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BIIJIUB KJIIMATY TA 3ABPYJIHEHHSI HA JTUHAMIKY PAJIIAJIBHOT O
MNPUPOCTY COCHH 3BUUYAMHOI B JIICOCTEIIOBIN 30HI O

0 IIpeocmasneno pesynomamu O0ocniovcens éniugy 3min Kiimamy ma GuKuoieé 3miiecvKoi
Menio6oi eneKmpoCcmanyii Ha COCHOBI HACAONCEHHS OEeHOPOXPOHONOIYHUMU MeMmOOaMU.
Busieneno, wo nomenninna ma 30inbuents onadie npuseeno 00 30i1bUeHHs 8eTUYUH PIYHUX
Kineyvb cocuu y 1989-1998, ane 6 nacmynni 1999-2008 pp. 6iobyrocs 3menuieHHs mpenoy
PpaodianvHo20 Npupocmy BHACIIOOK XPOHIUH020 3AOPYOHEHHS JIiCO8UX eKocucmem ma
30IMbWEHHA 3UMOBUX MA PAHHLOBECHAHUX MeMnepamyp, sKi nepesuyuiu nopic ONMumMymy
OJ151 PO36UMKY HACAOIHCEHD.

Knrwouosi crnosa: sminu knimamy, 3a0pyOHenHs, 0eHOPOXPOHONIO02TUHI Memoou, padidalbHull
npupicm cOCHU.

J/

3a ocTaHHI CTO POKIB 3aiKCOBaHO MOTEIUIIHHS Kiimary B Ykpaini Ha 0,4-0,6°C.
Haii6inpin  1nTeHcuBHO minBuiyBaimucs 3uMoBi (Ha 1,2°C) Tta BecHsni (Ha 0 8°C)
TEMIIEPATYpH, BIITKY MiJBUILEHHS TeMmeparypu ckiaino 0,2-0,3°C. Ha niBageHHOMY CXO/1i
VYkpainu KUIbKICTh onajiB 30utbimiacs Ha 15% [5].

Ll cTarTs € MpPONOBKEHHSM IUKIY CTAaTed, MPUCBIYCHUX JOCTIKEHHIM peakiii
COCHOBUX Haca/KeHb Ha BUKHIM 3MIiiBChbkOi TeruioBoi enekrpocrtaniii (3TEC) Ha
XapKiBIIMHI Ta 3MIHU KIiMary [2, 3, 4, 6].

Meror0 IoCIHiPKeHb Oy/no BHBYCHHS PEaKLii pamaJILHoro npupocty cocHu (Pinus
Sylvestris L.) Ha 3MiHUM KJ1IMaTy Ta eMicli 3MiIBChKOT TEIJIOBOI €JIEKTPOCTAHIII1 (3TEC)

OcoOmuBicTio 3a0pynHenHs JicoBux ekocucteM 3TEC e Hagxomkenns BUkuiB (SO,,
NOy 1 omisty) B atmocdepy depe3 Bucoki Tpyou (Big 180 mo 250 m). Lle ctBoproe ymoBU
JUTS IOLUMPEHHS 3a0pyAHIOBavIB HA 3HAYHY BIJICTAHb.

Krnimar koHTHHEHTaNbHUN 3 cepeaHiMu Temmeparypamu ciunsa -8°C, mumnHs +20°C,
cepeHbOpIYHUMHU cymamHu omaziB 500-570 mm. [8].

OG’€exTH IOCIIUKCHb — YHCTi COCHOBI CEPEIHBOBIYHI HACAJUKCHHS, IO POCTYTH Ha
JICPHOBO-II/I30TMCTHX CEPE/IHBO PO3BMHYTHX IPyHTaX. THII JICOPOCIMHHMX yMOB - Bo.
Tpu nocriitHi npoOHi momti (TITIIT), po3TamoBani Ha BiacTaHi 5,5, 8,5 Ta 13 kM (yMOBHUI
koHTpoJb) Bix 3TEC.

3acTOCOBAHO 3araJIbHOMPUIHATI IEHAPOXPOHOJoriuHI MeToauku [1]. [lanit o6poO:situ
3a mporpamMamMu MixHapoaHoro O6anky ngaHux aepeBHux kiienb (ITRDB) [9]. 3 mertoro
BUJTYYEHHSI BIKOBOTO TPEHIIYy 3 XPOHOJIOTiH aOCOMIOTHUX 3HAYEHb PallalbHOTO MPUPOCTY
JUISL TIOZAJIBIIOTO  KOPEIMIIHOTO aHalli3y CTBOPEHO JEPEBHO-KIIBLEBY XPOHOIOIIO
STANDART. Ananiz MaTeplany MPOBOJIMBCS 32 IECATUPIYUSMHU.

