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ExoTomniuHi TpaHC(bopMauu CTENOBHX
€KOCHCTeM T/l BILIMBOM KJIIMaTHYHUX 3MiH
y apyriii mosoBuHi XX Ta Ha nmoyatky XXI cToJiTh

IIpedcmasneno axademixom HAH Ykpainu B.I. Cmapocmenkom

Ha ocnogi ananisy mpusanux xponopsoie Qimoyenomuunozo i Kapmozpagiunozo MoHimopunzy, 30icHiosanozo na
6asi decamvox 3ano6ioHo-cmenosux Lok Ykpainu, 6Cmanosaeni Cmpimki CmpykmypHi sminu (Gimocucmem, o
00YMOGIEeHT 3MIUEHHAMU eKOMONIUHUX Xapakmepucmux micyespocmans. L[i nokasnuxu 6usnauaiucs memooom
cungpimoinouxauii i opounauiinum ananizom cmenosux Giomonis. B ocnosi matice 6cix smin aejcamo eoaiuii
paxmopu (percum 36010JCeHIS 2PYHMY, KAPOOHAMHICIL 2PYHIMIE, IX MPOPHICID, BMICT MIHEPATLIOZ0 A30MY MA
KUCLOMHICM®) Ma MEHUOI0 MIPOI0 KAiMamuuni (MepMidnuil pelcum, KOHMUHeHMAaloHiCMy KIIMamy, tozo 2ymio-
HICMb Ma MOPOIHICMY ), KL MAU NEBHULL BNIUB HA MPAHCHOPMAUiIo pimocucmem i ekomonig. 3 Ycix ekopaxmopie
HAUBNAUGOSIUUM Y CMenositl 301l Ykpainu € haxmop 6010z03abesneueris, 3a Yuacmio SK0z0 Qopmyemvpes wieid
3min 6 ycix chepax cmenosux exocucmem (2i0pozeniuii OUHAMIsM, Me30QIMuU3auis, OLYUHeHHs MPasocmois, npo-
MUBHULL PENCUM ZPYHMIB, NPOHUKHENNH 1A CMEeN JZHO3HUX eKoOiomopd ma in.). Ceped KIimamuunux exopaxmopis
NOMIMHUM BRAUCOM HA CMENU BIO3HAUAIOMBCS SMIHU 8 CE30HHOMY X0O0I MEMNEPAMYPU, NOCAAOLEHILSL KOHMUNEN-
MATLHOCE MA 3POCMAHHS 2YMIOHOCTE KIIMAMY.

Kmouogi croea: sanosioni cmenu, pimouenomuuHuti MOHImopunz, CURQImoinouxayis, sMinu mepmiunozo i 2ymio-
1020 pexcumy, mendenuyii, adanmais.

AmnaJii3 IpocTOpOBO-4aCOBOI AMHAMIKU CTPYKTYPH CTEIIOBUX €KOCUCTEM Y IpYTiii mosoBuHi XX
i Ha moyatky XXI cTomiTh Ha OCHOBI KapTOrpadivHOrO0 MOHITOPUHTY YKPAiHCHKUX 3aMOBITHIX
CTeINiB TI0KA3aB JIOCUTb YiTKi TEHEHIlT y 3MiHaX KcepoMophHNX, MESOMOP(MHUX Ta JITHOZHUX
cknazioBux (itocuctem [1—3]. 1li 3MiHM CyNPOBOIXKYBATUCS TEBHUMU 3MINEHHIMU €KOTOIIIY-
HUX XapaKTEePUCTUK MiCI[e3POCTaHb, 1110 PO3IJIAIAETLC HAMU K IIeBHUIL eTall [1poliecy aJjalTuB-
HOI TpaHchopMallii eKOTOMIB Ta CTPYKTYPHOI mepebyI0BY MPUPOAHUX YIPYIIOBAHb CTEILY /0 CY-
YaCHUX KJIIMAaTUYHUX YMOB.

MeTa 1aHOTO JOCTIPKEHHST — BUCBITJIUTH Kay3aJTbHUI aclieKT GaratropiyHux mepeby/10B cTe-
IIOBUX €KOCUCTEM, OIUPAIOYKCh Ha 3B’30K POCJMHHOIO IIOKPUBY 3 €KOJIOTTYHUMM XapaKTepuc-
TUKaMU MiCI[e3POCTaHb Ta aaNTUBHUN XapaKTep 1X MTPOCTOPOBUX 3MiH y Yaci.
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[Tpocrexutn xapakTepHi 0COOTUBOCTI IUHAMIKU €KOJIOTIYHUX PEKUMIB, sIKi CyIPOBO-
JUKYIOTB T1epeGyI0By cTernoBux (itocucrem (CyKiiecii), MoKHa, BpaXOBYIOUH TiCHUIT 3B’SI30K POC-
JIMHHOTO TIOKPUBY 1 1OTO CTPYKTYPHU 3 €KOJOTIUHUMU XapaKTePUCTUKAMU MiCI[e3POCTaHb Ta
aJlaliTUBHUN XapaKTep IX MPOCTOPOBUX 3MiH. Bu3HaueHHs afjaliTUBHOI CIIPSIMOBAHOCTI €KOTOTII Y-
HUX 3MiH TJIAHETAPHOTO i PETIOHATBHOTO MacmITaby MOKYTbh OyTH BUKOPHUCTAHI JIJIST TH3HAHHS
IIJISIXIB CaMOTIPUCTOCYBAHHSI CTEMOBOI (hiTOGIOTH 10 HOBUX YMOB [4]. Y TIPUKJIaIHOMY acIieKTi y
3B'SI3Ky 3 BUCOKHM CTYIIEHEM PO30PAHOCTI YKpaiHChbKUX cTermiB (~85 % MUIolii) 3 MeTOI0 BUKO-
PUCTAHHS MTOTEHITiaJly YOPHO3EMiB MeXaHi3MU TTPUPOHOI aJIalTallil arporieH031B MOKYTh CIO-
tBOptoBaTucs [5]. IlpaBaa, cyyacHi 3MiHu KJIiMaTy B CTENOBiil 30HI YKpaiHu Ha JaHOMY eTarri
ajlarnraitii MaloTh IeBHi TIO3UTUBHI eheKTH 11010 6IOMPOLYKTUBHOCTI i (hOPMYyBaHHS IESIKUX O3HAK
negochepu Ta MiKpOKJIIMaTHYHUX ocobmBocTei bioToris [6, 7].

