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CroxacTuieckoe ollecduBaHH¢ BE€KOBOI AHHAMHAKHW Ce30HHBLIX
paCHpe,Z[eJIQHI/Iﬁ cxeJHeBHBIX aTMOC(l)eprIX O0CaJKOB

Ha IIpuMepe HabAOJAeHNIT B KneBe

{(Hpedemasaeno waenom-xoppecnondenmom HAH YVepourwe B. H. Ocadwum)

Hocpedemsost oboluentozo HOPMAADHOZO MPETNApEMEMpUlecKoze pacnpedeastus | Generali-
zed Goussion 2) nocezoHHe 66000adaH0 62K050A JUHOMUKD CTMEGMUCTIUYECKUT pacnpedeseru]
eoicedneaHuT ammocihepunr ocadrkos. [lnocaesicenn mendenuun seposmuocmell uUx Kamezo-
puti. Yemanosaeno, wmo eposmMHOcM, SKCIRPEMAALHO HUSKWE 0C00K0S 6 ASMHUE CEZ0HY Yse-
ansusaaccy om 0,39 Jdo 0,62 u, noofopom, & sumpue cesonmw onyckaancs om 0,58 do 0,33,
Clouamepustvie Mperon TAPAIKMEPHY OAA SKCMPEMAALHO SHCORUT 0CA0KOE & ZUMHUE CEIOHDL,
rozda uxr seposmuocmy pocaa om 0,08 do 0,22, o & aemmie 14 0CEHHUE CEIOHM YMEHBUTATC Y.
Humerncusnooms ocadkos 6 npedeaar Hopmn canbo pocad & MENEHUE 2000 30 UCKANUEHUEM
aema. Ocadiky 60ue WAt HUNCE HOPMb HE UMEAU CYUECTNSEHHNE SEK0SHE Mendenuurl.

CyxIeand 06 H3MeHeHHIX peKuMa aTMOCchepHLIX 0CaIKOB OCHOBLIBAIOTCI IPEHMYINECTBEHHO
Ha TEHJCHIUAX HX CYTOTHBEIX H MECATHBIX CYMM, TOrJa KakK M4 OpaKTHHIecKHxX MoTpedHocTeld
HeoOXOUMBl 3HAHAA O TPeHJAaX 3KCTpeMATBHBIX eKelHEeBHBIX BeTHInH oca Kok, IIpobmema 2a-
KJIWYTaeTed B TOM, UTO PANKI H3MePeHHBIX KOMHYIeCTE eXReIHeRHEIX 0caJkoR B MYHKTe HAHIIe-
HEI cOOep KaT HyJAeRLIe BeIHTIUHEI, COCTARIMIONINE, IOPOo, Ho/lee IOJIOBHHLI BeeX 2HAYSHHI, 9TO
JellaeT HPaKTUYecKd HEeBO3MOMKHBIM YCTAHOBJIEHHE 3 KOHOB UX CTATHCTHYECKUX paclpelle/eHuid
2a Mecqar, Halma me/ib — H2RICKaTh MATEMaTHIeCKYIO MOJeb HAeHTHMHKAITHN CE20HHLIX 2aK0H0R
CTATHCTHYIECKWX pacipeleTeHnt cyTOIHRIX 0Ca JKOB, PACCYHATATE BEepOATHOCTH 3KCTPEMATBHRIX
3HAYUEHWH W MpoBecTH AHANW: TPEeHJOR BepoATHOCTE.

B ocHOBY MccmenoRaHWA TOMOXKEHR] exKeTHERHEBIE 3HAUEHNA KOAMYIeCTRa aTMochepHBIX 0cal-
KoB B Kuere, nonmygennnle I'uapoMeTeopoormaecKol cnyzkG0l YKpanHel IO peayiILTaTaM CTaH-
JapTHLIX €XKeTHERHLIX HAOMIONCHHH B CHHONTHISCKHE CPOKH 3a Hepuon ¢ 1900 mo 2010 rr.

