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. Abstract

This thesis deals with the numerical, synoptic and dynamic analysis of the intense
snowfall event that occurred in Greeceon February 13 17,2021, and was named "Medea". A major
aim of this work was th e study of its sensitivity to the sea surface temperatures. This event was
one of the most intense snowfall phenomena of the last 20 years in Greece. It caused the loss
of three lives, the destruction of property, the interruption of electricity, heating, telephony, and
the Internet, as well as the obstruction of all kinds of transport (highways, sea transport and
flight cancellations). The phenomenon affected many parts of the country, but mainly the capital,
which did not have the infrastructure to manage such an intense snowfall.

This work is pioneer in the study of the phenomenon of snowfall with the influence of the
sea in the Greek region and especially the influence of the Aegean Sea and its surface
temperatures on the intense phenomena and snowfall i n Greece. It also attempts to fill the gap
that exists in the international literature in the study of the influence of sea surface
temperatures on snowfall in the Eastern Mediterranean.

The synoptic and dynamic analysis of the snowfall event was initially performed.
Secondly, experiments were carried out for the optimal simulation of the phenomenon using the
nonhydrostatic Weather and Research Forecasting (WRF) numerical model. Also, a series of
experiments were carried out to study the influence of sea su rface temperatures on the intense
snowfall event. The data used for the analysis of the phenomenon included the available surface
and upper air observations from the meteorological stations of the Hellenic National
Meteorological Service (HNMS), data collection from the media, operational gridded analyses of
the European Centre for Medium- Range Weather Forecasts (ECMWF) and weather charts from
the United Kingdom Meteorological Office (UKMet). Furthermore, the sea surface temperatures
were based on the high-resolution daily gridded analyses of the National Centers for
Environmental Prediction (NCEP) and lower resolution gridded climatology.

The synoptic/dynamic analysis showed that this phenomenon can be considered as a
case of lake/sea effect snow. The optimum WRF simulation of the event was produced by the
combination of the Yonsei University boundary layer parameterization with explicitly resolved
cumulus convection. In the last part of this thesis, it was shown that local sea surface
temperature anomalies up to £3°C in the Aegean Sea are not able to greatly affect a phenomenon
like "Medea". Nevertheless, the decrease in sea temperatures (which also corresponds to the
climatic data of sea surface temperatures) tends to reduce the intensity of the phenomenon  with
smaller precipitation and snowfall amounts. On the contrary, the increase in sea surface
temperatures amplifies the phenomenon to a small extent.
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i M dédGfAhe snow /oves the trees and fields, that it kisses them so gently ? And then
it covers them up snug, you know, with a white quilt; and perhaps it says, "Go to sleep,

darlings, till the summer comes again : } Lewis Carroll, Alice's Adventures in
Wonderland / Through the Looking- Glass
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WRF Weather Research and Forecasting Model
ARW Advanced Research WRF
ECMWE Eupwrmaike Kévipo MegompoBeouwyv Mpoyvwoewv Kaipou
European Centre for Medium-Range Weather Forecasts
UKMET EBvikn Metewpoloyikn Yinpeoia Hvapevou Baohelou
EMY EBvikn Metewpohoyikn YTtnpeoia
MSLP Mieon otn péon oTtdBun Bahacoacg
uTC SuvTtoviguevn MNMaykoouila wpa
ME Mégo ZddAua
MAE Méoo ATtoAuto Epdaipa
RMSE TeTpaywvikn pida TOU HECOU TETPAYWVIKOU ZOAANATOC
SST Qeppokpacisc empavelag Bdhaocoacg
ACC AkpiBeia (Accuracy)
BIAS Agiktne Suyvotntac MepoAnwiac (BIAS score)
POD MiBavotnta Aviyveuonc (Probability Of Detection)
FAR Novoc Weudwv MNpoyvwoewy (False Alarm Ratio)
POFD MiBavotnta Yeudwv Mpoyvwoewy (Probability Of False Detection)
SR Moocooto emituylwy (Success Ratio)
HSS Aelktne emutuyiac Tou Heidke ( Heidke Skill Score)
ETS Agiktne emituyiac tou Gilbert ( Equitable Skill Score)
LH Emipaveiakn Pon AavBdavouoac BQeppdtntac
SH Emipavelaxkn Pon AloBntng Oepuotntac
EXP1 Melpapa pe TTapapeTpoTtoinon avwpuetadopdc Kain - Fritsch

EXP2 / CONTROL

Melpapa Xwpic TTOPaUETPOTIOINON AVWHETAGOPAC

EXP3 Melpapa ME TTapapeTpOTIOiNON avwHeTadopdc Betts - Miller - Janjic
EXP4 Melpapa ME TTapaMeTpOTIOiNgn TTAQVNTIKOU oplakou oTpwuartocg Grell -
Freitas
EXP5 Melpapa Xwplc TTapaueETPOTIOINTN AV ueracbc:pcic Kal JE nupuuetg)ono[ncrt]
Mellor-Yamada-Janjic yia TNV MapaUleTpoTIoingn TOU MAQVNTIKOU oplaKkoy
CLIMA Melpapa pe kKA lpatikd dedopéva Beppokpolwv emidpaveiag Bahaooacg
P1 Meipapa pe Tpoolnkn peylotng avwuahiac +1 Babuou Keholou aTic
Bepuokpaciec emidaveiac Balaocoacg
p2 Melpapa YE TTPOooBNKN MEYIOTNS avpakiac +2 BoBuwy Keholou oTig
Bepuokpaogiec emidavelac Balacoag
p3 Melpapa pe TTpogBnkn MEYIOTNS avwpaiiac +3 BaBuwv Kekolou oTig
Bepuokpacliec emipaveiac Bakacoag
M1 Meilpapa pe TpooBnKn HeEyloTne avwpaiiac -1 BaBuou Keiaglou oTig
Bepuokpaoliec emidavelac Bahaooag
M2 Melpapa pe TTpooBnKn MEYIOTNG avapahiag -2 BaBuwv Kehoiou otig
Bepuokpaciec emipavelac Bdlacoag
M3 Melpapa PE TTPooBAKN HEYIOTNE avpahkiac -3 BaBuwyv Keholou oTig