O06’exkramu gocikenb Oyn 10 3aMoBiIHUX CTEMOBUX A1JISTHOK, SIKi PEIPE3€HTYIOTh OCHOB-
Hi TUIIOJIOTIYHI BiAMiHU cTemmiB Yikpainu. Baxkansoro ocobmBicTio opraHisaiiii (hiTOIeHOTHYHOTO
MOHITOPHHTY OyJia MUPOKa 30HAJbHA 1 PeriOHaJbHA PENPE3EeHTATUBHICTh YKPAiHCHKUX CTEIIiB,
OCKIJIBKM TIOJIITOHU (DOPMYIOTh CBOEPITHUI TTPUPOIHO-30HAIBHUEI MaKPOIIPOMib BiJl MBHIYHUX
(JIy4HHX) CTeIliB /10 IyCTeJbHUX 3JIaKOBO-TI0JNHOBHUX.

Jloxmanui kKapromeTpuyHi fmaHi 3a mepiog 1927—2012 pp. gaf0Th AOCTOBIPHI KiTbKiCHI TO-
Ka3HUKU MPOCTOPOBUX 3MiH CTPYKTYypH cTenoBux ditocuctem Ha Mexi XX i XXI cTomiTs, a
KIJIbKaTHCSIYHI MacHBHU reoO0TaHIYHUX OIMUCIB, 3i6paHKX Ha IOJIrOHAX, IIC/s CTATUCTHYHOTO
ornparfoBaHHs Ta GiTOIHAMKAIINHOI OIIHKYA BEJUYNHN OCHOBHUX €KO(haKTOpiB Oyiu miamaHi
aHaJTi3y OPAMHAIIHUX MATPUILh A 3’ ICYBaHHS €KOTOMYHNX MTapaMeTPiB CTeTOBUX (iTocuCc-
TeM, JIOCJIIIKEeHD iX eKoTomiuHoi aAndepentiartii [ 1, 2, 4, 8, 9]. [laa po3yminns mpoiiecis i mexa-
Hi3MiB MIiHJIMBOCTI eKoTomiyHux ¢akTopis (egadivyaux i KaiMaTHYHMX) OyJa 3acTOCOBaHa
ynockoHasena B [HctutyTi 6oraniku im. M.I. Xomoaroro HAH Ykpainu mMetouka KOMIT I0T€pPHOI
cunadiToinanKarii. Ixes mosusrae B ToMy, 110 32 KOJTUBAHHSIMU CTPYKTYPH (BiTOIEHO31B ¥ CyKIle-
CITHOMY TIPOIleCi i CYIIPOBOKYIOUNX iX 3MiH eKO(aKTOPIB 3 PISHUMHU Jialla30HAMU €KOTOIIiY-
HUX (QJIYKTyalliil IPUXOBYETHCS TEHEHIIIsS TepebyM0BU CTEeNOBUX (hiTOCUCTEM i B IIJIOMY BCi€l
MPUPO/IHOT 0OCTAHOBKH, a 3aTAJTbHOI0 PUTMIKO0 (hJIYKTYaIlill Y pO3BUTKY (QiTOCHCTEM MOLYJITO-
€TbCs BeKTOp mpupoaHoro mpotiecy [9, 10]. Tisbku micsg TpUBaIuX 3MiH €eKOTOTIIIHUX TTapaMe-
TPIB 1 IIUKJIIB CTPYKTYPHUX 11epeby10B MOsKe Oy TU BUSIBJICHE HAOJIMKEHHS 10 TOMEOCTa3y 1eHO-
KOMILJIEKCiB, KOJIU (POPMYIOTHCSI TEPMOJUHAMIYHO e(eKTUBHIIl CTPYKTYpPH, IO BKJIOYAIOThH
MEeBHY YaCTKY JITHO3HUX eKobGioMopd (darapHUKiB, IepeB), siKi € CBOEPiAHUM OioMapKepoM
rnOwHY 3MiH K0BKiws [11].