OORIIHO, 17149 MOIeNIHPOBAHAS CTATHCTHYICCKHX pacupeleleHrl cyMMApPHBIX 10 TEePPHTORHA
e7KeJIHEBHBIX 0CAJTKOB, HCTIONB3YIOT TaMMa-pactipefienenne |1, 2|, Ho 0HO He MOMKeT 6bITh HCTIONE-
30RAHO /I8 MOJeTAPOBAHAA CTATHCTAYECKIK pacTIpe/leeHnit exKeTHeBHEIX 0ca JKOB B MyHKTE Ha-
GIroeHA IO Ce30HAM: He MO3BOMAET BHYUACTHTE p(x = () — MIOTHOCTHE BEPOATHOCTH HYJIEBOTO
aHa"9eHnd oca koe. Ocobo crlefyeT OTMeTHTE pachpefienedne Bettyamna, peKoMeH oBaAHHOS JI4
“BLIDABHMBAHAA" SMIHPUYECKHX PACIIpe/ieNIeHnit CKOPOCTH BeTpa [3]| H KOTOpOe IBITAITCA IpHMe-
HATE JIJIA e¥KeJJHERHBIX OCaJKOR, TOTJa Kak hyHKIHA paclpele/eHnd BepoadTHOCTaR Tocae THITK
MpaKTUIeckH OKashIBaeTcd O0JbITe elWHANEB. KoppeKTHEIR yUeT HYNeBRIX OCAJKOR TTPHHITHIIA-
ATBHO BaKeH TpH PeleHrH TMOCTABJEHHABIX 3371aY BEUJY TOTO, UTO 3KCTpeMAaJbHEIE OCAJKH —
H20LITOK WX WM OTCYTCTBHE — HAHOCIT HelloIpaBUMEIe VINEpOhl. B aToll cBA3m A4 HIeHTH(H-
KallMKi Ce30HHBIX 33KOHOB CTATHCTHYECKUX paclpele/]eHli ¢y TOYHbIX OCaJKOB HAMK IpUMeHEeHs,
ACCHMETPUYHAS SKCIOHeHIHaIbHad MoZesb (Generalized Gaussian 2) [4]:

(e

PO = e — b= )] T
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rye p(x) — WIOTHOCTH BEPOATHOCTH €KeTHEBHBIX BENMIHH OCAJKOB @, MM, £ — MeNaHa; o —
cTaHIAPTHOE OTKIOHeHNe, k — mapaMeTp hopMbl pactipeneneand. [lapaMeTphl £, 0 BEMACIAIACH
M0 exKeJHEeBHBIM BeJHYUHHAM OC3IKOB JJd 3MMBI, BECHEBI, JeTa W OCeHM KaXKIoTo rofa, HAtHHAsd
c 1900 mo 2010 rr. IlapaMeTp & pacumTHIBAJICA MOCASA0BATENLHO A0 COTVIACOBAHHSI CMOIEIHpPO-
BAHHOH KPUBOH IVIOTHOCTH BEPOATHOCTH p(z) ¢ KPHBOH SKCLIEPUMEHTAJILHOMN IJIOTHOCTH BePOLT-
HocTe! P )oxen-

