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AAFdH 2o BAAF 99

- BEu o 9% 20N ~ N, FE 0 ~ 360°
Guk o 9E 20S ~ 90S, A= 0 ~ 360°

- A% 9= 20S ~ 20N, 4% 0 ~ 360°

A Feln mde] F58F 99

~ o}Ao} : 9| 25N ~ 65N, AE 60E ~ 145E

- A% 9E 20S ~ 2N, A% 0 ~ 360°

- 21 : 9% 25N ~ 60N, A= 50W ~ 145W

- §Y/2o1=Ed) Y% 25N ~ 70N, FE 10W ~ 28E
- 37/5Ad= : 9E 10S ~ 555, AE WE ~ 180E

AR TR 2l 35AF 0 2d oF ¥ FFFel tidtel 00, 12UTCst 7]
FAg Axde B@E 64 AW (Hg, B, FF, A, W, AF) o 7

et vl A

AN Hox 22 0km 4 2 F=4F 99




o A K

drds 2
2" B339 33 737 #E=x
D A7 A BZ A8 (ASOS) 414 + 7| AT

d 4=

v e

Hel

E R et B A

B34 AF7 RS

o digtd 00, 12UTCe 7| FA5 Al

A5
&Hl (-

ATZFA) 24

o AN THFdn 2 P2 AHEH FojSe ID W AR

Group Serial No. | Buoy ID A=, AE 3 A
s = 1 41001 72.6W 347N US East Coast
oA 2 41002 75.2W 323N US South-East Coast
3 42001 89.7W 259N Gulf of Mexico
4 46001 1482W 56.3N Gulf of Alaska
5 A 5 46003 . 155.9W 51.8N Aleutian Peninsula
6 46005 131.0W 46.1N US North-West Coast
g% 7 46036 133.9W 484N US North_West Coast
8 46059 130.0W 38.0N US West Coast
9 46184 138.9W 539N Canada West Coast
10 62029 124W 487N UK Celtic Sea shelf break
11 62081 13.3W 51.0N UK East Atlantic
5 A 12 62106 9.9W 58.0N UK North-East Atlantic
13 62108 195W 535N UK East Atlantic
IR 14 62163 85W 475N UK Celtic Sea shelf break
15 63111 15E 59.5N North Sea shelf break
16 64045 11.7W 59.2N UK North-East Atlantic

o AR TFen

2d HF Abed

Fol59 ID M3 94

F-olol& Fo] ID B 2 = A
Y3 = 22101 37.23N, 126.02E (43 %= A% 15km) 30m
A= 22102 34.80N, 125.77E (%]_‘%}E A 2km) 33m
AL 22103 34.00N, 12750E (A% = &% 14km) 80m
AAE 22104 34.77N, 12890E (AA %= &% 16km) 84m
s @ 22105 37.53N, 129.92E (F3iA &% 70km) 1,518m

o BFEde] JHHFT AHEEHE AR
- FAE 94 Topex/Poseidon(T/P) ¢4 #Z A5E AATFHZFELHR XA
dnpFrde] foui A5 o]&dr.

- Quikscat(Qscat) 914 #ZF Axe AA

Aol o84t
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o ZWHE Y (KFM) #AFl AH8d Ads 1 &8 417 A

0 AT 2dE o] &3 FAXAIZY (GDLM) AFol AHed AAF : 64 A

(Mg, 4, &%, 5, F4, AF)

o AAFHH =g
- 2002437 2003d Atolo] el wizst AUtk
- 2003d TLEHE FATFdBEAXE (T213L30)8 AF AdE 2002373 2
°]7} fith.
- 200249 119538 ARS AXFAEA2" (T106L21) E471HE WA (
2DOI -> 3DOI ) dtied, o|F Agde] disin F4d 2A4E B

o NYdy, 54 2d
- 20029 3 2003d Atold] =) wWsrt it
- 2002Q AFZd3e 2 Aol gith

o YFdn 2d
- 2003 9Y¥FE 12 HH3F 25 FafolA 24 WEk 25 FHRFZ WA
- 20023 AZAH9 2 Hol7} gl

o BIERY : 20039 1¥9%H ou@dd BFAF LH( 20N o, 140E A ZFo]
gl AXTF AH)S FL3A FEsAU

0 FEAHE 2
- 20039 114978 d”Es% (T106L21 -> TI106L30) ¥73 2 Z7I4E%F 7
A (Breeding Method®] F434A F7h<& At
- 20029 HFZAFHe 2 Aol7k gl

o AATFdE 2d (BZHF) ABFAA ohretdd AT Uk WA AHE
ANABAY ARt (e A9 HFAse FAAEG FHAE FE).
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9 F2 54

i

1. 2t =4

20039 FAJEFANA Y 29T RIS HAATF o HA| L= (Global Data
Assimilation and Prediction System, GDAPS) 2%, X9 o B A~ (Regional Data
Assimilation and Prediction System, RDAPS) 3%, ©®|¥ X 9 (Barotropic
Adaptive-grid Typhoon System, BATS), A &2, 33z Zd(WAve Model,
WAM), 44% oB A~ (Ensemble Prediction System, EPS)o|th. 57 22
KFM(Kalman Filter Method), GDLM(GDAPS Dynamic Linear Model),
RDLM(RDAPS Dynamic Linear Model), KF3H(KF 3 Hqurs), PPM(Perfect Prog
Method)o] ™, %% 2dL& A+ 33 2 d(Global Wave Model, GOWAM) 3 2] & 3}
% 2 d(Regional Wave Model, ReWAM)Z T4 5 o] gt}

E 1& AT AdEA2H, & 2& AY dEHALE, ¥ 35 #¥ 29, ¥ 4%
BE ZA(BATS), & 5 B4 24, & 65 448 2dd #dd F8 548 ¢
2fsl YEtd Aot

E 1 AATF dEALE 2GS EALHY 2l £

z2d I35 (T213L30) | A &35 (T106L21) Ensemble
R tolBE = FHEAE o] &3 AAILAA
FHY & T 55km 110km

49 Global
AAZF 303 (~ 10hPa) 21% (~10hPa)

A4 3+ F A WA
o B A 7H 3.5¢Y (ZQZ?—J_, 00, 12UTC) . 104

109 (13)/Y, 12UTC) (13)/¢, 12UTC)

A ZE A pl e R I P i
3 4t 22} 3 A
Fa4A Kuo ¥¢h, di = &4, AsfofFet

EA} Ao AL wi3AIz e AL, @ EARE w) 1A ke A4
YA k(3 > 100km), S3H(47 10km)
PBL #4 H) SR ek

2 FH Simple biosphere model
| 7 NOAA ¥ SST, E4E, 4%, NF2ExE 7|F3 A




T 2 AY dEAzdE 2 £4

AFged IR 24
o874 H] A G &7
23ll5 30km 10km 5km
AR NG 171 x 191 160 x 178 141 x 141
ANHEEA VRS 30x% 15&
AAFF 33%(X’¢ ~ 50hPa)
o B A ZH 2d
%z 7] 3 FDDA(124]7) 1-way Interaction
u) A &2 #43 =34 AR A(EFFY], 78, ¥, €5, ©)
LT3 Kain-Fritsch None
PBL H<t v =X PFAPAZFT
AGEE 5% E¥xd
EALAA TEE5AM}A
G| NOAA ¥4 SST
¥ 3 9% 2289 F2 EA
GoWAM ReWAM
=d 3A A Ed
2H9EY E3% 24 W& 25 FuF
AR A A THEANAY 9, D=
FH &35 1.25 x 1.25deg(288x113) 0.25 x 0.25deg(141x121)
zddq 70°S-70°N, 0°E-360°E 20°N-50°N, 115°E-150°E
22 A|7E 720 = 360 =
of| B A ZH 240 A)Zx(12UTC) 48 A)17+(00, 12UTC)
. A X—}%ollj 24Nt SBE | A FdelA] 1243 <lnd
2HEYH ~HEYZ
2l s 10m ¥H(GDAPS) 10m v (RDAPS)




E 4 9% 2de) 72 54

27 9@ AA AR AR B4 9 o 5%
T oW =% AR T BEAZ 850 ~ 200hPad) 9% HF 1EF o
22T R 2713 HEEAA R 2o TEUF Y
2] vl vk 2] ARl g B
FHES T A, AE  06°(HFFA 1 03°)
zdgd 60° x 60°(101 x 101)
¥ 5 54 rdEe9 F2 EA
A7 &
w2 o B9z}t dH QA mﬂji]ﬂ“ﬂ" o B4
RDAPS dH WFE o83} _, _ .
" Ha/AA | 0UTC :+1¢¥ -
AP d = A
PPM | PPM jx}zﬂ AEE 457 AR Je | 120TC ‘429 23 A4
KEM RDAPS Alzmt FHdt& 71| d3/3 A | 00UTC : +2¥
KEM o Bk 7] & 12UTC :+39Y |2ei A 4]
kp3y [RPAPS Aavt #3= 71L| 3A | 00UTC :+2¢ | ubA 2
of B.gk 774 7)€ | 12UTC : +2¢
GDAPS Hi/HA 7]|2dx| Hi/HA .
N N |12UTC 0% bygug 4
rpLM[RPAPS Alvt Hds 7)< 3A 7 | 00UTC :+2¢ |Z2gwrA 2
of B3k +A 7] | 12UTC :+2¥
E 6 G vde F2 54
2748 AA T 2495
rdgy A A (X4 ~ 10hPa)
FHEH 5 1.125° Gaussian grid
A FF 21 &=
Z RS Kuo Her
A EH Simple Biosphere Model
AsAdYY Breeding of Growing Modes(BGM) method
R R e AR T
Al ZHA & 10 94 (12UTC)
Ensemble 8] 17 7\