Beppokpagleg emidaveiac Balacoac

XVi




YEl 3171 Il p(ANU N C

11 elrrrB13f @&l [f1vor srr3enp 4nl
n

FR‘,{r‘U_[ﬁ 1 6J srr3enf tnsnlil1ésvocE nl iy (
Képpen-GUiT ¢ UE | np1n1 3§ & mwls 3,[11~¢¢ (L nupINGRSRIWU N RS E G
Brorpne/[J1TEs(3 LnrrRLpuslnp Nrofi1z LMICsauf 1{8
(Kottek et al.,, 2006), ¢ RBRUN NBR) G €L Nl Nz 1 &3 47TV
InrrRypustnpn gnl [NsRAJ] taE&l(p3rcEf: fp Jrogrpin
nez ?2r1RrcEf tlRrrRBEY 3f €I 1 nl 21711 1vnp ¥Ynlrzy[c
NIp (aer?rv¢: Ryor srr3@ph L RINEIRBREIPI NS AHrRBY
BpsnlyosrRArAnl [ LrCauv] 2zipr [B3IsTRIr Judr?]
NNsSRI EGU Pk BDHIL O JE&r1sl1 1€ FEl zNE]l R B R 11l rcu
Ly el gz zer{r R[] _  ¥smPNURAIG) | RE[! iNN'sSR[ &L 81 ¢
BsRfoelJrRsvoEl 1 nl 1R BRJ{ Inlewnzyplosdi evl o ken s
?rn tprérz Ry nsuvf & nl rrR1Jz1rE&sp 1 pnp prylf
JE&r1slq¢ SIrrszen BRJ nr1Jf1RrRItEev [ & {J1RrRE1 3
“zlnprzerJR[] T BT

Belnpuvyi@wdrsereburaeynl [11] tI1RrRrRrREBY3S EI[] BF
inl JlelpuyraEsp 16r €1Crp” 4pi3f u] ssuvlEARI{p
BNnsnlLosrRAry nl & nf1¢ CE_B¢$CESCDR.If 16 ou €
esnf1doslzrov el (&ENIT RS (GASRULr BRI LB ¢ [LIrp KA
tpnsnil19sverr Nl U [ EfrRAL?S NI 10 el 3r.
tvsvVeRrRr 1 nl [ & e A (Prezerhlod KAnhdJouridakiss ROB4). (Rf Cry <+ .

fF ABR[] &R "1 ?2r1 s8R ©53f 0¢] [1Rr 1 ABR

nf{1 = B S
BRJ nsuvf | & nl B3rv nez 160r

neydl oy far3ren NRSA
nizrp npsrRraEe1sli12z [vdrz f1p nNRsEIRNrNLIRIILZ
1A8R] nl1RA @&uvrpnl EB UL O[r R RINY (N RS 1 &1 2r [ 1Z) N
BSRINIrRArynl ' 2NU  CGEr 2] 1Jd414r3rnp BRY{ 1J1rcEeuvynl
g[ts?] n?sl af [ 3 PCE] BRJ] BSRINITRAr 1¢ér tI1RrzHE
Riprelrpnl 1?2 t3scE] ¢ nplzrpn Ltnl nrsgElwAES N n




BRJ R
Gl BT R

BES
YRR A@ oz ES ¢

1nl

VYo

BESULBL U/

BR[ A

?Pr1RT

BEs ]I Rt G

[1RT

[ &

eymwfgiiIrR ed § (P R [1sINFOCI]
VRS nrolyf4r3ren

[

R{sNE&L nl
PTNNRJ

;

¢

J

B
nl
1

[AJnrl?

B
R
16

I =S =l

nNRs &l z1 &3

e —=S% s g o o —
— M S - n ol ~ x {ﬂJrG

W ®EMmo OB T &S5 T

_,\uRr..l.SR — o po]

c—==—88 _B—<_ "> -

— —~

—

o

nlivz]

QVS;I — s —~ -
—_ - RJ.IQI1 x - P
—~GB¢ iy Y oy — 9 €

C M~ M - V' Z J..R_(dre.m.
D e ¥ 0 rN:LG\I..e — —
D wsranre—wscon e C
o ¥ s o s M N L@ M
NS LS ey M e < o e
< oS << e oy on s

Lrn...uD C = e — ¥ 4w oM N oY

]
1

fl KBR]J

anomalies significant at 0-01 Jevel, — — — anomalies

not significant at 0-01 and 0-05 levels of significance

abars,

s, thicknesses and isc

signiﬁEam at 0-05 level, —+-—-— anomalics

contour:

D)

(day

l .

{1 $NRS

@ +;nl #NUp o) ][ 6AR
or?2sn 1 RS 1 n (RArergrakos & gngouridakis, 11984)

Rt Crie3is) &f asdépf asdpp
FpoftSenpin Son opslfiras3 prilfrRIL

n St SrneEnlbr hl ér

Srreérliz [ 38R




1.2 ynlrzi &arrR E&sBULOSN] O] 13
Jez1lruvr @Ellprael3zr”™ |

fR IpnlrzraEerr BRI [10¢ ?r ¢ nleffgectly N s el N N
In nrenl?2slayinrlz fvggr Rt IR v o] [ Hlake gseay s R ¢ 1 «
effectsnow) 1 pnlsl 3ol vBEsl[[z1 &R [ & 1 Rr 1ABR ¢ |
EslIRrRtC v¢of v 41 S) 1pl 1ér EBISSRC R
(Prezeérakosr&inggufidalisf 1984)r R 1 nlr z &r R N

Pl )

r
% B

1 9r B

Bl zraEeln [11]

nsnildsvaEntnsl nezsln (3eon npnsy1l416¢f © BRI LGC
Bz [taEel 113 1 &2l EscERe¢g®IT Y ndr[Y naRedpi4g(r el [ -
esmA 1npl aE&rlft ARl V1] prmeApn@freul r Cf a
drlrReNBN]I R ]I RA B3rv nez 1 ¢r (Lawg & plS 2063, ¢ B CES
ousounis, 2003; Topics in Lake Effect Snow Forecasting

i0s ./ www .meted.ucar.edu/norlat/snow/lake_effect/navmenu.php)). gqlr

NJ&E|sl(?2rn R g[tsz] n?snf BRJ BESTI 3 B3r L
a1 nl 4pnl cErBrrR{veeo@d mlur aEsJ dpnEl RAS
I ragdzirdonmif3r RLS NP apdgg3znahn 1 ¢r B
n Inl edr I RIPARSEGTNEBERI?IREONREr ’Y 1 ¢ r
¢6r JfBCrcaer¢ vBreEefsz 19 J[e3r1lroéof]
l 1R lnlrzraerrR RASRIHI V¥ Z30E nl Nsnl |l

3
fR IplrzrEerr nf12 I1N1TONRSIRBRIGCIOL E Nstd
Lakes)f 1 1 J ?Schqidli@, 1989 nl [f1¢6r [ [ r 2t &lpn BpsrR[ 13
BEsS IRt ?[: Qnsz1l 1R Iplrzpraerr e&r ?2t cl [ G
EsNpfoupf NIp v or srrf3edl NMURY U Esd FIsRCH | ®B
PLR{T BSNNLDN 01 &LV NIRUYOEGAENASY! 231 pW
Yavuz et al., 2021) n J r n [ y(@hafarrarget ah,2018, 2021} | B Es 1 R |
n{1?] nsvf(y nl [® spszrRrRIp NEsNsSPLIl 3 [0
onf apl v fl L3RI E&rlprt oy
[ sEslIRrR{?[ nf17?]:

fR lInlrzp &R 12D BHREHBES I [ BRS GV rn CE
Arelfr?fe Jezrlrel @sllzralE preEyz@groern
vl ENrRAJ] L1 anzrn nf13 f{rérveoEr nl r
[

