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lllkaesa /1. JloxanpHl amanTaimii A0 3MiH KIIMaTy Ha TEPUTOPIl 1CTOPUKO-
reorpagiyHoro kpato bykounu. — KanidikaiiiiHa HayKkoBa mpats Ha paBax pyKOIHUCY.

Jluceprariist Ha 3100yTTs HAYKOBOTO CTyINeHs JOoKTopa ¢igocodii 3 ramysi 3Hanb 10 —
[Tpupoaauui Hayku 3a crnemniaibHicTIO 106 — ['eorpadis. UepHiBernbkuil HallioOHATBHUN
yHiBepcuTeT imeHl [Opigs ®enpkoBuua, MiHICTEPCTBO OCBITH 1 HayKH YKpaiHH.
Yepnismi, 2026.

Hucepraiiitna poOoTa MpUCBSIYEHA JOCTIIXKEHHIO JIOKAJbHUX aJanTaliii HaceJIeHHs
710 3MiH KJIIMaTy Ha TEPUTOPIi ICTOPUKO-TeOrpadiuHOro Kparo byKoBHUHH.

Y po6oTi 00rpyHTOBaHO HEOOXIIHICTh BUBYCHHS JIOKAJBbHUX aallTAIlIiHUX TPAKTHK
K OKpPEeMOi KaTeropii perioHajJbHOl MOJITUKH y KOHTEKCTI HEMHUHYYHMX 3MIH KIIMATY.
BceranoBneno, mo cTabUTbHICTH (YHKI[IOHYBAaHHS TpPOMaJ 3aJE€KUTh BiJ MOETHAHHS
MITUTAIlIHHUX Ta aJanTalliHUX 3axO0JiB, CIPSAMOBAHMX HA 3MEHILICHHS BIUIMBY
HECTIPUATINBUX TiJPOMETEOPOJIOTIYHUX SBUII. TEOPEeTHYHOI OCHOBOIO AWCEpTalii €
KOHIICMIIIS  JIOKAJIbHOI  ajamnTailli  HacelleHHsS, sKa  TMOEIHYE  YIPaBJIIHCHKI,
OPUPOAOOPIEHTOBAHI Ta 1HXKEHEPHO-TEXHIYHI PIlIEHHA. 3alpONOHOBAHO KiacuQiKalliio
JOKANbHUX aJaNnTaliiHUX TMPaKTUK 3a cdepaMud BIOPOBAHKCHHS: MPHPOAHI (BOJIHI,
3eMelbHI, 010JI0T14HI); CyCHiJIbHI (TOCIOJAApPChKi, COIllalibHI); KOMIUICKCHI (1HTEerparmiiHi
dbopmu IPUPOI0-TOCTIOAPCHKOT ajanTariii).

MeroauuHuii  IHCTpyMEHTapii  MOCHIDKeHHS  0a3yeTbcss Ha  ICTOPUYHOMY,
KapTorpaiyHOMY, CTATUCTUYHOMY Ta €KOCUCTEMHOMY MIAXOAaX, 110 J03BOJIMJIO JOCITTU
BHUCOKOI JIOCTOBIPHOCTI pe3yJsibTaTiB. [loeTanHa cTpykTypa aHaji3y OXOIUIIOE TpU OJIOKU:
KJIIMaTU4HI TIepeyMOBH IOTPEOM B aaanTallii; HACHIAKA 3MIH KJIIMary y BHIJISII
TpaHchopmallii JaHamapTiB 1 TPUPOJOKOPUCTYBAHHS; JIOKaJbHI peakiii Trpomaj Ha
30BHIIIHI KJIIMaTHU4YHI BHUKJIUKH. BUKOpHUCTaHHS pPETPOCIEKTUBHHUX JKEpEN, TaKuxX SK
apXiBHI JOKYMEHTH, Tra3eTHI Ta METEOpOJIOTIYHI JaHl, Jajo 3MOTy PEKOHCTPYIOBATH

AMHaAMIKY KriMatuaHol MiHauBocTi bykoBunu npotsrom XVII-XXI cromits.