2. 20039 29 WA A F

020033 9¢ : w3 24 WH

- 12 W3 25 FaFoA 24 B 25 FHF2 WA
020039 11€ 1¥9 : ¢4E =29 W7

- T106L211 A T106L30L.2 WH

- 2714%% /WA (Breeding Method® F4d 34 F7}H)

0 20039 11€¥ 1¢ : 373t 7|54 29 ¥4 (KF3HYA RDLMoZ W7)

3. 4
3.1. a5 718

dBE "ol et dFolet & o, dE HFo|F 459 A& Hrtsy)
A3 sty Aotk getA A LA AZARE 7RI JEE H|W U
. AF S AFHA (dE B9, % AN T FHQA (vt AFEI?) A2
2 A3 F Yuh. F AL BEF B oxto] W FE ARE AT Fuh
dEE HAFsE J7MA FE olfE dre A& - duyt deiy FFgsie A
ol wet FAEE A - AL, dE A& FFATINI] HAste] Fle] REd
AJAE dopo] A, np oz N2 e JEAIXH B AE FF
o e & GHE st oW oi AAHE AMEE AJAE BUEHA
Zth thA] LI, AFS AR TAAA Z A2 FHI G dad
F e A% FuE ATH o £ duE FEAIV] A AMSr & F
25 BHENA AN Fr2 @k HFF H7F glo] TRE dBE dEHe F3
&S AYE TPH ez e Aot
g B Her} thkaty] el Z47] H&sh= U )
olgfe] B CHE FR3IE WA dE A dF HAFa it}

olN

uh)
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o
=
2
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of\
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X9 dEe ¥ 27

ol x e of

G o B (deterministic) AFH e du
3+& ¢ 3 (probabilistic) B g, FRE B
A # | B (qualitative, worded) 54 A%

NFT 99:

NAE (time series) AR 4 &
F7HE ¥ (spatial distribution) AYiE, FF XS
3% F3 A7+ (pooled space and time) LdFHT AATF o)7L
due EFA4:

) o ¥ (dichotomous, yes/no) A LA o F-
W3 (multi-category) %% AA (normal), & XAE
A4 (continuous) A7) &

AA & A A3 (object- or event-oriented) AHA 7St olF 2 A=

dxe Ae oy gy XA Fer wd ABH T FHFH J)Ed g

drg ol BZ ol ZMAYTHE due Hol Fohd Helth U drFZ A

Ae AEATE F o] RAEE ES FE FuAEY Bt dE £, AEHT

FHr Zdo] ERAPAN SHHQ H$o @dEE EIATy T o, H¢

AAE 2 AY (WL Ao AAZ BSHAAT 2o FHI
7

54 A3
ANE B2HA G F Atk oAF A%, hFEe) ¥ Al B2 dnt

ve Az grta Ao Au dide dFgAE e A e dude &
e Aolth & So] nEAY droAY ¥ HXE ZE AT T Sue A
27] Bt Abste} Abgtol A dmete g dud Aol

= ZAAE 927t Q7] wWREe AFE Fgrolal dFridlE oy Hel Utk
#Z= Ao A" F29 23 (random error)$t Al (bias error), T 2.2k}
WER A9 o3 28]y FEAAEE BAHY o T dn FRA ATV

Azs WHIT o TPE B 23 Fo] A (uncertainty)9] W<

o
2
rd
A



of Aot HF-E9 A %= + FA Ay Sl HAD AE FASA Ao
T, FE Sl gle 237 dBe] A" A4 ARG EH FHod HIT:EH
gzt gl Aot I8 F& FEEY 23 AFARIAGE WF-o o
g B HHE A3 HEE de oud dB A3yt 2 AE HFE VISR
A& F71%= 3
ASdde HASAEY ¢ 2ol & 9 AIdHez 5o ¢ Uy wd 1
A Z3od #5234 AA oE 2 dAE ¥
dr7E Zds] Hold AYAE ¢ He W FR3IT FF 230N AT
< FE 98 7HA By Ee] Ao
A g HF FAE 47 A5t B F dHe BF FEE] NI
of talA AYXA Aot FEo] BETE AFEHY NIAxE £EF ¥
U 2SS A ¥ W Aol & J2 A8 #ANA ¥ o
B2 A7t & dve Holgh tFu o|AL HFZAAE P duHd 2
€ 890, IdE #AFAY T Yo e E8)eE HI¥ANZ F U
E Aot F28& v 72 Aoz Wre AL (AREE, A9dEs, 45
Z%te ¥ E&e £ A=
BES EF3EF doptt @t

I

i

o

2
¥
rir
P}
2
oifi
Ku)
Jnt
_o_{u‘
2
(r

H>

& AZRHE ABH] AAAE FEE 3

3.2. 5F A% U9
1 eHlEl:m s "ol AZE Wy shurt oz AFY vad: Wy

o

(eyebalDolth; dlmst B3¢ sl Fu wwstel Age BEFos ou 0%
g e WHolth vo2 AW musts PEe due F7b g3, Nne B

fd

, AFAY] AF BAE 7IUEA e | ASEH.

e FOrECast
~— Obsened

Temperature {(}
o

a 2 4 B 8 10

forecast




qrel el we HE: wgel "2y dEd HUdAE FE 4R
(dichotomous), 9<% dHs} SEdxe 3 FF AZHAFA FF (score) o o
g 7+eFs] A9e 3

3.2.1. FE dn (/i )dl g B
ok (dichotomous) dlEE “Abde] dolgd AU s “d F& o’
was A B B TI A AsivE AurH FE AR oot o
A g dBEE A2 AGHE dust A ZZe] UF “o” g “ofjre
HE5E Hoj3E B8E (contingency table)E WA FAsof gttt 2¥EE =
A 2¥g 2% 50 dust B3 g@ “d"g ople” 2 FAWE 44 =
7

(hit); Aol BAT Hoz o AAZ B4
(miss); AFA o] WASA e Ao o= AAZ LA
o2 (false alarm); AFdo] LAY Aoz o= AAZ WANA] $&

A8 (correct negative); Abd o] LA3A] A& Ao oF HAAZ LA

o X e
S, o

lo

A 2

# 8 B ¥ (contingency table)

Forecast
yes _ no Total
yes | H (hits) M (misses) observed yes
Observed C ¥ 0
no F (false alarms) (correct negatives) ; servek no
Total forecast yes forecast no total

2EE oxe] BHI oJEA wEARE AE B F de M AHAJN %
Bojch, g oy AAE @A £ (hits, °l H)F F-o A3} (correct
negatives, ©]3} C)¥to] Z&A8t: ¥ (misses, °13F M) AA <d (false
alarms, ©|3F F)o] §l= A#S &3t} du 459 5 HHE 4357 A3l

BREel 9E 2458 A BgE P WFY BAS Aded w5y 5



(1) AEE (accuracy): 71749 dxel B=7re] FFAL 4% AEE Yehy
T A2 AE3 ug A diF WEE2 yehdh g HHE 094 109
gug rE 19 gg Zeth BAe P 43 ¥F, F A9 A &

A4l disl 2ASA Feohn G A 3 474 dFE TS F A
Aol

rr

i

H+ C
H+M+F+C

(2) A$A (bias score): HFZQ duel FFAQ #Z7e] 44X AEE

o2 AAZQA A$F(overall bias), AAZ A $3 (systematic bias),
€ Fx1% A4 (unconditional bias)22% LA Yot WFY olxel Hi
biastl AEE A AN F FE 37 A F F2 i Aol %o WA
0ol A F-3eiztAo]n 3 HE 19 #S Zerh 1 B & g2 dE A
2do] FirdE AFE, 1 Bop & Fedde dr &g A AE FFE Z
o 2@ A BV dety A #Fe] diSd= AS SASE A
olzt @A Hdi3 Nxg S48

__H+ F
Bias score= H+ M

accuracy =

L

"

3) A& YA AF (CSI, Critical Success Index): Treat Score 32 Gilbert
ScoreZ2 & EEH A3 Fe AW A F& dHOE BFold o A A
3 #AE FFE oo U Aotk &L 044 19 &S 7HAH, 12 49T 4
BE 9wty CSIE Aol 2AsHA ety dusigda dA 2AsA &2
73$9] F(correct negatives)oll 93 FTFS ©X FErh wka ALY RIESF
ozt F9¢5E Aol gk EI CSIE F450 dd A dSH#e 2y
A ¥7) WEe Z+dsrt A2 B¢ ACCE 9v|sA €. & % CSI} 0
A A FAFIE BU™ Aol 53], JFA4 AUt Bol Ao B 4
F7F A& AFel daiMe FRE FAAE FL 7HsAe] 2o G2 dEL
9] Qe FEY F flvhe Aot ofw A B3 A(hits) AATF F
718 &g AL F A7) Wil A 7] F3E DRI E] Tt ¥ 7
A3 gl

r°"

—|—‘

- S[= —H
TS=CSI= gru+F



2. 4% WSy drd g A5
Fe dust deh #Z02%9Y "oA gt AE 53

A 9% A% P SAE e 2 EE A42E Mm 49T $ vk

e @
B
e
oy
e
o
2
f
o

F 1L 9% 158 o5 o o o= AFY 4 Harj2oy.
Day 1|2 3|4 |56 |7 |8]9]10
Forecast, FAC) | 5 | 10| 9 |15 | %2 13|17 |17 | 19|23

Observation, 0/(C) | -1 | 8 |12 | 13| 18| 10|16 |19 ] 23 | 2

(1) 9% £+ PF e (BIAS or Mean Error): 233 #3539 Aol&
B golh &9 F3tdeA Fo FIUAXY @& JHAH FF At F
ol #EHHET ZA rI7t Hiu &S vErdnh 49 F¢= 09 #ge A
t} 2+9E A2 9xo AVE AR Fon orHe 93 Alold UAAHE
Qe gech

A

N
Mean Error = % Zl(F —0)

(2) Root Mean Square Error (RMSE): o|H. 23 #S53te] Aol A|lF3
o HFS FHF gtolth A FFUZA e JHAH SEE A= 09 @S 7t
2ttt RMSEE #3} (deviation)oll ™3k W3S X A|etA] et

RMSEz\[~L S (F.—0)?
N = i 2

A 1A 1 gole] e etk WL 1ot IAYE e FL BT
ol8 ojx 9 WA (bias)dll WA &t

SI(F— F)(0-"0)
\/Z(F—Tw 2\/2(0——7))2

(4) ol4 ¥ (AC, Anomaly Correlation): E¥ H g thilel 7|3
g, CE Abgatel dush B3 Aole) YA st AR Aolg

]



Adrrde] ARE HAFde ol AF A"k g2 1004 1 Aolol vy
lolth. AF AlF9 Zo] dH biasol]l @ WA XA HEEA F2 =19
3ol o,

S(F—-C)(0- 0

4T | = (F-01 2 0-0?

