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JOCAIIXKEHHA PIYMHUX 3MIH 3EHITHOI TPOIIOC®EPHOI 3ATPUMKH
3A IAHUMH YKPATHCHBKUX METEOCTAHIII

Meta. MeToto nocmijokeHHsL y IiH po0OTI € BH3HAUeHHS CKIIQJIOBHX 3€HITHOI TporocdepHOl 3aTPHMKH TS
PI3HEX CTaHIIM Ha TepuTOpii YKpainu Ta IOPIBHIHHS iX Mk coOoto. Metonuka. [1in qac Bu3HaueHHs TporocdepHOi
3ATPHMKH 11 OTPUMYIOTH K CyMy Cyxoi Ta BOJIOTOI CKIIAJOBHX. PO3paxyHKH CKJTAIOBUX 3e¢HITHOT TpomocdepHoi
3aTPUMKH IIPOBOJIMITHCS IHTErPaEHIM METO/IOM 3a JTAaHUMHU aepOoJIOTIHHOTO 30HAyBaHHs aTMochepr. OCKUTBKI cyXa
CKJ1a/10Ba € OUTBIN MPOTHO30BAHO0, TO BAXKITMBO OYII0 BCTAHOBUTH BIUTHB BOJIOTO1 CKITaJIOBOT HA CyMapHY IOIPAaBKY,
AKa € 4YyTIHBIIIOW 10 3MIHH METEeOpOsOriYHHUX mnapaMeTpiB. PesyiabTatm. st OO4HCIEHHS CKIaJ0BHX
TponochepHOi 3aTPUMKHM BHKOPHCTAHO /laHI aepoNOTIHOTO 30HIYBaHHS aTMocdepH, OTpUMaHi Ha TepHTOpii
Vxpainy, 30kpeMa Ha MeTeoposoridHux craHiisx JIeBiB, KuiB, Oneca 1 Xapkis mpotsrom 2015 poky. Lli mami
JIOTTIOBHIOBAJTHCS /10 BEPXHEO1 IpaHuIll HeifTpansHoT atMochepn nanmvu Crannapraoi Momeni atMocdepu (CMA-81).
Ha ocHoBi oTpuMaHMX aTtMocdepHUX TpodiTiE IPOBOAWIACE OOUHMCITEHHS CYXOl Ta BOJOTOI CKITAJ0BHX 3€HITHOI
TponocepHoi 3aTpUMKH. Y pe3ynbTari 00UHCIeHb OTPHMaHO Tpadiky 3MiHN BETHYHH CyXOi Ta BOJOTOI CKITA/IOBHX,
10 JAI0TH 3MOTY IOPIBHSTA OCOOTHBOCTI Ta XapakTep IIMX 3MiH IIPOTATOM PIdHOTO IIEPiOy HA PI3HUX CTaHILISX.
HayxoBa HoBm3Ha. ChOro/iHi JIOCTi/DKEHHS 3MiHN TporocdepHoi 3arpumMku y pesynstat [ HCC-Bumipis 3amu-
IMA€ThCS aKTyaTbHUM, OCKUTBKH IIOB’Si3aHe 13 IIMTAHHSAM TOYHINIOTO BpaxyBaHHSA BIUTUBY Tporocdepd Ha
CYITyTHUKOBI BUMIpH, a BIIIIOBIZIHO { HA IIBUIIEHHS TOYHOCTI BH3HAYCHHS KOOPAMHAT IYHKTIB HA MOBEPXHI 3EMITI.
AxTyaneHICTH poOOTH IOJISITAE€ Yy TOMY, 110 CHOTOJIHI OCTATOYHO Iiie He copMyTboBaHUH IHiicHU miAXia 10 Bpa-
XYBaHHS PeTIOHATBHHUX KITIMATHYHHAX OCOOIHMBOCTEH UM TO CTaHIB Tpolocdepy i BIAIIOBITHOTO iXHBOTO BpaxXyBaHHS
mix dac OGJHCTIeHHS BeNMUMHA 3aTpuMKU. IlpakTudHa 3Hauymicts. OTpuUMaHI pe3ynbTaTH MOXYTh OyTH
BUKOPUCTAHI JUTsI TOOYZIOBH PEriOHANBHUX MOJETIeH 3MiHM TpomocepHol 3aTPUMKH, a TAKOXK IS IPOTHO3YBAHHS
BBy Tpornochepu Ha THCC-sumipu. [ToGynosani rpadiku 3MiHE 3HaY€Hb 3eHITHOT TpoHocdepHOT 3aTPUMKH 1A/l
MOXKITHBICTE OIIHUTH 11 3MiHY IIPOTATOM PiHHOTO IEPioLy, a TAKOXK MOPIBHATH 3HAUEHHS Ha PI3HUX CTaHILAX.