[IpoBeaeHO KOMIUIEKCHUN aHalli3 €BOJIONIi KiiMaTy BykoBWHUM, BU3HAYEHO OCHOBHI
dasu xmimatuunux kojuBaHb Yy XVII-XXI| cromitri: Manuii 15010BUKOBHN TIEPiOJ
(XIV=XIX cT.) 13 3HIKCHUMH TeMIlepaTypaMu MOBITPS, XOJIOJHUMHU 3UMaMH, TIepiojilaMu
MoCcyX 1 TaBOJIKiB; cydyacHe moTeruiiHHg (3 XIX cT.) 13 3pocTaHHSIM TeMIepaTypHUX
KOHTPACTIB, 301IbIIEHHS TOBTOPIOBAHOCTI eKcTpeManbHux ABull. Y XVII-XIX cr. kimimar
BykoBuHM MOCTYNOBO CTaBaB MIHJIUBIIINM, IO MiITBEPHKY€ETHCA YUCICHHUMU 3rajKaMy B
ICTOPUYHUX JKEpeiax Mpo MOBEH1, TPUBAJIl MOCYXHU, CUIIbHI TPa0OUTTS Ta CYBOP1 MOPO3H.
[Tompu nepiou 3acyxu, panToBi 3TUBU HEPIAKO CIPUINHSIIA MacIITaOHI MMOBEHI, 110 BKa3ye
Ha IHTEHCUBHUI 3JIMBOBHUI XapaKTep OIa/liB.

Ha migcraBi apXiBHMX 1 METEOpPOJIOTIYHMX JaHUX BCTAHOBJIEHO, LIO0 HaWOLIbII
BPa3MUBUMH JI0 CTUXIWHUX mporeciB cromtramu Oymu XIX—XX, xomu 3adikcoBaro 20
BUIQJIKIB BEJIMKUX MOCYX 1 28 — moBeHel. [loBeH1 Manu pyWHIBHHI XapakTep 1 BIUIMHYJIU
Ha COIIaTbHO-CKOHOMIYHUI po3BUTOK Kpato. Y XX cromitri 3adikcoBano 37
HECHPUSATIIMBUX SIBUIL, 3 SKUX |7 MOBEHEW, M0 O0COOJMBO Bpakalu TIPChKI pPalOHH.
KinbkicTe aTMochepHuX onaAiB y cepeanbomy 30utbiumnacs Ha 15-20 % nopisasiHo 3 XIX
CTOJITTSIM, IO CTBOPWJIO YMOBM JUUIsl YEpPryBaHHS HAJIMIPHOI BOJIOTOCTI 3 TPUBAJIUMHU
nocyxamu. HaiOinem katactpodiuni moBeHl BigOynucs y 1908, 1911-1912, 1927 Ta
1969-1970 pp. BoaHouwac y pIBHMHHIA 4YacTUHI PETIOHY HAWHCWIBHINI MOCYXHU
crioctepiramucs y 1946, 1952, 1982, 1986, 1990 Ta 2000 pokax, Toi K JJII HU3bKOTIp s
kputuaHuMU O0ynu 1905, 1907 1 1946 poku. YacTti KoJIMBaHHS M1k HaA3BUYAWHO CyXUMU U
Ha/I3BUYAHO BOJIOTMMH POKaMU 3 BUPAKEHUMU MMO3UTUBHUMU U HETAaTUBHUMH 1HAEKCAMH
BOJIOTOCTI CBIYATh MPO T€, 1m0 XX CTOMITTS CTAJIO0 HAMOUIBIII KOHTPACTHUM KIIIMAaTHIHUM
NepioJIOM Y HOBITHIN 1cTOpPii bykoBUHH.