=SS -3 pe=STQ
Sy

‘35—9ﬂ5—99—s
rU);U_J‘-l—sfw

O ¥
/[~

q:s_

1
1
r
n
1

lake effect t 3 5 J 1vr EBEGENZT U ANl rr3zr BRJOSNYRUEICR A1
BEs I &t F3rlfof/RuRd [ [r?2tclpn 1¢] BpsRAf P[] CEsSNT
YnlrzrEerrR (1RrzBLU[ O] [OE EBl ssRG 1 otfzslzrr nf f
fLrvrronpfl 1pl prRI{NICclf 6] 1VRLI 2Z2sR{:




Heat an Moisture

Frictional
Convergence

©The COMET Program

N\ P \ N
V 4 N j y
AR » &S
y T J \ 2 v
) A A\ j
Q%:f:_g’ei\t;-fﬂ’; 4
) Warmer, moist air rises =
Cold air moves over = x Narrow bands of heavy snow
. into cold air, condenses ;
relatively warm lake intoclouds form downwind of the lake.

noAR

weather.gov

RESrnf 811 1§ nrpspnszfinf ¢ 1 ¢/ eliagsrp¥arfba ® [
https.//www.weather.gov/jetstreamy/

&g gIEIIy Ug.bOAEYA CE/EAGUWA -UkBUA Gy BA &

7


https://www.weather.gov/jetstream/

Elp rnp tnpspi1dslfr1&pl?eparprl tdrReEz 1] 6 |
1o/ 12 3rnffnl "iplrzraEerr tIRrRrzl Ul 6] (& EBIlSS
snow)l p Bs?bBEl rn NnJRrRJIEL | 3BRIJ G BsRelnNsnl
190 BESIRt CJ 1o6r vptArévp VRL Nr?2rRrRLT 1 or
nrrzfiplspnf 1vér gnprEhkrfrfd 1RL pr?2rRrR[ B3rU
(?N]Jf VR A8R[ VRJI ®mRANDEVEBEIRER[RSIN] 11] 1 &EsT
[ez1rlrdé¢f] ccyllzraelpf 1pl 1¢)] [BES3Irv p?slp]f
RERULN In Bs?EC&El rn [ BB &I 20N Inlrzpp &rRr
nrpl??2skronlflr?2t &ln:

Rae [Jre[nfrz [ &r ? lgajrd ef ak [2003)g y ANDrris  etsal.
(2013) Niziol (1987) , Savijarvi (2015)f nSousounis (2003)1 MR P ir e f 3f1 ¢4 N
NIhrpryvfvplref EoRDASET ninfsmg 02Uy i EgGAG.rhs s s ”
BENSNBZSREULVQRTED £ [

[ el nlrs3 1 6J Il Es(RLsnfupnlf Esllpracu
lJEs(RLspfup f1p "'+ ésA 1R [o[EUVR [ &
tnl S1eRrRf 1p Bs?sEl r°n EPENrYIRIGEL BiE
Erelnl?srRr RJ:
3rEfRf JRr13 [1¢r aEll3zrcelnp Bs?BEl r

r¢ 1 o¢r BEsSI Rt S @&relnl?srRr1R[:

AerR[ 1Ry RsIpIRA [1r83(NVR] rpnp &uvrpnl

[1sRIC 1R nr?2rRrRJ nez 16r el 3r cEl

l 1 s2z1 &B0b. 1 ur
r2NR[ Vo] 1vnt AR nd S RJ? (RYS BIsRII3 S [ 1]

{ R 3rcErrRf] el?stetcWIyrRf v REf BEZ20dBZ]

I R 3r cErRr]J Inr Al &l B3rv npnz 16r [ e6;

(

3

N

=
A

Nz oo dkmRui ol Ul E PINR AU JEBN
roé cesll 3rcEln BRJ[ l Evs v nl 1J1
vflre e pf1¢ VR{ NRsSEVRJ EZINPUR

— O - X
A~— D
v =




13 sl ssRG 1 E&sRrRISNf1I3r &E&Bllnr cEt
InlrzitErRrRZzBL U] O] [ & &EBIl ssSRG
(lake (sea) effect snow).

Rioér BpsrRAfn aE&sNpfuop ?2rpf npez 1RI L AslRrR{
esvesndd cEsll poaEstRIsNIIIrfURBThAS pESaicd n
tna3f 1plhhlfereEerR ol dRrzuee &8l ssrRC 16¢] 431 nf]
tIrRrzg1vf 6] (& EBlssSRC 1¢)] 1 3rBPETD &7 UMY 7«
EBl ssRES 1 Ur l E&sRrRlsnfl3r Esll pnreovon] 13rnf
Ynlrzraerpn [16r BEsIRrRT C [ dPytRarodli§ 01Jwsrsf] [dEEEIND [
1¢or &fnlefrzdgf upef RNMEITRRAA [ & tpspi1r st frl 13 s
fUl sEestrRisnfuvE] cceligofEdp|] easgphdEh/f NnIp 1 or
I EsRLIsnNf1 3 Eslipraceun] 13rnffnJ v or B ES
BSNN[{NURBRI Qv z(Nndrp EL SOURNYPAfENDG] EcEf zNElR
(Katsafados et al., 2011) NI n [ Ef RN PR EIAS nvz 1 6r rz1l1n
(Migliettaetal., 2011y n1 3f 4 nl NIp 1 rRr [&El 2 [&E BESIRT ?(
LNl pruRrRNsrd ?EprTzEssL o (Bdnato@en gl.p 3014 R n

Bnsne3ruv Bpsnl ¢s eyl Jz1 0 EsRUIR Amsrrfone] & 1 1 proa
EEOSsSEI®RJr 1np &L 3f1VR1VE Iplrzraerp 3rrRrRILE [
t ENNT ALY ESR Nr3r RN 4Nl [ EpuGIVHEDr R 3y ¢E 8 LESR W@
lr [ [Ny Eys)?rn [Sgngtare etead. N(Z2014b¥nR [1 UCGEL r n n{1¢
BSRIGENNULVOE]I Jpr Ay Espn 4drs 36 N S(RAT[am ZIESINPS LGB | g
lEs(RLIsnNfI3r aEsllpraevpdeutzp@ ]l [ pAadPRiv EfE 2
CE
%
r

