaX BbBI-
6paHHOIl TepPUTOPUN MOTYT CYUIECTBEHHO OTJIMYATHCS
OT M3MepsIEMBIX OCAJKOMEpPaMH 10 TPUYNHAM, OTMe-
YeHHBIM BBIIIE.

TaxuMm o6pas3oM, ToOJIyIeHHDbIe JaHHbIE YKAa3bIBAIOT
Ha TO, YTO CTOJIb WHTEHCHBHBIE OCAJIKH I[esIeco06pa3Ho
paccYmuThIBaTh, MCMoab3ysd Kpp B KauecTBe HM3Mepsie-
MOI paIOJIOKAINOHHON XapaKTePUCTHKI.

5. Mukpodusuyeckasi CTpyKTypa 00J1aK0OB

PaCCMOTpI/IM CTpoeHue 006JIaKOB B Iiepuon, Korja
Ha6JIIOI.IaJII/ICb Hanbojiee MHTEHCHUBHbBIE OCaJIKN II0 M3~
MepeHHuAM OCaJJKOMEpPOB. B xkauectBe IIpuMepa Ha

puc. 2 (B. BKJagKa) TIPeaCTaBICHBI BePTHKAJIbHBIE
ceueHus JBYX KY4YeBO-/I0KIEBBIX 00JIAKOB, PACIIOJIATaB-
mIxXces HaJl ocaikoMepamu B6sm3n T. Jlomonocosa. Ce-
YeHUsI CJIeJIaHbl MePIeH/UKYISIPHO HAIPaBJIEHUIO JIBI-
skenns o6makoB. /laHHble 0 MUKPO(U3ITIECKOM CTpoe-
HUU OGJIAKOB TOJIYYeHbI M0 Pe3yJbTaTaM IIOJIsSIPU3Alli-
OHHBIX M3MepeHUil TT0 MeToJnKe, M3J0KeHHOI B [23].
3a BpeMsl OJHOTO Pa/MOJOKAllMOHHOTO 0630pa KOJu-
4ecTBO 0caAKoB U3 obiaka Ne 1 (puc. 2, @), usmepen-
HOe ocajkoMepoM, cocrtaBuio 21,1 MM, T.e. R =
= 126 Mmm/4. Ha puc. 2, 6 mpeacTaB/IeHO CTpoeHHe 06-
Jaka Ne 2; KOJUYIeCTBO OCAIKOB, 3a(DMKCUPOBAHHOE OCA/T-
KoMepoM, ObLio paBHOo 19,6 MM, T.e. R = 117 MM/ u.

W3 puc. 2 cremyer, 4To B BepXHeil 4acTH 06JTaKOB
pacmoJiaraiuch JedHble YacTUIBl Pa3JInTHON (HOPMBI
U MJIOTHOCTH. 3HAYUTENIbHBIH 06beM o6JaKka 3aHuMaIn
YACTHIIBI Tpaja, WX BEPXHIS T'PaHUIA PACHoJaraiach
Ha BbicoTe ~ 10 kM. I'pag ¢pukcmpoBaicsa HIKe O Bce-
My o6J1aKy BILTOTH JI0 3eMHOii nosepxHocti (puc. 2, 6).
TakuM 06pa3oM, OCaJKU BKJIIOYAIN U TPAJOBbIE dac-
THIIBI, YTO TaK)Xe PETUCTPHUPOBATIOCH MHOTOYHCIEHHBI-
MU HazeMHbIMU HabJiofeHsaMu. HacTHIlbl KPYyIbl pac-
TOJIATAJIIICh B OCHOBHOM BBIIe HYJIEBOIl M30TE€PMBI, 3a-
HUMas 3HAYUTEJbHBbIH 06beM objaka. Hiske HyJieBoit
U30TEPMBI PErHCTPUPOBAIACH 30HA OCA/IKOB, C TOPU30H-
TaJbHON TIPOTSKEHHOCTbIO, TpeBocxomsamnieit 10 kM.
MoOKHO TPEIIONOKITb, YTO MHTEHCUBHOCTH OCA/IKOB
6bl1a HanOOJIBIIEl B IeHTpaTbHON YacTH objaka, IIph
3TOM OCAJIKU COCTOSLIN U3 JOK/EBBIX Kallesib M Tpaja.
[To-BuanMOMYy, KUAKOKAIETbHbIE OCATKNA B 3HAUNTEb-
HOIi cTerleHN OBLIN CBSI3aHBI C TAasHUEM U BbBINAI€HIEM
YACTHUIl KPYTBI U TPajia. ITOT BBIBOJ TOATBEPKIAETCS
pe3yJibTaTaMi KUTAWCKUX Y4YeHbIX [24], KoTopble mpn
WCCTIeOBAaHIH Ky4eBO-T0KIeBOTO 0b6JaKa, (HOpMIpPYyIo-
IIETO 9KCTPEMAJbHBIE OCAJKH, TaKKe BbIIEIIIOT 0CO-
6y10 POJIb KPYTIBI U Tpaja.