TaxuMm 4YMHOM, OTPUMYEMO BiJTHOCHI 1 HETIPSIMI, ajie JOCUTD YiTKi KiJTbKiCHI €KOJIOTIYHI Xapak-
TEPUCTUKU KOHKPETHUX CTEIIOBHUX OIOTOIIIB, SIKi AI0Th MOKJIMBICTH 3'sICYBATH XapaKTep B3a€MO-
BiHOIIEHDb (DITOIEHO3iB 100 OPANHOBAHUX (PAaKTOPiB, MOPIBHITH €KOTONN B Pi3HOYACOBUX i
PI3HOCTAIIITHNX CTaHAX Ta PO3PaxXyBaTH OPIEHTOBHI BiZIHOCHI YMCIOBI TOKA3HUKH. 3a JOTTOMOTOIO
MeToy CUHMITOIHANKAIT TPUPOIHUX TIEHOTUIHUX MTOETHAHD POCJIUH 1 OPAUHAIIIMHAM aHaJIi30M
crenoBux 6iororis ((iTomeHosis, acoriariii, hopmartiii, piromanamadTiB) MU OTPUMYEMO I[IHHY
€KOJIOTTuHY iH(hopMaIio po cran exadivanx hakTopiB (pesKuM 3BoJI0KeHHs TpyHTY — Hd, 3a-
raJIbHUI COMbOBUI peskiM, 200 TpodHicTh TpyHTY — TF, BMICT Y rpyHTI KapOoHatis — Ca, BMIicT B
HUX MiHEPAJIBHOTO a30Ty — Nt, KUCJOTHICT TPYHTY — Rc) Ta KIiMaTUYHUX (PaKTOPiB (TepMidHUI
peskuM — T, KoHTUHEHTAIBHICTD — Kn, 1ioro TyMmifHicTh — Om Ta kpiopeskum — Cr).
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KallifHUX TIOKa3HUKIB efadiuanx dak-
TOPIB 3aIOBiIHO-CTENOBUX (DiTOCHUCTEM
10 - : : 3a mepion 1927—2012 pp. (1 — mapa-
_— MeTp cundiToingukanii, 6amu; 2 —
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(Hd); 6 — xap6onarhictb rpyHTiB ( Ca);
6 — 3araJbHUI COJBOBUH PEXKUM, TPOd-
6 i i i i HicTh rpyHTiB (17); 2 — BMIiCT B IpyHTax
1940 1960 1980 2000 MirepaibHOTO azoty (Nt); 0 — Kucmnor-
0 HicTh IpyHTIB (RC)

Enadiuni dakropu. AHamis 4ucI0OBUX NMOKA3HUKIB cUH@ITOIHAMKAIT eKo(haKTOPIiB OIXHO-
3HAYHO CBiIYMTH PO TeBHI ix 3Mminm (Tabuuiis). Tak, pexim Bostoroszadesneuerns (Hd-dakrop)
Ma€ 3HaYMMi TeHJIeHIIii 10 36ibleHHs: BosorocTi rpyHTiB (puc. 1, @). Bin Buctynae npsamum i
onocepeIKOBaHUM (haKTOPOM iHiITiaIlil Py 3MiH y Tieiocdepi, OCKITbKY iIHTEHCU(DIKYIOTHCS TTPO-
MUBHI [TPOIIECH 3 BUMUBAHHSM COJIEH, aKTHBI3AII€I0 MisITbHOCTI a30T(hiKCyr0unx OakTepiii, Me3o-
(hiTuzaiieo TPaBOCTOIB, MiABUIEHHSIM iX GiOMPOAYKTUBHOCTI Tomio. Ha cyuacHomy ertari ajgar-
Tarii MPUPOJHUX CTEMOBUX €KOCUCTEM JI0 YMOB IJI00AIBHOTO MOTEIIIHHS TOJOBHOI €KOJIOTiu-
HOIO 0COOJIMBICTIO € TIOCHJIEHHS I'YMiJHOCTI KJiMaTy B HeBHMX perionax. Came cTenu JOCHUTh
qyTJIINBO pearyioTh Ha 3mMian Hd-dakTopa. 30KpeMa, BOHU 3/1aTHI 32 HAWMEHIIIOT MOKJIMBOCTI Tie-
PEXO/IUTH B €HEPTETUIHO e(heKTUBHIIINI peKUM (DYHKITIOHYBAHHS, TOMEOCTATUYHO TSKIIOUN 110
gicy. EKoJIoriunoo ocobMuBICTIO CTEoBOro 6ioMy € mocTiitnuii abo TMMYacoOBU AediluT Bo-
HOTO pecypcy, eKCTpeMasibHICTh Bogo3abe3edeHHst 00YMOBIIIOE TPUBAJIE YM MOCTiiHE JOMIiHY-
BaHHST KCepOMOP(hHOI CKJIANOBOI B CTPYKTYPI cTernoBux (iToreHo3iB. Brpara 1iei cnernudiku
Hd-daxropa o3navyae rimbOOKy 3MiHY CTPYKTYPH CTEILY, 0 SIKOI HAJEKUTH BTPaYaHHsT GIOMHUX
O3HaK CTemy, BTPYYaHHs iHTPO30HATbHUX (PiTOIIEHOKOMIIOHEHTIB, OJTydHeHHs, (GOPMYBaHHS i
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MOJIOJIAHHS “CyKIleCiiHOTO Kosarcy” 2], BIHUKHEeHHSI MO3aiYHUX aBTOKJIIMaKCOBUX KOMILIEK-
ciB Toto. TpuBasa is 11boT0 (haKTOPy MOKE IIPU3BECTH 10 (POPMYBaHHS HA MICITi CTETIiB HOBIT-
HiX iHBapiaHTIiB POCAWHHOTO MMOKPUBY Ta 3MillleHHS NpUpOoAHUX 30H. Came 11eii (hakTop Juima-
€ThCSl BU3HAUAJIBHUM Yy TpaHc(opMallii KOHTUMHEHTaJbHUX (DiTOCUCTEM 32 YMOB CYYaCHUX 3MiH
KJIMaTy i B JJaJIeKi emoxu MixKJIbOZOBUKOBHX Taseoanaoris [12]. Craructnunmii anasis 6a-
raTOpPiYHUX JaHUX BCIX MOJITOHIB, CBIAYMTH PO 3HAYHWN TPEH[ y cepearboMy +1,25 HGana 3a
100 pokiB (auB. puc. 1, a, Tabnuirio), TO6TO 30i/MbIIIEHHS 3aaciB IPOAYKTUBHOI Bosioru Bij 80 10
120 MM B MeTpPOBOMY II1api IPYHTY.