Il Es[RLIsNfULCE] Bll3raclnf 13rnffinf e &Ef EB s EZ
[ EN3ZT R BRJRJ[ 1R A&gRrR[] 1RJ] JELRA BNS3 [2(RT
Lnpv3rroércef fLrrrl1?) [lraCrcaEf] 4nl 1R L?2r18sR
22D ¥yl f 113 0 ondmrCzrANIrEe [ INLJELSIC?Prn NIp 19
1 nl e CEr [ BLRS GEU rn [ E1 N} Es 1 &L [E plsuvuncEln
BnsRAfpf @EsNpfoupf:

dnsz |/ e CEf 71 &l BSNN[{N1TRBERI OI CEL Es NS L
sEstRAsnf I3 azrpffpl vl Bl FjeEsdmsh BRED [ ENRRC
{lrRrze1uf 0] (& EslssrE 1) 13 nIInI bplrarg
L13rpffnl TO0A=U T E[QAY  deesEUR 19¢ BAKCI” rzenf 1
Ef RNEUVRJL " 4{pnp13 1o6r JINNsSPIGC 1 0] Bn RAf nJ
PITRJ BEBHRL ] EVL NI elplrsaEL 1l ?] BEs IRt ?[
nez 11] @&sNpfuoaE] pf1?][ (CGhakarap et pl.oeA021)p wEB N NG @M CEY 3
1¢r &l ssrRG 1uvr JEs(RLIsNII3r 1¢] IPadlreymr rR? 3
{IrRrzeyud ol ssRC V0 s3rnpffnf “inplrazpaerr (|
13rnffnl TO0A-U T[RUAT rReaEWRIeg \EIACT” py1?] 16
ESNNfoLvn BRJ 71 el BSNN[N1TRBRIOGIEL [710r JRr
flrrey N PaEf L BRArgMSIRAS N dESNNf UNP: 2 &EsNpfoun
fAar ffre?spfrp B[ ¢ nhAyofoé 1uvr 1 ESIREsnS]3r
ReGEPL ¢r (?NIf19 pAyofo 1R AerRJ ] ARLrdEERK &




A0S 131 pldeplfs sTRICN Ivrdzf [
aeéeUIyg, EA@IA31r RN CEJ S
Z,[ I'f Prur?r & BRI
EPVRYUGEP?DgNPAG: eToL ¥ R
1¢J] s cEstrRyisnfouopl 1¢)] ccEllzraEeln/ 16
I & RA 12NV R InlrRrR[{?2rR[:

S
"9

rn [(Zeng &Johg (2006) N1 1 np pERYEr?2f(n1n 1

(RIsnfuvaE] @llpreopl 23rnffnpf prnp
I yp13 1RrRr &llRf12 Bs31R pA3ZARGT s
rce nl nky1oéof ¢ 1 ur Il €S RLsnNf 13 Es 11l ni
1¢r BEsSIR{C 16 Balspugur] ¢ RMOIdurdn
[ 13 Esll praeovn]| 13rnffnf BRL nrppr?rc
10f ¢ 1V RL BRIRA 1RJ [J&EL RANBRY[ BISR? ;
¢ (& &slssrRC 16 1 30nflffpfs EsUARLD [7 I
| 2rpn 1?1 RIR 1IpnplrzpraEerr [ Jrnpur &l :

(
K

N
=T RE R

—~ — A —_ A NS —
B R e R
~

1.4 RIRrRBEZ] 1¢] ssNpfon]f
' rrRl 3§ &l J ?r srrorliz t3srR Lnl 1

t IR I

bsE3IORJr 1¢r oU Ll vt e f s EEE] AT
12 NBR1 G RAT lelpuvyesnpn @wrelnpnl?Isrre1n 1
no?t el [ RSz ampde df{rrmrhl € pr3rffo cErz
]

1

(03

R

R =2
wn —
-

104 fLRr srroérliz t3sR 1h13 1¢r BO
&« {1ECecxlnl pvz 1R S
nNrRT G [CE ?r1RrIrCcE[] t §é8
lEr1 sl l1zB0€] NgQUR

wm— S

z2 Z[1 E®sR[IRE
1 RN EsfEzs i I &
1 Us 1 ¢ L nl
P ne3rdfe 1Ry YnlrRrRp?2r0
12{ R 160 s rHp6 e o] furs RAIEENRI 20 fu r
1 R{ URfrs Bl RIBRSA2 1 CEf [ U T NpBl ®ur 2z
DIEI nnagrAsIrl 1 ¢ EaE| EU RN g 9r ®¥EOS
. "fF 21 R tsofJ[RBERIGCIOL NI L nl ® E6 R [
[¢] zvUu] @&l draEsvecxE|] Jpnpl x&ledf crNspnl |l
&l lzrp Vo) P41 nféf VRS IplrRrr?PrRrR{:

[Jr?2tElpn NuvraEelpnpl [(ErPpodrrRIPFrREr (B ®J
{ nsl iy ¢lsizrie v f @ f | Wegtkefs Redearch and

1 Rr e r nrAtlivarged Resea€hr (WRFARW)' &l | ? NRT 1 N,
nst ley (?rn 1Ry sfsuBnpAlRA H?r1 8Rf [ EL EUESR]
EAL SR "8} wE " nNgmMELVR 1Ur 1 ES[(RIsnNfI3Ir i REBLIY N
{dedr S nrzrffof (RrRrUV?rR 1¢) surlyCf EE EU§H
(NCEP) ( - Nl p BNNJ 2
JEs(RyispfuvE] @gllpreop] a23rpffnpf [& BspN
tRuspNnf NIp 2zrp \vp BEIS3IINLN BRI J4pn BSAN[N

e e N B

RUESg S o~~~ 0F DR
me*Ccw o
;U 9:—1!-_9—;—:;0
C VT S*~>—
g——
C B
§m~w

5wV~

= -
Py

[ ANT
Forecasti

%q@@m-e- S wm
]

fol
(N
1 RB



https://www.meteo.gr/namedstorms.cfm
https://www.nco.ncep.noaa.gov/pmb/products/sst/




Y&l 31 2lsrl J¥ 11 412 [Rr1?IR
[ El RORITRNUN NYJIRrzNo[ ¢

2.1 Cslirod11 12 ERr1?rrRARW zNTr U]
FRIRUI?[R BSRON[?r & dResdarchm Model) WRFAARWU
tsofJrRBERIEUV ?2rpn nz 1RJJ] AR efrnrl i RrRA[ B S

nsligroédr i rRA [ RrRr1?r1 RrRJ Resgarch and FopefastipgUWRRE JUIE]
evrnl pfsgf BRRERICIGLE NIp Vo pr3r o Vo
*ARWEvr nl ?2rn [(Rr1?rRrR BRJ (1s¢flrRERI] UL NI N .