6. CrarucTuueckue XapakTepUCTHKH
06J1aK0B

AHaym3 pe3yJbTaTOB PaJNOJOKAIMOHHBIX U3Me-
peHMii BBICOTHI BepXHeil TpaHWIbI 00JAKOB IIOKa3al,
YTO OHA MEHAJIACh B IMUPOKHUX TIpefiesaX, ITIPeBBIITast
B HeKoTophiX caydagx 20 kM. It usmepenusa (pu
GOJIBIIION  OTPasKAEMOCTH)  SIBJIAIOTCS  HEHaIesKHBIMI
u3-3a BJIUSHUS OOKOBBIX JIETIECTKOB [HarpaMMbl Ha-
npasiennoctu [11]. Kak 6pu10 ykazano panee, Bepx-
HsIsl TpaHuila o6JaKOB, 10 JaHHBIM Pa/H030HI0BBIX
U CIYTHUKOBBIX HAOJIOJIEHUl, pacroJiarajach Ha BbI-
cote 12,5—12,8 kM, 4TO JJI51 paccMaTpUBaeMoOil Teppu-
TOPHUH SBJSETCS JOCTATOYHO PEIKHUM SIBJIEHUEM.

[lanHble 06 OCHOBHBIX XapaKTepPHCTHKAX 06JaKOB
npejcTaBjieHbl B Tabs. 2 u Ha puc. 3. OTpakaeMOCTb
06J1aKOB TIpeBbIata 52 1bZ, MakcuMaabHOe 3HAUYeHNe
cocraBmwio 65,5 n1bZ, meqmana — 62,5 nbZ. B pa6orax
[25—28] mokasano, uto npu Z > 40 1BZ nHabmaomaercs
nepexo/i 06JIAKOB B TPO30BYIO CTauio. B To ke BpeMs
CYUTaeTcs, 4YTO TPHU Tpajie MaKCHUMaJbHAas OTpakae-
MocThb TipeBocxoaut 55 AbZ [29, 30]. VMcxons u3 BbI-
IIeyKa3aHHOTO MOKHO TOJaraTh, YTO BCe HMCCJIEIOBAH-
Hble o6Jaka OBLIN TPO3OBBIMH W TOYTH BCe U3 HHUX
cofiepKa/i YacTuibl rpaga (puc. 3, a).
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Ta6numa 2 Meamama BBICOTBI MaKCHUMaJBbHOI OTpaskaeMoCTH
OcCHOBHbIE CTATHCTUYECKHE XapPaKTEPHCTUKH 06JaKOB H, pasua 2,4 kM (puc. 3, 6), 4TO COOTBEICTBYET