Kimowoei crosa: BB Tponocdepu; TponochepHa 3aTPUMKA; IHTETPANTEHUI METOI BU3HAUEHHS TponocdepHoi
zarpumky; [ HCC-Bumipw.

Beryn

CroTOfHI JTOCTiDKeHHST 3MIHM TporochepHol
saTpuMki 'y pesyiasTari [HCC-Bumipis 3ammra-
€ThCS aKTyalbHHAM, OCKUTBKH TTOB’sI3aHe 13 TTHUTaH-
HSM TOUHIIIOr0 BpaxXyBaHHsS BIUIMBY Tpomochepn
Ha CYIYTHHKOBI BHUMIpH, a BIANOBIAHO i Ha mia-
BUITIEHHS TOYHOCTI BM3HAUEHHS KOODJWHAT ITyHK-
TiB Ha TOBepxHi 3emii. L{10 TeMy BHUCBITIIOBANH SIK
3apybixHi [Saastamoinen, 1972; Mendes, Langley,
1994; Niell, 1996; Ifadis, 2006;et al.], Tak 1
yKkpainceki BueHi [3abmorekuii, 2000, 2001, 2006,
2010; Kabnak, 2013 12 iH.]

AKTyanbHICTE pOOOTH TMONIATAE y TOMY, IO
CBOTOJIHI OCTAaTOYHO TIie HE CPOPMYIBOBAHWH ITi-
JMiCHUH MiIXiA A0 BpaxyBaHHA PETiOHATBHUX KIIi-
MaTUIHUX OCOOTUBOCTEN UM TO CTaHIB Tpomochepu
1 BIMMOBITHOTO IXHBOTO BpaxXyBaHHS I 4ac
OOUYHCIICHHS BEINIHHU 3aTPUMKH.,

Meta

MerTa JOCHiUKEHHS — BU3HAYEHHS CKIaJOBHX
3€HITHOI TpomochepHOT 3aTPHMKH IS Pi3HUX CTaH-
i Ha TepuTopii YKpaiHW, RUSARIEHHS O0C00-
JMHABOCTEH 3MIHH BIANOBIAHHX CKIIQJOBHX Ta IIO-
PiBHSHHSA X MiX c000I0.

MeTtoanka

Ax BimoMo, Tpomocdepa — 1€ HUXKHSA, HEIOHI-
30BaHa YacTHHA 3€MHOI aTMocdepH, 1Mo pO3TaIlo-
BaHa MIX 3eMHOI0 OBEPXHEI0 1 TPOIonay3o0lo, Xa-
PaKTEepHU3YEThC IHIKEHHSAM TeMIlepaTypy MOBITPS
3 BHCOTOIO Yy cepemHboMy Ha — 6,5 °C Ha 1 ki-
JOMETP.