(5) S1 score: B F7F 71&7]9 A¥LE =HI} HELS 91
A7t ALert 0dA T S A g9 dEE Oolth X4
B 71EdA 21 GALE JHA R glew thd
71el F& 7otk T A H I EdTAE Fedrh

> |aF-2a0
S].= adjacent pairs XIOO
max(|AFl, |A0))

adjacentpairs

323. & drd g3 FAFEY
SEARAE om Ao AT FEL 07 1 Abolg F (F& 0014 100%)°
2 FojAt. dde] HEAN, p, & BE, F Ao LA (o,=1) F& LA

A %8 (0,=0)% o]&do HAFI} TL& FEAEHAALEL FH Jlx EAoR
Ueld & o
A E % (reliability): categorical biasX ¥ oy FEI HTF #AS €T Alo]g

o 2% (sharpness): =< dB3l:s A
F3%5 (resolution): E& AlHE EAF

oz BT F e Y.

o
fu
o
o
o
rﬂ‘.
bl
-
]
)
X
rir
e
e
ir)

(1) A8 = 29Y (Reliability diagram, also called "attributes diagram”):
di FEo diF] #F HNEFE AL Ao ou FEY ¥ K A9 Fe
2 ydg (d& &9, 0-5%, 5-15%, 5). FAe 25 H HA (deviation)”} &
A% HAL (conditional bias)E Al &3t}

_10_
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L

o

o
o
.

perfect reliability e kil

"’
-

o
a
\

\

na resaolution
£ (climatalagy)

o
o
4

\J

Observad Relative Frequency o,

o

D4 06 [<X:] 1

Forecast Probability p,
SEdue NAHE Frrste ASYHeE §F @A 1 A5 TFol 10me]
Ad A$)el U &g dugy HA 24 ¥lxe #AE YElHE Reliability
Diagram (Atger, 1999)°] lt}. o] Wl Al&EH &= e A3 wE Reliability
table Th&3 Zo] T 7kx W oz e F gtk AAe AR oW Y
o] Yetd A$E 08 stz Jehtx e A¢E NOF 3t 2 ARS 433
g FZ, 9438 3L wWE NFE EAE o, & 109 NAY F¥E HAHE
Tz Yo 1 HFFLY HNEHy BE Fv $8)E FATE wyelth

¥ 10. GAE #Hy N2 #7HE U579 9HE Reliability Table

F=N, F2N-1, | F2N-2, F>1, F=0,

NF=0 | NF<1 NF<2 | 7 NFSN-1| NF<N
(0] Hn Hn-1 Hyve | ... H: Ho
NO Fx Fn-1 Fno2 | . F1 Fo

< 100%°1A 0%7hA] 2

Be @ b4 wHe E 1AY | a9 oy 8
A%E ol 2 A7

¥ 11. 10% A9 &8 F7o = YFo THE Reliability Table
P=100% | P>90% | P>80% | ... P>10% | P2>0%
O Hioo Hy Heo | ... Hio Ho
NO Fio0 Foo Fseo | ... Fuo Fo
(2) Brier Score (BS): & °AE AH3de HHFd FAZ g7 2 37HA

_11_




& () AHE, @ B, Q) 2o ok g WlE 094 109 @
He i 09 g Zerh Audoz e A FaE WEe Wgs

||
2:
MN
s
=
=
a‘
0
T
[\
|
3
=
Q
[
|
9/
+
0
~~
o
|
S/

(3) Brier skill score (BSS): 71& <y 3 FEAqHS FF AEE &A3
£ 222 7% dEEE HE BT FL )% BEE A48T R wE §
o BRU2RY 140l 0 /1% dnel ve skil o] e FUP ouE 1
o zte et ¥R LA NEFE THIT 239 AR 44T e B
HHH A o] HE4E o Be WE S8 a2 W

BS— BS BS '
— reference __ 1 _ ___DO
BSS 0— BS reference 1 BS reference -

(4) Relative Operating Characteristic (ROC): <& <R E 3}7] 8 44
9] ¥ & U4 (threshold) #ES (& 9, 005 015, 025 5) A3t Hit
Rate o} false alarm rate® 7]9J¥ Zelth. 549 A93 ZAE FE37] A3
dre THE FAAYL 094 1 Aol & 7FAH 05€ skill o] §l&e 12 &
g o) Agxd g e olFAE TY F gl

0(

Hit Rate

False Alarm Rate

Relative Operating Characteristics(©]3}, ROC) ¥4& o|H @S FEH
A depb 2 AR £ JEAE BdEE= “signal detection theor
i YtHSwets, 1973). ] ROC FA L FAE FEH H5& HI/3E HHL

(< -
ey
N
P
fu
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Z ECMWFE ¥ %3t u= 7143 (INCEP)T & 714F(MA)ANAE 2|83t
AHg3ka dTh

ROC F4& HAFES Hd3d+ Hit Rate(HR)S ¥ FFEE YElU = False
Alarm Rate(FAR) Ale]le] £XEE 7 & 7FHEE 734 & gz JFHe
2 Yl Aot HFEHR HFHFE AMS F 12025H thg go] FaFh

¥ 12. A% @& o H £33 HF(Contingency Table)

A3
Yes No
Yes - Hit(H) False(F)
A No Missing(M) correct
Rejection(R)

o 2 %§& = Hit Rate (HR) = H / (H+M)
o H|A =& = False Alarm Rate (FAR) = F / (F+R)

223 ROC FA4dA HR=1°0]3 FAR=0Y w7} ¢8ld ornojnz AZ4d
2 Jlrte] ZFE FEHY A ATl Holutdi & & vk dutFHezE 4
HA|Zbo] AoAFE A2 Do2 XA AFES BT
714 y=x9 AAL " HR = FAR " o|B& o] tjzZtA dtto g FXo] &A%
AL dro X7 9&g ou ). oo wat 23] F9 U= ROC FA
y=x¢] tZtAde] o]FE ROC HBAH(ROC Area)e T34 dE7|&9 HAE=2 AL
3 9tk B gAsthE ROC ®A =10]3, ROC B3 =05¢ 9 o5e 7%
A tHno-skil)3 B&atA At

(5) Economic Value : A2} SHo|A 9] H7} Wy

oyl HA 7pA o] gt Mg =9= “Economic Value of Weather and
Climate Forecasts” (Kats & Murphy, 1997)& #33d @, o7|A Agstes 7
A AAEV)E 19983 o] FHE FAE due FT FUt 7|ELE AMEHI U
(Richardson 2000, Zhu et al. 2001).

AHO AA 7 e due HFmoE EFA|T ofw VA o] NS
A AL A% d B2 v &(cost)F o] NS oW 7= EAH(oss)dl
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E #A ded o] REL AHEA w747 2o
¥ 13 A% 2 duo E¥ES W& WEHS

Az
Yes No
v Hit(H) False(F)
o] 1.9} ©s Cost(C) Cost(C)
o = N Missing(M) Rejection(R)
° Loss(L) No cost(=0)

919] ¥ 135 Ao wE oro BaFEe v L (O)F £4D)Y H & EHS
(Expense matrix)& @7 Ueld Zolth ol #AZTH Y dRE &S
go] & Hgo] ZV|ZARE o] &S wol wa HRHE AAAA v &l
ZeZ EVE Aosd v 2ol 73 & AUt

WA HF dEE Y o)fdd IS HAE 99 NF HL(EpS F 1394
dojA e BE AL g AZug FAZ 7 F Atk 9714 AZFo] LA
ALEe 5% A ASolr) A, AAZ 2 Aol FAIPE o AEIt olE
=3 AL ARenz o] f AEFL ¢ ou NEM)xHHH Ol &
;@] dAgEd GxsF AUt A dPE AR Fgenz o | X
23 R EMxE&AuEL)e] Dok AA, AAZ oW FYo] LA
Ak it ED AL A Aol EE AFL EY du HE E)xH
Yu)£(C)7t Aok £, FAdo] TR FUI JHI}t o]E HFAE W HE
2 Rolgtx & A$ A H|foly £4 ngo] gloenz oot WA Ere Al
Ao HAsE AEe Fo| HER ot} Zo] yrd F Ut

Ep=HC+ FC+ ML (4.1)

Geoz dust @Hsl 43T 4 AZUEENS FHA Feust 0

2 AN} M@EAS 32 390l gomz 9 A (@1elA FC=0, ML=0°]th,

T 1= A 1)
4o

e
flo

Yug X% H|4 E=HCH, drst #35d wxr 2 d4e] dojd ¥%(o)st
Zonz ofgfe} 2 H|go] A=dH.
Ep=0oC (4.2)
T3 7% ARE o] & W AF U L(E)S AL vtEE W =& v]&(0)

o AP E EdA(oLuY A& W HIE T AomE ojg Be Aoz
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e $ gith
Ec= Min(C, oL) (4.3)
AA FFHNEV)E EF EE o] &S W AAZ uE Pz HoHH
A dhHez 7 F ok

EV = Ec — Ep _ _saving from using forecast
E.—- Ep saving from perfect forecast

2 (449 2 D), A (42), 4 4.3)% dYsd 2 45)0] .