=8¢ temmneparype 8,0°C. B 72% ciydaeB BbicoTa 0GJacTH
glgl & g | 2 =t MaKCUMaJIbHO# oTpaskaeMOCTH ObLTa MEHbIe BbICOTHI
5] o
XapakTeprcTika % E E = § £ HyJeBoil n3oTepMbl. TaknM o6pa3oM, HambOJbIIAS OT-
& § ; Z1=5 Pa’kaeMOCTb PETHCTPUPOBAJIACH B 30HE OCAJIKOB, a TaK-
=
2 oo ’Ke B 00JTaCT! TagHUS THAPOMETEOPOB, T/l JIe/[STHbIe Jac-
MakcuMasibHas PaJNOTIOKAIIIOH- THUIBI ITOKPbIBAJINCH BO[[HHOﬁ HJIeHKOﬁ, cJjieJoBaTe/bHO,
Has orpaxkaeMoctb (Z,,, 1BZ) 60,6 62,5 52,5 65,5 3,9 BO3pacTajia JUsjieKTpruyeckas IIPOHUIIAeMOCTb YaCTHIL,
Bbicota o61acTi MaKCHMAJIbHOIL YTO MPUBOIIIO K YBeJUUEHHIO oTpaskaeMoctu [7].
orpaxaemoctu (Hy , kM) 2,8 2,4 1,1 58 1,5 Pacuerpl ¢ wucnosb3oBaHNeM cooTHoleHns R11
R11, Mm/1 85 91 34 160 34 IIOKa3aJii, 4TO MaKcuMajJbHad MHTEHCUBHOCTH OCa/IKOB
R13, mM/u 74 51 31 156 43 HaXo[WIach B mpemenax 34—160 mm/u (puc. 3, 0;
O6beM TepeoxIaskIeHHOI YacTi taba. 2). Meauana cocraBuiaa 91 mm/u. CoryacHo
obmaka (Vs, km®) 244 174 0,34 718 233 usMepenusM ocakomepos (R13) uHTEHCUBHOCTD OCajl-
[Liomaxs obmaka (S, kM) 92 62 1,1 290 85 KOB HaXoam/aach B mpegenax 31—156 Mm,/4, a MeanaHa
OrHomurenne 06beMoB o61aka pactpenesenust 6pita paBHa 51 MM/4. Tlpn atom 3Ha-
¢ rpagom 1 kpymoit (Vi/Ver) 10,21 0,15 0 0,93 0,24 yernss R13 ocpeansuinch 3a nepuog 10 MUH. YUuUTbI-
£, MuH™! 2,2 1,9 0,10 7,0 2,2 Basg 0COGEHHOCTH W3MEpPeHHH ocaJKoMepaMu, MOKHO
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moJlaraTh, 9TO TPH CTOJb WHTEHCHBHOM pa3BUTUU
00JTaKOB ~ MaKCHUMaJIbHAsi ~ MHTEHCHBHOCTb  OCAJKOB
B TCCJEyeMOM peTnoHe MOKeT OBbITh OGOJbllle, UYeM
160 MM/ 4.

PajinoJiokaIiioHHbIil 06beM 006JacTH € OTpaskae-
MocTbio Gosree SO0 nbZ wHe mpesbIman 718 KM°, Meua-
Ha pacmpe/etenns Gblta pasHa 174 kM°. TLnomazb
ob6aka 1O yKa3aHHOMY 3HA4eHMIO OTPa’kaeMOCTH He
npesbimaga 290 KM?, Mejnana cocraBmia 62 km’. He-
06X0IMMO OTMETUTH, YTO KaK IJIOMAQ/lb, TaK U 00BeM
06/1aK0B BecbMa 3HauuTe/bHbI (cM. puc. 3, 6).

ITo MeToauke [23] paccuuTbiBach MUKPODU3NTe-
cKue xapakTepuctuku oGiaka. Ha puc. 3, 2 mpuBe/e-
HO OTHOIMeHNMe o6beMa OO6JaKa, 3aHSATOTO TPAJoM,
K 00beMy, 3aHgaTOMY Kpymoil Vy/Vgr. Mennana pac-
npeaeenns pasta 0,15 (M. puc. 3, 2).

Jliamason qactor MosHmi coctapmt 0,1—7,0 Mun™";
memuana — 1,9 mun~! (ta6i. 2, puc. 3, e). Hammu Goee
paHHie paGOTBI 10 MCCJTIEJOBAHUIO YACTOTHI MOJHUIT
B paccMaTpHBaeMOM peTHOHe IOKa3asil, YTO MeanaHa
pacnpenenenns passa 1,4 mun ! [26]. TakuM o6pasoM,
pe3yJIbTaThl N3MepeHuil B JaHHoil paboTe COOTBETCTBY-
10T TeM, KOTOpble ObLIN TTOTyYeHbl paHee.