[Npu BUKOpHICTaHHI GieKCTIOHEHTIIHHOT MOJIET aT-
Mocthepr TporocthepHy 3aTPUMKY PO3JIIISIOTE Ha CYXY
(TinpocTaTHIHy) d}Zz Ta BOJIOTY (HETIAPOCTATHYHY) dz,

CKJIQJIOBI 1 PO3MIAAaiTh 5K J00YTOK 3HAaUeHHs 3a-
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TpUMKH Yy 3eHiTi (Z=0°) Ha QyHKIIIO BiTOOpaKeHHS
m(Z) (mapping function), oOucneHy /I BilIOB-
HOTO 3HAYEHHSI 3eHITHOI BifcTadi Z. [[Tamsaurs, 2010]:

dtrop =d}Zl'mh(z)+dﬁ,-mw(z)a (1)

e d}Zz i dz - rizpocratuyHa (cyxa) i Bojora

CKJ1aJI0B1 3€HITHOT TponochepHOi 3aTPUMKH.
TpomocdepHa 3aTpiUMKa BU3HAYACTECS TIEPEBAXK-
HO 4epe3 iH/IeKC MOKa3HHKa 3aTOMIICHHS IOBITPS:

H H
dz =106 ('N ar+1076 N ar > @
h H h H,O

ne N, 1N, — IHaeKcH NOKa3HUKa 3aJIOMIJIEHHA II0-
BITPA JUIA TiApOCTaTHYHOI (Cyxoi) Ta Heriapocra-
THYHOI (BONOroi) CKJIAMOBOI 3eHITHOI Tpomo-
ctepHOi 3aTpumMK; Ng — IOYATKOBA BUCOTa BEPTH-
KaabHOTO npoiaro iHJIEKCY NOKa3HUKA 3aJI0M-
neHHst; N,— 3ajlaHa BEPXHs TPAHMIIS IHTErPyBaHHA
atmocthepu; dH — npoiapok BUCOTH.

OcHoBHOIWO (hopMyTTOI0 /I BU3HAYEHHS iH-
JIEKCY TIOKa3HUKa 3aJOMJIEHHS AN PaiOXBHIb €
dbopmyna Eccena-®Opyma. IHaekc moka3HHKa 3a-
JOMJIEHHSI TIOBITPA € (YHKITIEIO TeMIepaTypu Io-

BiTps ¢, atMochepHOro THCKy P 1 mapiiajibHOro

TUCKYy BoasHol mapu e [Mendes, 1999; 3a0-
nouwkui, 2000]:
p—e e e
N:K1T+K2?K3F’ (3)
ne K, K, K; emmipuuni  koedimieHTH:

K\=77,624 (K/rTla), K»=64,7 (K/rTla), K3=3,719
(105K*/rTa).

[Mepmmii unen ¢opMynan He 3aJeKATH Bill
BMICTy BOJITHOI mapu B atMocgepi i ToMy ¥oro
Ha3MBalOTh CYXOI0 CKIAJIOBOIO, a CYMY JIPYroro i
TPETBOTO WIEHIB — BOJIOTOI CKJIAJOBOIO IHIEKCY
MOKa3HUKa 3aJIOMJICHHS ITOBITPSL.

Budip nanux i npouec od6uncienHs

Ha Teputopii YkpaiHu € micTe MOCTiIHHO Aito-
ynx MeteoctaHmii: y Jleeori (UKLL), Kuesi
(UKKK), Vxropomi (33658), Omeci (UKOO),
Xaprkosi (UKHH), Kpweomy Pozi (33791). Hns
JOCII/DKEHHSI BUKOPUCTOBYBAIUCS JIaHI YOTHPBOX
i3 HUX, a came: ctaumuii JIesoBa, Kuesa, Onecu Ta
XapkoBa, HakonuueHi B mepiof 3 1 ciuna mo 31
rpynas 2015 poxy. Uepes nepiBHOMIpHICTE 300py
METEOPOJIOTIUHMX ~ JaHuX Oy’am  B3ATI  Jd
po3paxyHkiB 1o 10 30HIyBaHL Ha KOXXHHH MICSIIb.
Yci 3oHAyBaHHS, SKi B3ATI [0 ONPAIIOBAHHS,
otpumani Ha 0" mo UTC. Ycporo 6yno mizi6pano
480 npodinis 30HayBaHE 1m0 120 3 KOXHOT CTaHIILIi,
no 10 — Ha xoxeH Micars 2015 poky.

