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BBenenue

OrneHka OMOKITUMATHYECKUX XAPaKTEPUCTHK MECTHOCTH YAacTO MPOU3BOTUTCS METOIOM 3KBHUBAICHTHOMW-3()(EKTHBHBIX
temmepatyp (D27) - coYeTaHHEM OJHOBPEMEHHO HAOJIOJAeMBIX TEMIIEPATyphl, OTHOCUTEILHON BIAXKHOCTH BO3IyXa W
CKOPOCTH BETpPAa, BBIPAXKCHHOE YCJIOBHBIM 3HAUCHHEM TEMIICPATyphl, KOTOPOE CO3JaeT TO K€ TEIUIOOMYIICHUE, YTO W
HETIOBIUKHBIN Bo3yX mpu 100% OoTHOCHTENBHON BIAKHOCTH | OIIPEACICHHOI TeMmepatype [2, 5, 7].

CywecTayeT gBe wWKanbl 33T. OCHOBHaA COOTBETCTBYET TENA00LYLWEeHMI0 06HaXeHHOro YenoBeKa, HaxoALWEroCa B TEHU
M NPUHUMAIOWErO BO3AYlWHbIe BaHHbl. HopmanbHaa wkana 33T COOTBETCTBYET TEM/OOLLyLIyHVWE OLETOrO MO CE30HY
yesioBeKa, coBeplialowero HeboabwMe MPOryikM. B cooTBETCTBME C HOPMANbHOWM LIK3/0N BbIAENAOTCA NATb OCHOBHbIX
rpagaumit 33T: 1-8 °C — x0100H0, 9-16 °C — ymepeHHO xono0Ho, 17-22 °C — komgopmHo, 23-27 °C — menno, 6onee 27 °C —
Hapko [2].

B cBa3m ¢ u3MEHEHHWEM KJIMMaTa Ba)KHO BBIABUTh TCHICHIIMIO HM3MEHYHBOCTH 3TOM BaXKHOW OMOKIMMATHYECKOM
XapaKTepUCTHKH. B maHHO# paboTe mpeacTaBleHbl pe3ynbTaThl CTaTUCTHYeCKOTO aHanmm3a D7 B Towmmucu B mepuox ¢ 1957
o 2006 rr.

MeToauka

B pabote ucmnonb3oBaHbI CIEIYIONIME CTATHCTHYECKUE MapaMeTpbl (C COOTBETCTBYIOIIMMH 00OO3HaueHHWsMH): Mean —
cpemree, Max — makcumym, Min — murumywm, Interv — Bapuanmonssiii pasmax, Median — meauana, St Dev — cranmapTHoe
OTKJIOHEHUE, Gm — CTaHAapTHas omudka cpeanero, Cy — koapduuuent Bapuanun (%), As — koaddunrent acummerpuu, K —
ko3 puumrenT 3kcecca, R? - koapuuuent netepmunanud, R - kodppuuueHT nuHelHOM Koppensuuu, Rs -koapduunent
panroBoii kopemsanuun CrnupmaHa, Ry - Koad¢ummeHT panroBoit kopemsiuun Kaamdna, R - k03 uUIrieHT aBTOKOppesnny ¢
marom | rox, Kgw - kputepuit lapOuna-YoTcoHa, o - YpOBEHb 3HAUMMOCTH, T — TemIeparypa Bo3ayxa, U — oTHOCHTeNbHAS
BJIQKHOCTh BO3yXa, V — CKOPOCTB BETpa.

JoBepurenbHeiii naTepBan s cpennero - CONF, a taxxe ero amxanit CONFL u Bepxauit CONFy ypoBHH ¢ 3agaHHOM
BEPOSTHOCTHIO OTIPENEISIINCh Kak 0e3 ydera, TaKk M ¢ YYeTOM aBTOKOPPEJIIUHU B psinax HaOiromeHwid. B mocnennem ciaydae
JUTSL JOBEPUTEILHOTO HHTEPBaJia BBOIIIIACH [TOTIPaBKa Ha 3HaUYeHUE KO3 PHUIHEHTa aBTOKOPPEIIUH ¢ 1aroM L = 1 rog.