Boumu BbIMOTHEHBI pacyeTbl KoaduimenTa Koppe-
aaunu (CrnimpMeHa) MeskAy 4acTOTOii paspsiioB U OC-
TaTbHBIMU XapakTepuctukamu. Koadduimentsr kop-
pessin - okasamuch 3Hadumbl (p > 0,05) must  cue-
ayouux  xapakrepucruk: R11(0,72), R13 (0,71)
u o6beMa o06JaKa BBIIIE HYJIEBOI H30TEPMBI, COJEP-
skamero kpymy (0,53). /locTaTouHO CHIbHAsA KOPPeJisi-
IINOHHAS CBSI3b MeXK/y YaCTOTOH 2JIEKTPUYECKUX pas-
pAnoB n 06BEMOM ob6Jaka ¢ Kpymoil (UKCHpoBaiIach
panee [21]. DBoubiine ko0ab@UIMEHTH KOPpPeJSIuu
MesKy 9acTOTOI pa3psoB W MHTEHCHBHOCTDHIO OCATKOB
¢uKCHpYIOTCS HaMU BIepBble Ui JAaHHOTO DPErHOHA,
XOTSI CBSI3b MEK/y ITHMU XapaKTepUCTUKAMHU OTMeda-
Jack B pane 3apyOeskHbIX uccaenoBanuii [31]. Bos-
MOJKHO, CTOJIb BBICOKHN KO3((DUIMEHT KOPPEJISInu
ABJSETCA CJeJCTBHEM TOTO, YTO PACCMaTpPHBAIOTCS
JINIIb MHTEHCUBHBIE OCAJKH, KOTOpble c(opMIpoBa-
JINCh B 3HAYNTEIBHON CTEMeHW 3a CYeT TAdHUS Jielsd-
HBIX YacTHI[, B TOM YHCJe Tpajaa. BeposTHO, JeisHble
YACTHUITBI UTPAIOT BAXKHYIO POJIb B 3JEKTPU3AINN 06Ja-
KOB B HCCJTeyeMOM paiioHe.

3akouenne

WccmenoBanbl XapakTepucTuku 19 061aKkoB, M3 KO-
TOPBIX BBINAJANN OYeHb HMHTEHCUBHbIE OCAJKH, 3a-
dukcupoBannbie ocagkoMepamu B Caukt-IleTepOypre
un oxpectHoctax 18 wuionsa 2020 r. Mcnoab3oBanuch
JlaHHble u3MepeHuii pajuosiokatopa JMPJI-C, Beco-
BBIX ocagkoMepoB Pluvio? 200 u rposomneseHraiuoH-
Hoit cucremsr Blitzortung.

[TpoanammisnpoBara 060CHOBAHHOCTH HMCIIOJIH30Ba-
Hug QopMmys s pacyeTa WHTEHCUBHOCTH OCA/IKOB,

TMPIMEHSAEMBIX TP PaNOTOKAINOHHBIX W3MepPeHNX.
CpaBHeHHe C JaHHBIMH OCAJKOMEPOB IIOKA3aJ0, 4YTO
MHTEHCHBHOCTb OCAJIKOB, OIpe/eseHHad o popMyJIaM,
UCTIOB3YIOMINM pa3Hble MOJIM(MUKAINNA COOTHOIIEHS
Mapmasia—IlanbMepa, He KOppeIupyeT € HU3Mepe-
HUSIMH OCAJKOMEPOB B cJydae, KOT/la MHTEHCHBHOCTD
ocasikoB mpesbimaer 30 MM/, a OCAJKH COJEpsKaT
YaCTHUITHI TPajia.

BriepBble BbITIOJHEHDI OIIEHKH MHTEHCHBHOCTH OCAl-
KOB Ha OCHOBe M3MepeHHH yIelbHOi AnddepeHnarb-
HOIT ha3bl MPHU MOJIAPU3AMUOHHBIX U3MEPEHUSX C T0-
Motipio paamosokatopa [IMPJI-C pmnga pacemarpu-
BaeMOro pafioHa. YCTaHOBJIEHO, 4YTO Ko3(DUImeHT
KOPPeJISIINI MeXK/y MHTEHCHBHOCTBIO OCAJIKOB, IOJIY-
4YeHO U3 M3MepeHmil quddepeHImatbaoil Gassl, 1 oca-
KOMEepHBIX U3MePeHUil SBJIsIeTcs] HAaOOBbIINM TI0 CPaB-
HEHWIO C JPYTHMH MeToJaMH. IJTO TOATBEpKIaeT pa-
Hee C/IeJIAaHHDII BBIBOJ O TOM, 4YTO [JaHHBII MeTo[
ABJSETCA ONTHMATBHBIM TIPH U3MEPEHHSAX OCATKOB,
coJlepsKalluX >KUJKUe Kamim i rpaf [22].