HaHi 30HayBaHHs 3apaHTaxysanu 3 [HTepHer-
pecypcy Cayx6u aTtMochepHHUX MOCHiDKEHB IIPH
yuiBepcuteTi Batiominra (Kananma) [http://weather.
uwyo.edu/upperair/sounding.html]. ITpodini 30H/Ty-
BaHb JOMNOBHIOBAMCA a0 BucoTH 100 KM maHUMU
CranmaptHOi Moseni atMochepn (CMA-81).

Ha ocHOBI 1mux naHux mnpoBoawucs oGuwc-
JeHHS CyXO0l Ta BOIOroi CKIA/JIOBUX 3E€HITHOI TPO-
nochepHoi 3aTpUMKH iHTerpaibHUM MeTooM [[la-
A, 1999].
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Puc. 1. 3navenns cyxol ckradosol na cm. Jlveie
Fig. 1. The value of the dry component
in the station Lviv

Puc. 2. 3navenns cyxol cknadosoi na cm. Qdeca
Fig. 2. The value of the dry component in the
station Odessa
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Puc. 3. 3navenns cyxoi ckradosoi na cm. Kuig

Fig. 3. The value of the dry component
in the station Kyiv

Puc. 4. 3navenns cyxoi ckradoeoi na cm. Xapkis
Fig. 4. The value of the dry component
in the station Kharkiv
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Puc. 5. 3nauenns eonocoi ckradoeoi na cm. Jlveie

Fig. 5. The value of the wet component

in the station Lviv
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Puc. 6. 3nauenmns eonocoi ckradoeoi na cm. Odeca
Fig. 6. The value of the wet component
in the station Odessa
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Fig. 7. The value of the wet component

in the station Kyiv

Fig. 8. The value of the wet component
in the station Kharkiv

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua
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ExkcTpeMasibHi Ta cepenHbOPiUHi 3HAYEHHS CKIA0BUX

Extremal and average annual values of components

Hazea 3HaueHHA CyXO01 CKJIaJIOBOT, MM 3HauenHs BOJIOrOl CKIIAI0BO1, MM

CTaHIIl . .. . . . .. . .
(BHCOTa M) MAaKCUMAaJTIbLH1 MIHIMAJIBH1 CepeﬂHl MAaKCUMAaJTIbLH1 MIHIMAJIBH1 CepeﬂHl

a 22"133 2286,9 2185,0 22325 2430 13,7 109,6

o

(167 i‘;‘ 23342 22297 22750 2333 19,1 101,4

( 433503 2373,7 2265.0 23074 260,3 7,0 113,2

a fsafgm 2330,8 22258 22258 2439 18,7 101,7

AHaIi3yr04H PO3MOALUT BEIMYHH CKIATOBHX
3eHiTHOI TponochepHoi 3aTpumMku (puc. 1-8), MOXK-
HAa 3aYBXUTH, 110:

- Cyxa CKIafioBa y 3WMMOBHI mepioa mae
OinpILi 3HAYEHHs, HDK Yy IiTHIH, a BOJOTA,
HABMAaKH,

— BiJIHOCHA 3MiHa cyXoi CKJIaJ10BOi NPOTArOM
piYHOTO Hepio/ly € MEHILIO0, HiXK BOTOTOT;

— JUIA BOJOrol ckiaajaoBol OlIbllle BIIaCTHBUIA
pivHH# XapakTep 3MiHU;

— 3arajioM y JITHIH Mepio/i BOJIOTa CKIIaoBa
OinbIna 32 3HAYEHHSIM, Hi)K Y 3UMOBHH.

