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IPOSAB 3MIHU KJIIMATY HA TEPUTOPII m. KHEBA
TA OCHOBHI IIJIXOAM 10 MOTO A TANTAIIII

B crarti mpencraBmeHo pe3ynbTaTH  JOCHIMKEHHS IPOSBY
riobanpHOi 3MiHM KiimMary Ha Teputopii M. Kuepa. IlokaszaHo, 1o
B MicTi BifOyBa€ThCs 3pOCTaHHS CEPEIHBOI, MAaKCHMAaJBHOI Ta
MiHIMaJbHOT TeMIepaTypH MOBITPs, CYTTEBO 30UIBLIYETHCS KiJBKICThH
JTHIB 3 TEIJIOBMUM CTPECOM Y JIITHI Micslli, 3MEHIIYEThCSl KIIBKICTD THIB
3 OMajiaMu Ta BiI0YBAETHCS 1X MEePepo3noais Mix cezoHamu. OmnucaHo
OCHOBHI TIPHHITUITA PO3POOKHU 3aXOMiB amarTarii MicTa 10 KJIIMaTHIHOT
3minu. OcoOnuBa yBara MpuJijieHa O3eJIEHeHHI0 — 5K e(eKTHBHOMY
ajanTtaniiHOMy 3aXOny.

KuarouoBi cioBa: 3miHa KiiMaTy, XBHJI Tellja, BPas3iHBICTH 10
3MIHU KJIIMaTy, aJanTailis 0 3MiHH KJIIMary.

Beryn. BpasnuBicTh pi3HHX TEpUTOPIH 0 3MIHU KIIIMaTy MOXKe
JOCUTH CYTTEBO BIIPI3HATHCS, aJKe, BU3HAYAETHCS IIJIOI0 HHU3KOIO
pI3HOMaHITHMX UYMHHHUKIB. 3arajpHO BifoMo, 10 YypOaHizoBaHi
TepuTopii € Oiabll Bpa3IMBUMHU, MOPIBHSHO 3 IHIIUMH THIAMH
JIFOJICBKUX TIOCeNeHb. [loeHaHHS HeraTMBHMX HACHIJKIB ypOaHizamii
Ta KIIMaTHYHOI 3MIiHH, WIO CIIOCTEPITa€ThCSl Yy BEJIHMKUX MiCTax,
CTBOPIOIOTH MPSMY 3arpo3y €KOJIOTIUHIN, eKOHOMIUHIN Ta CoIlialibHii
CTabIIBHOCTI K y CBITI B I[iJIOMYy, TaKk i B OKpeMHX KpaiHax [3].
[locunenHs NposIBiB 3MiHU KJIiMaTy Ta aHai3 X HEraTUBHUX HACHTIAKIB
y MicTax cBifyaTh, IO 3MiHA KJiMaTy CIOPUYMHIOE BUHUKHEHHS Y
MiCTaX yHIKaJbHHUX MpoOIeM.

B Kuesi, 1110 € HalHOUIBIIUM MICTOM YKpaiHH, TAKOXK BiJI0YBalOThCS
KJIIMaTHYHI 3MIHH 1 CIIOCTEpITalOThCS HETATHBHI HACTIIKH 3MiHH
KJIiMary, MpoTe A0 IBOTO Yacy I MicTa HE IMpOBeJeHa IPYHTOBHA
OIlIHKA BpA3JIMBOCTI i3 3allydeHHSIM [0 I[bOI0 YCiX HEOOXiTHUX
(haxiBIIiB Ta HE BXKUBAOTHCSA HEOOXIIHI aanTaIliiHi 3aX0/H.

dopmyJOBaHHSA Wijed crarti. MeToro JTaHOi CTaTTi € AOCTITUTH
KJIIMaTH4HI 3MiHH, 110 BijOyaucs B M. KHeBi B cydacHUU mepion Ta
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OKPECJIUTH OCHOBHI MPUHILUIKM PO3POOKH 3aXOJIiB ajanTaiii Micta J0
3MiHH KJIiMarTy.

Marepiasin Ta MeTogu JOCJilKeHb. Jlis OIIHKH 3MiHU
TEMIECPaTYpHOTO PEKUMY BHUKOPHCTAHI pe3yJbTaTH BUMIpIOBaHb
TemMmeparypu  moBiTps Ha  MereoctaHuii  «KuiB», 30Kkpema
cepenHbo1000Ba, MaKCUMaJIbHA Ta MiHIMaJIbHA TEMIIEpaTypa MOBITPsI 3a
KOKeH JieHb 3a 1961—2015 pp.; 1u1s aHaizy 3MiH KUJIBKOCTI Ta PEKUMY
OTTaTiB — TIO/CHHI JTaHi PO KIJBKICTh OMaaiB 3a TOH ke mepiom. Jlms
00pOOKH BUXITHUX JTaHUX Ta JOCATHEHHS IMOCTABICHUX Yy CTATTI I[ijeH
BUKOPUCTOBYBAJIUCS KJACHYHI METOIM MAaTeMaTHYHOI CTaTHUCTUKH.
I'padiune mpeacTaBiIeHHS OTPUMAHUX PE3YJIbTATIB 3A1HCHIOBAJIOCS 32
JI0TIOMOT 00 porpamu «Microsoft Excely.