Esl 1o R L C PsaE[rpn’ NInp pprnpnedrnalrRAf [ LRBRAK

r 4nl R [(Rr1?rR mis2 Jyg §$§1tEblgf BAILESR 2
Crrzfiplsp] 1uvr0),¢? Qe v -0 vipnl ¢ &1 ?rly) ¢
Rl cuvr & nl [1¢r JRIrz1ué1np BRJ 21 cl edr I RSN
Llzrpf ?21erRf¢ 1RSI 1R ¢wBqnriO)brnl R ¢ ¥ E'EE[R™ [EY E
rRNIf )2 nrrRIT1URA 138l1n t?fwv 1 6]

( “ ANzZNU 1 UT BSsRfBnI &l 3r n

NUrRrlpnl gtnpaoéraEstl 3 rpR anrReET WY rREVNr GgthuoaEInl r R,
1RJ elprvicaEripl nr3 1ng13 tsrRrly13 elnpfySrny)
1 ¢ BNsRA[DN [ Er ?\Wbrsiokd.2 pl RROpOEDDE 1 O 1 CGT

Erdr?suvf¢ I bW Zyslr ur|{ 1
(https://www2.mmm.ucar.e du/wrf/lusers/docs/user_guide_v4/v4.2/contents.html )
terl 2z &sn R nrpnpigruf @l eRryiof o 1 RES IENRSIY

BESINSZIRrIN)] 12fR nNnB2 1RT RedON2Z [ sCf106 BRJ
IRl MURE | EUERPR0)GHAROYN] npevz 1 ¢Skamergckgiplopn 1 or
(2019)

fR [Rr1?rIRrR &urnl Nspnrr?rrR [& Nr3f[fnnpnksRrRN
npnfvecy nl [Ee?pprEAJBOLIEY ][ 3 cuor [ & [ &SI |?]
1 R tszr R’ BRJ [1Rt EARJr [1 ¢ BsznNr &G4 1 Ur
nitezfipnlsp] ffrfBRITRNUVGRr I N] 1I] pst¥fpJeln €
Er?sNEQHS psrRATE.L ey &\ Ry [Lf 1SNV R] HVE BN,
St SrpmrR AL OrNn pBRY GEN GV NI-EBREREI RWESH AR L ¢ n
RERUR [@E nftoérnprvecl 1 p [&ENIT O] Lrvenan/ 6 &
nst euvn 1 ABRJ Gv M+ [ & r[ounpn croel z3rEf ¢ (RS G
tsoflrrRERIGI CEVL npBZ 1 Rr - ARWYURS [Er]e3ledllaf R RO 1M E
sns?t el [1R vip @lfpp sweNl jeu renade RN 3 BSRINS[R
InpinlzsdtrR 2frR Ipl f1R Rslozr1 IR Br?N[(p nl
@EOR[?rN BRJ BsRIOB®lJRsLVORJr 1 n YJ[fJ113 tnsni11
I O | el esNpf v aEf BR{ J1n 10611 RrRARJ [ 7 RN



https://www.mmm.ucar.edu/models/wrf

tlp 1¢6r BpsRAIpD aEsNpfuop 1p BspNN1 113 E&lIfpNy

negrdfe 1vrRL 8- _uE:

Rl ¢r [{r?21t &ln ¢ eRrR[ C 1 R (R ?r1 R Re ¢
Ensnr el sRERULVLOGS 0] pur Vflyp3r el casNpnf 130" KR

[RI1?BRE: Nuvr e nl ¢ (s 1\RRI RUMWRELR @@L nl ?
[ Jrel?2f]) compressiBEN @ J{oesrRI1N1112 [RF1?rTR " [ & ol
{fesrRfvnr 1 1?] ESRIR[RIZ[EI]"™ (& [nslely?] |

RunNffa 't @eBuvB&Een hRaABIRY! rvyyr n3sr'Ryr [Bzeglr 161
[ CE 1 RT 1 S2z2BRI 1 3L Bz [1n [ JrEt @ BEO LN 28U
nerpspsovfipnrypl lelpuvyrEesp RrNr3 fin BmImom z1 &

2.9.

Static Data WRF Software Framework

Digital
Filter
ARW
Dynamical
Core
WRFDA Data —
Assimilation

WRF-Chem

WRF-Hydro

WRF-Fire
(others)

WRF
Preprocessing
System

Verification

Analyses
Forecasts
Observations

Physics Interface
Physics Packages
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GO0 hPa 4 z=F

700 hPa 4

300 hPa 4

400 hPa 4

1000 hPa, -

RLCrpqrssealnin rRslozrylor 2ficfRdrinhERA&f B ER[E 4 6

il elnlrs?/ &L pnr ¢y ?/J 1RBRJ3£_Q‘JR3{Iru\mUCEHI
lJecErpaec] ¢r [(?IRPR[ D RUrLroEsng 30 R EAAKIRA -
(Arakawa & Lamb, 1977)

fFR [RrV1V?rR ?2tc&l 1¢6r efrprzié1vn rn RIRLIT S
C t¢” NIp phAyofo 1of tuvsliCf pr3rffoéf: dnszr
EBlr?2t104nr Br?2Nfrnp1LNn Nrr3z RrRI BSRIR‘[R‘J‘SJCEJI ?
[ Rslozr1lpn (Rmedbkdhixebmngsdg mmrR § RZAYHIUEBG: -~
BEs IRt C RIRLTCSUf 9]f Lnr Al @l [t ®ezr zr ¢
fdreEeslrprn3grreynf 16r YaEry sl 16 1npl rzrlp s

WPS Domain Configuration

Rt SrA?s8as/ RS RIrR{rSsvf o) BRS [ SOL 1 RERICI Q| @&
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FP2TR[ LR [ RrVU?rR I punrcawek) ef VR VAL $
REWRIBIRVO[ ¢f 1uvr neRrR1 Er &f 1 31 Rracessore Yerification). ? 1 R [ 7
Riy¢r snsrAfp a@&snpfop f1rR nCrp plrz t18¢fJrReE
(NCARCommandLanguage) | n 1 G gGri@ Analysis and Display System”™ : ¥ rR = - Z
cvrpl rlp Nrg3gdipzfarle (& [iRrRBZ 16¢r pr3rff
Esl 1o RrRCI 3T @EOR[?rUT 1 nl cevrnl t I n CEr EA
IRl ¢svecEl 106r pr3pfRO L NdHeGvaMdgr- 2EQns?t &
efrnlrz1 o1 n e¢rlRrRLsNopf Jadr ) npr3ridfdafPf Nnsnl
[ &1 2z e Rttpd://wwWww.ncl.ucar.edu/index.shtml ” : 1856kl rRERICI Oy E NI
BNSNNUNG 1ur BaESIf[z1yaEsuvsr Nsnllyg3zr [f16ér BNSR
elnpesnf1l12z &E&sNpraEeuvrR (& EALRT O Bszfnnf¢ Lnl
RE1Jl1JRBERUWY[?H vexg ur NCEU[ RNI | 3T Esl [1dr3r S |
nrard{fo ecerR[?PrumfRZAPICRBPMAE 1 pl elpruviaEn
(http://cola.gmu.edu/grads/ ).