Sk 6aunMo 3 TabIUII:

— MaKCHMaIhHI 3HaYeHHS 1 cyXoi CKIIaJI0BOi
(2374 Mm), i Bomoroi (260 MM) crocTepiramucs B
Oneci, BIATIOBIIHO MiHIMAaTbHI 3HAYEHHS JUIA CyXOl
ckaanoBoi (2185 mm) 3adiikcoBani y JleBoBi, a
BoJtoroi (7 mm) — B Ofiect;

— cepeIHBOPIYHI 3HAYEHHS 1 CyXOi CKIIaJI0BOI
(2307 mm), 1 Bojoroi (113 mm) B Omeci Oymm
OIIBITAMH, Hi’K Ha iHITUX CTaHIIAX, BiAMOBITHO Mi-
HIMaJbHI 3HAUYeHHs ISl CePEHBOPIYHUX 3HaUEeHB
cyxoi ckmamoBoi (2232 Mm) 3adikcopani y JIbBoBi,
a Boyioroi (101 mm) — y Kuesi;

— aMILTITyIa 3MiHU CyXOi CKJIaJIOBOT 38 BHKO-
PUCTAaHUMH NTAHUMH HaiiMeHIla Ha craHtii JIpBiB
(102 MmM), a Haibinema — Ha cT. Oxeca (109 mm),
JUIs BOJIOTOi CK:1aI0BOT — HalMeHIua Ha cT. Kuis
(214 mM), a HaitOinpma — Ha cT. Oneca (253 Mm);

— NOBOMI ONM3BKMMH BHSBHIHCS CEPEIHi
3HAYEHHS BOJIOTUX CKJIQJIOBUX Ha cTaHIisAX KuiB i
XapkiB, pi3HUIA CTaHOBUTH Bchoro 0,3 MM, xoda
yCEPEAHEHHS MPOBOAWIOCA 3a CTa JBAAIATEMA
npoiasMu Ha KOXKHIM CTaHIll, OTPUMAHUMK i3
30HAyBaHH# 1 monoHeHuME nanumu CMA.,

Hapauni, /1s mOpiBHSAHHS XapaKTepy 3MiHH CKIa-
JOBHX, OTPUMAHHX Ha PI3HHX IMyHKTAaX, OOYHCIECHO
CepeTHROMICSYHI 3HAYCHHS CKJIa/I0BHX (puc. 9 ).

SAx 6aunmo 3 rpadikis (puc. 9), Ha ycix cTaH-
IisAX 3HAYeHHs cyXxoi cKiagoBoi € OLIbIHMA Y
3UMOBHUH TEPIOI.

K110 NOPIBHATU PO3OIKHOCTI BEIMUUH CYXUX
CKJIa/IOBUX, OOUHCIEHWX Ha pPI3HHUX CTaHISX, i3
BHCOTaMH IUX CTaHIIiH, TO MDX HAMH iCHye 00ep-
HEHa TPOTIOPIiHHA 3aJEeXHICTh: YAM OITBINa BH-
COTa CTaHIli, THM 3HaueHHS CcyXoi CKIAZoBOi 3e-
HiTHOT TponocdepHOi 3aTPUMKH OyyTh MEHIIUMHU,
i HaBTaKW.

CrocoBHoO TpadikiB 3MiHH BOJIOroi CKIa/I0BOT,
TO, TOPIBHIOKYA i3 3MIHOK CYXOi CKJIaJIOBOi,
OIMBI 3HAYEeHHSA CIIOCTEPITaloThed Yy JITHIN Tie-
pios, KO OUIBIIMMHU € 3HAYeHHS TeMIlepaTypd i
napriagsHoro THcKy. KpiMm Toro, sk Gaunmmo 3
rpadika, y JiTHiIH Tepiomx po30iXHOCTI BeTHYHH
CEpENHBOMICIYHUX 3HAa4YCHb BOJIOTOI CKIIal0OBOI
3HaYHO OUTBINI, HIK B IHIII MEPIoSN POKY, 0coOIH-
BO 3MMOBHH 1 BecHsSHUH. He mpocTexyeThes diTkol
3aJIEKHOCTI BETIMYMHMA BOJIOTOi CKJIaJI0BOi Bi/l BH-
COTH CTaHIlii, Ska XapaKTepHa JUIS CyXO0l CKJIaI0BOi.