AHaJji3 ocTtaHHix my0aikauiii, npucBsiYeHUX NaHill TeMaTHIIi.
OCKiTBKH TeMa MPOSBY 3MIHHM KJIIMaTy Ta ajamTarlii 7o i1 HeraTUBHUX
HACTiAKIB Ha CHOTOMHIIIHIA JEHb € JyXXe aKTyaJdbHOI, TO BOHA
npuBeprae 10 cebe yBary Oararbox YKpaiHCBKHMX JOCIiTHHUKIB.
Ha sxanp, 3HauHa KiIBKICTh THX, XTO HaMaraeThCsl JOJIYYUTHUCS [0
JIOCTIJKCHHS 11i€] BaXXJIMBOI MPOOJIEMU HE € KJIIMAaTOJIOraMHM Ta HE
MarTh BIJMOBIHOT 0a30BOi OCBITH, TOMY OCTaHHIM YacOM JIOCHTb
9acTO y BITYM3HSHIA HAYKOBIH JliTepaTypl MOKHA 3HAWTH CTaTTi, IO
MICTATh HE 30BCIM KOPEKTHY iH(QOpMAIIiI0 PO MPHYHHH, MPOSIBH Ta
HacHiAKu 3MiHU KiiMary. [IpoTe, € ¥ rpyHTOBHI eTalbHI JOCITKESHHS
YKpalHCBKHUX KJIIMaToJIOTiB MpHUCBAUYeH] AaHii mpoOnemi. Hanpuknan,
B.O. banabyx [1] 3milficHuna mocniJpKeHHs MPOsBIB 3MiHU KIiMaTy
Ha TepuTopii Ykpainu. Takok pe3ynbraTH OIIHKH 3MiHH 3HAa4YCHb
OCHOBHHMX METEOPOJIOTIYHUX BETMUWH HaBEACHO B MOHOTpadii «Kirimat
VYkpainu» [6]. JlmHamika 3MiHH TeMIlepaTypu TOBITps, ycepeaHEeHOI
3a watupivus 3 1926 mo 1995 pp. nns micta KueBa mpencrasieHa B
po6oti H.IT. I'pebentok Ta M.B. bapabain [4]. AHami3 3MiHM OCHOBHUX
METEOpOJIOTIYHUX BeNWuuH aiis KueBa B cyyacHHi mepioa MOpiBHSHO
3 KIIMaTHYHOIO HOPMOIO 3IIMCHEHO aBTOPCHKUM KOJICKTUBOM IIijI
kepiBHUIITBOM Ocamuoro B.I. [5]. IlpoTe, mani mOCTimKEHHS MICTATH
iH(opMaIifo Mpo 3MiHH, IO BiIOYIHCA, B Kpamomy Bumaaky o 2010 p.
[1, 5], kpiM TOroO, B KOOHOMY 3 HHMX HE HaBejleHa iHpopMaLis NIpo
JUHAMIKy 4acToTu mposiBiB xBuib Temia (XT) B Kuesi ta nmpo 3minu
Ol0KJIIMATy MiCTa B Cy4acHUU TIEPIO].

Bukaan ocHoBHoro wmarepiagy. JlocnmipkeHHsT CBig4arh, IIO
MIPOTATOM OCTaHHIX MECATHIIITH KJIIMaT TepuUTOpii YKpaiHW TIOMITHO
3MiHIOEThCs. Haiikpaimie mpocTexyroThes Il 3MIHH y BiIXUIICHHSIX
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Tabauys 1
Piznnus 3HaueHb cepeaHboi, MAKCUMAJIbHOI Ta MiHIMAJIBLHOL
Npu3eMHOI TeMuepaTypu noirps y M. Kuesa 3a 1991-2015 pp. no
BigHomeHH0 10 1961-1990 pp.

Micsii, Cepenns MakcumaibHa MinimansHa
CE30H, PiK temrieparypa, °C | temmneparypa, °C | Temmneparypa, °C
CideHb 2,5 1,9 2,8
JlroTuii 1,5 1,4 1,4
Bbepesenn 1,6 1,8 1,2
KBireHn 1,1 1,0 0,8
TpaBeHb 0,6 0,6 0,2
UepBeHb 0,9 0,7 0,6
Jlunenn 2,1 2,1 1,6
CeprieHb 1,7 1,6 1,2
Bepecenn 2,0 0,4 0,4
JKoBTeHb 0,4 0,3 0,1
Jlucrona 0,5 0,5 0,4
I'pynenn 0,2 0,1 0,3
Becna 1,1 1,1 0,7
Jlito 1,5 1,5 1,1
OciHb 0,9 0,4 0,3
3uma 1,4 1,1 1,5
Pix 1,2 1,0 0,9

3HaUYeHb TEMIEepaTypH BiJ KIIMaTHYHOI HOPMH Ta 3MiHI 3HAa4YeHb
PI3HOMaHITHMX MOKAa3HUKIB Ta YacTOTH SIBUII, IO 3 HEK IOB’sI3aHi
(HampuKIad, 3MIMICHHS KIIMAaTHYHUX CE30HIB, 3POCTaHHS YacTOTH
TPONIYHUX HOUYCH Ta BHIMAAKIB XBIJIb TEIUIA, TOIMIO). 3aKOHOMIipHO,
0 KJIIMaTU4Hi 3MiHH He MOTJIM OMUHYTH i M. KuiB — 1e 3a octanHi
25pokiB (1990—2015 pp.) mpu3emHa TemmnepaTypa HOBITpsl 3pocia Ha
1,2°C, OpiBHSIHO 3 KJIIMaTUYHOIO HOPMOIO, @ aHOMaJTii cepeJHbOPIUHOI
TeMIepaTypu B ocTaHHI poku csraioTh 3°C 1 Oinbme (2014, 2015 pp.)
(puc. 1). Xoua 3pocTaHHs TEeMIIEpaTypH TOBITPs (K CEPEemHBOI, TaK i
MiHIMaJIbHOI Ta MaKCHMAaJIbHOI) BiZIOyJOCS B yCi MicAIll Ta CE30HW,
MPOTE BapTO BiIMITUTH, 10 HOT'O IHTEHCHUBHICTH CYTTEBO BIAPIZHAETHCS
(tabn. 1). Hampuknan, cepeans TtemmnepaTypa HoBiTps B Kuesi
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Puc. 1. AHomaJiii cepenHbOoi PiuHOI TeMmepaTypu MoOBIiTPs
BiIHOCHO KJaiMaTH4yHOI HOpMH (1961-1990 pp.) y m. Kuesi

HanO1IbIIe 3pociia B CiuHi Ta jaunHi (Ha 2,5 Ta 2,1°C), a HaiiMeHIe —
B rpynHi Ta xoBTHI (Ha 0,2 Ta 0,4°C, BiamoBigHO). Ko aHamizyBaTH
3MIHM 32 KaJICHIAPHUMHU CE30HaMH, TO 3pPOCTAaHHS CEpPeAHbOI Ta
MaKCHUMaJIbHOI TEMIIepaTypH € HaHCyTTEBIIIMM BIITKY 1 CTaHOBHUTH
1,5°C, a miHimMasbHOT — B3UMKY (Takox Ha 1,5°C).