W3BecTHO, 9TO BpeMEHHOW Psii OOBIYHO IPEACTABIAIOT B BUIEC CYMMBI YETHIPEX KOMITOHEHT: TPEH/a HIIH JOJITOCPOYIHOTO
IBIDKCHUS ; Oojlee WM MEHee pETyJIPHBIX KOJICOaHWH OTHOCHUTENFHO TPEHIAa; CE30HHOW KOMIIOHEHTHI ; OCTaTKa WIIN
HECHUCTEMaTHUECKOTo ciiydaifHoro 3d¢dexra. CyliecTBEHHBIM B IMOHATHH TPEHJA SIBJISICTCS €ro IIAJKOCTh, YTO Ha NPAKTHKE
O3HaYaeT JKeNaTeNbHOCTh €r0 MPEJACTAaBICHUS HenpepbiBHOW u auddepeHunpyemoin ¢yHkiued Bpemenu. [IpudyeM nuHus
TPEH] TO0JKHA UMETh IPKO BBIPAKCHHOE HAIIPaBJICHHE BO BPEMEHHM, THOO B CTOPOHY YBEJIWYEHUS, TNO0 — yMeHbIIeHus. [lis
ATOW LENUM MOTYT HCIOJB30BaThCsl Pa3iMyHble (YHKIMU B 3aBUCHMMOCTH OT oOcrositenscTB [3,4,6]. 3nech HeoOXoanmo
OTMETHTH, YTO B TIOCIIEHEE BPEMsS B METEOPOJIOTMYECKOH JIUTepaTrype MOA TEPMHUHOM “TpeHA~ YacTo IIoApa3yMeBaeTcs
MPOCTO CTaTHCTUYECKU 3HAYMMAas M3MCHUYMBOCTH TOTO WIJIM MHOTO METEO3JEMEHTa B Pa3IMYHbIC MPOMEXKYTKH BpeMeHH. B
JMy4IIeM ciydae — IMPEICTABICHHE HM3MEHYHBOCTH METE03JEMEHTa B BHJC KaKOH-TMOO (YHKIMH BpEeMEHH Oe3 aHamm3a
ocraTtkoB. Takoil 1MOAX0/a ONpaBAaH Ul M3YYEHHs BPEMEHHBIX M3MEHEHHI METEOpOJIOTHYECKHX IapaMeTpoB B ILEJIOM, HO
Ha3bIBaTh 3TU U3MEHEHUS TPEHJOM B KJIIACCHUECKOM €0 CMBICIE HEKOPPEKTHO.

B nmannoit pabote mox TpeHAOM OymeT moapa3yMeBaThCs ero kiaccmdeckoe mnousTee [4,6]. Tak kak HCHIONB3yeMEIC
JJaHHBIE MMEIOT JIMCKPETHOCTH C JIarOM B T'OJ, TO BONPOC CE30HHOW KOMITOHEHTHI PSIOB HE paccMarpuBaeTcs. Ha nanHom
JTare UCCIeIOBAaHNN TaKKe HE pacCMaTpUBAIOTCS HUKIMYECKHe KoleOaHus (3T0 HaMeueHO CienaTh B gajnpHeneM). [loatomy
BpEMEHHOW psif OyJeT paccMaTpwBaThCcs KaKk CyMMa JBYX KOMIIOHEHT: TPEHJa IUIIOC CIy4YalHOW WM OCHWJUISIIHOHHOM
COCTaBIIIONINX. B MOCeIHIO COCTaBIIAIONIYI0 BXOIST OCTaTKH M BO3MOXKHBIE IIUKJINYECKHE MITH OJM3KHE K HUM KOJIeOaHusl.
IMoxbop ¢yHKIMIT ANS TpeHAa H3y4aeMBIX MapaMeTpPOB OCYIIECTBIUICA IyTEM OJHOBPEMEHHOTO aHaim3a Kod(h¢uimeHTta
netepmuHanuu R%, onpesensromero 6au30cTh 3Toi GyHKIMM SMIMPHYECKUM JaHHBIM, U KpuTepus J{apOuHa-YoTcoHa s
OCTAaTKOB M OCLUMJUISIIUOHHOM COCTaBJIAIOLIEH, ONPEACIAIOIEr0 CTENEHb CIy4allHOCTH NOCIENHUX. B uneansHoM citydae npu
CTaTUCTUYECKM 3HAYMMBIX BennunHax R? u kputepust Kgw , yKa3bIBAIONIETO Ha CIIy4alHOCTH OCTATKOB, MOKHO YTBEPXKIAT,
YTO TPEHJ BBIJICIIUIICS YAOBICTBOPUTEIBHO. B ToXe BpeMs 10 XapakTepy KpHBOW TPEHJa MOXKHO C/IEJIaTh BBIBOJ| O HAJIMYHE B
HEM IMKJIMYECKOM COCTaBISIONIEH A TPOBEICHUS B JajbHEHIIEM JOIOJHHUTENBHOrO aHanu3a. lIpy He3HauMMBIX
BenMuMHax R? TpeH He BBLIENSAETCS U MOXHO TOBOPHTHL JIMIIB 00 M3MEHYMBOCTH WJIM CTAl[MOHAPHOCTH HCCIELYEMOTO
napamerpa. [Ipu CTaTUCTHYECKH 3HAYMMbIX BeJMYMHAX R? M He3HAYMMbIX BeJqMuMHAaX Kpurepus Jlapbuna-Yorcona s
CIIly4alfHOCTH OCTAaTKOB MOXHO YTBEP’KAaTh, YTO TPEHJ HMEET MECTO, HO CIeIyeT MPOBECTH AOMOIHUTEIbHBIN aHamu3
OCTaTKOB Ha LUKIMYHOCTP U T.T.