3anexxuum Big Hd-dakropa € mapamerp BMICTY KapOOHATHUX CIOJIYK y IPYHTAaX CTEOBOI
emyru (Ca-daxTop). I pyHTO3HABI JaBHO MOMITU/IN TiCHUIT 3B’130K BMiCTy KapOOHATIB 3 SAKiC-
HUMU XapaKTepUCTUKAMU YOPHO3eMiB (3€pHUCTOIO CTPYKTYPOIO, CIPUATINBUMU BOHO—TIOBIT-
PSIHUMU BJIACTUBOCTSIMU, POIIOYICTIO), TIPOTE TOPIBHSIHO HeaBHO OyJia BU3HAUYEHA THITOMOPGhHA
pouib X y (popMyBaHHI CTEOBOro 6GioMy, sika BKasye Ha Te, 10 KapOOHATHICTh IPYHTIB € TPH-
TaMaHHOIO CTEIIOBUM €KOCHCTeMaM 0coOsmBicTio. MaTepiain HaIlUX AOCTIKEHb CBiAYaTh PO
Cy4acHUil IpoIlec JOCUTh iIHTeHCHBHOI ekapboHaTu3allii YopHoseMis (auB. puc. 1, 6). Ha ocHosi
CTAaTUCTUYHOTO aHAJII3y CUH(ITOIHAMKAIIMHAX JJAaHUX 3 TIOJIITOHIB BCTAHOBJIEHO TEHJIEHITIIO /10
nekapbonarusaiii (3MeHmenns kapbonarHocti 6ioromis) —0,65 Gana 3a 100 pokis, TO6TO 110C-
nabnennst turiomopuoro Ca-hakropa, afluTUBHO i JECTPYKTUBHO J0YOr0 HA TUIIOBI CTEIIOBI
(iTorleHoCTPYKTYPH.

AHaJTi3 MOKa3HMKIB 3araJibHOTO COJIbOBOTO pesknuMYy, 200 TpodHocTi TpyHTIB (TF), MOKa3as, 1Mo
Maif;ke Ha BCiX TOJIITOHAX 34 Yac CIIOCTepekKeHb XapaKTepHOIO € TeH/ IeHIlis (POHOBOTO 3HMKEHHS
napametpiB Ti-aktopa. B minomy nokazamnk cuaditoinankaiii 7i-akropa Ha 3a1oBiHUX CTe-
nax Ykpaiuu cranoBuB 8,7 + 1,1 6aa, a tperag— —0,89 6ana 3a 100 pokis. BunsaTkoM € moJiiron Ha
I[ToriiBebkiit ginsguni YopHOMOPCHKOTo 6iochepHOro 3amoBiJHIUKA, IIPUMOPCHKI 3acCOJIeH] 3eMIi
SJKOI BUXO/ATD 32 MEKi CTeIoBUX 6ioTOMiB, Ta MuxailiiBebKa 1iJIMHa, Jie 32 4aciB aCOBUIIHOTO
BUKOPUCTAHHS CTeIly BigOyBasoCs IHTEHCUBHE BUJIYTOBYBAHHS COJIEH, a IPOTITOM IEepiojly CIIo-
crepeskenb 1971—2011 pp. mBUIKO i oxHOYACHO HapocTaau nmokasHuku Hd- i Tr-akTopis, MOXK-
JIUBO, SIK TIPOIIEC CBOEPIAHOI MiCJASITACOBUIIIHOI “IIPpOTpajiallii” mOTY;KHUX YOPHO3eMiB [2].