[IpoTsiromM KiNbKOX OCTaHHIX AECATUIITH (DIKCYIOTHCS 3MIHH He
JUIIEe XapaKTePUCTUK TeMIIepaTypu MOBITps.. Pe3ynbratu MOCiiKeHb
CBiMUaTh, 1O BIiOOYBAETHCA TaKOX 3POCTAHHSI TEMIIepaTypH
MiICTUIIRHOI ToBepxHi. Hanpukiran, ['opaum B. 1. 3 komeramu [2] Oymo
3IIHCHEHO JOCHIIKeHHs TeMIiepaTyp rnosepxoHs micta (IIM) Kuea ta
oOnacTi 3a nepiox 3 4 JUIHS 1O 5 CepIIHS KOKHOTO poKy 3a 1983-2014,
IO IOKa3ajlo CYTTEBE 3pPOCTaHHS IBOTO IMOKa3HUKa. JlocmiTKeHHs
MPOBOJMIIOCS 3 BUKOPHCTAHHSM JaHMX KOCMIYHUX CYNyTHHKIB
NOAA (AVHRR) i Aqua/Terra(MODIS) (perioHansHUI piBEHB) Ta
CynmyTHHKIB cepii Landsat (TokanbHU piBEHB).

Sk 1 cmig Oyno ouikyBaTH, 3pOCTaHHSI TEMIIEPATypH IOBEPXOHb
B MicTi BiOyBaeThCsl HEPIBHOMIpHO, aaKe, BOHO CIHPUYMHEHO HE
nunie TI00anbHUMH 3MiHAMHU KJIiMary, ajieé ¥ 3MiHOI MiJCTHJIBHUX
[OBEPXOHb, MO BIAOYJIMCS 3a JIOCIIDKyBaHui mnepiox. HaiOinmbrmumit
npupict Temreparyp (3,1—3,7°C) cmocrtepiraetbcs B ICHTPATLHUX
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pationax wmicta (LlleBueHkiBcbkuii, Conom’sHCbKHM, [lomibChKUi
ta Iledepcrkuit), Haitmenmuit (Bix 2,3 mo 2,5°C) — 3adikcoBaHo B
lonociiBcekoMy Ta JlecHSTHCBKOMY paiioHax, Jie 3HaYHI TIJIOMI 3aiHATI
3elICHUMHU 30HaMH, IMPOTE HAaBITh Ha IUX TEPUTOPISIX (DIKCYIOTHC
BUCOKI IIBUAKOCTI 3pPOCTAaHHS TEMIIEpaTyp TIOBEPXOHb BIITKY —
+0,015°C (tabn. 2). Takox Oyio 3adikcoBano, mo B Kuesi mpupict
nennoi Temrneparypu [IM Ha 1,7°C 6inblnii, MOPiBHSHO 3 TPUPOCTOM
temneparypu mosepxoHb KwuiBcekoi oOmacti. Pesynbratu maHoro
JOCTiPKeHHS CBi9aTh HE JIMIIE PO BILIUB TI00aTBHOT 3MiHH KJIiMaTy
Ha TeMIieparypy HiacTiibHOI moBepxHi Kuea Tta KuiBchkoi oOmacri,
aje ¥ mpo iCHyBaHHSA B MICTi B JIITHI Micslli HOBEPXHEBOTO OCTPOBY
Tera.

Tabauys 2
Cepenni pankosi Temneparypu I[IM Kuepa 3a marepianamu
3iioMOK cynyTHukamu cepii Landsat [2]

AMIHICTpaTHBHI OWHHIII Telvllrgggpsa;ip 3 CHM Tehg%iaagf)? CHM
M. KuiB (B Mekax micTa) 27,3 30,3
JlapHulbKU paiioH 27,7 30,4
HecHsiHChKUI pailoH 27,5 29,8
JHinpoBchKuil paiion 28,8 31,5
TonociiBchkwii paiioH 274 29.9
O00510HCHKHUI paiioH 27,3 30,4
Ileuepcbkuii pailon 29,5 32,6
[Noxinbcbkuii paiton 29,2 32,5
CBSTOLIMHCHKUM palioH 27,1 30,0
ComnoM’THCBKHI paltoH 30,8 34,3
[lleBueHKIBCHKHIA palloH 30,3 34,1
[Tpumicbka 30Ha 279 30,7
Xeuwni temna (XT) — TpuBam mepiomd aHOMAaJIbHO TETLIOl

MOrOIM — B JIITHIH Mepioll 3aBKIU CYNPOBOIKYIOTHCS HETaTUBHUMHU
HaCJIIIKaMH JJIs1 3710pOB’sl JIIOJIe Ta eKOHOMIKH. B okpeMux Bumaakax
TpHUBaJja Crieka MOKe IIPU3BECTH HABITh 10 3HAYHHX JIFOACHKHX JKEPTB.
Hes3Bakarounm Ha HEBENMKY KinbKicTh BHMaikiB XT B M. Kuesi
3a mepiox 3 1911 mo 2010 pp., 1Ie SABHIE CHMOCTEPITATOCS IMIOICKAIH.
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YacoBa nuHamika KigbkocTi BumanakiB XT 3a ocTaHHI CTO POKIB
XapaKTepu3yeTbes ABOMa MakcuMymamu — B 1931—1940 i 2000—
2010 pp. B mi mepionu 3adikcoBano 6 i 5 BUMAJKIB XBHWJIb TeIJa,
BiiMOBiAHO. TpWBaMicTh XBUIb TEIIA, IO CHOCTEPITaIucs MPOTITOM
JOCTiKyBaHOTo repiony B Kuesi B OibIIOCTI BUTIAJKIB € HE3HAYHOKO:
10 BumagxiB (31 %) XT wmatoTp TpuBamicTh Juie 6 JHIB (Taka
TPHUBAJIICTh € MIHIMAJIBHOIO 3T11HO Bu3HaucHHs XT, peKOMEHI0BaHOTO
IPCC [13]); 9 BumankiB (28 %) XT — monan 10 nHiB i 1ume 2 BUMAaIKA
(6 %) — Oimprre 15 mHiB. XBHII Telja 3 MAaKCUMAJIbHOK TPUBAJICTIO
Oynu 3adikcopani B 2010 p. (tpuBaiicts 18 qHiB) Ta 1946 p. (16 nHiB).