Y XXI cr. xmiMar BykoBWHU XapaKTepU3YEThCS IMMIIBHUINCHHSIM CEPEeIHbOPIYHOL
temrneparypu 3 +8 g0 +9,5 °C, 3MeHIIIEHHSIM TPUBAJIOCTI 3UM, IHTEHCU(IKAIIEI MOCYX
(2003, 2009, 2011, 2015) ta naBoakis (2008, 2010, 2020). BonHoyac y ripcbkux pailoHax

30epira€TbCsi BUCOKA KUIBKICTh omajiB. Lli mgaHl AEMOHCTpPYIOTh TpHUBaje MOCHICHHS



KJIIMaTUYHOT HECTaOUIBHOCTI, K€ MPOJOBXKYE BH3HAYATH CydYacHI PU3HKMA Ta BHUMAarae
3aCTOCYBaHHA aJanTalliHUX 3aX0/IIB Y PET10HI.

JlocmimkeHHsT OXOIUTIoE aHami3 (popMyBaHHS ¥ €BOMIONIT aIanTaiftHIX MPAKTUK Ha
teputopii bykoBunu Big XVIII cTomTTa 10 Cy4acHOCTI, pO3KPUBAIOYM B3a€EMO3B’SI30K MIXK
KJIIMaTUYHUMU 3MiHAMH, AHTPONOT€HHUM BIUIMBOM Ta TpaHC(OpPMALIED TPUPOIHUX
naamadTiB. YCTAaHOBJIEHO, IO PETiOH 3a3HAB 3HAYHUX KIIMATHYHUX TMEpeneiiB, 0
COPUYUHMUIIO HECTAOUIBHICTh TIPCBKUX 1 PIYKOBUX €KOCHCTEM, AaKTHBI3ALII0 epo3ii,
Tpancopmaiiro pycen Ta mnepeOyAoBy BOJHOTO PEXKUMY, IO BHU3HAYWIO CYYacHY
IIPOCTOPOBY AMHAMIKY JIaHAmadTiB bykoBuHH.

[cropuunuii aHami3 TOCHOJAPCHKOTO OCBOEHHS TIOKa3aB, IO TMEPiOJU aBCTPO-
YTOPCHKOTO Ta PaJSHCHKOTO YIPABIIHHS CTAd KIOUYOBMMHU €TamaMu TpaHcgopMaiii
OPUPOAHUX CUCTEM. [HXKEHEpH1 BTpy4YaHHS — OCYIIEHHS, MOTJIUOJIEHHS pycel, Oy IIBHUIITBO
rpebenb, AaM0, IPEHAKHUX 1 3POIIYBAIBHUX CHCTEM — THMYAacOBO IIiBUIIYBAU
€KOHOMIYHY TMPOJYKTUBHICTh TEPUTOPIi, OJHAK MOPYIIYBAIA MPUPOIHUMN TiIPOJIOTIUHUN
OaJlaHC Ta 3HMWKYBAJIM CTIHKICTh €KOcUcTeM. PajissHChKa mporpama Memiopalliil cepeuHu
XX cT. chopmyBanma cydacHWA BOAHO-TOCTIONAPCHKUN KapKac PETioHy, KU OJHOYACHO
3a0€3IeUrB 3aXKMCT BiJ MOBEHEW 1 CTBOPUB JOBTOTPUBAJl €KOJOTIUHI BHUKJIUKH dYepe3
3HOLIEHHS 1H(PPACTPYKTYpH Ta HEAOCTATHIA KOHTPOJIb.