Ha mporusary tpodiunocti rpyutis (1) ekodakrop baratcTBa iX Ha JOCTYITHI POCIUHAM
croyiyku azoty (Nt) B crenax 3JJaTHUII caMOONTUMI3yBaTUCS Pa30M 3 MOJIIIIEHHIM PEXUMY
Bosiorozabesneuentst (Hd). IcHye Tako migsoHasbHa 3asexHicTh Ni-hakropa, IOB’si3aHa 3i
3POCTAHHSIM HOTO TTapaMeTpiB y HAIPSIMKY 3 TiB/IHS HA MiBHIY. 3a nepioj crocrepeskeHb 1927 —
2012 pp. mokazuuk Nt-haxTopa, OTpUMaHWI HA OCHOBI TAHUX 3 TOJITOHIB, CTAHOBUB Y CEPETHBO-
my 5,0 = 0,3 6ana, a tpeng — +0,41 6ana 3a 100 pokiB (auB. TabJIKIIO).

XapakTepHoo 0co0JIMBICTIO BiKOBOI AuHaMiku Nt-akTopa € 03HaKU CaMOHACUYEHHS i Ha-
SBHICTb IIOPOTOBUX 3HAaYeHb BMICTY B IPYHTI a30THUX CIIOJIYK 3a CyYaCHUX KJIIMATUYHHUX YMOB.
[TomoraHs 1IHOTO MOPOTY MOSKJIMBE 32 YMOBH TIOJIIIIIEHHST BOJIOT03a0€3IIeYeHHSI, sTKa MOJKe T10-
BHAUUTH TIEPEXijl CTEMOBOro GIOMY [0 JIICOCTENOBOTO iHBapiaHTa (HiTOIEHOCTPYKTYP. 3 IUMU
YMOBaMU TIOB’SI3YEThCST ONITUMaIbHAa CUMOIOTHYHA 3/IaTHICTH MiKpOOioIleHO03iB 10 a3oTdikcartii B
YOPHO3EMax.

OrnocepeakoBaHo 3ajesKHOI0 Bix Hd-dakropa € KucaoTHicTs rpyHTiB (Re). BHacaizok maiike
MOBCIOJIHOTO HACUYEHHSI MATEPUHCHKIX MOPi/l YOPHO3EMiB KapOOHATAME B CTEIAX MepPeBaKaloTh
cabKoJy:KHI Ta HelTpaabHi IpyHTH. B 103amoBigHuil nepio rpyHTH Oy TPOXU JIysKHIMI i
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Puc. 2. BikoBuil Xin 3MmiH
CHHOITOIHANKAITHNX  TT0-
Ka3HUKIB KJIIMAaTUIHNX (haK-
TOPIB 3alOBIIHO-CTETIOBUX
itocucrem 3a epion 1927—
2012 pp. (1 — mapamerp
cundiroingukanii, 6asu;
2 — TpeHpn): a — TepMidHui
pexum (Tim); 6 — KoHTH-
HEHTAJIBHICTH KiimMary (Kn);
6 — oMOpOpexuM, TIyMmij-
Hicte kiaimaty (Om); 2 —
KPiOpEsKNM, MOPO3HICTh 3UM
(Cr)

3aN0BiIHO-cTENOBUX (piTocucTeM y Ganax cundiroinaukaii sa nepiox 1927—2012 pp.
Ta 3HaYEHHs KJIMaTHYHUX mapameTpis 3a nepiog 1900—2015 pp. 1151 crenoBoi 30Hu YKpainu

Cepe/Hi 3HaU€HHS T
Exodaxropu Ta BiXMIEHHS 3a 9ac Gaumit Sfigg’pm{m
criocrepexenb (o)
Edagiuni paxmopu
Boutoricts rpynTy (Hd) 8,8+0,8 +1,25
Kap6onatnicts rpyuTis (Ca) 8,5*£0,7 -0,65
3arasbHUi cOMbOBUI peskuM, TpodHicTs (17) 8711 -0,89
Bwmict mirepanbHoro a3oTy B IpyHTax (Nt) 50%0,3 +0,41
Kucnornicts rpyHTiB (RC) 8,8+ 0,6 -0,67
Knimamuuni paxmopu
Tepmiunuii pexxum (Tin) 8,8 +0,5 -0,49
KonrtunenrtanbHicTs (Kn) 93+0,6 -0,84
TymignicTs (oMGpopeskum — Om) 74+1,1 +0,16
Moposnicts (kpiopeskum — Cr) 7,8 +0,3 -0,47
Knimamuuni napamempu *

Cepennbopiuna Temmepatypa, °C 8§—10 0,5+0,1
Temmepatypa 175 miTHIX Micaris, °C 21-23 05..-1,5
Temmeparypa a/st 3uMOBUX MicsiB, °C -1..-5 1,5+0,5
KimpkicTh aTMOChepHUX OTa/IiB s JIITHIX MiCSIiB, MM 105+ 20 10£5 %
Inzexc kouTuHeHTAIBHOCTI [OPUNHCHKOTO 40,5+25 -2,5+0,3
Awmmrityma cesonHoro xony, °C 13,2+ 0,8 -0,6 £0,2