BeneneTere 9KCOOHEHNUAIBHOTO BHA KPHEBOH MAOTHOCTH BepPOATHOCTH OCATKOB, BhITeme-
HIe KATErOpuil e:Ke/THEBHBEIX OCAKOB — SKCTPEMasIbHO Huke HOpMBI (DHH), sHauuTenb-
no uamke wopmel (3HH), muxke nombr (HH), nopma (H), Beume nopmer (BH), snauu-
TeabHo Bbime HopMmbl (3BH), skcerpemasibio Boime mopmbl (9BH) — ocymectrisinocs
cregyommuM obpazoM. B KadecTBe OCHOBBI IPH pacdeTe TPAHHI, KATeTOpHI IPHHHMAICS 33KOH
CTATHCTHYIECKOTO paclpellelleHus 0CaIKOB COOTBETCTRBYIONIETO Cce30Ha, HIeHTAMATIUPOBAHHEBIN O
BCceMY BEKOBOMY MACCHBY HabIIOJeHWH, WH, APYTUMHI CIOBAMH, HCIOAB30BATACH BEKOBAA HOP-
Ma CTATHCTHYECKOTO paclpelle/leHnd eXXeTHeBHBIX 0CAJKOB AHAIM3HpPYEeMOTO Ce30Ha, 1A Tero
BRIUUCIANACEH CTATACTHKH: &,, d,. KpoMe Toro, paccIHTBHIBAJINCL JJIS KaXA(IOTO ce30Ha 33 Be-
KOBOH [epHO[ CpelHHe 2HAaYeHUd exKe HEBHBIX OCaJKOR [y, T. € BeKOBble HOPMEL exKelHeRHBIX
OCaJIKOE 2a ce20H. [IpH BRIeNeHAN rpaHn KATer OpHil 0caKOB HH2Ke HOPMEI H3y9aeMOro Ce30Ha
Bech JIHANA30H KolebaHnit ocalkoB OT HYJIEBOTO 10 MAKCHMATBLHOTO 3HaMeHTH 38, BEKOBOW MepHOT
HabIroneHAtt pasduBasicd Ha AWANA30HBI TaK, YTOOBI 10 3HaUeHnA H oKaswiBasioch TpH JHANa-
=zora: HH, 3HH, HH. I'pasurnsl kaTeropitt BeIe HOPMBI BRIMHCAAIACK, KAaK TPUHATO B KJIH-
MAaTOJIOTHH, OTHOCHTE/IBHO CPELHEro BHAYCHHS ty' H(py + 0y), BH(w, + 20,), 3BH{u, + 30u).
3aTeM IOCPEeJCTBOM HHTETpasia BEepOATHOCTEN, ONpeealuchk BePOATHOCTH KATErOPHN OCaTKOB
M0 BHIIeNeHHBIM JHamnazoHaM. llonytdeHHbIe O BEKOBOMY MACCHBY JAHHBIX TDAHWUITH KATero-
puHt ocafIKoB 3WMBI, BeCHBI, JeTa W OCeHH HCIOJIbI0BAJHCE /1A OIEHKH BepOATHOCTEN KATeTopnit
0CAJKOB KaXkKJoro U3 ce30H0B Mepuofa 1900-2010 rr. ¢ y9eToM 3aKOHOB CTATHCTAYECKHWX DACTIPE-
JeqeHHA COOTBeTCTBYIOLWHY HM eXKeIHEBHBIX OCAKOR.

BaKOHBI BEKOBBIX HOPM CTATHCTHYECKHX PACHpENeleHHil eXKeTHEeBHBIX OCAJKOB II0 Ce30HAM
HE HUMEIOT CYIIECTBeHHBIX pasziugnil no (opMe M OTIAY9al0TCd JINIIL JJIAHON CROMX “XBOCTOR™
2AMOlt — 41,5 MM, RecHOM — 80 MM, neToM — 1035 MM, oceHBI0 — 71 MM. YpPOBEHL COTVIACHS r
MeXK Y BeKOBOH HOpMOH ce30HHBIX pacTpelieleHnt TacTOT eXKeIHEBHBIX OC3/AKOB MO JHANa30HaM
W KPpHBEIMU WX WIeHTHGHUIUPOBAHHBIX CE30HHBIX CTATHCTHYECKAX paclpeleleHHt! KoaebraeTcs
B npegenax 0,996-0,998 (o ma puc. 1). XoTd KOMHYECTBO HAOIIOICHHN €Ke/JHEeBHBIX 0CAIKOB 3a
OTIpe/le/TeRHBIN ce30H KOHKPETHOTO T'0J13. OTHOCATEIBRHO He GOJBITNoe U KolebaeTesd okKoao 90 sHaTe-
HHI, HO YPOBeHb COIVIACHS MeX Iy paclpeleleHHeM 9acToT W KPHBOH paclpelelleHls ocTasTesd
GrmakuM 1 (eM. 6).

