mygm |EXVOAOYIKO IXOA MNXavIKAG Kat
] [ [Tavermotnmo Texvohoyiac
Kunpou

MetamToroki owtpipn

EITAYZEHXH XQPIKHX ATAKPITOTHTAX
HPOI'NQXTIKQN MONTEAQN ANEMOY
XPHEIMOIIOIQNTAX TEQXTATIXETIKEX MEOOAOYX
YIIOKAIMAKQYXHYE (DOWNSCALING) KAI
AOPY®OPIKA AEAOMENA SENTINEL-1: EPAPMOI'H
2TON ITAPAKTIO OAAAXYIO XQPO THX KYITPOY

®imnanog Poyrar

Agpecdg, Noéppprog 2019






TEXNOAOTI'IKO ITANEIIIXTHMIO KYITPOY
2 XOAH MHXANIKHX KAI TENOAOITAX

TMHMA TTOAITIKQN MHXANIKQN KAI MHXANIKQN
I'EQITAHPO®OPIKHZ

Metantuyiokn dtotppn

EITAYZHXH XQPIKHY ATAKPITOTHTAX [TPOI'NQXTIKOQN
MONTEAQN ANEMOY XPHXZIMOIIOIQNTAX
[EQEXTATIZETIKEEX ME®OAOYY YIIOKAIMAKQXHX
(DOWNSCALING) KAI AOPYOOPIKA AEAOMENA
SENTINEL-1: EDAPMOTI'H XTON ITAPAKTIO GAAAZXIO
XQPO THX KYIIPOY

TOVL

dilmmov daylat

Aepecog, Noépupplog 2019



"Evtomo £ykpuiong

Metamtoylokn dtotpipn

EINTAYZEHXH XQPIKHX ATAKPITOTHTAX TIPOI'NQETIKQN
MONTEAQN ANEMOY XPHEIMOIIOIQNTAX
I'EQEXTATIETIKEX MEOOAOYX YIIOKAIMAKQXHX
(DOWNSCALING) KAI AOPY®OPIKA AEAOMENA SENTINEL-1:
E®APMOT'H XTON ITAPAKTIO OAAAXXIO XQPO THX
KYIIPOY

[Tapovciaotnke and

dilitmo Dayidr

Emiprénov kadnynmg:

Ymoypaen

Mélog emttpomnc:

Ymoypaon

Méloc¢ emitpomnc:

Ymoypaen

Teyvoroywo Tavemotiuo Kdmpov

Agpecdc, Noéupprog 2019



[veopotika Siko@poTo
Copyright © ®ilnnog @ayat, 2019

Me empOracn moavtog dikonmpartog. All rights reserved.

H éykpion mc¢ petamrvyiokng datppng amd to Tpuquo ToAttikdv Mnyovikdv kot
Mnyavikov Tsominpopopikng tov Teyvoroywol IMavemotnuiov Kompov dev

VTOONAMVEL OTOPUITATOS KOl OITOJ0YN] TOV ATOYEDV TOL GLYYPAPEN K HEPOVLS TOV

Tunuaroc.



Ba MBera va guyapliomom OBepud to Tunua IloMtikdv Mnyoavikdv kot Mnyovikdv
I'sominpopopikng kabdg Kot OAO TO aKAONUAIKO TPOCHOTIKO TOV, TO OTOI0 NTAV GTO
TAEVPO LoV Kol ThvTa TPOBuvpo va fondncet 1060 Yo TNV ATOTEPATMOT TG TOPOVCOS
gpyoaciag, 660 kol KaB’ OAn T OIPKEW TOV HUETATTLUYIOK®Y HOV OTOVOMV GTO
Teyvoroyko Havemommuo Konpov. Idaitepes evyapiotieg o nOera vo amoddc®m ctov
emPAénovta kabnynt pov Ap. @aidwve Kuplokion kabdg kot ota vwdAoure HEAN Tov
EPELVNTIKOL gpyaotnpiov ywpikng avdivong (Geospatial Analytics Lab), Ap.Ztélo
A100akn KaBdg kot ToV LIOYNPLO OOKTOPIKO XtéAo Xatinmétpov, Yy TNV
kaBodnynon Ko tig ToAvTIHEeS svUPovAég Tovg. Térog, Ba NBela va evyaploTcm GAOVG
TOVG GIAOVG, TNV OIKOYEVELDL KOl TOVG GVYYEVEIC OV, Ol 070101 TAY 6TO TAELPS LoV Ko’
oM Vv ddpKeEL TNG TPOOTADELNG aVTNG, OElYVOVTOS VTOUOVI] KOl GUUTOPACTOOT).

20G EVYOPIOTH OAOVG.

Apiepwuévo ae 0Aovg 6600¢ dev Ta. fAlovy KATW Kai KOVHYODV T0. OVELPA. TOVG.