Junamiky iHaekciB pagiansHoro npupocty STANDART TPEJICTABICHO Ha PHC. 1.
Jnst 1964-1979 pp. xapakrepHa MoAIOHICTh KPUBUX 1HIEKCIB pamanLHoro npupocty. ¥
HactynHi 1980-1995 pp. BinOynocs 3HaYHE 3MEHIIICHHS BEJIMYUH PIYHUX KUIEIh YHACTIIOK
BIUIMBY Ha JIICOBI €KOCHUCTEMH 3HAYHOI KUIBKOCTI BHKHJIB Ta MOCyX mpoTsrom 1983 p-
1990, 1992-1994 pp. (puc.l, 2). V 1983-1987 pp. BiAMIYEHO HAUTIMOLITy AEMPECIIO
npupocTy s HaOuibin momkomkeHoi [T ta Bigm3epkaneHHs KpPUBOi 1HAECKCHOT
xponosiorii STANDART Ta kpusoi BukuaiB (puc.l). ¥ 1984-1986 pp. Ha HaifOubuI
nommko xeHiu [T BigOyBcs Bijanas TOHKOMIPY, BHaCJIIJIOK YOro MOKPAITWINCS CBITJIOBI
YMOBH Ta 30UTBIIMIIACS TLTOIIA KUBJICHHS U IEPEB, SIKI 3AIIHIIHINCS, Y PE3YIIbTaTi IIbOr0
PI3KO 30UThIIMIIACS BETMUMHA IEPEBHUX KuTelb (puc. 1).
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Puc. 1 /lunamixa euxuodie 3TEC ma xinoyego-inoexkcuux xpononoziii STANDART ona
HACAOMHCEHb NOMWKOOIHCEHUX UUMU 3a0PYyOHIOSaYaAMU
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3 PiyHa cyma onagip = CepegHbopidHa TemMneparTypa
Puc. 2. /lunamika memnepamyp ma onaois 3a 0aHumu 3MiiecbKoi memeocmanuyii
enjiueamu Ha po3eumokK HacaoxceHs

Pi3kuM 3MEHIIIEHHSIM BEJIMYMH JIEPEBHUX KUICHb XapaKTEPU3YBAIMCS JEPEBOCTAHU
npotsirom 1996-2008 pp., 3a Bunsitkom [T po3ramoBaniii Ha Biactasi 5,5 km Big 3TEC
(puc.1-2). e cramo pesymbraTom xpOquHoro 3a6py;[HeHH;1 JICOBUX EKOCHUCTEM Ta
KTIMaTHYHUX 3MiH. 1IpO 1€ CBiIYMTh KOPEISLiAHIIT aHali3 MK IHACKCAMH PajianbHOrO
NpApOCTy STANDART ta nokazHukaMu 3a0pyJHEHHS, SIKUI BUSIBUB 3HAYYIIl CEpPENHI 1
TICHI 3B’SI3KU JuIA BCIX I[epeBOCTaHIB (tabn. 1). ToOTO, HE 3BaXKaKOUM HA 3MEHIIICHHS
KUIBKOCTI BUKHJIIB Maike BIBIUl mpoTsroM 1996- 2008 pp., 3a0pyAHEHHS MPOJIOBXKYE

0OMEXyBaTH palilaIbHUN MPUPICT JEPEB MOIIKOIKEHUX [IUMU BUKHIAMHU.

1. Kopenauiiini koeghivienmu mixc xkinoyeeo-oepesnumu inoexcamu STANDART ma
noxkaznuxkamu 3aopyonenns 3a 1989-2008 pp.

Buou 3a06pyourosauis 5,5 km 8,5 km Konumpons (13 km)
Ilonun 0,81** 0,66* 0,59*
SO, 0,68* 0,74** 0,75**
NOx 0,83** 0,75** 0,73**
Bcbozo 0,82** 0,75** 0,73**

[Tpumitku: ** — piens 3HauymocTi 0,001
* — piBens 3HauymiocTi 0,01

Kopensuiiini  koedimieHTn MK KuiblieBO-AepeBHUMHU 1HIekcaMu STANDART Ta
KJIIIMaTHYHAMH YUHHUKAMH, O0OYHCIICHUMHU 3a ICCATHIITTSIMH IIPEACTAaBICHO B TA0I. 2
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2. Kopenayinni 36’a3ku mixc inoexcnumu oepesno-kinvuesumu xpononoziamu STANDART
0714 0epesocmanie 3 pizHum pieHem noutkooxycennusn eukuoamu 3TEC ma knimamuunumu
yuHHUKamu 3a oecamunimmasamu (1969-2008 pp.)