BekoBrle HOpMBI BepoATHOCTeN KaTeropmitt exkelHEBHBIX OCAJKOB BECHOM, JMeTOM M OCeHBID
He HMeRT CYLIECTBEeHHBIX paz/iuduil, TorJa KakK BepodTHOCTH 3KCTPeMasbHO HH3KHX 0CaLKOB
BECHOMH, JIeTOM W OCeHBI cocTakmdna (0,65-0,66 W cyllecTEEHHO NPeROCXOLHIa WX 3UMHIOK Be-
postiTHOCTE 0,56 (Tabm. 1).

YcTaHOBIEHO, 9TO BeKOBYID JIMHAMHAKY SKCTPEMANbHBIX OCATKOB HEBO3IMOMKHO MPOCIEIATH
o UxX GakTHYIecKUM 3HAUeHHAM 683 M3yIeHNd 3aKOHOB CTATHC THYUECKHNX paclpefleNeHnil exes-
HEeBHHBIX ocalKoB. HampuMep, TpeHI BpeMeHHOTO pAJa KOJAMdecTBa JHel ez ocaliKoB 3HMO To-
JIOMHTENBHEIN, TOra KAk TPeH BepOoATHOCTER SKCTPEMAIbHO HURKHY OCaIKOR OTPHUATE/BHELH,
9T0 0OYCHIORIEHO HOMBIIAM KOMTUYEeCTRBOM JHEH 63 0calKoB W OOMIbHBIMA OCAIKAMH BHIIIle HOP-
MBI B TedeHHe TOTO JKe CE30Ha; aHaJoTHYHOe HpOTHEOpeYne 00HAPYIKANOCH W B BECEHHAX TPEH-
Jax.
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Puc. 1. Cornacue MeK Iy BeKOBOH HODMOM SUMIErO DPECHDELEIeHNs UaCTOT eXKeIHEBHLIX OCAIKOB U TJIOTHOCTLIO
p(z) UX BePOATHOCTH (4); MEKIY DACTIPeNe ISHIEM YACTOT E3XENHEBHEIX 0C&KoB 3uMolt 1001 I, ¥ II0THOCTLIO UX
BepogaTHOCTH (6): 1 — wacToTsl (cTonbukw); 2 — maoTHOCTH BepoaTHOCTH P(#) (KpuBas)

Hambonwryo BeKOBYI0 H3MEHYHMBOCTL HCIBITLIBAJIN BEPOSATHOCTH KATETOPHH exeTHEeBHBIX
ocankoe PHH B zumMHIe ce20HBI OpH TpeHAe ¢ KoadpdumuenToM —0,014, onycKasgck OT CBOETO,
6AMRKOro K HopMe, 2HadeHnd (0,58 B Hadale Mponioro Beka no 0,33 B 2010 r. puc. 2. OTpuna-
TelbHBIE TpeHNB oca Ko DHH mpocmexnBaanchk TakikKe B BeceHHMe W OCeHHHEe CE30HBI ¢ Ko-
achdpmmmenTamu cooTreTcTRerHo —0,009 11 —0,013, Ho B JeTHMe, HAOOOPOT, OTMeTaJACH POCT WX
BepoaTHOCTER 710 0,62 ¢ KoachdunmenToM Tperga 0,004,

CrenymIiyo N0 3HAYAMOCTHA BeKOBYIO H3MEHIHBOCTE HCHILITHIBAIH BEPOATHOCTH KATETOPHIA
eXKelHeBHbIX OCaJKOB B IIpelelaxX HOPMBl B 3WMHUE, BeCeHHHe W OCEHHHe Ce30HBI ¢ TpeHJaMH
cooTBercTRenHO 0,005; 0,004; 0,009, Hambomnee cymecTREHHLIE OCEHHANN pOCT BEPOATHOCTEH 0Ca,I-
koB H mpomnzotien ot 0,11 B Haua e Opoliaoro Beka fo 0,25 B 2010 1. B eTHWe ce20HBI BeKOBOTO
TpeHIa OCaJIKOB B MpelefaX HOPMEBI He 0OHApYKeHO.