AmHaniz TpuBanocTi Ta iHTeHcHBHOCTI XT, MmO cHocrtepiraiucs
B 1911—2010 pp. maB 3MOry BCTAaHOBHUTH, IIO XBUJIS TEILJIA JTUITHSI—
ceprast 2010 p. Oyna HaWMOTYXHIiIIOK s M. KueBa 3a CTOJITHIM
riepion. Bona po3nouanacs 31 numHs i TpuBama go 17 cepmHsa. B meit
mepiox CcepeaHbO000BI TeMIepaTypl TNEpeBHIyBalld HOPMY Ha
7—11°. Temneparypa BHoui ctanoBuia 21—24°C, Buenr 36—39°C.
MakcumanbHa TeMiiepatypa Oyna 3adikcoBana 8 ceprHs i cTaHOBUJIA
39,2°C.

ATMocdepHi onaay € OAHIEI0 3 HAWBAKIUBINIMX XapaKTCPUCTHK
KJIIMaTy, a 1X yTBOPEHHs Ta BUIIQJAHHS — L€ PE3yIbTaT CKJIAJHUX
MakpOLUUPKYISALIHHUX TPOLECiB, 1[I0 BHU3HAYAlOTh TEIJIO- Ta
BoslorooOMiH B aTtmocdepi [6]. 3a cyuacuumit nepiox B Kwuesi
CepelHbOPIYHA  KIUIBKICTh aTMocpepHHX oOmajaiB  MOPIBHSHO 3
KJIIMaTUYHOK HOPMOKO Malike He 3MiHmiacs (3pocia Ha 1,2 %), npote
BiJJOYBCSI TEpepo3MOMiNl KUIBKOCTI ONajiB 1O CE30HAaX — B3UMKY
KIJTBKICTB OmajiB 3MeHImniack Ha 17,2 %, a BOCGHH — HaBIIaKH 3pOCiia
Ha 18,9 % (puc. 2). BapTo Takox BiAMITHTH, 0 oTpuMaHi ans Kuesa
pe3yNbTaTH TEepepo3NoNily KiTBKOCTI OIaJiB BIPOJIOBXK POKY IYXKe
CXOXi 70 pe3yibraTiB, orpumanux B.O. bamaOyx ans Bciei Tepuropii
VYkpainu [1].

B.O. banabyx [1] Takok BijMidae, 10 OCTaHHIM 4acoMm B YKpaiHi
[oYacTilIaay BUIIAAKHU, KOJIM 32 KUJIbKA TOIMH BUIIAJA€ MOJIOBUHA 200
MicsuHa HOpMa omafiB. Lle BmactuBo 1 nis KueBa (B yci ce30HH, Kpim
3uMH) — Ha (POoHI Maiike He3MIHHOI PiYHOI KITBKOCTI OMa/iB, KiTbKICTh
OHIB 3 omagamu 3a mepion 1991—2015pp. 3HuM3MIacs B yci wmicsmi
(puc. 3).

Biokiimar siBsie cO00I0 CYKYITHICTh XapaKTEPUCTHK KIIiMaTy, sKi
BH3HAYAIOTH HOTO KOMITJIEKCHUH BILUTMB Ha OpTraHi3M JIFOIWHH Ha TEeBHIH
TepuTopii. B ymMoBax rino0anbpHOI 3MiHM KIIIMaTy, IO MPOSBISETHCS
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Puc. 3. Cepeans kijabkicTh AHiB 3 onagamu y M. Kuesi
3a nepiogu 1961-1990 Tta 1991-2015 pp.

mepur 3a Bce B 3pOCTaHHI TeMIeparypH MOBITps, B perioHax 3
MOMIPHUM KJIIMaTOM B TEIUIMH MEPiojl pOKY 3pOCTa€e KiJIbKICTh JTHIB 3
TEIUIOBUM cTpecoM. KpiM TOro, y BEJMKHX MiCTaxX MIKpOKJIIMaTHYHI
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0COOJTMBOCTI TPU3BOJSTH JIO JIOKAJIBHOTO IMiJIBUIICHHS TEMIIEpaTypH
B iX IEHTpAJIbHIN YaCTHHI — BUHHUKHCHHS SBHUIA OCTPOBY TeIUIa i
TOMY MEMIKaHIlI MICT 3a3HAIOTh II€ CHUJBHIMIOIO TEIIOBOTO CTPECy
TIOPiBHSTHO 3 MEIIKAHISIMU MPHJIETIINX CLIBCBKUX TEPHTOPIHL.

Ouinka 6iokinimary Kuesa, 3aificHeHa 3a TaHUMH METEOPOIOTTYHOT
craguii KwuiB 3a J0IIOMOror0 OJHOrO 3 HaiOLIbII OO0’€KTUBHUX
Ta HAWTIONIMPEHINIMX Cy4YacHUX OIOKJIIMAaTHMYHUX IHJEKCIB —
(hiziomoriuno-exBiBaseHTHOI Temrepatypu (DET), cBimunth 110
cepeqHs TIOBTOPIOBAHICTh KINBKOCTI JHIB 3 TEIJIOBUM CTPECOM B
miTHi wmicsai 3a mepion 1991—2015 pp. cyrreBo 3pocna (Tabn. 3).
HalicyTTeBime 3pocTaHHs KIUIBKOCTI JHIB 3 TEIJIOBUM CTPECOM
Bii0ys10Ccs B jiumnHi — Ha 16,7 %, nemo Huxk4e B ceprHi — Ha 15,8 %
Ta HaliMeHIe B 4epBHi — Ha 9,0 %.