ds v | nrnl?si1oé1E& |nl [ &E BsSRONRMUERS I NE?Tr
fLr1 @] BRI O INRERIKIL S?V]I R T RJ] BER?SIR
tosl 1€ nprgOEf INgESNSNT 1 L2 B 3RS USR I€7 REC N
i nstlilz] tszrRJ ESR{R[RUU[ §] cvqpnl RYU 1]
BSRIR[RIZ[EI[] 1€&&rcEl3zrrifM-[1l[0brnNel! y.cy 3 NBzs
38 @[ fn pnBRYGEr?frp1np BRI &) 3ZNRM1 NI Pt R
svrn/iwngrR il 1l 30orRr nl R J BNnsnr & SRERI ¢ [ &l | BRJ
(E EYpuvscEf ¢ 1n [tSrp1Ln pchemesiE) ph REEIIlfR_‘Tlhﬁﬁﬂh
Brnpnro1l 1 RA RslnyRrRA [hogndarypayer fchemeésfi AANUNAEFI RBR!
PNlrcE Er?19 1nl In BEesINsZ3IR[r [16r [ [r?1 cl
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qurpnipngAsein pnsni] ¢s1/1UuE wegof rRaeayPrRl, ¢ s

rn EBnS
1 ¢r el &) pNUNE 1 9] BNSRASNS &Pl P)
islezr1lp tuvslyS nprarfdfo 6 km
Bninizs{lé nrarffe ‘4o @suvscen [Plsl 1R GELEC

esRrl 1S Cr3rff o

36 sec
Uzrfuod tof ~ZAAO -CiI UE~ Vegetated - MODIS (NASA)
esCfelf] o] ~ zZAAO ! E[U” IGBP
Cst 11?2 ffr1C) cEf ECMWF
fsdpa?f flraGrcf ECMWF
RESTn rJasrRILIILS] Rt Srn WUVE ziAguU! _CyUAg

“ffresaEslrprnzr el

B3INR tlzrl gn
RtCrpnp lysrA [ SyeRrRJIJ pirdrrRONrRrOUPRtSp vve_G ~MAT CAC Ug A
Rt Stp r&NZITRSL [(S4RLIJ] ny1t{drronrruopRtScrn vve_G ~MAT CAC Ug A
L7 RtSrp vUIiEUO __ ' ~EAJ
Rt Srpnp esllpraevpnf ~ZAAO gh®E=AT Rt Srn 8gA Eiyi GAEi g Ear
(based on Monin-Obukhov with Zilitinkevich thermal roughness)

Rl s3th ssllipraeonf ~zhEaAT U 2z A\bahEahd Surface Model ( Chen & Dudhia, 2001)
7 vUAG! ¢iyU GacCiAG zUA zhEeaAl |l

TEeR[?rN 2&s[RLISNfOUNS skl 1L6] tRrRUSHS

SRR LIS ITR TNy

OEOR[?rIN 2?2 ES[

CLIMA

13



? BEsINsnl C 1 uvr aithdrlz vaes NnBkbooaspck qt al. (2008),
Tegoulias (2020)c& 1 2] 4 nl npr prenpnl?2seErnl 1311 elnlrsaErl ] 2

211ssvesnf ¢ [ftoér3rvvr pruvpE Nl RS

FR ftSrpup voJ nproraeynplrs3f T -hyhuohE ET eéUy
firSref 1RrRL Br?NrpUR[ URL [RLDVPDPRES BRY] syusd 21 RUG
PtRIr elpf13fcEl] rliszriescE/(PBRE PENAIYEL ORES ZINRY
Asnsy1 o) 1uvr Jtrtoranmprnmpgn @&l eugrfr 16¢6r pfr1 34 E&ln
fe Jrvrnlael rliszrEscE] nyzf pRI{BFPNTN ERESHERBRPRAR
(e Rru?rcEf [1Srce€f 1RSI [(RFAV?rRrRy{ 2zBRJ] J1nl BNs?{R
ind o ovel fwenfdgfasayrR{r RI ypnInEereEfiEigtp CpERz
ftSepiyp ps?tRyr Evuvfof] 13fcEl[] rE&)l3Ir pnl JEVRA |
BNns AqIrrR 1 R ] & 2 Esllnpreon] BR[ edr Il rR[sNEUL NI
CEf ESNRBERULOS ¢ 1ufr ftor3vur n{1v3r nNnBRrR 8?8 CE! 16
tninligEgpdhgferp op Crpr (¢ seEprlfrl 1@ fivp 1n13n
“"qQlansrRAT O[T s1sRERUFfEdfpspREL ?PTRL [ E [ ?NEIR[] B
wotlrlrrp?rsuvr ¢ tsCfo vuvr ftor3rvur pl1r3r ecr
[ BLRS GEU rn [BRITRNUJS &I 11 xrlyys?) ¢ n{1?]J BEs ] RL
NRGJ EIp r1uvr ftor31®vrnynse@dlof? Ry L ol f {rCaru] NI
{sEsnpurrR{r 1p ++ tlrlzreitsnp: Ye3strRIr 2zruv] nl
ftor3veEd pghn esp perRYEr?fnp1n 4nl NIp liszyEsn
1¢6r BEsLVBLUf 0. fR EASRJ] Yo JyENCGEI 3] Bl ENGEREIP I EU
®3 r (gray zone) | n | ¢ rEr?1¢ vs?bEl rn NUrF &L NI nr3 BGES
[t Srp1irRf € 2tl1° 2zBU[ NULUraE L nl 1nl [16¢é6r BESLEBELU[ O
eavrpl ° tlrlzrEersm pdnRIgapYnrtfop el npfleg s e 1 13 ftC
BSRINTIRAT 1 ¢r cerr zrlf ¢ elnlrseEy 113 BR[ 3 J &1 R A
nMmtzfinlspf” pr3rrRNp (& V1] ela&sNnpfuvE[] ©BRJ{ o7
I &srpur &l nl (Kain & Fritsch,;1990) n |

r

]

03
r
B

212Qnp s n &1 s regrRWrGYN Ol { RA RSsI NI RA |
- fp ftSepamr el srERYOIBHnr 01 I 4 RA RSIPDIRA 1S3OS
| ChAOAEJ UAJUE” ceurnnl IBEAL [ rn NIlp 11 131 & &Ef
Br?N(p1RJ] 1Ry [RF1?rTRJ] BRJ] BSRINIRArynl [ ZNU 1 UT
fe zr¢ 106r prriInlsl S Edr | MEJ 2RI TZRR [JUR3
zinpr 2rp V?P1VRIR fU1 G E&raEsNRBRIGUI NI ¢ 4npipnpilzs
Il € s ®v nl ss] 1R [ftCrp 4pn @&ornpnl nl1z BR{ In 13nNCG
NMuerRidplslarA pRsp: fFp U7 CesmPy w3 nsewpRg Nz 1
eslipraelpl RATEREBANYRIAIJUE" Lt pa 3] 4nl pez 1R [tC
“0AAO EhEaAT U” BRJ [fre?c& nl & 1n [ftSrpipnp 1RrR{ |
ftStpyp WRyL Brpro1rl i rRA RUPRRA YN sBIPARI UwPo SR
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Inhr3 nrprereINg?2rrR Brproyvliz RrRslplz [f1s3cn 1nld
spns?trRrynf 21§11 BrésrRIRsuUup NIp 1¢ér 1T ES[IRLISNfUNS
1T ur rel 3r” 1 nl 1 ¢r Rslozr1ln RspS fNIIRIZT @ Ny i Ch
n{13 @uwrpl [RrRrrRelIZf1vp1n 4nl npfuverryipnl [y oér BSF
tvsl 1z @&AsR] rl1sz1®R 1RJ Br?N{NLRJ] 1RJI [RrY
tENNT AL &SRy &AsRJY[] [1srRNUIRJ[] BRI pnrpNresduyugagrRrynl
EJ N1 RrIr1L 300U0T [?1s8Ufr