CoM3MepHMEBIH TpeH,, OBITA XapaKTepeH /g eKeJHeBHBIX ocalkoB DBH B 3MMHMe ce30HH,
KOIZla HX BepOATHOCTL pocda oT 0,08 o 0,22 ¢ xoadpdumumentom Tpeuza 0,003; B Becenmue ce-
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Puc. 2. BexkoBas U3MeHUNBOCTL BEPOATHOCTEN eXKeINEBHLIX 0CANKOB 3UMON [a), BecHol (6), meToM (s), oceHbio
{z) no kareropusM: | — 3KCTPEMANLHO HUKe HOpME (1); £ — HOpMa; § — SKCTDEMABJLHO BhHIIE HODMEL 4 —
BEIIIE EOPMEL; § — SHAYKTENBLHO BHIIE HOPMBL; § — SHEMUTELHO HUMKE HODMbI; 7 — HHUKE HOPMbI

Tufaune 1. Bekoras HODMA BePOATHOCTEH KATETODHI KETHEBHBIX OCAJIKOB 110 CE30HAM

Kareropusg Humuas Bepxuaa Bepogar- Huuss Bepxusas Bepos-
OCEIKOB TPAHNIE, MM TPAHNALE, MM HOCTL TPAHNLE, MM TPAHNIE, MM HOCTE
Bunma Becna
DHH 0,00 0,55 0,56 0,00 0,60 0,65
3HH 0,56 0,83 0,03 0,61 0,90 0,02
HH 0,84 gLl 0,03 0,91 1421 0,02
H 1,12 4,45 0,13 1,21 5,45 0,10
BH 4,46 7,52 0,06 5,46 9,39 0,04
3BH 7,53 10,86 0,04 9,40 13,33 0,03
BH 10,87 41,50 0,15 13,34 80,00 0,14
Jero Ocern
DHH 0,00 0,94 0,65 0,00 0,61 0,66
3HH 0,95 1,41 0,02 0,62 0,92 0,02
HH 1,42 1,89 0,02 0,93 1,23 0,02
H 1,90 8,50 0,11 1,24 5,86 0,11
BH 851 7,52 0,04 5,87 10,18 0,04
3BH 7,53 14,65 0,03 10,19 14,50 0,03
BH 14,66 103,50 0,13 1451 71,00 0,12
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30HBI 3HAYHMON TeHIEHIMHA He BLISABRJIECHO; B JETHHE U OCeHHHe — BepodTHocTH ocankos DBH
VMEHLIIAJNCE ¢ KoadpdmmuenToM Tperza —0,004,

He obrapy:xeHo 1Mo ce0HAM 3HaYMMEIX BeKOBEIX TEHJIEHIHH B JMHAMHAKE e2KeJHERHLIX 0Cal-
kor: 3HH, HH, BH, 3BH. EjnHcTReHHAd TeHJeHIHA ¢ KoaddunmuenToM TpeHaa boaee +0,001
BEIABJIEHA B OCEHHIE CE30HBI, KOT/Ia BEpOATHOCTE eXKeTHEBHEX ocaiKoE BH yeemmmnace ¢ 0,05
B HadWaJe Opomnioro eexa fo 0,1 B 2010 1