B aBcTtpo-yropchkuii 1 MDKBOEHHUN Tiepionnd chOpPMYBAJIUCS TEPIIl CHUCTEMHI
TIPOTEXHIUHI aJanTaiiiiHl TPaKkTUKW, BKIKOYHO 3 Ta0lOHHUMHM CIOPYJaMH, JIPEHaKEM,
HiAMIpHUMHU CcTiHAMH Ta MOHiTOpuHTOM piBHS Boau. bykoBuna y XVII-XIX ct. 3a3nana
MacHITabHUX 3MIH y CTPYKTYpl 3emiieKopucTyBaHHA. CKOpPOYEHHsS JICIB 1 MACOBHUI Y
NEepearipChbKUX pailoHax, PO3MIUPEHHS OPHUX 3€MeNb 3a PaXyHOK 3arljiaB Ta 3MEHIICHHS
3araJibHO1 JIICUCTOCTI CTaJIM XapaKTEPHUMH O3HAKaMH IIbOT0 eTaIry. Y 1meu gac chopMyBaBcs
NOTYXHUM JIICOIPOMUCIIOBUNA KOMIUJIEKC, 110 BKJIIOUAB CIUIaB JEPEBUHHU Ta OYIIBHUIITBO
YHCIEHHUX MUJIopaM. AKTUBHE OCBOEHHS MPUPOTHUX PECYPCIB MPHU3BEIO 70 MOTTUOICHHS
pycen pidoK 3 METOI0 3a0e3NedeHHs TPAHCHOPTYBAHHS JICYy, IO CYTTEBO 3MIHWIO iX

OPUPOAHUM T1IPOJOTTYHUN PEXHUM 1 CIPUYUHUIO JOBIOTPUBAI €KOJIOTTYHI HACIIIJIKH.



VY 1930-x pokax cepis MacmITaOHMX MOBEHEH cTajla KIOYOBUM KaTaji3aTopoM JUis
pPO3rOpTaHHs AKTUBHUX PETYJIALIA pycea piyoK 1 OyIBHUIITBA TAPOTEXHIYHUX CHOPY Ha
bykosuni. HaitinrencuBHimi pobotu nmpoBoawiucs Ha [IpyTi Ta Uepemorri, ae pimeHHS
I0JI0 JIIKBIJAIl HACIIJIKIB TaBOJKIB YXBaJIOBAJIUCS OIEPATUBHO, IO CBIIYUTH TIPO
BHUCOKHI pIBEHb aIalITUBHOCTI MICLIEBUX TPOMAJ 10 €EKCTPEMAJIbHUX IJIPOJIOTTYHUX TOIIMN.
PeryntoBanHs piuKOBHX CHCTEM OXOIUTIOBAJIO HE JIMIIE BEJIMKI PIUKH, a il JpiOHI IPUTOKH.
[Ipuknan piuku banuiiBka 3acBiuuB, 10 3MiHa pycia Yepemolla CTBOpUJIa 3arposy
IiATOIUIEHHs BamkiBIliB, Ha IO OMEPaTUBHO BiApearyBayid OyAiBHUIITBOM JaMOH, IIITIO3Y
Ta HOBOT'O KaHaIy.

Pa3om 13 TuM, 30UIbLIEHHS TEXHOT€HHOIO HABaHTAXEHHS (CHOPYMKEHHSI MIIMHIB,
rpebenb, 0ap’epiB, aKTUBHMA BHUIOOYTOK MICKY ¥ TpaBi0) MPU3BOAUIO JO 3aCMIUYCHHS
pycen, JOKaJbHUX T1IPOJIOTIYHUX TrucOanaHciB 1 GOPMYBaHHS HOBUX PU3HKIB MiATOIIJICHHS.
Oco0MBO HEraTUBHUM YHHHHKOM CTaB BU00YTOK PYCIIOBUX MaTepialiB Jyisl OyAIBHULITBA
IUIAXIB 1 3aJ1I3HUIb, 110 TOCIA0II0BaB MPUPOJIHY CTIHKICTh O€periB, 3HUKYBaB 3/IaTHICTh
3aljaB JI0 CaMOPETyJIIOBaHHS 1 CTUMYJIOBaB PO3BUTOK €po3iiHMX mporeciB. Yepes
BiJICYTHICTh HaJIS)KHOTO KOHTPOJIIO TOCTIOIAPCHKI THTEPECH TIEPEBAKAIH HAJT €KOJIOTTYHUMH,
10 3YMOBJIIOBAJIO MPIOPUTET 30€peKEeHHs 1HPPACTPYKTYpHU Ta TPAHCIIOPTHOI JOTICTHKHU
HaBITh 32 YMOB JJOBIOTPUBAIMX €KOJOTIYHUX 3arpo3.