gy~ minloL,Cl—(H+ F)C=ML
min[ oL, C]— oC

o7]4 RE &g L Yz v g/E49 HE C/L=r2 F3a 4 46)°]

=%}

min[ 0, ¥l —(H+ F)r—M
min[ o, 7] — or

EV=
o] AL u g/ 7t @Y LA NE(o)HT F W HE W2 ol
Falof HEZ 4 (47)0] HFHOZ EVitel Atk

Ev=(1- FAR) —(LZHE I 1E—O)(l—HR) if C/L<o

EV=HR—| l—C/CI7L )( IEZ)FAR if CIL>o

4. 1. AA TR 24

4.1.1 A W3 F4
7}. 500 hPa =79 RMSE (49 @ m)
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(2) 5x
D AEHS(TI06L2D), ¥9 ' m
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(3) &
D AE35(T106L21), @9 : m
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(4) FHk7
@ AE3S(TI06L2]), @9 ' m

RMSE
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1}, 850 hPa 712¢ RMSE (&#9] : C)
1) AR
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2) Bty
D A&28%(T106L21), &Y : C

RMSE
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(3) |
@ AE35(T106L21), &9 : C

850hPa YCH(GDAPS) Temp. RMSE (T106L21)
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D AEHS(T106L21), &9 : C
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t}. 250 hPa v}&¢ RMSEv (&9 : m/s)
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4.12. B4

o
ol
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ofN ol

=~
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e}

2
T
a
[ez]
=
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(e}
of\
off

7w

7}) MSLP

As

. MSLP, 1%, 7] 2, ua
: P37 22}, RMSE, AC, Skill Score

D EEHE (20N-90N), € (20S-20N), EukT (90S-20S)

1) Mean Error (&%) : hPa)

FCST

Jan.

Feb.

~Mar.

Apr.

Méy

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.07

-0.04

0.02

0.1

-0.01

-0.14

-0.22

-0.20

-0.11

-0.05

0.00

-0.02

-0.06

48H

0.12

0.07

0.13

0.21

-0.01

-0.22

-0.33

-0.31

-0.11

0.05

0.14

0.16

-0.01

72H

0.25

0.18

0.26

0.28

0.02

-0.28

-0.43

-0.42

-0.10

0.13

0.27

0.32

0.04

96H

0.37

0.38

0.46

0.37

0.16

-0.28

-0.50

-0.49

-0.07

0.21

0.37

0.51

0.12

120H

0.48

0.62

0.70

0.51

0.30

-0.27

-0.59

-0.54

-0.12

0.26

0.45

0.77

0.21

144H

0.54

0.86

0.92

0.62

0.34

-0.36

-0.73

-0.63

-0.21

0.30

0.47

0.91

0.25

168H

0.52

1.00

1.12

0.65

0.36

-0.35

-0.83

-0.68

-0.21

0.37

0.56

1.13

0.30

192H

0.59

1.19

1.34

0.65

0.45

-0.30

-0.88

-0.66

-0.20

0.40

0.63

1.48

0.39

216H

0.7

1.37

1.51

0.67

0.52

-0.28

-0.92

-0.67

-0.14

0.44

0.69

1.79

0.47

240H

0.75

1.49

1.56

0.68

0.60

-0.25

-1.01

-0.70

-0.16

0.52

0.73

2.1

0.53

2) RMSE (&9 : hPa)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

2.39

2.42

2.39

2.1

1.85

1.83

1.96

1.76

1.78

1.91

2.07

2.24

2.06

48H

3.7

3.84

3.76

3.33

2.82

2.75

2.96

2.61

2.82

3.14

3.38

3.55

3.22

72H

5.07

5.27

5.20

4.49

3.86

3.56

3.78

3.41

3.89

4.37

4.81

4.96

4.39

96H

6.42

6.89

6.83

5.77

5.09

4.48

4.60

4.31

4.96

5.51

6.34

6.63

5.65

120H

7.86

8.34

8.37

6.98

6.32

5.35

5.20

5.24

5.98

6.60

7.76

8.15

6.85

144H

9.17

9.50

9.66

8.26

7.41

6.05

5.79

6.07

6.97

7.73

8.86

9.58

7.92

168H

10.24

10.42

10.51

9.31

8.28

6.58

6.18

6.65

7.49

8.67

9.89

10.73

8.75

192H

11.06

11.08

11.29

10.24

8.89

7.05

6.61

6.98

7.85

9.42

10.93

11.61

9.42

216H

11.69

11.71

11.88

10.89

9.36

7.40

7.00

7.30

8.22

10.01

11.44

12.22

9.93

240H

12.02

12.24

12.51

11.51

9.55

7.85

7.25

7.58

8.563

10.50

11.78

12.72

10.34
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3) S1 score (&9 :

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave

24H

38.66

38.22

39.36

38.31

39.70

41.66

43.44

41.86

40.36

39.43

38.44

36.98

39.70

48H

49.15

48.65

49.98

48.83

49.81

52.23

54.15

52.18

51.29

50.64

49.24

46.98

50.26

72H

57.28

57.34

58.59

57.15

57.74

59.77

61.40

59.38

59.563

58.99

57.89

565.10

58.35

96H

64.05

65.62

66.81

64.48

64.96

66.49

66.96

65.75

66.68

65.87

65.27

62.97

65.49

120H

69.90

72.17

73.73

71.03

71.94

72.30

71.26

71.04

72.69

71.52

70.94

69.61

71.51

144H

74.93

76.59

78.87

76.41

77.03

76.64

74.47

75.49

77.60

77.22

75.45

75.40

76.34

168H

78.55

80.26

81.87

80.56

81.17

79.79

76.56

78.79

80.35

81.35

78.90

79.50

79.80

192H

80.70

82.18

84.33

83.72

83.73

81.88

78.87

81.37

82.44

84.49

81.90

82.32

82.33

216H

82.15

84.27

86.48

85.80

86.20

83.37

80.50

82.87

84.30

86.05

84.43

84.45

84.24

240H

82.51

85.75

88.24

87.67

87.59

84.91

80.67

83.52

85.65

87.18

85.49

86.03

85.43

) 850 hPa
1) 1%

@ Mean Error (&% : m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

2.20

2.05

2.15

1.96

0.83

-0.13

-0.59

-0.58

-0.28

-0.07

1.51

2.038

0.92

48H

4.37

3.61

3.75

3.27

1.34

-0.20

-0.82

-1.00

0.03

0.91

3.26

4.10

1.89

72H

5.80

4.88

5.22

4.19

1.95

-0.15

-1.08

-1.46

0.38

1.70

4.72

5.73

2.66

96H

6.99

6.67

6.93

5.03

3.37

0.35

-1.06

-1.74

0.81

2.27

5.88

7.49

3.58

120H

7.90

8.56

8.69

6.23

4.67

0.75

-1.16

-1.91

0.72

2.72

6.86

9.66

4.47

144H

8.33

10.42

10.22

7.12

5.20

0.31

-2.01

—2.47

0.17

3.16

7.31

11.05

4.90

168H

8.23

11.32

11.58

7.56

5.53

0.72

-2.42

-2.71

0.31

3.81

8.47

12.87

5.44

192H

8.74

12.70

13.12

7.73

6.44

1.48

-2.55

-2.46

0.61

4.13

9.33

15.30

6.21

216H

9.47

13.98

14.26

8.22

7.26

1.82

-2.58

-2.46

1.21

4.58

9.98

17.35

6.92

240H

9.54

14.93

14.46

8.49

8.18

2.33

-3.12

-2.67

1.03

5.39

10.56

19.54

7.39

@ RMSE (¢+9] : m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

17.27

17.65

17.35

15.46

13.89

13.61

14.75

13.41

13.72

14.43

15.44

16.43

15.26

48H

27.12

28.14

27.17

24.19

20.73

20.38

22.54

19.73

21.64

23.38

25.09

25.85

23.83

72H

37.14

38.68

37.95

32.61

28.83

26.85

29.51

26.10

30.22

32.45

35.83

36.20

32.70

96H

47.10

50.71

50.40

42.09

38.82

34.48

36.74

33.69

38.64

41.14

47.61

48.51

42.49

120H

57.87

61.72

62.48

50.90

48.97

41.93

41.55

41.53

46.83

49.63

58.29

60.23

51.83

144H

67.97

70.32

72.41

60.80

57.93

47.95

46.48

48.16

54.44

58.76

66.79

71.60

60.30

168H

76.68

77.43

79.22

69.14

65.41

52.58

50.25

53.00

58.97

66.47

74.41

80.72

67.02

192H

83.24

82.73

85.61

77.27

71.22

57.11

54.07

56.19

62.23

72.80

81.96

87.58

72.67

216H

88.62

87.83

90.50

83.43

75.59

60.51

57.71

59.36

65.12

78.05

85.82

92.16

77.05

240H

91.51

92.04

96.03

88.61

77.06

64.33

59.75

62.25

67.91

81.98

88.75

96.09

80.53
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® S1 score (&9 :