* 3HaueHHS TPEH/IiB KIIMaTUIHNX mapaMeTpiB Hopmosani Ha 100 poxkis.
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TeHJIEHIIis [I0 TIocIa0IeH s JIy;KHOCTI TPUBAE TIi/{ BIUTMBOM 3MiH JOBKIJIJIS, TOJIOBHUM YHHOM Ye-
pes 30iIbIeH s KiJTbKOCTI aTMOChepHIX OTajIiB. 3a Yac CIOCTePesKeHb KUCIOTHICTh IPYHTIB (Rc)
cranoButb 8,8 + 0,6 i Bi3HAYAETHCS TEHIEHIIis 10 11 3HMzKeHHs Ha —0,67 Gasa 3a 100 pokis (auB.
tabuio, puc. 1, 0). OCHOBHUM YMHHUKOM IIMX 3MiH BipOriHO € JekapOoHaTU3aIlis YOPHO3EMIB,
a cydJacte 301TbIIIeHHs KICIOTHOCT] HAJIEKUTD /10 HECTIPUSATINBUX YMHHUKIB [5]. Taki aminu Re-
(haxTopa B cTenax, iMOBipHO, MOKYTb TTO3HAYATH TTPEAATTAIIIIO CTETTIOBUX (DITOCUCTEM /10 MOKJIN-
BOTO 3MiIlleHHST TIPUPOJHUX 30H [IPU MOTIUOIEHH] IIUX KIiMaTHaHIX 3MiH [12].

Kaimatiuni akropu. B rpymi kriMaTHuHUX (haKTOPIB TaKOXK BigOyMcs IeBHi 3MiHM (IUB.
Tabsmio). Tak, Tin-akTop 3a JaHUMU 3 TIOJITOHIB BKa3ye Ha TEHJIEHIIITO /10 3HIKEHHS, 1 11e Ha (hoHi
norertinis kaimary (tpers —0,49 6ara 3a 100 pokis) (puc. 2, @). CripaBa B TOMY, 11O Teil TOKa3-
HUK BU3HA4YaBCS JIJISI JTITHIX MiCAIIIB, a CTETOBi 30H1 YKpainu BJaiTKY B XX CT., 32 IaHUMU 1HCTPY-
MEHTAJIBHUX METEeOCIOCTePesKeHb, OyJia TpUTaManHa TeH/eHIlisT a00 HE3HAYHOTO ITi/[BUIIEHHST
TeMIiepaTypu, abo, HaBiTh, 3HMKeHHsT 10 —0,9 £ 0,6 [13, 14], ate B ocTaHHi AeCATUTITTS CKIATACS
TEH/IEHITis1 /10 TiIBUIIEHHS TTOBTOPIOBAHOCTI aHOMAJIbHO BUCOKUX TEMIIEPATYP came BIITKY [15].

Y BiKOBOMY acIIeKTi TeH/IeHIist 301/IbIIIeHHS TIOKa3HMUKIB MO3HAYMIACS Ha TYMiIHOCTI KiiMa-
Ty (omOpoxmimMaT (Om)) Ha +0,16 Gama 3a 100 pokis. Ileil akTop MiAKPECTIOE TaKy BasKIUBY
0COOJIMBICTh Cyd4aCHUX 3MiH JOBKIJIIS, SIK TyMiHe OTerIiHHs. Tak, 3a JaHUMHI MEeTeoCIocTepe-
JKeHb Y MBAECHHO-CXiHUX perioHax Yipaiuu B XX cT. 3ahikcoBaHO 301IbIIEHHS PIYHOT KiJIBKOCTI
atmocdepnux omazis Ha 10 = 5 % [13, 14].

Jlemto BupasHimmMu 6y BiKOBi 3MiHH MOPO3HOCTI KiriMaTy (kpiopeskum (Cr)), a came Mae
Miciie TeHaeH s 10 3meHIneHHs Ha —0,47 Gaja 3a 100 pokiB. 3a MeTeoJaHNMHE, XapaKTepHe 3Ha-
YHe MiJIBUIIEHHS TeMIIepaTypyu B 3UMOBI Micstli i Ha mouaTky Bechu Ha 1,0 = 0,5 °C/100 pokiB y
crenosii 30u1 B XX cT. [11].

KonrunenraabHicTh KaiMaTy (ab0 KoHTpacTtopexkum (Kn)), 1o XapaKTepHu3ye 3aJesKHICTh
AMILTITY/IN CE30HHOTO XO/y Bijl CHHYCA MUPOTH, € BiTOOPAKEHHIM KJIIMATUIHOTO BIINBY Ha CTe-
noBi ¢itocucremu [7]. CrenoBuii 6iom chopMyBaBcst B yMOBaX MOMiIPHO KOHTHHEHTAIbHOTO
KiiMary. /{iarazoH KOHTMHEHTAIbHOCTI B YKPAiHCHKUX CTEIax OXOILIIOE PisHMIlO B 2,15 Gasa: Bij
KOHTUHEHTAJIbHOTO Kiimary “MuxaiimiBebkoi tismun” #Ha Cymuuni (Minimym 8,34 6Gama) 10
BKpail KoHTuHeHTaabHoTo (10,49 6ama) Ha IloriiBepkiin ainanni YopHoMopcebkoro H6iochep-
Horo sanosiguuka. Cepexnni sHayennst Kn-daxropa cranosisath 9,3 + 0,6 6ana, a TeHaeHLil Cy-
JaCHUX 3MiH XapaKTepU3yIOThCs 3HIKEHHSIM (TTocaabieHHsIM ) KOHTpacTopesxkuMy Ha —0,84 6ana
3a 100 pokiB (JuB. TabIUINO).