VYHachaigok cuiIbHUX TOCyX mepinoi monoBuHU XX cTomiTTs B UepHiBenpKiit o6macti
moctajga  HEOOXIJIHICTh  TOBHOI  MOJIEpHI3aIlli  CHCTeM  BOJ03a0E3MEeUeHHS  Ta
BOJIOPETYJIIOBAHHSA, IO BKJIIOYAIO DPEBI3II0 ICHYIOUMX 3POLIYBAIBHUX MEpPEX, OypiHHS
HOBUX CBEPJIOBUH 1 KOJOMS31B, @ TAKOX CTBOPEHHS PO3raly’KEHOI CUCTEMHU CTaBKIB 1
BOJIOCXOBHUIIN. PansHChKUII Mepioj] cTaB KJIOUYOBUM €TAalOM IHTEHCHUBHOI MeJiopalriiiHoi
Tpanchopmarii naHamadTiB bykoBuHu. Y paMKkax 3arajgbHOAEPXKABHOI TIPOTpaMH
00OpOoTEOM 3 TIOCYyXaMH aKTHBHO OyayBaJMCs TpeOii, CTBOPIOBAIWCS CTaBKH, SKI 3a
HEJOTJISATY YCKIaIHIOBAIN PETYIIOBAHHS BOJHOTO CTOKY Ta MPU3BOIMIH JI0 3aTOIUICHb.

AHami3 HOPMAaTHBHO-TIPABOBMX JOKYMEHTIB 3acBiuMB, MO0 cCydacHa bykoBuHa

IHTErpye eKoJoT1uHi npuHuunu KapnaTchkoi KOHBEHIIIT Ta Aep>KaBHI MiAXOIU 10 aJanTarii,



OJIHaK pIBEHb Y4YacTi TpoMmaj y IPHUUHATTI pillleHb CUibHO Bapiroe. [liBHIYHA BykoBuHA
3aJUIIAE€THCS MEHII AKTUBHOIO Yy BIPOBA/DKCHHI aJanTalid depe3 HHU3bKE 3alydeHHS
MICIIEBHX Tpomaj, HaTomicTh [liBneHHa (pyMyHCHKA) NEMOHCTPY€E BUINY €(HEKTHUBHICTH
3aBAsiku wieHCTBY B €C. TpaHCKOPAOHHI YKPAaiHCHKO-PYMYHCBHKI MPOEKTH BHUCTYIAIOTh
NO3UTUBHUM IPUKIIAJIOM 1HTErpalli perioHaJbHUX €KOJIOTTYHHX 1HILIATHB.

KitouoBuM HampsiMOM Cy4yaCHOTO PO3BUTKY BHU3HAUEHO IMEpeXiJl JO €KOCHCTEMHUX
ajanrailii, OpI€EHTOBAaHMX Ha BIJHOBIEHHS NPHUPOJHUX EKOCHCTEM Ta 3MCHIICHHS
aHTPOTIOTEHHOTO HaBaHTakeHHs. Cepell MPIOPUTETHUX 3aXOMiB BUAUICHO BIIHOBJICHHS
BOJHO-O0JIOTHUX TEPUTOPIM, BIIMOBY BiJi MOHOKYJIBTYPHHX JIICIB, YyIPOBaIKCHHS
arpoJiicOMeNiopallii, OpraHiyHoro 3eMJepoOCcTBa, 30epeKeHHSI MPUPOIHOI POCIUHHOCTI,
CTBOPEHHSI 3€JICHMX MICBKHX 30H, OEpEeroyKpiIUICHHs Ta BIJHOBJICHHS MEAHJIPIB PIUOK.
OxkpeMy yBary NOpHAUIEHO 3axoJlaM MPOTHUJIIi MMaBOJKAM 1 3CyBaM, sKiI BKJIIOYalOTh
BCTAHOBJICHHSI PaHHIX CHUCTEM ONOBIIICHHS, CTAa0UII3alil0 CXWIB Ol0TEXHIYHUMU
METOJIaMH, KOHTPOJIb BHAOOYTKY TpaBil0 Ta I1HXKEHEPHHM 3aXUCT KPUTHUYHOI
1H(DpaCTPYKTYpH.