Tabauys 3
[HoBTOpIOBaHICTH IHIB 3 TENJOBUM CTPECOM Yy JIITHI Micsiui B
M. KueBi 3a kJiMaTHYHY HOpMY Ta 3a cy4acHMIi nepiog

Iepion/Micsp UYepseHb JIunens Cepnenb
1961—1990 pp. 55,1 % 64,9 % 57,6 %
1991—2015 pp. 64,1 % 81,6 % 73,4 %
AHOMaJtist TOBTOPIOBAHOCTI JIHIB 3 9.0 % 16.7 % 15.8 %
TETIUIOBUM CTPECOM
Omxke, wimimar wmicta KueBa mpoTIroM OCTaHHIX JIECSITHIITH
3MIHIOETBCS. SIK BiZIOMO, MpOSB 3MiHM KJiMary Ta MO€IHAHHS

HEraTMBHUX HACHIAKIB ypOaHizamii NMpU3BOAWTH 10 BHUHUKHEHHS Yy
MicTaX HETaTUBHHUX HACTIIKiB, IO MOXKYTh OYTH HEBJIACTUBUMH 1HIITUM
TUIIAM JIIOICBKUX MoceneHb. Ha chorogHimHil 1eHb y MicTaX MOXYTb
CIIOCTEpIraTucsl KilnbKka AECATKIB PI3HUX HACHiAKIB 3MiHHM KJiMaTy.
Jo Hai0inpIml NOMMpPEHMX HalekXaTh HACTYIHI: TEIMJIOBUH cTpec;
MiTONJICHHS; 3MEHIIECHHS KUJILKOCTI Ta MOTIpIICHHS SKOCTiI MUTHOI
BOJIM; TOPYUICHHST HOPMAaJbHOTO (YHKI[IOHYBaHHS EHEPreTHYHUX
CHUCTEM MiCTa; 3pOCTaHHS KITBKOCTI 1H(MEKIIHHUX 3aXBOPIOBaHb Ta
aJepriiHuX MpOsBIB; 3MEHIICHHS IUJIOHI Ta IOPYLIEHHS BHIOBOIO
CKJIally MICBKHX 3€JICHMX 30H; CTHUXiHHI TiIpOMETEOPOJIOTiUHI SBUILA
[7].

BpaznuBicth — 1€ CXMJIBHICTH CHCTEMH 0 HECIPHUSITINBOTO
BruBy 3minu kiimary (IPCC, 2012). V ¢opMmyBaHHI BpazauBOCTI JI0
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MEBHOTO HETaTUBHOT'O HACIIJIKY BAXKJIMBY POJIb BiJIIrPalOTh EKOHOMIYHI,
COIianpHI Ta IHIIN YUHHUKH. Pi3HI piBHI Bpa3JIWBOCTI MPHU3BOMATEH JI0
pi3HOTO poy 30MTKIB Ta BTPAT 3a aHAJIOTIYHMUX YMOB BILTUBY (hi3HIHUX
YUHHUKIB. TakoX BapTO BiIMITUTH, 110 BPA3IMBICTh MICTa YU PETIOHY
JI0 TIEBHOT'O HEraTUBHOT'O HACHIAKY 3MiHU KJIIMAaTy MOXE 3MiHIOBATUCS
3 uacoM. lle Mmoxe BimOyBaTHCs 3aBAsIKM peaizamii HiTbOBUX
MPEBCHTUBHUX MPOrpaM, CHPSIMOBAHMX Ha IIJIBUIICHHS CTIiHKOCTI
MiCBhKOi ypOoekocucTeMn abo0 3MiHI EKOHOMIYHHX, COITIaIbHUX Ta
IHITUX YMOB, IO BIUTHBAIOTH HA BPA3JIUBICTb.

VY CcBiTOBI#l MpaKTHII BiIOMi ABa TUIH pearyBaHHs Ha KJIIMaTHYHI
3MiHU — oOMexeHHs i ajmantaiis. OCKUIBKH TONIMPEHOK TEOPIE0
NpPUYMH 3MiHM KJIiMary € Teopisd, TOB'I3aHa 3 aHTPOINOTreHHOIO
JiSTBHICTIO JTIOMWHU, TO OOMEKEHHsI CHpPSIMOBaHI Ha CKOpPOYEHHS
BUKHJIIB B aTMOC(Epy MAPHUKOBHUX Ta3iB, IO MA€ CIOBUTFHUTH IIPOIIEC
MOTEIUTiHHS. AjanTaiiss mnependadae po3poOKy 1 BIPOBAIKEHHS
3aXO/IiB, SIKi TO3BOJSIOTH MIPUCTOCYBATHCS JI0 3MiH.

Jns aganTamii g0 KOXKHOIO 3 HETaTHBHUX HACIAKIB 3MiHHU
KJIIMaTy MOXYTh 3aCTOCOBYBATHCSl PI3HOMaHiTHI 3axoau. Bonwm
MOXYTh OyTH PO3IOJiNEH] Ha TPYNd — OpraHizaliiHOro XapakTepy,
OyZIiBeNbHO-IH)KEHEPHI, 1HXCHEPHO-TEXHIYHI, EKOHOMIYHI Ta iHIII.
Takox amanTamiifHi 3aX01 MOXYTh JIOCUTHh CYTTEBO BiJAPI3HATHUCS 3a
BapTICTIO, TPUBAIIICTIO peaizaiii Ta eheKTHBHICTIO.

OCHOBHMMH HPHUHLHUIIAMH PO3pOOKM 3aXOMiB ajamnTamii micta a0
KJIIMaTHUYHOI 3MIHU € HACTYIIHI:

1. ApanTariist 10 3MiHU KJIIMaTy B MIiCTi IOTPeOy€e KOMILIEKCHOTO
I IXOTy Ta BUKOHAHHSI 3aX0/iB Ha Pi3HUX PiBHSX.

2. Jlns okpeMuX HETaTWBHHUX HACIIIKIB 3MiHU KJIMaTy, BAXXIHUBO
PO3pOOUTH CHUCTEMY MOHITOPHUHIY/PaHHBOTO OIOBIIIECHHS HACEICHHS/
ynpaBiiHHsa puszukoM. Hampuxian, B Ilapmki micns mposiBy ayxe
iHTeHcUBHUX XBWIb Teria 2003 ta 2006 pp. BIpoBajkeHa CUCTEMa
OTOBIIICHHSI MPO CIEKOTHY MOTOAY, [0 MOXE 3alIKOIUTH 3JI0POB’O,
(hyHKITIOHYBAaHHS SIKOT 3HHXKYE BPa3JIMBICTh MICTa JIO TEIUIOBOTO
CTpecy.