Takum obpazom, obobiienHoe HopMaibioe pactpenesnenne (Generalized Gaussian 2) addex-
THBHO JJId NOCe30HHOH HAeHTHMUKAINA 3aK0HOB CTATHC THIECKIX paclpelelieHnil exkeIHERHBIX
ATMOChEPHRBIX 0caNTKOB. C ero TOMONIBI BOCCOZIAHO BEKOBYR JWHAMMKY CTATHCTIHIECKHWX Pac-
mpereqeHntl exKe JHEBHBIX aTMOCGEPHBIX 0CaTKOR B KHepe. YCTaHOBAEHO, 9TO TACTOTA SKCTpe-
MaJIEHO HH3KHAX OC3JIKOB B JIETHHME CE30HHEI VBETHYNBAIACE W, HAOOOPOT, ONYCKAIach B 3UMHHE
CE30HLI; OTPHUIATENBHBIE TPeHIEl IPOSBIAIAChL TAKIKEe BECHOH W oceHbio. BepodTHOCTEL 3KCTpe-
MaJIBHO BEICOKHX OCaJKOB pOCJIa 3MMOH, HO YMeHLIIAJAChH JeTOM M OCEHBID. HacToTa OCaliKoB
B Ipeneiax HOPMBI ciabo poclia BO BCe CE30HEI, 33 HCK/oYenueM JeTa. He obHapykeno cy-
IIECTBEHHBIX BEKOBLIX TeHIEHIWN B JUHAMHKE BEpOSATHOCTEN eXKeJHEBHBIX OCAJKOB BEIIIE HIH
HIKE HOPMEIL.
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HAH Vepaunw uw MUYC Vepaunw, Kues

JI. A. KoBanbuyk

CroxacTrndHe OLHIHIOBAHHS BiKOBOI JUHAMIKH C€30HHUX PO3IIOIIIIB
MIOJJeHHUX aTMocepHHX OonaIiB HA NPHKJIAIl CcHOCTepe>KeHb
B Kueni

Basdaru yanzaivHeR020 HOPMAALHOZO MpunepaMempuiHozo poanediny (Generalized Gaussian 2)
NOCEFOHHO GIFMEopeHo GIK0SY OUHOMIKY CIMOmuUCMUIHUT posnodials wodenrur ammocteprus
onadie. Hpocmemceno mendenuil ismostiprocmetll ix xomezopill. Beomawossaerno, wo mosipHioms
ERCMPEMAALHE HUFBRUT onadis 3blavwysaaact 610 0,39 do 0,62 y aimui cesonu mao, Hasnaxiu,
onyckaaaca sid 0,58 do 0,35 y sumosi. [odibri mpendu xepoxmepri 6 sumosi cesonu Jas exc-
MPEMIALHUT SUCORUT onadis, Koaw ix iMmosipnicms apocmana &aid 0,08 do 0,22, ¢ & atmui ma
OCTHHT CE3OMU AMEHWYGRANCh., THmencusHioms onadie Y MENCOE HOpMU 3pocmana canbko npo-
MAZOM POKY, 30 sunAmuosm aima. Onadu Glavwd abo MeHWE HOPMU HE MOAU ICMOTHUT STROSUT
MEHIEHUTTL
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L. A. Kovalchuk

Stochastic assessment of the secular dynamics of the seasonal
distribution of daily precipitations by the example of observations in
Kiev

By means of the generalized normal three-parameter distribution (Generalized Gaussian Z), the
seculor dynamics of the statistical distributions of duily precipitations is seasonally recreated, and
a tendency of probabilities of their categories is traced. It is found that the probability of extremely
low rainfalls during the swmmer seasons increased from 0.39 to 0.62 and, conversely, fell from 0.58
to 0.55 during in the winter sensons. Comparable trends are charncteristic of extremely high rainfalls
in winter seasons, when their probability grew from 0.08 to 0.22, and in the summer and aulumn
sensons decrensed. The intensity of precipitations in the normal range grew slightly during the year,
except summer. Precipitations above or below the norm had no significant secular trends.
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