3aranoMm IOCHTIKEHHS JEMOHCTPYE, MO €(PEKTUBHICTh aJaNnTallifHUX MPaKTUK Ha
BykoBuH1 3anmexuTh BiJl TOEIHAHHS 1HXXCHEPHO-TEXHIYHHUX, MPUPOJOOXOPOHHUX 1
nu(poBUX pINIEHb, a TAKOXK Bl AKTHBHOI y4acTl MICUEBHUX T'poMaJ y IUIAHYBaHHI Ta
peamizamnii amantamifHUX 3axofiB. IHTerpaiis JOKadbHUX aJaNTalIMHUX TMPAKTHK Yy
cTpaTerii po3BUTKY rpomaa 1 obnacti 10 2030 poxky M03BOJIMTH 3MIIHUTH CTIHKICTh
arpapHOro CEKTOpy, I1H(PACTPYKTYypH Ta NPUPOAHUX JaHmmadTiB, 3a0e3medyroun
30aaHCOBAaHUN PO3BUTOK PET1OHY B YMOBAX MOCHJICHHSI BIUIMBY 3MiH KJIiMarty.

P03BUTOK JIOKaNbHUX aaNnTallifHUX NPAKTUK y PEriOHI MAa€ ICTOPUYHY HACTYIHICTD:
BiJl TpaauliMHUX (HOPM MPUPOJOKOPUCTYBAHHS 1O CYYACHHX MPHUPOJOOPIEHTOBAHUX
pimenb. Ilepexig 10 1HTETpOBAaHOIO YMPABIIHHSA BOJAHUMH, JIICOBUMHU Ta 3€MEIbHUMH
pecypcamu, mudpoBizallii, cTadiTi3allli €KOCHCTeM Ta 3allydeHHs TpoMaJi BU3HAYEHO

KIIt0ou0BUMU Tipioputeramu 710 2030 poky.



Kuio4oBi cjioBa: 3MiHM KJIiMaTy, aianTailii, IpupoI0KOPUCTYBaHHS, aHTPOIIOTCHHHM
BILJIUB, CUIbCbKE T'OCIOJAPCTBO, MOCEIEHHS, MPUPOJIHI YMOBH, JIICOBHM IMOKPHUB, PIUKH,

bykoBuna, UepHiBerpka 001acth, YKpaina, manamadTu, cTaauil po3BUTOK, MICTA.
ANNOTATION

Shkaieva D. Local adaptations to climate change in the territory of the historical and
geographical region of Bukovina.

Dissertation for the degree of Doctor of Philosophy in the field of knowledge 10 -
Natural Sciences, speciality 106 - Geography. Yuriy Fedkovych Chernivtsi National
University, Ministry of Education and Science of Ukraine. Chernivtsi, 2026.

The dissertation is devoted to the study of local population adaptations to climate
change in the historical-geographical region of Bukovina.