Knimamuuni nokasnuxu Biocmany 6io| 1969— | 1979— | 1989— | 1999 —
3TEC, km | 1978 | 1988 | 1998 | 2008

Cyma onadis 3a pixk, mm 55 0,57 0,55 -0,41 | -0,22

Cyma onadis 3a pixk, mm 8,5 0,67° | 0,04 0,05 | -0,20

Cyma onadis 3a pixk, mm Kontpoms | -0,18 | -0,11 | 0,01 | -0,56

Cyma onaois 3a |11-X micaui, mm 55 0,43 | 0,85* | 0,07 -0,20

Cyma onadis 3a |11-X micaui, mm 8,5 0,72° | 0,05 0,20 -0,39

Cyma onadis 3a |11-X micaui, mm Kontpons | -0,09 | 0,13 0,15 | -0,69"
Cepeonvopiuni memnepamypa, t°C 5,5 -0,43 | 0,05 0,18 0,09
Cepeonvopiuni memnepamypa, t°C 8,5 -0,82* | 0,47 0,61 0,28
Cepeonvopiuni memnepamypa, t°C Kontpoms | -0,17 | 0,14 0,47 0,37
Cepeoni memnepamypu 3a IV-VIII micayi, t°C 5,5 -0,51 | 0,22 | -0,51 | 0,09
Cepeoni memnepamypu 3a IV-VIII micayi, t°C 8,5 0,79**| 0,23 | -0,45 | -0,10
Cepeoni memnepamypu 3a 1V-VIII micayi, t°C Kontpoms | -0,13 | 0,02 | -0,52 | 0,23
Cepeoni memnepamypu 3a |1l micaus, 1°C 9,5 0,51 0,33 0,28 | -0,27
Cepeoni memnepamypu 3a |11 micayp, °C 8,5 0,24 | 0,64" | 069" | 0,27
Cepeoni memnepamypu 3a |1l micaus, 1°C KonTpons | -0,22 | 0,02 | 0,70 | 0,41
Cepedni memnepamypu x0100H020 nepiody, t°C *** 5,5 0,06 0,04 0,47 0,02
Cepeoni memnepamypu x0,100H020 nepiody, t°C, *** 8,5 -0,23 | 0,36 |0,79**| 0,19
Cepeoni memnepamypu x0100H020 nepioody, t°C , ***| Kourponms | -0,30 | 0,34 |0,78** | 0,22

[Tpumitku: ** — TicHoTa 3B’A3Ky Biporigxa Ha 0,001 piBHI 3HaYyHI0CTI

*— ticHOTa 3B 513Ky BiporigHa Ha 0,01 piBHI 3HAUyIIOCTI;

+ — TicHOTa 3B’s13KY Biporiana Ha 0,05% piBHI 3HaYYIIOCTI.

CepenHi TeMIepaTypu X0JI0JHOTO Mepiory *** — 3a mepio1 3 MONepeAHHOrO TPYAHS IO TOTOYHOTO
OepesHs

BusiBneno, mo y 1969-1978 pp. Ha pamianbHHUl NPUPICT AEPEB Y TOUIKOKEHHUX
HACa/HDKCHHSX TIO3UTUBHO BIUIMBAIM PIYHI OMAIM Ta TEMIIEPATYPH 1 OTIaIU Ta TEMIIEpaTypu
3a BereramiiHuil nepion (tabm. 2). Ha koHTpomi BIAMOBIAHUX 3B’SI3KIB HE 3HAWEHO, IO
CBIJTYUTH PO MOCUIICHHS quJmBOCTi TMOIIIKO/IKEHHUX JTICOBUX €KOCUCTEM 0 3a0pYTHEHHS.
Sk Oylio BU3HAUYEHO HOHepCI[HlMI/I nochipkeHHsmMu [7], y HactymHi 1979-1988 pp.
BiA0YIOCs 30LIBIICHHS OIA/iB i 3MMOBUX Ta PaHHBOBECHSHUX TEMIICPATYP, LIO HPH3BEIO
J10 BUSIBIICHHS IIO3UTHBHIX 3HAYyIIVX 3B's3KiB  Ha momkomxeHnx I mix paniansHum
TMPUPOCTOM JIEPEB 3 OTTHOTO 60Ky — 1 Gepe3HeBIMH TeMITepaTypaMHy Ta KUIBKICTIO OMajiB 3a
BereTalliiHuN Tepiox — 3 iHmoro. Y HactymHi 1989-1998 pp. BHSABIICHO CYTTEBUU
MO3UTHUBHUI BIUTMB OEpe3HEBUX TEMIIEpaTyp Ha pamiadbHuN npupict cocHu. [lizHime, y
1999-2008 pp. BUSBICHO JIMIIIE 3BOPOTHI 3B’SI3KM 3 OmajaMu Ha KOHTpoui. [To3uTuBHHX
3B’SI3KIB 3 TEMIIEpaTypol0 BXKE HE croctepiraerbcs (Ttadn. 2). BiporimHo, mopasiblie
TMOTEILTIHHS B3UMKY Ta PaHHBOIO BECHOIO, 110 BiZOYBalIOCS HAWOLIBII IHTCHCHBHO [7] y
1999-2008 pp. Ha (oOHI XPOHIUYHOTO 3a6pyz:HeHH>1 JICOBUX EKOCHUCTEM, TPHU3BEIO 0
NOTIPIIEHHS  Pa/lajibHOTO IPUPOCTY COCHU  [1Is] Bcix IIIIIT 3a BUHATKOM HaHOUIBII
TMOIIKO/PKEHOTO IEPEBOCTaHYy, KU OyJI0 POPIIKEHO.