213dEcs I Nsnl ¢ 1uvr [1or 31 0T nr vy«
tsdf I RERIGCIOOL T

tlp 1¢r BEs I NspnlC z2rur Lur ftoerzrur tsoflr
BEsI Nsnl 2] nsz 117 BSRNrnl easi1 vl «f EsENMNY v Ef { a
Mazarakis (2010)4 nlen1 erAe [ ~ B+ L7

2131 Rt S n *WilschA

fFR [JtSrp 1ur  WHKENA Frtgeh, 19B0EI9REA o f1 04 & [1 6r BNST
z11 6 1piprzsdtoéd rEynirRs3 nlplsceuv vor TLrdy ) g3
eV Nl RrRs3] " - s8" [1vortisEt B0 prpupsFlitsEf& prze
Chappell, 1980) sBEE)y ESNpfon ynl nNeEr1 vyl §Kain,RJOA[ t €l m1 mRAf ?
(BRs?f &l rp naeEr113fcel 1¢r Esverf ¢ VRLI [fTSUNLR]J
ftSep nivrz ¢ srRG (3onpf f1ér Nn3fd VRL r2IRL] L IR
s [&E1 2] BRIognNps R[fzNUv 1T 0vr gpnpinqgazsdfltovr L1l Cf Eur:
nBrS spsprE SRERLVOL O ) RISy IrrcE g fRIIL4rfEsUrin (4nn3irR
LNl oup pERLUE?2frnpin 1of El[t3s0f o) "~ UAgEAI Ay UA

el 3tff o] ~“OUGEAIMARYSPAGU R, 21 R[] [1R BESINI[[RT
tJi1srRY ST L CJ dypr 1R [ftSrn @&raEesNRBRIEUL NI ¢ SR
nez 1¢6¢r - s8° ¢ RBRUN J4nl nlnlseovynpl nBz 16r np

VRS JtCrpUR[ -20ehPAreErusthkz 1 o6r n3fé 1RL r21RJ]J
(?2fv 16 &3 velfof f1rrR ?2¥R[: sBULO] [ARrR [tCrn
&l ft3s¢fd prRrRIINISIIRA p?2spn [ RRAMERY R B E[3]
Itninlzs{ltce] 11rCf el sBEBESENRIIRNMINNIERIIT N &
1sl16GslRr [ 27 R 1 ¢r nrrel ¢ Jurof ¢ Er 2| ®@CEUVUN[ N R
f{rAhyruvf o) ~Z-Z° [1R GEGBUBEOR G &A1 Esd] npruovpaeE nl
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2132 Rt S n *Milérd Hanjic

fR [tCSrpnp 1ur +UGgFEVAAGIGIGNURIAY VIO AEARASIT R BsSRYB
[t1Stpn 1ur +U(gBeths, 1986;Betts & MillelU1086Y & [ drnpr1J4?2f] BsR[J1G)
INlrpr nez VRARAOSVRARIGBT "wHhl npsz 16r [(nprsrRitsarlpn a
[T R-8s [ & 'R npsliroédr 1z [ eYadis $ R FMesidgeretaly, 2016) ? 1 R 8 ¢
fFR nstligz [tStn 106 +UQggE _ _ T GOGUE npfuveel nl [
BR] [t ELULVoE nl [E€ 1¢6r BpsperRt ¢ 2z11 ¢ - s8 edérlr,
Ltrorpamnhlfsdmels tpyvprpr3rEernl pvz 11] ApiyprazsdtcEf
f1¢9r RBRUND NpfuveoEeypnpl R pstliz ftSrn curpl 2z
[E& 1srREI G BESsIRIC BRJ] GErlinprvecl Jpinr1zsf{loé npr3
slelz1 &sth \RIJR BSRIR[RIZElI 1 o¢r s4pnredAré 1¢6f [N
efro1 1 1) s aEsrRIssNU® pzirlfé IprskREHhiehpl RS,
Rir [t Crnp ﬁll% NIp 16r (Er?v¢e 1v6f n?slpf r3enf t
LIRS GEf [ RA CAEAGMIEAMY T ~ [y dr 12[¢ 1uvr (& pnror3r s
ftSrpv g dzwuwEsRyLspfuop ¢ prprRNUD [ UN[PUR[ 4Nl
ﬂllelﬂlﬁﬂfi‘ FR I¢AIOEUR_D<[12 RsveaEl nl [ 1R prfarA
[tStpnp 1ur +UgYAEAGT T U NE? 1@l 1 rRr [&E1 2 BRI [1 E UL
Ll Cfelf ypa3f o apl vl o 1v3fEl] 1] saEstrRispiun]
E{BES]I Pt &1 nl 1R r?21R]J “"1aChO WDAQUE”™ [1 R tusly:
(Baldwinetal.,,2002). f R BsR}IUr 1uUr J3JELuvr 1 JrCfceur 1 ni13f
EYns1RArIN) nez ln el nnrUemasi T8 RUATRIFIR (1 nadE1@vulr ndl
ey pnré1 ¢ BRJ tpsnildsvoaEl 1R cEUeWAAOGUEr AP p{z
tEernpnréo1 ¢ nlr1¢ E®yps131nd npez 16é6r [rELPNRI S 106
lEs(RyIsnfup 1Ry rRIRJ[: HY3IBRIE pEz 11] 1ErcEl{1n
nfirz @®vrpl RrRI &Cf]: €7 jsvfro1cE ?rpn cEr3tlfrrR 1n
r?1RfrCruv B)JRB2 1 R RBERULUR R nnitil?Jf Inin12z2sd? «f 11
nrpet1 of ¢ 1 rRyL JudrzyEesr{ [foéraxEvrRf 1R r?2IRIJ] 1R
[CE 1R BESINI3IrrRrRr: £t ¥R ?sNR 10¢6J 3ruvfé¢f] 1R nrfwu
{sEsnppreblPIc?rrR s &)Lz 4p13¥rd: ¥R LS nlrz
nsz nlf13 @«ovrnl 21 | ?1 el lelpuvy esn [ &ENZT O E[nl[
ELNNRI?f [(BRSELV rpn BPUYRSTM [oérpr1iliz szrrR f16¢r
1N sBrErNEP §RL E&vrpl pslE1 3 zvBUY] 1R 211 euvr @l n
Inl [BRIRNU®El] NSsSOCNRsn JInl &AyrRrpnp Jnl taE&lsveocE nl
fFR [1Srn npnfrz @uvrpnl lelpuvyEesp tsSflrr 1l tso
Br?NpmaenNpr Ay escEf 1uovr W tdrlrrp?21vsvr 1np13f [l
BsRIR[ROU[ O[] svLUfO] r12NU 1Rf{ 211 npfvoEeipnl [ & ;
& 1srBI |?] BEsIRL ?J BsR1TE&uUr e nl J[lsvu]f NIp tsCf
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2.1.3.3 Rt € Gmpll * Freitas

fr H 1 ¢ p Grell &Freitas ( G. A. Grell & Freitas, 2014 a; G. Grell & Freitas, 2014 b