The work substantiates the need to study local adaptation practices as a separate
category of regional policy in the context of inevitable climate change. It is established that
the stability of community functioning depends on a combination of mitigation and
adaptation measures aimed at reducing the impact of adverse hydrometeorological
phenomena. The theoretical basis of the dissertation is the concept of local population
adaptation, which combines management, nature-oriented, and engineering and technical
solutions. A classification of local adaptation practices is proposed by implementation areas:
natural (water, land, biological); social (economic, social); and complex (integrated forms
of natural and economic adaptation). The methodological tools of the study are based on
historical, cartographic, statistical, and ecosystem approaches, which allowed achieving
high reliability of the results. The phased analysis structure comprises three blocks: climatic
prerequisites for adaptation; consequences of climate change in terms of landscape
transformation and nature use; and local community responses to external climatic
challenges. The use of retrospective sources, such as archival documents, newspaper and
meteorological data, enabled the reconstruction of the dynamics of climatic variability in

Bukovina during the 18th-19th centuries.



A comprehensive analysis of the evolution of the climate of Bukovina was carried out,
the main phases of climatic fluctuations in the 18th-19th centuries were identified: the Little
Ice Age (14th-19th centuries) with reduced temperatures, cold winters, periods of drought
and floods; modern warming (from the 19th century) with increasing temperature contrasts,
an increase in the frequency of extreme events. In the 18th-19th centuries, the climate in
Bukovina gradually became more variable, as evidenced by numerous references in
historical sources to floods, prolonged droughts, severe hailstorms, and severe frosts. Despite
periods of drought, sudden downpours often triggered large-scale floods, indicating the
intense, torrential nature of precipitation.

Based on archival and meteorological data, it was established that the most vulnerable
period to natural processes was the 19th—20th centuries, when 20 cases of major droughts
and 28 floods were recorded. The floods were destructive and affected the region's socio-
economic development. In the 20th century, 37 adverse events were recorded, of which 17
were floods, which particularly affected mountainous areas. The average precipitation level
increased by 15-20% compared to the 19th century, which created conditions for alternating
excessive humidity with prolonged droughts. The most catastrophic floods occurred in 1908,
1911-1912, 1927, and 1969—-1970. At the same time, in the plain part of the region, the most
severe droughts were observed in 1946, 1952, 1982, 1986, 1990 and 2000, while for the
lowlands the critical years were 1905, 1907 and 1946. Frequent fluctuations between
extremely dry and extremely wet years with pronounced positive and negative humidity
indices indicate that the 20th century has become the most contrasting climatic period in the
recent history of Bukovina.

In the 21st century, the climate of Bukovina is characterized by an increase in the
average annual temperature from +8 to +9.5 °C, a decrease in the duration of winters, an
intensification of droughts (2003, 2009, 2011, 2015) and floods (2008, 2010, 2020). At the
same time, high precipitation remains in mountainous areas. These data demonstrate the
long-term increase in climate instability, which continues to determine current risks and

requires the application of adaptation measures in the region.



The study analyses the formation and evolution of adaptation practices in the territory
of Bukovina from the 18th century to the present day, revealing the relationships among
climate change, anthropogenic impacts, and the transformation of natural landscapes. It is
established that the region has undergone significant climatic shifts, which have caused
instability in mountain and river ecosystems, increased erosion, the transformation of
riverbeds, and the restructuring of the water regime, thereby determining the modern spatial
dynamics of the Bukovina landscapes.

Historical analysis of economic development has shown that the periods of Austro-
Hungarian and Soviet rule were key stages in the transformation of natural systems.
Engineering interventions — drainage, deepening of riverbeds, construction of dams,
drainage and irrigation systems — temporarily increased the economic productivity of the
territory, but disrupted the natural hydrological balance and reduced the stability of
ecosystems. The Soviet land reclamation program of the mid-20th century laid the
foundation for the region's modern water management framework, providing flood
protection while creating long-term environmental challenges due to deteriorating
infrastructure and inadequate control.