2244)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

35.44

35.62

36.73

36.35

38.61

40.06

41.75

40.65

38.85

38.08

36.76

35.08

37.83

48H

44.76

45.06

46.07

45.68

47.97

49.65

51.93

49.95

48.71

48.07

46.46

44.00

47.36

72H

52.10

53.13

54.25

53.74

55.93

57.39

59.48

57.17

56.96

56.02

54.92

51.80

55.24

96H

58.60

61.11

62.34

61.10

63.55

64.52

65.72

63.92

64.08

62.52

62.41

59.37

62.44

120H

64.49

67.45

69.46

67.59

71.19

70.66

70.26

69.61

70.36

68.21

68.43

66.09

68.65

144H

69.69

71.77

74.77

73.44

76.63

75.13

74.18

74.41

75.37

74.02

73.21

72.22

73.74

168H

73.44

75.60

78.12

78.14

81.30

78.63

77.04

78.34

78.50

78.78

76.83

76.65

77.61

192H

76.07

77.69

80.91

81.84

84.46

81.49

79.76

81.43

81.11

82.11

79.88

79.56

80.53

216H

77.47

80.07

83.44

84.59

86.93

83.44

81.47

83.19

83.37

84.09

82.37

81.60

82.67

240H

78.28

81.70

85.47

87.06

88.21

85.54

81.75

84.06

84.95

85.22

83.53

83.43

84.10

@ AC (¢4

: 324

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.97

0.97

0.97

0.97

0.97

0.96

0.95

0.96

0.96

0.97

0.97

0.97

0.97

48H

0.93

0.92

0.93

0.93

0.94

0.91

0.88

0.91

0.90

0.93

0.94

0.93

0.92

72H

0.88

0.84

0.86

0.88

0.88

0.84

0.79

0.84

0.82

0.87

0.87

0.87

0.85

96H

0.80

0.73

0.75

0.80

0.78

0.74

0.68

0.74

0.72

0.79

0.78

0.78

0.76

120H

0.70

0.62

0.63

0.72

0.65

0.62

0.59

0.60

0.59

0.70

0.68

0.66

0.65

144H

0.57

0.52

0.51

0.60

0.51

0.52

0.49

0.48

0.46

0.60

0.59

0.53

0.53

168H

0.46

0.42

0.43

0.48

0.37

0.43

0.42

0.38

0.37

0.50

0.49

0.42

0.43

192H

0.37

0.35

0.34

0.36

0.25

0.34

0.34

0.31

0.30

0.41

0.38

0.34

0.34

216H

0.29

0.28

0.27

0.25

0.15

0.26

0.28

0.26

0.24

0.33

0.32

0.28

0.27

240H

0.26

0.23

0.19

0.16

0.12

0.19

0.24

0.20

0.20

0.27

0.28

0.22

0.21

2)

@ Mean

<5

Error (&4 : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.’

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.04

-0.08

-0.13

-0.20

-0.14

-0.07

0.00

-0.06

-0.09

-0.14

0.00

-0.02

-0.08

48H

0.02

-0.02

-0.07

-0.14

-0.05

0.07

0.19

0.06

-0.01

-0.09

0.09

0.07

0.01

72H

0.08

0.03

-0.02

-0.10

0.02

0.19

0.34

0.18

0.06

-0.05

0.17

0.13

0.09

96H

0.09

0.08

0.02

-0.08

0.09

0.32

0.49

0.28

- 0.13

-0.02

0.23

0.16

0.15

120H

0.1

0.09

0.05

-0.08

0.14

0.43

0.61

0.36

0.22

0.01

0.28

0.19

0.20

144H

0.10

0.12

0.04

-0.05

0.19

0.50

0.70

0.44

0.27

0.07

0.34

0.23

0.25

168H

0.11

0.09

0.03

-0.02

0.26

0.57

0.77

0.49

0.32

0.09

0.40

0.256

0.28

192H

0.10

0.09

0.03

0.08

0.30

0.63

0.84

0.52

0.36

0.1

0.46

0.22

0.31

216H

0.08

©0.05

0.02

0.08

0.37

0.67

0.90

0.55

0.39

0.14

0.51

0.17

0.33

240H

0.05

0.05

0.00

0.10

0.43

0.73

0.96

0.58

0.42

0.16

0.56

0.17

0.35
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@ RMSE (&9 : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

1.41

1.33

1.39

1.33

1.27

1.31

1.34

1.27

1.17

1.19

1.26

1.33

1.30

48H

2.13

2.01

2.1

1.92

1.77

1.87

1.96

1.81

1.66

1.76

1.88

1.99

1.91

72H

2.85

2.70

2.83

2.50

2.24

2.38

2.47

2.27

2.11

2.28

2.49

2.62

2.48

96H

3.563

3.35

3.61

3.13

2.73

2.86

2.93

2.70

2.58

2.79

3.07

3.26

3.05

120H

414

4.00

4.30

3.76

3.26

3.28

3.34

3.05

3.00

3.25

3.63

3.84

3.57

144H

4.66

4.57

4.96

4.37

3.75

3.65

3.65

3.42

3.42

3.69

412

4.34

4.05

168H

5.08

5.07

5.43

4.91

4.19

3.96

3.94

3.76

3.77

412

4.55

4.85

4.47

192H

5.45

5.48

5.76

5.22

4.53

4.25

419

3.99

4.04

4.48

4.89

5.17

4.79

216H

5.68

5.83

6.03

5.47

4.75

4.44

4.37

4.16

4.25

4.83

5.13

5.43

5.03

240H

5.86

6.11

6.24

5.70

4.92

4.57

4.52

4.28

4.41

5.07

5.33

5.68

5.22

® SI1 score (&9 :

g

h=4

F24)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

44.05

43.02

42.67

43.36

44.56

46.74

48.61

48.34f

47.09

45.51

44.40

44.48

1.28

48H

55.76

54.67

54.52

55.05

56.38

58.89

61.02

60.64

59.13

57.74

56.31

56.01

1.90

72H

62.73

61.23

61.40

61.69

62.68

65.32

67.34|

66.91

65.45

63.85

63.11

62.58

2.48

96H

67.76

66.02

66.98

66.77

67.78

70.36

71.45

71.31

70.26

68.44

67.82

67.41

3.056

120H

71.50

69.56

71.34

70.92

71.85

74.03

74.79

74.36

73.88

71.79

71.45

71.08

3.58

144H

74.50

72.80

74.74

74.15

74.76

77.07

77.13

77.21

76.55

74.73

74.46

74.23

4.06

168H

76.66

74.86

76.89

76.81

77.66

79.10

79.05

79.56

78.46

77.14

76.62

76.92

4.47

192H

78.20

76.48

78.40

78.81

79.49

80.70

80.89

81.09

79.90

78.98

78.17

78.62

4.80

216H

78.86

77.81

79.64

79.94

80.83

81.87

81.93

82.15

81.14

80.48

79.57

80.22

5.07

240H

79.45

78.86

80.68

80.82

81.74

82.74

82.60

82.89

82.22

81.30

80.75

81.18

5.24

@ AC (24

- XX
LT

+)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.96

0.96

0.96

0.96

0.95

0.94

0.92

0.93

0.95

0.96

0.96

0.96

0.95

48H

0.91

0.91

0.91

0.91

0.90

0.87

0.83

0.85

0.89

0.90

0.91

0.90

0.89

72H

0.84

0.83

0.84

0.85

0.85

0.79

0.74

0.77

0.83

0.84

0.85

0.83

0.82

96H

0.75

0.73

0.74

0.76

0.77

0.71

0.65

0.68

0.74

0.76

0.77

0.73

0.73

120H

0.66

0.62

0.64

0.66

0.67

0.63

0.56

0.60

0.66

0.68

0.68

0.64

0.64

144H

0.56

0.51

0.52

0.56

0.56

0.54

0.50

0.50

0.56

0.60

0.58

0.54

0.54

168H

0.47

0.42

0.42

0.44

0.45

0.46

0.43

0.41

0.46

0.51

0.49

0.43

0.45

192H

0.38

0.34

0.35

0.36

0.36

0.39

0.36

0.34

0.39

0.43

0.41

0.35

0.37

216H

0.33

0.27

0.28

0.29

0.29

0.34

0.31

0.28

0.33

0.35

0.34

0.28

0.31

240H

0.29

0.20

0.22

0.22

0.28

0.30

0.26

0.24

0.29

0.28

0.28

0.22

0.25
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3) v-g
@D Mean Error (&$] : m/s)

FCST| Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. Nov. Ave.
24H| -0.25| —0.21| -0.13| -0.14| -0.12| —0.08| —0.06| -0.09 -0.18 -0.15
48H| -0.30| -0.25| -0.14| —0.14| -0.08| -0.10| -0.07| -0.16 -0.15 -0.18
72H| -0.32| -0.28| -0.12| -0.14| —0.02| —=0.10| —0.08| —0.20 -0.11 -0.18
96H| -0.34| -0.28| -0.03| -0.12| 0.06|-0.01| -0.09| -0.17 -0.05 -0.14

120H| -0.32| -0.28| 0.07|-0.04| 0.13| 0.05|-0.03|-0.12 -0.04 -0.10

144H| -0.30|-0.23| 0.19| 0.04| 0.17| 0.13] 0.07|-0.05 0.02 -0.05

168H| -0.28| -0.15| 0.29| 0.15] 0.22| 0.19| 0.14| 0.02 0.1 0.01

192H| -0.27| -0.06| 0.28| 0.19| 0.26| 0.26/ 0.16| 0.10 0.16 0.04

216H| -0.25| 0.11] 0.25| 0.16| 0.28/ 0.32| 0.18| 0.18 0.20 0.08

240H|-0.19| 0.16| 0.26| 0.14| 0.30| 0.34] 0.20| 0.22 0.15 0.09
@ RMSEv (&4 : m/s)

FCST| Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. Nov. Ave.
24H| 4.54| 4.29| 4.29| 4.04| 3.80| 3.82| 3.79| 3.61 4.16 4.03
48H| 6.28| 5.91| 5.85| 5.49| 5.15| 5.15 5.11| 4.81 5.76 5.80
72H| 7.68| 7.35 7.34| 6.77| 6.35| 6.22| 6.13| 5.76 7.22 6.76
o6H| 8.94| 8.80| 8.74| 8.00| 7.59| 7.21| 6.98| 6.68 8.52 7.95

120H| 10.08| 9.98/10.00| 9.14| 8.81| 8.14| 7.64| 7.44 9.52 9.00

144H| 11.07/10.76| 11.14/10.17| 9.59| 8.81| 8.22| 8.09 10.39 9.87

168H| 11.84| 11.41|11.74/11.05{ 10.29| 9.30| 8.62| 8.66 11.08 10.52
192H| 12.28| 11.80| 12.15| 11.65|10.75| 9.72| 8.99| 9.12 11.69 10.98