BucnoBku. Bussrieno, mo y 1969-1978 pp. panianbHuii mpupicT COCHA 00OMEXYBAIA
omaayd Ta TEMIIepaTypu 3a piK Ta BereTariiiHuii mepioa. Y HactymHi 1979-1988 pp.
npupict Ha mnomkomkenux I mimiTyBamu Oepe3HeBl TemmepaTypu Ta OHaau
BererartiitHoro nepioay. ¥ 1989-1998 pp. monanbliie 30UTbIIEHHST TEMIIEPATYpP MPOTATOM
3MMOBHUX Ta O€pe3HEBUX MEPIOAIB MPUBEIU 10 MOKpalieHHs npupocty Ha Beix [T YV
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1999-2008 mozanbiie iHTCHCHBHE MOTCILIHHS B3MMKY Ta PAHHBOIO BECHOIO, IEPEHIILIO
MOPOrOBHi PIBCHb ONTUMYMY I POCTY IEPEB, IIO NPU3BENO Ha (HOHI XPOHIYHOIO
3a0pyJHEHHS JIICOBHX €KOCUCTEM J0 HorlpmeHHﬂ pajianbHOrO HPUPOCTY COCHH,
He3Bakaroun Ha 3meHIIeHHs BUknaiB 3TEC Maiike BaBidl.
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H.M. Koganw
BIIHAHUE K/THMATA U 3AI'PASHEHUA HA IMHAMUKY PA/[UA/IBHOI'O
IIPHPOCTA COCHbI OFbIKHOBEHHOH B JIECOCTEITHOH 30HE

IIpeocmasnensvt pe3yromamol UCCIEO08AHUL GIUAHUSA USMEHEHUL KIUMama u 8blOpocos
3muesckou mennogou NeKMpOCMaHYUU HA COCHOBblE HACANCOEHUS. OeHOPOXPOHOIOSUYHBIMU
memooamu. Buiseneno, wo nomennenue u yeenuueHue KOAUUeCmed O0CAOKO8 Npugeno K
yeenudenuto geruyun 200udnsix koaey ¢ 1989-1998 2e., oonaxo 6 nocnedyowue 1999-2008 ze.
NPOUOULTIO YMEHbUIEHUEe MPEeHOAd PAOUANbHO20 NPUPOCMA COCHbL BCIe0CMEUe XPOHULECKO20
3a2pA3HEHUS NeCHbIX eKOCUCEM U YEeNUdeHUs 3UMHUX U PAHHEBEeCEeHHUX MeMnepamyp,
KOMOpble NPesblCUNU NOPO2 ONMUMYMA OISl PA3GUMUSL HACAICOEHU.

Kniouesvie cnosa: usmenenus kaumama, 3azpsasHenus, 0eHOPOXPOHOIO2UHECKUL MemOoobl,
PAaoUanbHblli NPUPOCH COCHBbL.

.M. Koval
INFLUENCE CLIMATE AND POLLUTION ON DYNAMICS OF PINE RADIAL
GROWTH IN FOREST-STEPPE ZONE

Research results of influence of climate change and emissions of Zmiiv heat power plant on
pine stands by dendrochronological methods are presented. During 1989-1998 increase of
width tree rings caused by warming and increase of precipitation, but in following 1999-2008
reduction of radial growth trend was detected because chronic pollution of forest ecosystems
and increase of winter and early spring temperature exceeded of the threshold of optimum for
development of stands.

Key words: climate changes, pollution, dendrochronological methods, pine radial growth.