Y poborti [15] BcTaHOBIEHO, 110 TpoTsiroM Tepioxy 1900—2015 pp. BiaOyI0CS 3MEHIIIEHHS
iH/IEKCiB KOHTUHEHTaJIbHOCTI [OpUMHCBLKOrO 1 aMIIITyZIM CE30HHOTO XOJy TeMIleparypu B
HiBIEHHO-CXiJHUX perioHax (AuB. TabJIUIlO), i B TOMY YMCJIi Ha TepuTopii Ykpainu (yepes ictoTHe
MOTEIJIIHHS B XOJOJHUM TIepioJ] POKY), ajle B OCTaHHI JAeCATUITTS 3a(iKCOBAHO 3POCTAHHS 1X
3HAYEHD, 1[0 TIOB’sI3aHO 31 30L/IBIIEHHSIM TOBTOPIOBAHOCTI aHOMAJIHLHO BHCOKUX TEMIIEPATY]P, 0CO-
GJIMBO B JIUITHI—CEPITH.

B ymoBax rizporennoi Tpancdopmailii creroBux iTocucTeM i aHMadTiB IEKOHTUHEHTAJI-
3allist Kiimary i€ aanTusHo 3 Hd-daxtopom, nectabimisyioun cTenosi (hiTOCUCTEMH i CITPUSIIOUN
ix TigpoMopdHiil TpaHchopMaIlii, OCKIIBKY 71 CTEIIB BJACTUBUI BUCOKUN CTYTIHb KOHTHHEH-
tagbHOCTI. CIIPSAMOBaHICTb CydyaCcHUX TeHIeHIIIH y 3Minax Kn-(akTtopa nmpsmo i onocepenrkoBaHo
cripusie (GOPMYBAHHIO JIYTHO-CTEIOBUX 1 JTiCOCTENOBUX (DiTOCUCTEM i JTaHIIApTiB.
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Bizgnaunmo, 1110 TeH/IeHIIi1, BCTAHOBJIEH] Ha OCHOBI aHAJI3y ONOCEPEJIKOBAHUX TTOKA3HUKIB 3MiH
KITIMaTUYHUX (haKTOPIB, AKi BU3HAYAINCSI METOIOM CUHMITOITHANKAII | OPIUHAIIIIHIM aHATi30M
CTenoBKX GIOTOIIB, 36iraloThCs 3 TEHAEHIIISIMU, BCTAHOBJIEHUMH Ha OCHOBI aHaJIi3y METEOIaHUX.

Taxkum yMHOM, HA TiICTaBI PE3yJIbTATIB aHAII3y TPUBAJINUX XPOHOPSIIB (DITOIIEHOTUYHOTO i
KapTorpadiyHOrO MOHITOPUHTY, 3/1iicHIOBaHOTO Ha Oa3i 10 3amoBiIHO-CTETIOBUX AUISHOK YKpai-
Hu ripotsirom 1927—2012 pp., BCTaHOBJIEHO CTPIMKI CTPYKTYPHI 3MiHM (iTocucTeM, sIKi 00yMOB-
JieH1 TOMITHUMU 3MiHAMU €eKOTOTIIYHUX XapaKTEePUCTUK Miclle3pocTaHb. EKOTOIUHI XapakTepuc-
TUKV BU3HAYAINCS METOJOM CHUH(MITOIHAMKAIIT 1 OpAUHAIIIHIM aHaIi30M CTEIOBUX OiOTOIIIB.
3’scyBasiocs, MO B OCHOBI MaiikKe BCIX 3MiH JieXaTh efadiudi (paktopu (peXuM 3BOJIOKEHHS
IPYHTY, KapOOHATHICTH TPYHTIB, IX TPOPHICTH, BMICT MiHEPAJIBHOTO a30Ty Ta KMCJIOTHICTD), a KJIi-
MaTtuyHi hakTopu (TEPMIYHUI PEKUM, KOHTUHEHTAJIbHICTh KJIIMaTy, HOTO TYMiIHICTh Ta MOPO3-
HICTb) MaJIH JIeNIo cIabIivii BIUIUB Ha TpaHcdopMariito ditocucteM i eKoToriB. 3 ycix eKohakTo-
piB HAWBIJIMBOBIIINM Y CyJaCHUX KJIIMATHYHUX YMOBAaX y CTENOBIill 30HI Ykpainu GyB (hakTop
BOJIOr03a0e31eUeHHs, 32 YU4acTIO IKOro (hOPMY€EThCS i Tteiic 3MiH B ycix cepax cTenoBux
ekocucTeM (TiIpOTeHHUH AMHAMi3M, Me30(hiTU3allisd, OJyTHEHHS TPABOCTOIB, TPOMUBHUN PEKUM
IPYHTIB, MPOHUKHEHHSI Ha CTEI JITHO3HUX ekobiomopd Ta iH.). Cepes KIiMaTHYHUX €KO(haKTOPiB
MOMITHUM BIUIMBOM Ha CTEIIN BiJI3HAYAIOTHCSI 3MIHU B CE30HHOMY XO/Ii TeMIepaTypH, nocaabieH-
Hsl KOHTMHEHTAJIBHOCTI Ta 3pOCTaHHs TYMiJIHOCTI KiaimMaTy. BeTaHoBieHi TeHJeHITii /17151 KOKHOTO
(hakTOpy MEBHUM YHHOM IMOSICHIOIOTH MEXaHi3M BILUIUBY i 0COOIMBOCTI 3arpo3 iCHYBaHHIO CTEIO-
BUX (iTOCUCTEM.
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IKOTOIINMYECKUE TPAHCOOPMAIIMUN CTEITHBIX S9KOCUCTEM
O/1 BIMAHUEM U3MEHEHUI KJIMMATA
BO BTOPOW IMTOJIOBUHE XX 11 B HAYAJIE XXI Bekon