216H| 12.57| 12.38] 12.49| 12.04| 11.15/ 10.02] 9.30| 9.44 12.20 11.36

240H| 12.74| 12.74| 12.86| 12.25| 11.30| 10.25| 9.36] 9.60 12.39 11.59

t}) 500 hPa
1) 1=
D Mean Error (&% : m)

FCST| Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. Nov. Ave.
24H| 2.668| 2.23| 2.24| 1.76| 1.74] 1.90] 2.72| 2.29 2.60 2.27
48H| 3.93| 2.92| 2.99| 2.21| 2.13| 2.08] 3.53] 2.39 4.29 3.07
72H| 4.86| 3.49| 3.88| 2.34| 2.97| 2.75| 4.38| 2.54 5.86 3.88
96H| 5.51| 4.73| 5.43| 2.94| 4.79| 4.25 5.56| 2.89 7.26 5.02
120H| 6.00| 5.92| 7.23| 4.04| 6.45| 5.69| 6.79| 3.39 8.55| 9.75| 6.22
144H| 6.16| 7.04| 8.67| 5.17| 7.33| 6.28| 7.33] 3.60 9.35 7.02
168H| 5.70| 7.28| 9.99| 5.88| 8.19| 7.66| 8.00| 4.30 10.91| 12.18| 7.86
192H| 5.65| 8.16/11.38| 6.51| 9.52| 9.68| 8.91| 5.42 12.50| 14.16| 9.00

216H| 5.82| 9.01|12.43| 7.48/11.08|11.25| 9.84| 6.22 13.75 10.08

240H| 5.60| 9.84|12.59| 7.82|12.75/12.93|10.16| 6.85 14.59 10.87
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@ RMSE (949 : m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

19.90

20.17

19.46

17.34

15.34

15.08

15.58

14.40

14.74

16.73

17.77

18.76

17.02

48H

34.65

36.00

35.12

29.63

25.43

24.81

26.02

23.38

25.03

27.92

31.66

32.61

29.36

72H

50.66

52.25

53.18

43.13

37.53

36.19

37.63

33.69

37.56

41.04

47.43

48.12

43.20

96H

66.28

69.15

72.54

57.70

52.04

47.60

48.76

44.90

49.97

54.14

64.45

64.82

57.70

120H

81.18

85.84

90.80

72.04

67.36

58.86

56.94

55.69

62.16

67.33

80.49

81.93

71.72

144H

96.26

99.90

105.36

86.67

81.10

68.48

64.27

64.88

72.63

81.40

94.81

98.51

84.52

168H

110.55

111.18

116.55

100.19

92.95

76.06

70.88

72.88

81.33

94.00

106.03

111.75

95.28

192H

121.07

119.13

124.94

112.69

103.08

83.27

76.52

79.08

88.62

104.85

1156.20

121.08

104.13

216H

128.73

127.11

131.92

123.18

110.54

89.28

81.51

84.53

92.01

113.80

122.12

128.77

111.20

240H

133.04

133.24

139.64

130.79

113.08

94.29

84.93

89.02

97.44

119.48

128.15

135.17

116.52

® S1 score (&9 :

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

22.90

22.98

23.13

23.62

25.63

27.31

29.85

29.51

27.36

25.56

23.88

23.36

25.42

48H

33.42

33.46

33.72

33.86

36.04

38.59

41.85

40.66

38.23

36.54

34.68

33.68

36.23

72H

42.05

42.16

42.98

42.45

44.97

48.16

51.36

49.67

47.59

45.32

43.79

42.29

45.23

96H

49.08

49.46

51.14

50.12

53.59

56.22

59.06

57.53

55.43

52.52

51.58

49.73

52.96

120H

54.69

556.17

57.94

56.69

61.23

63.14

65.12

63.66

62.01

58.29

58.16

56.27

59.36

144H

59.46

59.81

63.26

62.35

67.47

68.65

69.77

68.85

66.98

63.72

63.96

62.04

64.69

168H

63.59

63.28

66.78

67.30

72.53

72.70

73.88

73.42

70.60

68.28

67.60

66.50

68.87

192H

66.60

65.57

69.61

71.62

76.66

76.22

77.11

76.92

73.79

71.93

69.92

69.16

72.09

216H

68.22

67.80

71.58

74.64

79.42

79.21

79.24

79.33

76.19

74.56

72.24

71.56

74.50

240H

68.74

69.53

73.51

76.83

80.56

81.40

79.94

80.69

78.23

76.28

74.20

73.54

76.12

@ AC (291 :

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.99

0.98

0.99

0.98

0.99

0.98

0.97

0.98

0.98

0.99

0.99

0.98

0.98

48H

0.96

0.94

0.95

0.95

0.96

0.94

0.92

0.94

0.94

0.96

0.96

0.95

0.95

72H

0.90

0.87

0.88

0.90

0.91

0.88

0.83

0.88

0.87

0.91

0.90

0.90

0.89

96H

0.83

0.77

0.78

0.83

0.83

0.79

0.71

0.78

0.77

0.84

0.82

0.81

0.80

120H

0.74

0.66

0.66

0.74

0.71

0.68

0.61

0.66

0.66

0.76

0.73

0.71

0.69

144H

0.64

0.55

0.54

0.63

0.58

0.57

0.50

0.54

0.53

0.66

0.63

0.58

0.58

168H

0.52

0.45

0.46

0.562

0.44

0.48

0.40

0.43

0.42

0.55

0.53

0.47

0.47

192H

0.41

0.38

0.37

0.40

0.31

0.37

0.32

0.35

0.32

0.46

0.45

0.38

0.38

216H

0.34

0.31

0.29

0.28

0.19

0.28

0.25

0.28

0.26

0.38

0.38

0.31

0.30

240H

0.30

0.25

0.21

0.19

0.14

0.21

0.20

0.21

0.21

0.31

0.31

0.25

0.23

_33-




2) 71

@D Mean Error (¢4 : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.17

-0.20

-0.19

-0.22

-0.20

-0.19

-0.09

-0.10

-0.12

-0.16

-0.16

-0.17

-0.16

48H

-0.22

-0.28

-0.27

-0.30

-0.25

-0.24

-0.11

-0.12

-0.16

-0.20

-0.19

-0.21

-0.21

72H

-0.30

-0.37

-0.34

-0.38

-0.25

-0.26

-0.10

-0.12

-0.16

-0.21

-0.20

-0.25

-0.25

96H

-0.39

-0.48

-0.38

-0.41

-0.23

-0.23

-0.07

-0.10

-0.13

-0.19

-0.21

-0.27

-0.26

120H

-0.43

-0.57

-0.39

-0.42

-0.21

-0.19

-0.01

-0.08

-0.10

-0.13

-0.21

-0.30

-0.25

144H

-0.45

-0.67

-0.40

-0.42

-0.18

-0.13

0.08

-0.04

-0.07

-0.08

-0.21

-0.33

-0.24

168H

-0.48

-0.73

-0.40

-0.40

-0.16

-0.06

0.16

0.02

-0.03

-0.04

-0.21

-0.34

-0.22

192H

-0.51

-0.78

-0.42

-0.36

-0.14

0.04

0.24

0.08

0.02

0.00

-0.15

-0.35

-0.19

216H

-0.55

-0.79

-0.44

-0.34

-0.10

0.14

0.31

0.15

0.06

0.02

-0.10

-0.38

-0.17

240H

-0.58

-0.79

-0.43

-0.34

-0.05

0.23

0.36

0.23

0.11

0.03

-0.09

-0.40

-0.14

@ RMSE (&94] : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

1.1

1.09

1.09

1.04

0.97

0.94

0.92

0.87

0.90

0.97

1.04

1.12

1.01

48H

1.83

1.81

1.80

1.68

1.51

1.47

1.41

1.34

1.41

1.59

1.71

1.82

1.62

72H

2.49

2.45

2.56

2.27

2.03

1.94

1.82

1.78

1.88

2.16

2.31

2.47

2.18

96H

3.10

3.07

3.25

2.86

2.58

2.35

217

2.18

2.37

2.65

2.98

3.08

2.72

120H

3.63

3.66

3.88

3.43

3.09

2.75

2.47

2.50

2.83

3.17

3.556

3.68

3.22

144H

412

4.20

4.38

3.94

3.58

3.10

2.72

2.78

3.28

3.68

4.04

4.21

3.67

168H

4.58

4.59

4.75

4.40

3.99

3.34

2.94

3.07

3.55

412

4.46

4.70

4.04

192H

4.92

4.85

5.07

4.76

4.28

3.50

3.12

3.29

3.80

4.50

4.72

4.97

4.32

216H

5.12

5.12

5.31

5.02

4.51

3.69

3.23

3.44

4.00

4.81

5.02

5.22

4.54

240H

5.31

5.31

5.49

5.28

4.65

3.85

3.32

3.55

4.22

4.99

5.22

5.43

4.72

® S1 score (&9 :

-d

)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun. .