Hactynee nocmimkeHHS pIiYHUX 3MIH CKJIa-
JOBUX 3€HITHOI TpomochepHoi 3aTpUMKU MOJIAralo
y TIOpiBHAHHI BHECKY BOJIOTOI CKIaMOBOI Y
3araJibHy BEIWUYMHY 3aTpUMKU. IS 11bOro Oyim
noOynoBaHi Taki rpadikd, y AKHX IO OCi OpAHHAT
BiOK/IazeH] 3HaUeHHS CKJIaJ0BHX, a IIO OC1 abCIIHC —
Micstti poky (puc. 11-14).

Iz rpadikie (puc. 11-14) GauomMo BHECOK
BOJIOr01 CKIAJ0BOI y BEIMYMHY CyMapHOl HO-
npaBku. Y ITHIH mepiof 1ied BHECOK € 3HAYHO
BaroMillInM, Hi’K Y 3MMOBHH.
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Puc. 9. I'pagix cepednvomicaunux snavens cyxoi
CKAA0080I 3enImHOI mponocepuoi sampumxu
Fig. 9. Graph of monthly average values of the dry
component zenith troposphere delay
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Puc. 11. Bnecok 60102071 ckradosol' y ghopmyeanns
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Fig. 11. The contribution of wet component of the
formation of values troposphere delays in the station Lviv
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Puc. 13. Brecok 6010207 cknadosol' y dhopmyeanrs
senuLni mponocgepnoi sampumxu na cm. Kuig
Fig. 13. The contribution of wet component of the forma-
tion of values troposphere delays in the station Kyiv

Fig.

Puc. 10. I'pagix cepednvomicaunux snavens 8oao2or
CKAAO00801 3eHIMHOI MPOnOCheprol sampumxu
Fig. 10. Graph of monthly average values of the wet
component zenith troposphere delay
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Puc. 12. Brecok 6ono2oi cknadogol y dhopmysanns
gemuLrL mponocgeproi sampumxu na cm. Odeca
12. The contribution of wet component of the formation
of values troposphere delays in the station Odessa
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Fig. 11. The contribution of wet component of the forma-
tion of values troposphere delays in the station Kharkiv

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua
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HaykoBa HOBHM3HAa i TpaKTHYHA 3HAYYIIICTH

OtpumaHi pe3ynbTaTd MOXYTh OyTH BH-
KOpHUCTaHI y TMOAajbIIOMY JUIS TMOOYIOBH peErio-
HAJIBHUX MOJENed 3MiHU TpormocdepHol 3aTpUMKH,
a TakoX JJIsl MPOTHO3YBaHHS BIUIMBY Tporocdepu

Ha THCC-Bumipu.
BucHoBku

I3 aHami3y OTpUMaHUX Pe3yJbTATiB 3pOOJICHO
TaKi BUCHOBKH:

— BCIMYMHU CEPEAHBbOPIYHUX 3HAUYCHBb CYXOI
CKJIaJIOBOI 3€HITHOI TPOMOC(EpHOI 3aTPUMKHU KOpe-
JIFOIOTH 13 BUCOTAMH BIAMOBIIHMX CTAHIIIH, 4YOro HE
MOXKHA CKa3aTH IIPO BOJIOTY CKIIAJIOBY;

— CTOCOBHO BOJIOTOi CKJIaJIOBOi, TO Oumbi ii
3HAYCHHS CIIOCTEPIraroThCs Y JIITHIN Mepiof, 1110 He
XapakTepHO AJIS CyXO0l CKIaJ0BOi;