Ha ocnoBe ananmsa JJIMTETbHBIX XPOHOPSIOB (PUTOIEHOTHYECKOTO M KapTOTpahudecKoro MOHUTOPUHTA, OCY-
IECTBJISIEMOTO Ha (ase [IeCsTH 3al0BEHO-CTEMHBIX YYACTKOB YKPAUHbI, YCTAHOBJIEHbI CTPEMUTEIbHBIE CTPYK-
TypHble M3MeHeHus: (GuTocucreM, 0OYCJIOBICHHbBIE CMEIICHUSIMU HKOTONUYECKUX XAPAKTEPUCTUK MECTOOOH-
TaHUH. JTU TTOKA3aTeTN OTPEEATNCh METOIOM CHH(MUTONHAMKAIINN W OPANHAIMOHHBIM aHATN30M CTEITHBIX
6uoTonos. B ocHoBe mouTH Bcex naMeHeHui Jexkar spabudecke hakTopbl (PeKUM YBIKHEHNS OYBbI, Kap-
6GOHATHOCTD 110YB, UX TPOGDHOCTD, COIEPIKAHNE MIHEPAJIBHOIO a30Ta U KUCJIOTHOCTD) M B MEHBIIEH CTeleHH K-
MaTHyecKne (TePMUYECKUI PEeXUM, KOHTHHEHTAJIbHOCTh KJANMATa, €T0 TYMHUIHOCTD U MOPO3HOCTH), KOTOPBIE
MMeJIN Olpe/ieIeHHOe BJNSHIE Ha TpaHchopManmio ¢hutocucteM 1 3KOTonoB. M3 Bcex aKo(akToOpoB caMbIM
BJIMSITEJIBHBIM B CTENHO 30He YKPAUHDI SIBJISIETCS (DAKTOP BJIArooOeCIieYeHHOCTH, [IPU YYaCTHH KOTOPOTo (op-
MupyeTcs neiid u3MeHeHn i Bo Bcex cepax CTEIMHBIX dKOCHCTeM (THAPOTEHHDIIN TUHAMI3M, Me30(UTH3AIN,
OJIYTOBEHWE TPABOCTOEB, TIPOMBIBHOI PEKUM TMOYB, IPOHUKHOBEHHE B CTEIb JUTHO3HBIX 3K0O6MOMOpd u 1p.).
Cpeny KIMMaTH4ecKNX 9K0(aKTOPOB 3aMETHBIM BJIMSIHUEM Ha CTEIM OTMEYaloTCs N3MEHEHNsI B CE30HHOM XOJIe
TEMIIEPATyPbl, OCIA0IeHNE KOHTHHEHTAIBHOCTH 1 POCT TYMUJIHOCTH KJIUMATa.

Kniouegvie cnoea: sanosednvie cmenu, pumoyenomuueckuii MoHUmopune, CUHGUMOUHOUKAYUS, USMEHEHUs. mep-
MUUECKO20 U 2YMUOHOZ0 PENHCUMA, MEHOCHYUL, A0ANMAYUSL.
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ECOTOPIC TRANSFORMATIONS OF STEPPE ECOSYSTEMS UNDER
THE INFLUENCE OF CLIMATE CHANGES IN THE SECOND HALF
OF THE XX CENTURY AND IN THE EARLY XXI century

On the basis of the analysis of long chronographs of the phytocenotic and cartographic monitoring carried out on
the basis of ten reserve-steppe areas of Ukraine, rapid structural changes in phytosystems were established due
to changes in ecotopic characteristics of habitats. These indicators were determined by the method of syn-
phytoindication and ordinational analysis of steppe biotopes. Almost all changes are based on edaphic factors
(soil moistening regime, soil carbonation, their trophicity, mineral nitrogen content, and acidity) and, to a less
extent, on climatic ones (thermal regime, frostiness, continentality and humidity of climate), which had a defi-
nite influence on the transformation of phytosystems and ecotopes. Of all the ecofactors, the most influential in
the steppe zone of Ukraine is the moisture supply factor, with the participation of which a plume of changes is
formed in all spheres of steppe ecosystems (hydrogenic dynamism, mesophytization, herbification of grass, wash-
ing regime of soils, penetration of lignogenic ecobiomorphs, etc.). Among the climatic ecofactors, a noticeable
effect on the steppe is rendered by changes in the seasonal temperature course, weakening of continentality, and
growth of humid climate.

Keywords: reserve-steppe areas, phytocenotic monitoring, synphytoindication, changes in the thermal and humid
regime, trends, adaptation.
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