In the Austro-Hungarian and interwar periods, the first systematic hydrotechnical
adaptation practices were developed, including gabion structures, drainage, retaining walls,
and water-level monitoring. Bukovina in the 18th-19th centuries. underwent large-scale
changes in land-use structure. The reduction of forests and pastures in the foothill areas, the
expansion of arable land in floodplains, and the reduction of overall forest cover became
characteristic features of this stage. At this time, a powerful forestry complex emerged,
including timber rafting and the construction of numerous sawmills. The active development
of natural resources led to the deepening of riverbeds to ensure the transportation of wood,
significantly altering their natural hydrological regime and causing long-term ecological
consequences.

In the 1930s, a series of large-scale floods became a key catalyst for the implementation

of active riverbed regulations and the construction of hydraulic structures in Bukovina. The



most intensive work was carried out on the Prut and the Cheremosh, where decisions to
eliminate the consequences of floods were made promptly, indicating a high level of
adaptability of local communities to extreme hydrological events. Regulation of river
systems covered not only large rivers but also small tributaries: the example of the Banylivka
River demonstrates that changing the Cheremosh channel posed a threat of flooding in
Vashkivtsi, prompting a prompt response: the construction of a dam, a lock, and a new canal.
At the same time, an increase in man-made loads (construction of mills, dams, barriers, and
active mining of sand and gravel) led to channel clogging, local hydrological imbalances,
and the emergence of new flooding risks. A particularly negative factor was the extraction
of channel materials for road and railway construction, which weakened the natural stability
of the banks, reduced the ability of floodplains to self-regulate, and stimulated the
development of erosion processes. Due to inadequate control, economic interests prevailed
over environmental ones, making it a priority to preserve infrastructure and transport
logistics even in the face of long-term environmental threats.

As aresult of severe droughts in the first half of the 20th century, the Chernivtsi region
needed a complete modernization of water supply and water regulation systems, which
included the revision of existing irrigation networks, drilling of new wells and wells, as well
as the creation of an extensive system of ponds and reservoirs. The Soviet period was a key
stage in the intensive land-use transformation of Bukovina's landscapes: as part of the
national program to combat droughts, dams were actively built and ponds were created,
which, if neglected, complicated the regulation of water flow and led to flooding. Analysis
of regulatory documents showed that modern Bukovina integrates the environmental
principles of the Carpathian Convention and state approaches to adaptation, but the level of
community participation in decision-making varies greatly. Northern Bukovina remains less
active in implementing adaptations due to the low involvement of local communities, while
Southern (Romanian) demonstrates higher efficiency due to EU membership. Cross-border
Ukrainian-Romanian projects are a positive example of the integration of regional

environmental initiatives.



The key direction of modern development is the transition to ecosystem adaptations,
focused on the restoration of natural ecosystems and the reduction of anthropogenic load.
Among the priority measures, the restoration of wetlands, the abandonment of monoculture
forests, the introduction of agroforestry, organic farming, the preservation of natural
vegetation, the creation of green urban zones, bank fortification and the restoration of river
meanders are highlighted. Special attention is paid to measures to combat floods and
landslides, which include the installation of early warning systems, slope stabilization using
biotechnical methods, control of gravel extraction and engineering protection of critical
infrastructure.

Overall, the study demonstrates that the effectiveness of adaptation practices in
Bukovina depends on a combination of engineering, environmental and digital solutions, as
well as on the active participation of local communities in planning and implementing
adaptation measures. The integration of local adaptation practices into the development
strategies of communities and the region by 2030 will strengthen the resilience of the
agricultural sector, infrastructure, and natural landscapes, ensuring balanced regional
development in the face of increasing climate change impacts. The development of local
adaptation practices in the region has a historical continuity: from traditional forms of nature
management to modern nature-oriented solutions. The transition to integrated management
of water, forest and land resources, digitalization, stabilization of ecosystems and

community involvement are identified as key priorities by 2030.

Keywords: climate change, adaptation, nature use, anthropogenic influence,
agriculture, settlements, natural conditions, forest cover, rivers, Bukovina, Chernivtsi region,

Ukraine, landscapes, sustainable development, cities.
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