IHHEPIAHYH

H dwdwasio g yopkng vrokipdkmong (downscaling) epappoletor 6€ TpoyvOoTIKE.
LETEMPOLOYIKA 1 GAAO OedOpEVO YOUNANG YOPIKNG OloKPITOTNTOS  (SL0KPITIKNG
KavOTNTOG), Ta omoia eivatl cuvnBwe cuyvd dabécia (VYNA ¥povikny cuxvOTNTA), LE
KOUPLO OKOTMO TNV TOPAKOAOVONON NG atuOceUpac Kot Tov TEPPAAAOVTOC OF
Aemtopepéotepn yopikd kAipoaka. H mtapodoa epyocio epnintel 610 napoandve niaicto,
OlEPELVAOVTOG TNV EQOPUOYN UG  TPOCPOTO  avoTTUYDECOS  YEMOTOTIOTIKNG
pefodoroyiog vrokMpakmong dedouévav (Yopikng mopeuPoing vmd mePLopiopons
OloKPITOTNTOC) Y. TNV TEPITT®MON avepoAoyikav dedopévov. ITo ocvykekpipéva,
oLYY®VEDOVTAG OV0 TNYEG OEOOUEVMV, OVEUOAOYWKE dedopévo amd 1o Movtélo
ApOuntikng TpoPreyng Kapod SKIRON (ywpwng dwkprrétmrog 11km) ko omd
ewoveg pavtdp ocvvBetikov avoiypartog (Synthetic Aperture Radar - SAR) (yopikng
oakprroTnrog 1km) twv dopvedpwv Sentinel-1, emyeipeiton n extipnon e ToydTNTOC
AVELLOL Y10 EMAEYUEVES YPOVIKEG GTIYLLES OE TOPAKTIEG EKTACELS TEPUETPIKA TNG KOmpov
omv vyniotepn dakpirtotnto (lkm). T tov oxomd avtd, epapudletar n pébodog
YEMOTATIOTIKNG vrokMudkwong Area-to-Point Regression Kriging (ATPRK), 1 onoia
oLVOLALEL TaALVEPOUN O Kal VITOAEIUUOTIKY S10pOmon péow g uebddov Area-to-Point
(ATP) Kriging. 'l t dwoxeipion ko eneEepyosio TV TOPATAVED YOPIKDOV OEOOUEVMV
ypnoporomOnkav ta Aoyispukd SNAP 6.0, ArcMap 10.6 kot QGIS 3.6.0, evd yuo v
EQOUPUOYY] TOL OAYOpPiOUOVL Y®PIKNG VTOKMUAK®ONG KOl TNV OTOTIOTIKN OVOALGN
ypnowonombnke 1o mepipdAiov Matlab kot R/Rstudio. Amd to amoteléopota TG
HeAETNG TpokLTTOVY T okOAovBa cvumepdopata: (o)  peBodoroyia ATPRK pmopet va
EPOPLOCTEL Y10 TNV VITOKAUAK®OOT) dEQ0UEVDV TaOTNTOG avELOV, () Ta amoteAéopata
eCaptovtol oe peyaro Pabud amd ™ cvoyétion petaéd TV dV0 GUVOAMY dedoUEVEV
(SKRION kot Sentinel-1) katd t1g dtdpopeg ypovikég oTiypés, kot () n axpipfela tov
ATOTEAECUATOV TTPEMEL VO dlepeLVNOEl TepeTaip® LECH TNG YPNONG EMLYELOV LETPNCEMV

Ao TOPOALKOVS LETEMPOAOYIKOVS 6T LOVC.

AéEearg KAewowd: YmoxhMpakwon, Kriging, xopikn avaivot, xopikn mopeiPoAr.
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ABSTRACT

Spatial downscaling is a process applied to coarse-scale meteorological forecasts or to
any other data with low spatial but high temporal resolution. The primary purpose is the
monitoring of the atmosphere and the environment resulting to a more detailed spatial
scale (finer-scale product). This paper investigates the application of a newly developed
geostatistical methodology for spatial downscaling (spatial interpolation with
discretization constraints) of wind data. In particular, by merging two data sources and
using wind data from the Numerical Weather Forecast Model SKIRON (at 11km of
spatial resolution) and Sentinel-1 Synthetic Aperture Radar (SAR) satellite images (at
1km of spatial resolution), the estimation of wind speed (at the highest resolution of 1km)
Is attempted for selected times in the coastal areas around Cyprus. For this purpose, an
area-to-point regression kriging (ATPRK) algorithm, which combines regression
modelling and residual correction with Area-To-Point (ATP) Kriging, is applied. SNAP
6.0, ArcMap 10.6 and QGIS 3.6.0 were used to manage and process the data, while the
MATLAB and the R/RStudio environment were utilized for the statistical analysis and
the implementation of the spatial downscaling algorithm. The results of this study provide
the following conclusions: (a) the ATPRK methodology can be applied to wind speed
data, (b) the results highly dependent on the correlation between the two datasets
(SKRION and Sentinel-1) and (c) the accuracy of the results must be further investigated
through the use of ground-based measurements from coastal meteorological stations.

Keywords: Downscaling, Kriging, Spatial analysis, interpolation.
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