YcTaHOBIEHB! PA/IIONOKAIINOHHDIE XapPAKTePUCTUKI
00JIaKOB: BepXHsIS TpaHUIla 06J1aKoB OblIa BbIle 12 KM,
MaKCHMaJIbHas OTpaskaeMocTb Oblia GoJbie 52 nBZ,
MaKCHMaJbHAs WHTEHCHBHOCTb OCAJKOB MOTJIA TIPEBBI-
math 160 MM/4. B GosbIINHCTBE CJydaeB BbICOTa OG-
JIACTH MaKCHMAaJIbHOIH OTpakaeMOCTH 6bLTa MeHbINe BBI-
COTBbI HYJIEBOIl M30TEPMBI, T.e. HauOOJbIINe 3HAUEHIS
OTPa’kaeMOCTH PETHCTPHPOBATINChL B 30HE OCAIKOB,
a TakKe B 00JIaCTH TasgHUS THApPoMeTeopoB. B BepxHeit
qacTH 06JAKOB PACIIOJIATAINCD JieJ[THble YaCTUIbl Pa3-
JM9HOH (OPMBI W TJIOTHOCTH, BKJOYasg Kpymy. ['pax
omnpe/iesisiicss BIIOTH 0 BbicoThl 10 kM. Ocaaxu co-
CTOSIIIN 3 CMeCH JKI/IKOKATIeTbHBIX 1 TPAJOBBIX JaCTHII.

Bce wuccrenoBanHble 06JaKa OBLIM T'DO30BBIMH.
OTMedeHO HaIWYWe BBICOKOI KOPPEIAINHN MeXKIYy dac-
TOTOH BJIEKTPUIECKUX pa3psioB (MOJIHUIT) W WHTEH-
CHBHOCTBIO OCA/IKOB.

Munancuposanue. VlcciejoBaHne BBITIOJHEHO TIPH
dunancosoii mognepsxke PH®D (rpant Ne 22-27-20031)
u Cankr-Tlerep6yprckoro Hayusoro Qonma (corsarie-
nne Ne 58,2022 ot 15 ampessa 2022 1.).
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A.A. Sin’kevich, Yu.P. Mikhailovskii, A.B. Kurov, I.A. Tarabukin, N.E. Veremei, O.A. Dmitrieva,
R.E. Torgunakov, M.L. Toropova. Characteristics of convective clouds producing heavy precipitation in
northwest Russia.

Characteristics of clouds which produced heavy precipitation in St. Petersburg and Leningrad region on
June 18, 2020, are considered based on measurements with C-band Doppler radar, Pluvio® 200 weight precipita-
tion gauges, and Blitzortung lightning detection system. To assess the intensity of precipitation, different val-
ues of the coefficients in the Marshall—Palmer Z—R ratio are studied. We show that it is reasonable to use the
specific differential phase to calculate the precipitation intensity when it exceeds 30 mm/hour and precipitation
consists of raindrops and hail.

The top of the clouds exceeded 12 km, the maximal reflectivity was higher than 52 dBZ, the maximal pre-
cipitation intensity could exceed 160 mm /hr. A significant volume of a cloud was occupied by hail particles,
which were recorded from the earth’s surface up to an altitude of 10 km. The highest reflectance was recorded
in the precipitation zone, as well as in the hydrometeors melting area. All the clouds under study were thunder-
storm. A sufficiently high correlation between the frequency of lightning and the intensity of precipitation is
noted. Spearman’s correlation coefficient exceeds 0.7.
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Puc. 2. Pacnipeiesienne Ha BepTHKAIBHOM pPaHOJOKaIlMOHHOM ceuennn o6aaka Ne 1 (@) m o6maka Ne 2 (6) ruapomereopos: VI —
BEePTUKAJBHBIX JeAIHbIX KpuctaanoB, CR — gengapix xpucrtamnoB, DS — cyxoro crera, WS — tatomero caera, LDG — kpymst

¢ HU3KOIl mioTHOCThIO, HDG — Kpynbl ¢ Bbicokoil mioTHocThio, HA — rpaga, DZ — mopocu, RN — noxaga, BD — Goabmnx
Karle/ib/ TaloIlero rpaja
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