3. OmHEM i3 BaXXJIMBUX OpraHi3alliiHUX 3aBJaHb IPU PO3POOI
3axo/iB 3 ajanTalii MicTa € MPOBEAEHHS MOTYKHOI iH(pOpMaiiHOl
KaMIIaHii.

4. B ymoBax, KoIu TpobieMa KIIMaTHYHOI 3MIHHM IIOCTa€ BCE
rocTpime Oyab-sKe MUTAaHHS B MICTi (IUIAHYBaHHS 3a0yJOBH HOBUX
paloHiB, PO3BHTKY TPAHCHOPTHOI I1HPPACTPYKTYpH, TOIIO) MAE
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BUPINTYBATHCS 3 ypaxyBaHHSM IIPOTHO30BaHUX 3MiH.

5. EdexTtuBHUM € BHUKOPHUCTAHHS TEXHOJIOTIH «IOJABIHHOTO
NEeBIICHTY» — 1€ TEXHOJIOTii O0POTHOM 3 KIIMAaTHIYHUMHU 3MiHAMH, SKi
MOPSIA 3 EKOJIOTTYHUMH, JAl0Th 3MOTY JOCATTH TEBHUX EKOHOMIYHUX
uinedi. Hampukian, TeXHOJOriT «HOABIHHOTO AHMBIACHIY» JISTINA B
ocHOBY aHTHKpu3oBoro mmany CHIA, mnpuitharoro b. Obamoro B
motomy 2009 p. Tlepmumii 650K 3aX0/iB B HOro paMKax Ha3HMBAETHCS
«CTBOpeHHS pPOOOYMX MICIIb 3 BHKOPHUCTAHHSIM YHCTOI, €(EeKTHUBHOI
AMEPUKAHCbKOI ~EHEpreTHKW», 110 CTaBUB 3a METy JOCATTU
KOHKPETHHX COI[IaTbHO-EKOHOMIYHHX IIJIEH Ta BHUPIMIUTH MPOOIEMHU
HaBKOJMIIHBOTO CEPEIOBUILA.

6. Ilpu GpopMyBaHHI 3araJbHOMICHKOTO IJIAHY aJanTamii MicTa 10
3MIHHU KJIIMaTy, CJIiJl 3B€pHYTH YBary, 10 € 3aXO0JH, sIKi JJOITOMararmTh
MMOCTa0WTH Biipa3y Kijbka HETaTUBHUX HACTIIKIB KJIIMaTHIHOI 3MiHH.
Jlo TakuXx, HalIpUKJal, HAJISKUTh O3€JICHEHHS MicTa.

3axoaM 3 ajzanTamii, U0 MOB’3aHi 3 3€JICHUMH 30HAMH, € IyKe
e(DeKTUBHUMU JUISI TTOM SKIICHHS JESSKUX HACHiJKIB 3MIHU KJIMAaTy.
3eleHI 30HM BIAPI3HSIOTBCS B MICBKMX IITYYHHX MaTepiajiB
BOJIOTICTIO, aePOJIMHAMIYHUMH Ta TEPMIYHUMHU BJIACTUBOCTSIMH, TOMY
MICbKE O3€JICHEHHS MOXE BIUIMBATH Ha (OPMYBaHHS TEMIIEpaTypu
MIPU3EMHOTO TIOBITPS 3aBISAKK HU3II TporeciB. KimrodoBuMm mpomecom
€ eBarloTpaHCIipallis, Mo BigoOpa)kae BTpaTH BOAH POCIUHAMHU Y
BUTJIANI BHUIApOBYBaHHs B atMmocdepy. Ilix uwac eBanmorpancmiparii
MOTJINHAETHCS. COHSYHA CHEPris 1 3pocTae JaTeHTHE TEIo, TAaKUM
YUHOM BiJI0YBA€ThCS 3HMKEHHS TEeMIEpaTypH JIUCTSA Ta MOBITPS, IO
iX orouye. Ha BigMiHY Bia 3€JeHHX 30H, BONOHETIPOHHUKHI MiCHKi
Matepianu (acdaisr, OETOH Ta iH.) HE YTPUMYIOTH BOAY (BiJAIOBiIHO,
OlJIs1 X MMOBEPXOHB HE BiZIOYyBa€ThCS MOTIIMHAHHS COHSYHOI €Heprii Ha
eBallOTPaHCHIpalilo) i MarTh 3AATHICTh IIBUIKO BOMPATH COHSIYHY
pajiaiiro Ta OBrO yTPUMYBATH TETLIO.

Ha croromHilHiil 1eHb MIChKE O3€JIEHEHHS — K 3aci0 ajmanramii
MicTa 70 3MIHH KJIMaTy Ta SK CIoci0 IMOKpaImeHHs MIKpPOKJIiMaTry
ypOaHi30BaHOTO CepefoBUIla MOXKe HalyBatu pi3HUX G(opM —
CTBOPEHHsI IapKiB, MOCaaKa JAEpPEeB B3JOBX BYJIHLIb Ta JOPIT,
3acaJyKeHHsl TEPUTOPIH NMPHIIETTIUX 10 OyIWHKIB Ta30HHOI0 TPAaBOIO,
BEpPTHKAJbHE O3€JICHEHHsI CTiH, OONAIITYyBaHHs 3€JCHHX JaxiB Ha
OymiBJISAX, TOIIO.