— 3araJioM BOJIOTiil CKJIaqoBili MpUTaMaHHHN
YiTKO BUpAKEHUH PIYHHUN XapaKTep 3MiHH;

— BHECOK BOJIOTOI CKJIaJIOBOI y BEIUYUHY
CyMapHOi TIONMpPaBKH Y JITHIA Tepioj € 3HaYHO
BaroMillMi, HDK Yy 3UMOBHIA, OCOOJIMBO B PEriOHAX,
JIe XapaKTepHa HAsABHICTh OLIBINOI KUIBKOCTI BOJIS-
HOI TapH Y HIKHIX Iapax Tporocgepu.
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UCCIEAOBAHME T'OJOBBIX M3MEHEHWI 3EHUTHOM TPOIIOC®EPHOM 3ATIEPYKKI
1O JAHHBIM YKPAMHCKUX METEOCTAHIIUI

Hens. Lenbio uccenoBadms B TaHHOW paboTe sBISETCS OIpeeeHIe COCTABIIONINX 3eHUTHON TpornocdepHOH
3a/IEPXKKH UL Pa3MBIX CTANNHH I1a TEPPUTOPHH YKpPaWIEl M CpaBIENHE HX Mexny coboi. Metoauka. Ilpn
OTIpE/IETICHAU TPOTIOChEPHOH 3aMEpHKKU €€ MONydUaroT KaK CyMMY CYXOH H BITQXKHOM COCTAaBISIIOIINX. Pacuers
COCTABILSIIONINX 3€HUTHOM TpomochepHOH 3alepXKKH IIPOBOAMINCH HMHTETPAJBHBIM METOOM 110 JIaHHBIM
a’POJIOTUHEECKHX 30HAMpOBaHUi atMocdepsl. ITockonbKy cyxasi cOCTaBIslOIIAs OoJiee MPOrHO3UPYEMasi, TO BaKHO
YCTaHORWTE RITMSTHWE RIAXKHOM COCTARIIAIONIEH HA CYMMApHYIO TIOTPARKY, KOTOpas SRISETCA DOIee UyRCTRUTENRHOM
K M3MEHCHHUIO MCETEOPONIOTHUECKAX MapaMeTpoB. PesyabTaThl. st BBIUHCICHUS COCTABISIONINX TporocdepHOH
3aJIep)KKA  UCITIONB30BAHBl JaHHBIE adPONIOTHHECKUX 30HAMPOBAHHM aTMocdephl, IONydeHHBlE Ha TEPPUTOPHH
YKpanHbl, B JaCTHOCTH Ha MeTeoponormieckux crannmsx JIesora, Kuema, Oneccel m Xaprekora B Teuenune 2015
rofla. DTW JaHHBIE JOMOTHSUTUCH K BepXHEW TpaHMIle HeHTpamsHOi atMocdepsl maHHeME CTaHAapTHOW MOIENTH
atMoctepsr (CMA-81). Ha ocHoBe mosydeHHBIX aTMOC(epHBIX TIpoduiredl POBOAMINCH BHIUHCIEHHS CYXOH U
BJIXHOH COCTABISIONINX 3€HUTHOH TpomocdepHoil 3amepX k. B pesynbraTe BBIUHCICHHE MOMy4eHBI Trpaduku
H3MEHEHHS BEUYHMH CyXOM W BIAKHOW COCTABISIOIINX, KOTOPBIE IMO3BONIAIOT CPABHUTH OCOOEHHOCTH M XapaxkTep
STUX W3MEHEHUH B TeuUeHMe IIeTHETo NepHoAa Ha pazHbIX cTaHIMAX. Hayuynasi HoBM3HA. B HacTodinee Bpems
BOIMPOCH HCCIENOBAHHsT H3MEHEHHs TponocdepHoit 3amepkku u  pesyastatsl [ HCC-uzmepenuit ocraiotcs
AKTYATBHBIMH, [TOCKOIBKY CBS3aHBI C BOIIPOCOM TOYHOTO y4eTa BIHAHHS TPOHocdepsl Ha CITyTHHKOBBIE H3MEPEHH,
a COOTBETCTBEHHO, M C IOBBIIIEHHEM TOYHOCTH OIpeeNieHHs KOOpPAHHAT IyHKTOB Ha IOBEPXHOCTH 3JeMITH.
AKXTyalbHOCTB BOIIPOCA 3AKIIOHMACTCA B TOM, 4TO CETOAHS OKOHYATENBHO elle He copMyTHpOBaH LETOCTHBIH
IMOJTXO/ K YUETY PETHOHATBHBIX KITMMATUYECKUX OCOOCHHOCTEN MM COCTOSIHHH TpOmoctepsl U COOTBETCTBYHOIIIH
HX yd4eT IpH HUCUHUCICHUU BeNWUMHBEI 3adepkKd. IlpakTudeckasi 3HaunmMocTh. [lomydeHHBlE pelynbTaTsl MOTYT
OBITH UCIIONB30BaHBI B TaTEHEHIIIEM JUTS IOCTPOSHHS PETHOHANIBHBIX MOJIeIel H3MeHeHNs TporocdepHOH 3a7epiKKH,
a Takxke s mporHozupopanus BiusiHus Tporocdepsl Ha HCC-m3mepenus. Iloctpoenusie rpagmky H3MeHEHHUS
3Ha4eHUH 3CHUTHOHW TpomocdepHON 3a/ICpiKKH ITO3BOIIN OIICHHTH €€ H3MCHEHHE B TEUCHHE JICTHETO IEpHOfa, a
TAKXKE CPaBHHUTH 3HAUEHUS Ha Pa3HBIX CTAHIIUAX.

