ABSTRACT

This work investigates the challenges and solutions associated with the use of ground-based X-band
weather radars in Cyprus for quantitative precipitation estimation (QPE). The study addresses two pri-
mary limitations of these radars, i.e., attenuation and calibration uncertainties, by employing spaceborne
observations from the Global Precipitation Measurement Mission (GPM). In the first phase, a constrained
attenuation correction approach is applied, assuming the path integrated attenuation equals the difference
between ground radar and GPM Dual-frequency Precipitation Radar (DPR) reflectivity. Various param-
eter combinations are tested, highlighting the need for event- and radar-specific adjustments. The second
phase focuses on radar calibration using volume-matched GPM DPR Ku-band reflectivity. Multiple
filtering and thresholding schemes are evaluated, with the most consistent schemes being combined to
derive stable calibration periods and determine the final offset. Finally, a dual-stage machine learning
framework is introduced to convert raw reflectivity into rainfall rate estimates. The first stage corrects the
ground raw reflectivity using GPM DPR Ku-band volume-matched reflectivity, while the second stage
estimates rainfall using ground truth from rain gauges. The performance of the latter is compared with
traditional Z-R methods. This research presents the first comprehensive effort to validate, correct, and
prepare the Cyprus radar network for operational use. The findings demonstrate the potential of integrat-
ing satellite data, ground-based observations, and machine learning techniques to enhance the reliability

of ground-based radar QPE in Cyprus.
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IHHEPIAHYH

H mapovca diatpifny diepevvd T TPoKANGELS KAl TIG ADGELS TOL oYeTilovVTal LE TN YPNoN TOV ENLYEIOV
UETEOPOAOYIKGOV pavtdp X-band otnv Kbdzmpo ya v mocotikn ektipnon tng Ppoydntwone. H perém
OVTILETOTILEL HVO KVPLOLG TEPLOPIGHOVE AVTAOV TOV POVIAP, Ol 00101 ATOTEAOVV, aPEVOS TNV eE0GOE-
ynon g déoung axkTvoPoAing, Kot 0QeTEPOVL, Tig afefatdotnTeg fadovouncng, ¥pNCIHOTOIOVTOS dla-
oTnkég mapatnpnoelg and to Global Precipitation Measurement Mission (GPM). Ztnv tpotn @don,
epapuoletar o Tpocéyyion dopbmong tng e&achévnong pe mepropiopons, vobétovtag Ot 1 e&acbé-
YNoN KATd UNKOG TG 0EGUNG aKTIVOBOAING 160VTOL [E TN OPOPd HETAED TOL EMIYEIOL POVTAP KoL TNG
OVOKAOOTIKOTNTOG TOV pavTap Ppoyomtmong dimAng cvyvotntag (DPR) tov GPM. Meletdvton didpopot
GLUVOLUGHOT TAPAUETPMV, AVAIEIKVOOVTAG TNV OVAYKT Y10 TPOGAPLOYN OV Va. Eival Baciopévn 1660 610
GUYKEKPILEVO YEYOVOG, OGO KOl GTO GLUYKEKPILEVO pavTap oL gival o€ ypnor. H dedtepn pdon emike-
VIPOVETOL 6T Pabpovouncn TV eniyelov pavidp Le T xpnomn g avaxkiaotikdtntag tov GPM DPR
Ku-band. H ovykpion gpapudletal oe delypato avtiototylopévov dykov. AELoAoyovvTol TOAAATAOL
GLVOLAGHOT PIATPOPICUATOG Kol KATOPAIOL, LLE TOVG MO GLVETEIS amd avTOLG v cuvdvdlovTtal Yo TV
eEoyoyn meptodwv otabepnc Pabpovounong katl Tov TPocdloptopd TG TEAKNG AVTIGTAOLGNG TG ava-
Khootwottog. Télog, swodyetar £va mAaicto punyavikng pdbnong ovo-ctadimv, Yo Tr LETOTPOTH TG
OVAKAQGTIKOTNTOG GE EKTIUNGCELG TG évtaong Bpoydntmong. To mpdTo otddio dtopbdvel TV avakio-
OTIKOTNTO TOV EMIYELOV PAVTAP, YPNOUOTOIOVTOS TV avakiooTikdtnto Tov GPM DPR Ku-band, eve to
dgVTEPO GTASI0 EKTILA TNV £VTIOoT BPOoYOTTOONG, YPTCLOTOLDVTOS EMIYELES TOPATNPNOELS Ao Ppoyo-
petpkove otabpovc. H amddoomn tov tedevtaion cuykpiveTal Ue TIg mopadoctokes pebddovg ektipnong
évtoong Bpoydmtoong pe dedopéva pavtdp (Z-R). H mapodoa Epguva mapovstdalel Tnv TpmTn 0AOKAN-
POUEVT TPOSTADELN EMIKVPMANG, SIOPODCNG KOl TPOETOWOGIOG TOV KUTPLHKOD SIKTOOV PavTap Yol EML-
yepNolokn xpnon. To gvpuato KATUOEKVOOLY T1 SVVATOTNTA OAOKANPOUEVIC ¥PNONS dOPLPOPIKDOY
OEOOUEVOV, ETIYEIOV TOPOUTNPHCEDV KOL TEXVIKAOV UNYUvVIKNg padnong yuo m Peitioon g adlomiotiog
NG TOCOTIKNG EKTIUNONG PpoydnTmong e T ¥pNion entyeiwv pavtdp oty Konpo.
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