AHai3 pe3yabTaTiB JOCIiIKEHb, IIPOBEACHUX B 26 MapKkax pi3HUX
MiCT (3 pi3HUM KJIiMaTOM) TOKa3aB, II0 B CEPEIHBOMY IPOTATOM JIHS
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(6.00 — 20.00 rogmH) Temmeparypa MOBITPS B MapKax € HUKYOIO
Ha 0,94°C, MOpIiBHSAHO 3 TEMIIEpaTyporo B MicTi [8], a B HiYHI TONWHHU
(3 22.00 mo 6.00 Tom) 3HMIKEHHS TeMIlepaTypHd TOBITPS B iX Mexkax B
cepeanboMy ctaHoBuiio 1,15°C, mopiBHSHO 3 MICBKMMH 3a0y10OBaHUMU
paiionamu. Kpim Toro, Oyno BCTaHOBIIEHO, IO MapKH TaKOX MOXKYTb
BILJIMBATH Ha TEMIEpPaTypy MOBITPsl OE3MOCEPEIHBO MPUIICTIINX A0 HUX
Teputopiil. JociipKeHHST TakoX IMiATBEPIKYIOTh, IO OLTBII MapKH
3MIHCHIOIOTh KpaIuil OXOoNomKyouuil edekr. B poborti [9] mmoma
napky 3 ra HaBOAMTHCS SIK TPAaHMYHA, 32 SIKOI B MapKax B JEHHI FTOAMHU
3aBXIH (DIKCYBaTUMYThCS HHKY1 TEMIIEpaTy pU.

B TO#f wac sk y AeHHi TOJUHU JepeBHA POCIHUHHICTH MO3HUTHBHO
BIIJIMBAE Ha MIKPOKJIIMAT MiCTa, y BEUipHI Ta HiYHI TOAWHH, KOJH
COHsIYHA paJiiallisi BKe He HAaJIXOIUTh IO 36MHOI TIOBEPXHi, a TEIIOBUI
PEXUM BH3HAYAECTHCS IHTCHCHUBHICTIO €(DEKTUBHOTO BHIIPOMIHIOBAHHS
MiACTUJIBHOI TOBEPXHi, KPOHU JIEPEB MOXYTb MEPELIKOIKATH
LIBUIKOMY BUIIPOMIHIOBAaHHIO TEIUIa 1 TAKMM YHMHOM CIPHSTH HOTrO
30epeCHHI0O B HMKHBOMY Inapi armocdepu. B Takux Bumaakax B
MpU3eMHOMY IIapi arMocdepu B mapkax abo Oins JepeB MOXYTb
¢dikcyBaTHuCcs BHINI TEMIEpaTypu TOBITPS, HIXK HaJ BIJIKPUTUMH
JiIsTHKaMU, BKPUTUMU JIMLIE TPAB’SHUM HOKPHUBOM.

Lwasa S. Tta im. [11] 3a3HaualoTh, IO JepeBa B3IOBXK JOPIT
3HWKYIOTh MaKCHMaJIbHI Ta MiHIMalibHi TemmnepaTypu no 5°C, a ix
BUJAJIEHHS TIPU3BOIUTH 10 3pOCTaHHS TEMIIEPaTypH MOBEPXHI IPYHTY
npubnu3Ho Ha 4°C 1 3HUIKEHHS BiJIHOCHOI BOJIOT'OCTI MOBITPSI HA BUCOTI
2 M ipubnu3Ho Ha 12 %.

JloOpe Bimomo, IO 3AATHICTH IEpPEB 3HUXKYBATH TEMIIEPATypy
MOBITPSI B IPU3EMHOMY Iapi 3aJI€XKUTh BiJ TAKUX IX XapaKTEPHCTUK,
SK pO3MIpH JepeBa Ta XapaKTEPUCTHKU KPOHH, IO BH3HAYATUMYTh
MPOHUKHEHHS! COHAYHOI panialii Kpi3b Hel, a BIUIUB BYJIMYHUX JIEPEB
Ha (opMyBaHHS MIKPOKIIIMaTy MiCTa TaKOX BU3HAYAETHCS OPIEHTAIIIEI0
BYJIUIII Ta ACIKUMH IHITUMHU 11 XapaKTePUCTUKAMH.

Muller N., Kuttler W. ta Barlag A.-B.[12] BcTaHOBWIH 11O TePUTOPIi
3 POCITMHHICTIO Kpallle 3HIKYIOTh 3HAUeHHS OlOKIIIMATHYHOTO 1HJIEKCY
(i31070r19YHO €KBiBaJICHTHOI TEMIIEPATyPHU Y MiCTaX, Hi’K BOAHI 00’€KTH,
10 BiIOYBA€THCS 3aBISKH MOEIHAHHIO 3POCTaHHS €BaloOTpaHCHiparii
Ta 3aTiHeHHs. OTxe, OOMParOYu MiX «3EJICHUMH» Ta «OJAKMUTHHUMM)
30HAMH B MICTI JUISl MIiABHUINCHHS KOM(OPTHOCTI CEepeloBHIIA, CIiJ
obuparn mepmri. TakoX aBTOPH BiI3HAYAIOTH, IO MaKCHMaJbHE
3HmkeHHss PET nocsiraeTbcsi He MPOCTO B MEXKax 3€JICHUX 30H, a 3a
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YMOBH HaJIGKHOTO TX 3a0e3MeUeHHsI BOIOHO.

Kpim Toro, 1o 3eieHi HacaIKeHHsI TOTIOMararoTh 3HU3UTH MICHKHI
OCTpIiB TeIia Ta, 3aBASKH TOTJIWHAHHIO BOJIW, 3MEHIIUTH CTiK 3
MICBKHX ITOBEPXOHb, @ BiNIOBITHO, HMOBIPHICTH IiITOTUICHHS OKPEMUX
TEPUTOPIH MiCTa, BOHU TAKOXK TOCUJIIOIOTH IMPOIEC 3B’SI3yBaHHS
BYTJICHIO 1 CHOPUSIOTH TOMSKIICHHIO 3MiHM Kiimary. ToMmy Michkki
3eJIeHI 30HU MOXYTh BHUCTYTATH B SKOCTI «M’SIKOi TEXHIKW» CTpaTerii
amanTamii 1o 3MiHu kiiMary [10], mo igeaasHO MiAXOAUTD JUIS KpaiH 3
HU3BKUM PiBHEM JIOXO/IiB.