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

41.50

41.00

40.87

42.00

42.62

45.47

47.78

46.98

44.52

42.29

41.35

42.03

43.20

48H

56.43

55.79

55.38

56.92

57.52

61.53

64.39

62.96

60.07

57.92

56.40

56.68

58.50

72H

64.20

63.37

63.71

64.73

65.57

69.75

72.25

71.14

68.12

65.83

63.90

64.04

66.38

96H

69.32

68.59

69.44

70.13

71.88

75.06

7747

76.51

73.97

71.09

69.78

69.43

71.86

120H

72.69

72.29

73.95

74.48

76.64

79.30

80.77

79.90

78.22

75.00

73.90

73.32

75.87

144H

75.59

75.00

76.91

77.64

80.62

82.71

83.17

82.51

81.01

78.37

77.24

76.76

78.96

168H

77.83

77.07

78.80

80.13

83.56

84.73

84.91

85.00

83.20

80.62

79.49

79.34

81.22

192H

79.57

78.25

80.57

82.57

85.04

86.03

86.56

86.69

84.47

82.73

80.65

80.74

82.82

216H

80.48

79.19

81.64

83.64

86.37

87.61

87.68

87.55

85.01

84.24

81.94

82.06

83.95

240H

81.15

80.10

82.76

84.47

87.18

88.63

88.23

88.39

86.40

84.72

82.88

82.99

84.83

_34_




@ AC (&9 : 724

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.97

0.97

0.97

0.97

0.97

0.95

0.93

0.94

0.96

0.97

0.97

0.96

0.96

48H

0.91

0.91

0.92

0.91

0.92

0.87

0.84

0.87

0.90

0.92

0.93

0.90

0.90

72H

0.83

0.82

0.83

0.84

0.85

0.78

0.73

0.77

0.82

0.85

0.86

0.82

0.82

96H

0.73

0.73

0.72

0.75

0.75

0.68

0.62

0.66

0.71

0.78

0.76

0.73

0.72

120H

0.64

0.61

0.59

0.64

0.64

0.56

0.51

0.56

0.59

0.69

0.66

0.63

0.61

144H

0.54

0.49

0.48

0.583

0.51

0.45

0.41

0.46

0.48

0.59

0.57

0.562

0.50

168H

0.42

0.40

0.40

0.43

0.38

0.37

0.31

0.35

0.38

0.49

0.47

0.41

0.40

192H

0.34

0.33

0.33

0.33

0.28

0.31

0.23

0.28

0.30

0.40

0.40

0.34

0.32

216H

0.29

0.27

0.27

0.25

0.19

0.23

0.18

0.21

0.25

0.32

0.32

0.26

0.25

240H

0.24

0.22

0.22

0.17

0.12

0.17

0.15

0.17

0.19

0.27

0.26

0.21

0.20

3) B
D Mean Error (&% : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.08

0.05

0.05

0.03

0.00

-0.06

-0.12

-0.10

-0.09

-0.04

-0.05

-0.04

-0.04

48H

-0.12

0.02

-0.01

-0.03

-0.13

-0.31

-0.36

-0.32

-0.28

-0.16

-0.14

-0.11

-0.16

72H

-0.19

0.00

-0.04

-0.03

-0.16

-0.49

-0.62

-0.46

-0.41

-0.22

-0.15

-0.17

-0.24

96H

-0.17

—-0.01

-0.04

-0.04

-0.19

-0.57

-0.60

-0.51

-0.48

-0.21

-0.15

-0.21

-0.27

120H

-0.17

0.01

-0.07

0.01

-0.15

-0.56

-0.59

-0.52

-0.49

-0.17

-0.10

-0.26

-0.26

144H

-0.10

0.10

0.02

0.04

-0.08

-0.49

-0.53

-0.52

-0.51

-0.18

-0.08

-0.25

-0.22

168H

-0.07

0.12

0.00

0.17

0.03

-0.43

-0.51

-0.48

-0.49

-0.18

-0.06

-0.24

-0.18

192H

-0.08

0.08

-0.01

0.30

0.07

-0.35

-0.49

-0.44

-0.47

-0.16

0.00

-0.22

-0.15

216H

-0.05

0.06

-0.07

0.25

0.08

-0.28

-0.48

-0.36

-0.47

-0.12

0.01

-0.31

-0.15

240H

-0.02

0.08

-0.10

0.16

0.05

-0.21

-0.42

-0.33

-0.43

-0.11

0.00

-0.38

-0.14

@ RMSEv (&9 : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

5.33

5.27

5.13

4.79

4.45

417

4.02

3.80

3.90

4.26

4.77

5.10

2.94

48H

8.24

8.08

7.89

7.18

6.57

6.25

6.06

5.67

5.95

6.67

7.40

7.81

3.89

72H

10.61

10.49

10.40

9.29

8.48

8.03

7.66

7.18

7.76

8.60

9.69

10.16

4.84

96H

12.68

12.62

12.68

11.29

10.44

9.59

9.03

8.59

9.32

10.34

11.77

12.29

5.92

120H

14.38

14.27

14.68

13.07

12.25

10.94

10.11

9.78

10.72

11.86

13.49

14.25

6.94

144H

16.87

15.68

16.37

14.72

13.70

12.07

11.01

10.71

11.86

13.33

15.10

16.04

7.72

168H

17.25

16.73

17.48

16.22

14.86

12.89

11.78

11.61

12.78

14.65

16.29

17.46

8.63

192H

18.26

17.47

18.38

17.39

15.81

13.56

12.37

12.32

13.59

156.71

17.06

18.31

9.60

216H

18.77

18.12

18.89

18.17

16.45

14.16

12.79

12.87

14.12

16.55

17.81

19.02

10.68

240H

19.07

18.81

19.54

18.68

16.70

14.65

12.98

13.28

14.75

16.99

18.40

19.68

11.80

_35_



2}) 250
1) 1=

D Mean Error (94 : m)

hPa

FCST| Jan.

Feb.

Mar.

Apr.

May.

Jun. | Jul.

Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

24H| 3.33

1.96

2.31| 1.64

1.98

1.97| 3.81

3.51| 3.90| 3.52| 4.16

4.34| 3.04

48H| 2.85

-0.68

0.78| 0.34

1.10

0.61| 3.88/ 3.09| 3.65 4.07| 5.13

4.66| 2.46

72H| 1.63

-3.50

-0.83| -1.27

1.55

0.54| 4.57| 3.34| 3.96| 4.89| 6.68

4,95 2.23

96H| —0.01

-5.90

-1.00| -1.80

3.38

2.24/ 599 4.07| 5.18/ 6.12] 8.00

5.18| 2.62

120H| -1.08

-7.50

-0.70|-1.03

5.27

4.65 7.99| 5.01| 6.15) 7.83] 9.08

6.45| 3.51

144H| -1.71

-8.58

0.10{ 0.05

6.77

6.75| 9.98| 5.65| 6.83] 9.29| 9.41

7.16| 4.31

168H| -2.40

-9.59

1.43| 1.47

8.38

9.56|12.18| 7.58| 8.55|10.56|11.42

8.30| 5.62

192H| -2.93

-9.60

2.54| 2.73

10.14

13.44| 14.84|10.45| 10.61| 11.55|14.17

9.34| 7.27

216H| -3.55

-8.71

2.87| 3.41

12.18

17.22|17.27/12.89| 12.35| 12.42| 16.57

9.94|" 8.74

240H| -4.53

-7.65

3.17| 3.56

14.32

20.98| 19.21

14.89| 13.74/13.83|17.68

11.03|10.02

® RMSE (&9 : m)

FCST| Jan.

Feb.

Mar.

Apr.

May.

Jun. | Jul.

Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

24H| 24.17

26.43

24 83| 22.49

19.52

19.79| 20.12

19.17| 19.69| 20.02| 22.53

23.54| 21.86

48H| 42.96

46.66

45.26| 39.57

34.24

35.06| 34.68

33.49| 33.87| 36.40| 41.12

41.72| 38.75

72H| 63.00

66.20

67.64| 57.23

50.88

51.49| 50.99

50.09| 51.10| 54.74| 62.48

62.14| 57.33

96H| 83.30

86.55

90.80| 76.07

69.91

67.36| 66.29

67.67| 69.56| 73.12| 85.68

83.87| 76.68

120H|103.34

107.83

114.01| 96.04

90.50

83.96| 79.91

83.09| 88.02| 92.94|106.86

106.46 96.08

144H|122.37

125.17

133.08|115.45

109.38

98.34| 92.01

95.92/104.84(113.41{125.90

128.16(113.67

168H|141.62

139.50

147.82|134.06

125.83

108.91(102.82

108.02(118.76[132.43|141.90

146.42(129.01

192H|156.33

149.97

161.55(151.14

139.33

118.73{110.90

118.19(131.30{148.73|154.26

159.00{141.62

216H|166.69

159.55

171.29({165.97

150.37

129.60({118.09

126.73[139.41|161.85/166.03

169.19{152.06

240H|173.76

168.27

180.99(177.01

1567.34

138.00{122.59

133.25|146.90(170.72|174.95

176.88|160.06

® S1 score (&9 : F2+4)

FCST| Jan.

Feb.

Mar.

Apr.

May.

Jun. | Jul.

Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

24H| 17.84

18.05

18.38| 19.06

20.52

22.84|25.28

25.07]22.56| 20.18| 18.75

18.20| 20.56

48H| 25.89

26.44

26.72|27.50

290.72

34.08| 37.52

37.08| 33.04| 29.82| 27.74

26.39| 30.16

72H| 33.06

33.26

34.48| 35.01

38.20

43.45| 47.49

47.03| 42.38| 38.25| 35.88

33.94| 38.54

96H| 39.52

39.562

41.71| 42.24

46.57

51.50| 65.32

55.56| 50.56| 45.31| 43.38

40.95| 46.01

120H]| 44.91

45.15

48.27| 48.53

54.24

58.56| 61.67

61.64| 57.41| 51.38| 49.92

47.33

52.42

144H| 49.74

49.59

53.64| 54.17

60.84

64.36| 66.49

66.07| 62.65| 56.91| 55.66

52.80| 57.74

168H| 54.33

53.30

57.42| 59.09

66.10

68.08| 70.46

70.52| 66.49| 61.57| 59.70

57.37|62.04

192H| 567.51

55.61

60.62| 63.83

69.84

71.55| 73.65

73.80| 69.78| 65.45| 61.81

60.28| 65.31

216H| 59.28

57.80

62.76| 66.92

72.63

74.90| 76.00

76.28| 71.68| 68.36| 64.41

62.79| 67.82

240H| 60.09

59.88

64.82|69.12

74.71

77.41]76.96

77.68| 73.93| 70.17|66.24

64.58| 69.63
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@ AC (&9 : Fx9)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.99

