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ABSTRACT

This PhD thesis develops, applies, and benchmarks novel multi-sensor remote sensing
methodologies for monitoring forest dynamics in semi-arid Mediterranean ecosystems,
with the Paphos Forest, Cyprus, as the primary study area. The thesis is organised around
three interacting axes of forest dynamics: long-term internal change, abiotic disturbance,
and biotic disturbance and integrates the full Landsat archive (1984-2024), Sentinel-2
MSI, Sentinel-1 C-band SAR, and ancillary climate and ecological datasets within a
cloud-native Google Earth Engine framework. Four research studies are presented: multi-
decadal canopy growth dynamics from Landsat trend analysis (1991-2022); climate-
mediated species transitions among Pinus brutia, Quercus alnifolia, and the endemic
Cedrus brevifolia (1984-2024) modelled through multinomial logistic regression with
climate—elevation interactions; detection of forest disturbance from dust events (2015—
2019) using the BFAST family of change-detection algorithms; and a transferable
framework for mapping pine processionary moth canopy stress across four European pine
forests. The work demonstrates that integrating multi-decadal optical and SAR archives
with rigorous statistical modelling enables operationally relevant forest-dynamics

monitoring across abiotic and biotic disturbance regimes.

Keywords: forest dynamics monitoring, multi-sensor remote sensing, Mediterranean

forest, species transitions, pine processionary moth



Iepidnqyn

H mopovoo ddaxtopikn dwtpiPny avoarntdcoel, epapuolel kot a&loloyel cvyypoveg
pebodoroyieg  moAvaicOnTnplokng  SOPLEOPIKNG  TNAEMOKOTNONG Yo TNV
TapoKoAoVON o™ TG SVVAIKNG TOV d0oMV GE NUENPA LECOYELNKH OIKOGVGTNUATO, LE
Kopla TePLoyN neAétnc to Adcog g Iapov oy Kompo. H dwatpiffn opyavaovetot yopm
amd TPES OAANAEVOETOVG AEOVEG OOGIKNG OLVOUIKNG: TN HOKPOTPOOESUN E0OTEPIKN
UETOPOAT T®OV OACIKOV OIKOCLOTNUATOV, TIG APLOTIKEC OoTOpayES Kol TIG PloTikég
dwtapayéc. [a v avaivon avt aéloroteitatl To mAnpeg apyeio Landsat (1984-2024),
oe ovvovacpd pe dedopéva Sentinel-2 MSI, Sentinel-1 SAR, xobmng kot emumAéov
KAMUOTIKG Kot OKoAOYwkd cOvola Oedopévav, ta omoio emefepyalovtor PHEGH NG
mhateoppoc Google Earth Engine. Xto mhaicio g dwtpiffng mapovciblovrar t€6oepig
empuépovg perétec. H mpotn e€etdler ) pakpoypdvio Suvapikny g KOUng HEco
avaAivong taoewv dedopévav Landsat yio v mepiodo 1991-2022. H devtepn diepevvd
TIG KMpoTikd eAeyyopeves petafdoelg e0av petasd twv Pinus brutia, Quercus alnifolia
Kot Tov evonuukov Cedrus brevifolia ywo. v mepiodo 1984-2024, ypnoponoudvtog
TOAVOVVUIKT) AOY1GTIKT ToAvopounon (multinomial logistic regression) kot ovoADOVTOG
TIG aAANAEMIOPAoELS HeTalh KAMUOTIK®OV Topayoviov Kot vyopétpov. H tpitn perém
€oTlalel OTNV AViXVELOT JACIKMOV dOTAPAYDOV TOV GYETILOVTOL LE EMEIGOJO LETOPOPAS
cayapog okovng (2015-2019), péow g €PapUoynNg TG OWKOYEVEWNS OAYopiOpmv
BFAST. Téhog, m tétaptn HEAETN avVAMTUGOEL £VO. PETAPEPOUEVO TAQICIO Yoo TN
YOPTOYPAPNON TNG KATATOVNONG TS KOUNG TOV TPOKAAEITOL OO TNV TUTLOKAUTY TWV
VKOV € TEGGEPN EVPOTATKA dAGIKA otkocvoThnata. Ta aroteAéopata g dSTptPng
KATOOEIKVOOVV OTL 0 GUVOVOGHOG TOAVIEKAETMV dOPVPOPIKMV dEFOUEVMV OTTIKMV Kot
POVTAP a1oONTP®V LE TPONYUEVES OTATIOTIKES TPOCEYYIGELS EMTPETEL TNV AELOTIOTN KO
EMYEPNOOKE AEI0TOMGIUN TopaKoAoVONon g dacikng dvvaukng. H mpocéyyion
aLT GCUUPBAAAEL GTNV KOTAVONOT TOV EMNTOCE®V TOGO TOV APBOTIKOV OGO KOl TOV
Blotik®v Topaydviov GTIC LECOYEWNKES JOOIKES EKTACELS Kol vrootnpilel ™ ARyM

amoPAcemV Yo N Piocyun dtoyeipion Tovg.

AéEgic-kKhednd: mopakorovdnon O0G1KNG duvapkne, moAvaicOnTpLoKm

TNAETIOKOTN O], LEGOYELNKO 0AGOC, LETAPAGELS EOMV, TITVOKAUT