OrmeruM, 4To as 50-1IeTHero psna HaOMIOAEHNH KPUTHYIECKOe 3HaueHHe KodhduimenTa gerepMuHanun R? ¢ ypoBHeM
saagnmoctr o = 0,05 cocrasiset 0,092, ¢ ypoBaeM 3Haunmoctd o = 0,01 — 0,176. ABTOKOppEIALMSI OCTATKOB OTCYTCTBYET C
ypoBHeM 3Hauumoctu o, = 0,05 npu 1,6 < Kgw < 2,4, u ¢ ypoaeM 3Haunmoctu oo = 0,01 npu 1,4 < Kgw < 2,6 [ 6].
Pe3yabTaThl

PesynbTaThl HCCIen0BaHNUN TIPpECTaBICHBI B Tabaue 1 u Ha puc. 1-4.
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Tabmuna 1.CratucTHyecKie XapaKTepUCTHKH CPEeIHEToq0BhIX 3HaueHwt T, U, V u 99T

[TapameTp T ) Vv 20T
Mean 13,1 68 1,6 7,6

Min 11,9 63 0,6 4,8

Max 14,8 77 2,5 9,6

Interv 2,9 14 2,0 4,8

Median 13,1 67 1,7 7,5

St Dev 0,69 2,65 0,60 1,20

Om 0,10 0,38 0,09 0,17

Cv (%) 5,2 3,9 36,9 15,9

As 0,09 0,95 -0,18 -0,35

K -0,29 1,52 -1,36 -0,53

95%(+/-) 0,19 0,74 0,17 0,34

R 0,16 0,46 -0,26 0,39

o i R 0,15 0,00 0,10 0,01

Rk 0,16 0,31 -0,22 0,24

o juist R 0,10 0,01 0,02 0,15

Rs 0,22 0,44 -0,25 0,40

o uist Rs 0,12 0,02 0,09 0,01

Ra 0,18 0,45 0,87 0,46

99%(+/-) CONF 0,25 0,98 0,22 0,44
99% CONF. 12,9 66,5 14 7,1
99% CONFy 13,4 68,5 19 8,0
99%(+/-) CONF ¢ yu. Ra 0,30 1,58 0,84 0,73
99% CONFL c y4. Ra 12,8 65,9 0,8 6,8
99%CONFy ¢ yu. Ra 13,4 69,1 2,5 8,3
Kaw 1,62 1,7 1,84 1,72

o utst Kgw 0,05 0,025 0,05 0,05

B Tabnuue 1 npencrasieH noapoOHbIi CTATUCTHYECKUI aHAIU3 CPEHEr0/I0BbIX 3HAUSHU I SKBUBAJICHTHO — 3 (heKTHUBHON
TemrepaTypsl Bo3ayxa B Tounucu B nepuon ¢ 1957 o 2006 rr. u ee cocrasistomux — T, U, V.

Kak cremyer m3 3Toi TaOmUIBI, BpPEMEHHBIE DSIBI BCEX MCCIEAYEMBIX IapaMeTpPOB SBIIOTCA HECIy4YailHBIMH U
aBTOKOppenupoBaHHbiMU (K03 dunuentsl R, Ry | Rs u Ra 3HauuMo BbIlie mpeaenbHbIX 3HAUYeHUil). MIHBIMU ClIOBaMu, BCE
UCCIIEyEMbIE BEIMYUHBI B TOM, WM MHOM CTENEHU 3aBUCAT OT BPEMEHH.