BucnoBkn. Otxe, 3a 1991—2015 pp. cepennsa, TemmepaTrypa
noBiTpst B M. KueBi 3pocna Ha 1,2°C, mOpiBHSIHO 3 KJIiMaTHYHOIO
HOPMOI0, 2 MaKCUMaJjibHa Ta MiHiMaibHa — Ha 1,0 Ta 0,9°C, BiAnoBigHO.
Pict Temmeparypu, Xo4a W CrioctepiraeTbcs B yCi Micsilli Ta CE30HH,
MIPOTE € HEPIBHOMIPHHUM TIPOTATOM POKY — CEpeIHs Ta MaKCUMaiIbHa
TEMIIEpaTypy HAWOINIBIIEe TWiABUIIMINCA BIITKY, MiHIMaJlbHA —
B 3uMOBHH ce30H. CepenHboOpidyHA KiNBKICTh ONAfiB JIAIIUIACS
MPaKTUYHO Oe3 3MiH, IPOTe BiAOYBCS MEPEpO3NOALT KIIBKOCTI OmajiB
[0 CEe30HaX, a TAKOXK B YCI CE30HU 3MEHIIWIACS KIJIBKICTh JIHIB 3
onagamu. biokimimar Micta cTaB MEHIII KOMPOPTHUM —IIOBTOPIOBAHICTh
TTHIB 3 TETUIOBUM CTPECOM B JIITHI MICSAII Cy9acHOT0 Tepiofy, TOPiBHSIHO
3 KJIIMaTHYHOIO HOPMOIO, 3pociana 9,0 % y uepsHi, 16,7 % — B numnHi
ta 15,8 % — B cepnHi. BcTaHOBIIGHT 3MIHU CBiT4aTh PO HEOOX1THICTH
pO3pO0KM Ta BIPOBAJPKCHHS 3axoaiB ajmantanii Kuesa 10 HacmigkiB
3Miam kJimary. [Ipy mpomy, BapTo 3BEpHYTH yBary Ha 3aXOAH, IO
IPYHTYIOTBCS Ha TEXHOJIOTI «IIOJBIMHOTO ACBIJACHY» — SIKI MOPSI 3
EKOJIOTIYHIUMH, JAIOTh 3MOTY MOCSATTH TEBHUX EKOHOMIYHHX ITiJIeH, a
TaKOXX Ha Pi3HI BHJM O03€J€HEHHS — 5K 3aci0 agamTariii, ajke, MichKi
3elieHi 30HU MOXYTh BHCTYIIATH B SIKOCT1 «M’SKOT TEXHIKH» CTpaTerii
ajanTaiii J0 3MiHM KJiMaTy, IO iJeaJibHO MiAXOAUThH IJIs KpaiH 3
HU3BKUM PIBHEM JIOXO/IIB.

PenenzenT — 10KkTOp reorpadiunmnx Hayk, mpogecop C. I. Cuixkko
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O.I'. IleBueHKO

IMPOABJIEHUE UBSMEHEHUS KJINMATA HA
TEPPUTOPUUN I. KNEBA U OCHOBHBIE IMOAXO/bI K ET'O
AJJANITAIIUHA

B cTathe mpencTaBiIeHBI pe3yabTaTHl MCCICHOBAHUS IPOSBICHUS
ro0ambHOTO  W3MEHEHWs KiIuMata Ha TeppuTopuu T. Kuesa.
[lokazaHo, 4TO B TOPOZAE MPOUCXOIUT POCT CPEAHEH, MAKCUMATLHON U
MHUHUMAJIBHON TEMIEepaTyphl BO31yXa, CYLIECTBEHHO YBEIUYUBACTCS
KOJMYECTBO JHEH C TEIJIOBBIM CTPECCOM B JICTHHE MECSAIIBI,
YMEHBINIAETCS KOJIWUYECTBO JHEM ¢ OcCagKaMH H MPOUCXOMUT HUX
repepacupeneicHne Mexay ce3oaamMu. Onrucanbl OCHOBHBIE TTPHHITUTIBI
pa3paboTKu Mep afamnTalii ropoja K KINMaTHYeCKUM H3MEHCHHSIM.
Oco0oe BHUMaHWE YJEJICHO O3CJICHEHUI0 — Kak 3(PPEKTHUBHOMY
aJIaN TAlIIOHHOMY MEPOMPUSATHIO.

KiioueBble cJjioBa: U3MEHEHHME KJIMMaTa, BOJIHBI TeILIa,
VS3BUMOCTh K WM3MCHCHHUIO KJIWMAaTra, ananTanus K HW3MEHEHUIO
KJIMMaTa.

0. Shevchenko

CLIMATE CHANGE MANIFESTATION ON THE
TERRITORY OF KYIV AND MAIN APPROACHES TO ITS
ADAPTATION

The article presents the results of the research of global climate
change manifestation in Kyiv. It shows that there is an increase in the
mean, maximum and minimum air temperature. During the period
of 1991—2015 mean air temperature has risen by 1,2°C comparing to
normal climatic period. The increasing of air temperature occurs in all
months and seasons, however, it reaches different values throughout the
year — the mean and maximum temperatures have risen the most in
the summer, minimum temperatures — in winter. The bioclimate of the
city become less comfortable — frequency of the days with heat stress
in the summer months during the modern period increased by 9,0% in
June, 16,7% — in July and 15,8% — in August, compared to the normal
climatic period. The number of days with precipitation has decreased
during the period of 1991—2015 while mean precipitation amount per
year has not changed significantly. Also there wasrecorded redistribution
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of precipitation amount between the seasonsduring modern period.
All these changes indicate the necessity of preparation plan of Kyiv
adaptation to adverse impact of climate change, which should consist
of measures of different categories, particularly, engineering and
technical measures, construction measures, economic measures and
organizational measures. Also the article describes the main principles
of the creation of adaptation measures to climate change. Green zones
are considered more carefully among other measures, because it is very
effective and not too expensive adaptation measure.

Key words: climate change, heat waves, vulnerability to climate
change, adaptation to climate change.
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