Kniouegvie cnosa: wnusaue Ttponocdepsl, TponocdepHas 3aaepiKKa, HHTETPANBHBIE METOM ONpeseseHHs
Tpomocepnoit 3anepxuku, [ HCC-mmepenus.
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THE RESEARCH OF CHANGE OF ZENITH TROPOSPERIC DEALAY’S COMPONENTS

The aim. The aim of the research in this paper is to determine the components of zenith tropospheric delay for
different stations in Ukraine and comparing them with each other. Method. When determination the tropospheric
delay it is obtained as a sum of dry and wet components. Calculations of components of zenith troposphere delay
were implemented by integral method using data upper-air sounding of atmosphere. Since the dry component is more
predictable, an important task was to determine the impact of wet part on the total amendment, whereas the wet
component is largely dependent on weather changes. Results. For calculation of the components of tropospheric
delay there were used data of upper-air sounding of atmosphere received on the territory of Ukraine, in particular on
meteorological stations of Lviv, Kiev, Odessa and Kharkiv during 2015 year. These data were supplemented to the
upper limit of the neutral atmosphere with the data the Standard Model of the atmosphere (CMA-81). On the base of
the received atmospheric profiles there were made the calculations of dry and wet components of zenith tropospheric
delay. Using results of calculations diagrams of changes of dry and wet components were obtained that gives
possibility to compare features and character of these changes during the year period at various stations. Scientific
novelty. Currently, the researches of change of tropospheric delay in GNSS measurements results is actual because it
is related to the issue of more accurate account of the impact of troposphere on satellite measurements, and therefore
with increasing of accuracy of determination of points coordinates on the Earth's surface. The actuality of the issue
lies in the fact, that today there has not been yet formulated a holistic approach taking into account regional climatic
peculiarities or conditions of the troposphere and their corresponding when calculating the value of delay. The
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practical significance. Obtained results can be used further for creation of regional models of change of troposphere
delays, and to predict the impact of troposphere on the GNSS measurements. The diagrams of change of values of
zenith tropospheric delay gave the opportunity to evaluate its change during the year period and to compare the values
on different stations.

Key words: influence of troposphere, troposphere delay, integral method for determining troposphere delay,
GNSS- measurements.
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