TpeHA cpeaHeronoBoi TemnepaTyphl Bo3AyXa B TpeHA cpeAHerofoBbIX 3HaUeHWI I OTHOCUTE NLHOWN
Teunucn B 1957-2006 rr BnaxHocTv 8 Tounucy B 1957-2006 rr
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AHanu3 IaHHBIX T10Ka3all, YTO TPEHJ| TEMIIEPATYPhl BO3yXa MOJIOKUTEIbHBIA JIMHEHHBIN (pHcC. 1); TPEHA CPeHEr010BhIX
3HAYEHUH OTHOCHUTENILHOM BIIQKHOCTH BO3JyXa HMMEET BHJ IIOJIMHOMA TpeThed cremeHu (puc. 2); BO BPEMEHHOM psie
CPEIHEr0JIOBBIX 3HAUEHUI CKOPOCTH BETPA, HECMOTPS Ha CaMyI0 BBICOKYIO aBTOKOPPEIALUIO, TPEH] HE BBIAEISACTCS, UMEETCS
M3MEHEHHE BO BPEMEHH V, ONMCBIBAEMOE IOJMHOMOM IsiTOH cremenu (puc. 3); tpeHn OOT mMeer BUA MOJMHOMA TpPeTher
crenenu (puc. 4). OTMeTUM, 4TO 3HA4YeHHA KOIPMHUIMEHTOB PErPECCHH COOTBETCTBYIONIMX YPAaBHEHMI M BeqnuuH R2
MPE/ICTABIICHBI Ha YKAa3aHHBIX PUCYHKAX.

Kak crmemyer m3 puc. 1-4 m3 BcexX NEpEUHCIIEHBIX MapaMETPOB TOJNBKO TEMIEpaTypa BO3AyXa MMEET MOHOTOHHBIN
TUHEHHBIH pocT. OTHOCHTENbHAS BIAKHOCTh MHTCHCHUBHO YBEIMYHMBACTCS B HOcienHHE Tofsl. CKOpOCTh BETpa MMEET /Ba
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sKkcTpeMyMma 1 MEHUMYM. CooTBeTcTBeHHO DI7T BHadaie uMelna pocT (C YMEHBIICHHEM CKOPOCTH BETpPa), a B MOCIETHIE TOBI
— yMeHbIIeHHEe (C POCTOM CKOPOCTH BeTpa). B 1erom ke 3a mocnemuue aBamnars jer (1987-2006 1T) 1mo cpaBHEHHIO ¢
npensiaymuM aannarmwietueM (1957-1976 rr) saauenune 537 Bo3pocio.

B Tabmume 2 mpencraBieHa MOBTOPSIEMOCTb CPEAHEMECSYHBIX 3HadeHHi JO7 3a yKazaHHBIC [[Ba TIEPHOAA BPEMEHH B
COOTBETCTBHE C I'pa/lallisIMK IO HOpMaJIbHOM 1Kae (%).

Tabiuma 2

Temio Komdopt YMEpEHHO X0I0HO XonogHo
1957 - 1976 0 22,5 25 52,5
1987 - 2006 0,4 24,6 26,7 48,3

Kak cnemgyer w3 Ttabnmmel 2 B mociennue apa gecstwietus B 0,4 % cinydyaeB cpemHeMecsyHoe 3HaueHue IIT
COOTBeTCTBYeT rpanauuu menio (B 1957 — 1976 rr B oty rpaganuro 3HaueHne II7 He nomaznaino). Kpome storo, B 1987 —
2006 rr no cpaBHeHuto ¢ 1957 — 1976 TT: yBENUYHMIOCH KOJIUYECTBO Kom@popmubix Mecsaues (24,6 % mpotus 22,5 %);
YMEHBIIHIOCH KOJMYECTBO MECSIIEB, COOTBECTBYIONIMX Tpamanud Xonoono (48,3 % mpotus 52,5 %); yBETUUHIOCH KOJIH-
YECTBO MECSIIEB, COOTBECTBYIOIINX IPATANH Y Meperno XonooHo (26,7 % npotus 25 %).

3akJ/oueHue

[omydeHo, 4To 3a MOCIETHIE ABA ACCATHICHHUS OTMEYaeTCs] POCT IKBUBAJICHTHO-I((PEKTHUBHON TeMIIEpaTyphl BO3IyXa B
Tonmucu.
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The detailed statistical analysis of variations of air equivalent- effective temperature (combination of temperature, air
relative humidity and wind speed) in Thilisi in the period from 1957 through 2006 is carried out .
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[TpoBenen moapoOHBIN CTaTUCTHYECKUI aHAIN3 Bapuannii 3HAYeHUH SKBUBAJICHTHO-3()()EKTUBHON TeMIepaTypsl BO3IyXa
(xoMOunHaIMs TeMIIEpaTyphl, OTHOCUTEIBHON BIIQKHOCTH BO3yXa M CKOPOCTH BeTpa ) B TOomnumcu B mepuox ¢ 1957 no 2006 rr.