Ltn13f 4nl RrRI VaErefipuvaE] neEr1l3f el AphesecnrIf [ [ 1EEr
firtpfr 116 BsrRI?PNNIS O BRI BpsrRI[IZC AGEIl&BEZ 1R
Dévényi, 2002)s R ] NBR1 Gr GV CGEBULSf ¢ ftStrpnp ~NIpnppdnrg 2z d pur e
11 rCf cusr 1 ni1 3 I1nl 1 ¢r [ 71 Ro RArakarwgdetab. [R@LeaN [ 1 3V ¢ rd | &
rrorpgep: RYR [ INLELsI(?rR 1S J&E& 1 30JE [?sR] 1R
Erzf] r?23RJ] NIp TR RBERUR ¢ &I[srREC npryrRrRIf¥INnlslyRr/
nsz 1¢r LRs{IC T RL: RLOr [168rElpPENp nEsSELVN N O KU
~ouue TCAIUT giCA” ?2fn [1¢r RBERUN [BRIRNU®E NI
Inl 3rref revpnror?f: ? &r &sNRBRUOG[ O 1 RL [T SN
TV I ?f vl ?f B3ru pz 1R BTN el Rl R fCum I ho g
1TuvnaEsRrRT [ (@@osel)pr 3rRNpD [ 1 O6r [ INL?r1suf ¢ BsCrur |
r?21 RrRJ[

2140Es I Nsnl ¢ 1uvr [Jtor3zruvr RSlIny
tsofJRBERIGCIOINT

~

2141 Rt S p * VanadéElanjic

fR [tSrp 1uvr  _UWGGCE ~ VARPADA ppl «aVAADITL I p e
BNSNU ELSRYORAR, grmlr 01112 rRslpiz f1s3cn prr3 4nl o
Inl nplfveEei nl [1 R BSRYBZStRr [t Srpn 1uvr _UGUCE |n
nrpraEe3s o4 E Ipl ner1l3zitd1 e pnsz 1 Rr VAASTT ~1 v 1
tnintzsddalaner 16 f1S1r¢ VRL prREINDISILIRA pn?sn
CEr ?sNEINp 1uUr Nrnpnlns3) &ur . fR [JtSrpn nplf12 BESINS:
el 3t dfo¢f 4na13f 4pnpl 1R JrevflrrR yvvr npfly3zr &1
tsoflrrerRIZr UG ndwfr \Evder ] L1rd1 14 ¢f] @Er?snNElnp
[Jr1Eeref1¢ BRJ] BsRJIABLE] nz nl16r NIp 1R Brnréj
nmirzfinplsn: ssuvf¢f] 1R [tCrpn ecr e?t &1 nl 1ér pni
tEev N1 A Ry BrprdVdIrRALVRISIpDpRAL O] & Eh1Esdf nprr
{v3zstel |nl rdNzirEes¢ nprzreElry o nl &L NY A 31T
E[{ BROUVORTI nJ 2111 NIl BNs3oecEl N[N 1 ¢r INspfun r
nmrzfinlspf 1npl rp *ENjronueEs NIt NIORH [E¥RLKRSI DY
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2.1.4.2 Rt € YgmseiUniversity

¥ R[ 1t € nr Jyonsei University (Hong et al.,, 2006) s R [N B R &Y rapt S n
Bnsnr &l sREREGMEOVAIRALRESI T MR/ TBREBE] LS BSRE?NNIL O
1dsnve3r CHRIrEEeEL [(dfpr pnpa PeREHLt ) MRFEPBL
(Hong & Pan, 1996 R [ @cwuvrpnl 2rn &[s?uvf] tso¢flJ[RERIRA[ E R [
RsInpyiRrRA [f1rs3rh1LR[ BsRIJPVRML N[ (enfraimment){ 1 2 3 Ef ¢
NUtRrRiIpnlIsl i rRA [UR[ [RNUJARA AfIRI3 ML R~ [ prn3rRrRr1N
131 ¢ nrP3grEhfptr3sof ¢ s @vsaEevipnl pr3rrRNG 1O SRG]
NIRRT RILIZrANn) v fLrsEeszfrnpinh &EsNpfl3(Nometah, [ Rr1 ?7
2003). ¥ R [ ?NJ 1R AdR][ 1 R J RslnlRrRA 1831 n1RJ RSU®
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Temperature at 2m (in Celsius)
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Temp(C), height(m) and Wind(m/s) (a)
at lev 850nPa at 00Z13FEB2021

Temp(C), height{m) and Wind(m/s) 3
at lev 850hPa at 12Z13FEB2021
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(a)

Temperature (C) and Height(m) at lev 500hPa at 00Z13FEB2021
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Temperature (C) and Height(m) at lev 500hPa at 12Z13FEB2021
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Wind(m/s)at lev 300hPa at 00Z13FEB2021 (a)
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Geopotential on PV=2PVU surface (o)
TR 1200 UTC
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Divergence and Wind (m/s)
at level 950 hPa Date: 12213FEBZOZ1
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Temperature at 2m (in Celsius)
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()
Temp(C), height{m) and Wind(m/s)
at lev 850hgo at ODZHFEBao{I

Temp(C), height{m) and Wind(m/s) (B)
at lev 850hPa at 12Z14FEB2021
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(a)

Temperature (C) and Height(m) at lev 500hPa at 00Z14FEB2021
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(a)
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(a) (B)

CrassSection at 38.9LAT for T and RH at 00Z14FEBZ021 CrossSection ot 38.9LAT for T and RH at 12Z14FEBZ2021
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Temperature at 2m (in Celsius)

15/02/2021 12:00 UTC
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Temp(C), height{m) and Wind(m/s) (a)
at lev 850hPa at 00Z15FEB2021
it =R

Temp(C), height(m) and Wind(m/s) (B)
at lev 850hPa at 12Z15FEB2021
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(at)

Temperature (C) and Height(m) at lev 500hPa at 00Z15FEB2021

(B)

Temperature (C) and Height(m) at lev 500hPa at 12Z15FEB2021
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GRS CUNES 2003-01-19-1%13

Wind(m/s)at lev 300hPa at 12Z15FEB2021
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(a)

Wind(m/s) at lev 850hPa_at 00Z1SFEB2021 Wind(m/s) at lev 850hPa at 12Z15FEB2021
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(v) (6)

Wind profile at 10m (m/s) at 00Z15FEB2021 Wind profile at 10m (m/s) at 12Z15FEB2021
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