0.98

0.99

0.99

0.99

0.98

0.98

0.98

0.99

0.99

0.99

0.99

0.99

48H

0.96

0.94

0.95

0.95

0.96

0.95

0.93

0.94

0.95

0.96

0.96

0.96

0.95

72H

0.91

0.88

0.89

0.91

0.91

0.88

0.85

0.88

0.90

0.92

0.92

0.90

0.90

96H

0.85

0.80

0.80

0.84

0.84

0.80

0.74

0.78

0.81

0.86

0.85

0.83

0.82

120H

0.76

0.68

0.69

0.75

0.73

0.70

0.62

0.67

0.70

0.78

0.76

0.73

0.71

144H

0.66

0.58

0.58

0.65

0.61

0.59

0.50

0.56

0.57

0.69

0.67

0.61

0.61

168H

0.55

0.49

0.49

0.54

0.48

0.50

0.39

0.45

0.45

0.58

0.58

0.49

0.50

192H

0.44

0.42

0.40

0.43

0.35

0.41

0.30

0.36

0.34

0.48

0.49

0.41

0.40

216H

0.36

0.36

0.32

0.32

0.24

0.30

0.23

0.29

0.28

0.40

0.40

0.34

0.32

240H

0.32

0.30

0.256

0.22

0.16

0.22

0.19

0.22

0.22

0.33

0.33

0.28

0.25

2) 7]

@ Mean Error (&% : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.01

-0.02

0.03

0.04

0.08

0.06

0.08

0.09

0.15

0.10

0.04

0.01

0.05

48H

-0.14

-0.24

-0.11

-0.10

-0.03

-0.05

0.00

0.01

0.09

0.06

0.02

-0.09

-0.05

72H

-0.24

-0.43

-0.22

-0.21

-0.10

-0.11

-0.04

-0.02

0.06

0.05

0.04

-0.14

-0.11

96H

-0.33

-0.64

-0.35

-0.31

-0.14

-0.14

-0.06

-0.01

0.04

0.04

0.03

-0.23

-0.18

120H

—-0.46

-0.80

-0.45

-0.36

-0.18

-0.11

-0.01

0.01

0.06

0.04

0.00

-0.31

-0.21

144H

-0.55

-0.91

-0.51

-0.41

-0.19

-0.07

0.07

0.04

0.08

0.02

-0.03

-0.36

-0.24

168H

-0.59

-1.02

-0.54

-0.42

-0.20

-0.05

0.13

0.10

0.10

0.00

-0.05

-0.41

-0.25

192H

-0.65

-1.08

-0.56

-0.46

-0.23

-0.01

0.19

0.19

0.12

-0.02

-0.04

-0.50

-0.25

216H

-0.73

-1.10

-0.62

-0.48

-0.27

0.07

0.23

0.27

0.13

-0.04

-0.01

-0.57

-0.26

240H

-0.80

-1.14

-0.65

-0.50

-0.31

0.15

0.27

0.32

0.17

-0.02

0.00

-0.65

-0.26

@ RMSE (&9 : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nowv.

Dec.

Ave.

24H

1.36

1.56

1.47

1.33

1.18

1.15

1.14

1.10

1.1

1.17

1.18

1.31

1.26

48H

2.17

2.62

2.32

2.08

1.82

1.82

1.78

1.68

1.68

1.81

1.85

2.06

1.97

72H

2.88

3.29

3.05

2.71

2.40

2.40

2.32

2.14

2.20

2.35

2.43

2.73

2.58

96H

3.47

3.83

3.68

3.26

2.94

2.91

2.73

2.51

2.63

2.80

2.95

3.30

3.08

120H

3.87

4.29

4.18

3.68

3.43

3.30

3.01

2.82

2.98

3.18

3.35

3.78

3.49

144H

4.26

4.67

4.62

4.05

3.84

3.57

3.27

3.09

3.24

3.53

3.66

4.14

3.83

168H

4.51

4.96

4.93

4.36

412

3.77

3.44

3.31

3.42

3.79

3.91

4.40

4.08

192H

4.68

5.14

5.16

4.58

4.33

3.96

3.60

3.46

3.61

3.98

4.10

4.61

4.27

216H

4.83

5.36

5.33

4.69

4.53

4.11

3.73

3.58

3.73

4.13

4.22

4.86

4.43

240H

4.93

5.49

5.50

4.81

4.56

4.17

3.81

3.60

3.92

4.28

4.32

5.08

4.54
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® S1 score (&9 :

g

.

+)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

49.66

50.08

48.82

48.35

47.43

48.88

50.80

52.03

50.68

49.74

49.26

48.67

49.53

48H

65.69

65.82

64.48

63.80

63.31

66.60

69.55

70.47

68.43

66.80

65.44

63.96

66.20

72H

74.46

74.56

73.35

72.85

72.46

76.04

79.06

79.05

77.92

76.27

74.25

72.74

75.25

96H

80.81

80.06

79.62

79.18

79.20

82.69

84.32

83.95

83.65

82.57

80.20

78.55

81.23

120H

84.12

83.78

83.76

83.84

83.61

87.49

87.55

86.99

87.76

86.22

84.11

82.80

85.17

144H

86.82

86.22

86.66

87.09

87.26

89.60

89.72

89.36

89.44

88.87

87.28

85.61

87.83

168H

88.58

88.03

88.10

89.09

89.39

90.94

90.70

90.65

90.24

90.26

88.50

87.71

89.35

192H

89.53

89.10

89.46

90.74

90.88

92.40

91.89

91.51

91.63

91.79

89.41

88.82

90.60

216H

90.25

89.72

89.97

91.07

92.14

93.27

92.48

92.46

91.83

92.28

90.19

90.16

91.32

240H

90.33

89.93

90.72

91.16

91.98

93.61

92.74

92.09

92.61

92.63

90.92

90.90

91.64

@ AC (&9 :

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.93

0.92

0.93

0.93

0.93

0.93

0.91

0.90

0.90

0.93

0.93

0.93

0.92

48H

0.82

0.79

0.83

0.83

0.84

0.81

0.79

0.78

0.78

0.82

0.84

0.84

0.81

72H

0.68

0.65

0.71

0.72

0.74

0.69

0.65

0.65

0.64

0.70

0.72

0.72

0.69

96H

0.54

0.53

0.58

0.58

0.62

0.54

0.52

0.54

0.51

0.58

0.60

0.60

0.56

120H

0.43

0.42

0.48

0.47

0.49

0.42

0.43

0.43

0.40

0.47

0.49

0.49

0.45

144H

0.32| 0.33

0.37

0.36

0.37

0.33

0.33

0.33

0.31

0.36

0.39

0.40

0.35

168H

0.25

0.26

0.30

0.26

0.28

0.27

0.27

0.24

0.27

0.27

0.31

0.34

0.28

192H

0.20

0.22

0.23

0.20

0.20

0.21

0.21

0.19

0.22

0.21

0.25

0.28

0.22

216H

0.16

0.16

0.18

0.16

0.12

0.17

0.15

0.15

0.19

0.16

0.21

0.21

0.17

240H

0.15

0.13

0.13

0.12

0.10

0.16

0.12

0.15

0.14

0.10

0.18

0.14

0.14

3)

whg

D Mean Error (&9 @ m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nowv.

Dec.

Ave.

24H

-0.16

-0.16

-0.10

-0.10

-0.05

0.05

0.02

0.01

-0.04

-0.08

-0.08

-0.11

-0.01

48H

-0.13

-0.14

0.03

0.1

0.00

0.02

0.00

0.00

-0.08

-0.01

-0.06

-0.08

0.02

72H

0.00

-0.03

0.17

0.38

0.12

0.05

0.08

0.09

0.01

0.17

0.10

0.01

0.13

96H

0.12

0.08

0.16

0.48

0.27

0.16

0.19

0.17

0.08

0.31

0.20

0.02

0.22

120H

0.23

0.1

0.27

0.64

0.46

0.38

0.34

0.28

0.19

0.47

0.27

0.08

0.31

144H

0.39

0.15

0.43

0.83

0.64

0.58

0.41

0.39

0.25

0.60

0.32

0.25

0.38

168H

0.51

0.17

0.54

1.07

0.83

0.65

0.46

0.51

0.26

0.68

0.40

0.32

0.46

192H

0.58

0.22

0.63

1.12

1.03

0.68

0.52

0.66

0.28

0.69

0.51

0.33

0.52

216H

0.47

0.36

0.61

1.10

1.10

0.87

0.57

0.75

0.34

0.66

0.58

0.29

0.55

240H

0.58

0.39

0.65

1.08

1.16

1.03

0.64

0.77

0.50

0.77

0.62

0.19

0.58
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@ RMSEv (&9 : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

6.52

6.56

6.38

6.27

5.90

5.92

5.90

5.79

5.80

5.90

6.35

6.47

6.15

48H

9.92

10.12

9.80

9.57

9.03

9.48

9.29

9.25

9.06

9.31

10.02

9.98

9.57

72H

12.87

13.14

13.15

12.57

12.07

12.49

12.10

12.23

12.09

12.45

13.50

13.14

12.65

96H

15.71

16.01

16.33

15.53

156.17

16.13

14.49

14.86

14.90

156.29

16.81

16.43

15.56

120H

18.41

18.67

19.27

18.32

18.10

17.49

16.46

16.80

17.33

17.99

19.35

19.44

18.14

144H

20.88

20.58

21.90

20.82

20.47

19.60

18.11

18.24

19.30

20.43

21.80

22.12

20.35

168H

23.16

22.20

23.92

23.21

22.53

20.76

19.37

19.76

20.88

22.59

23.78

24.38

22.21

192H

24.94

23.55

25.76

25.11

23.83

21.82

20.22

20.99

22.20

24.37

24.74

25.77

23.61

216H

25.76

24.65

26.74

26.46

24.89

23.01

20.98

21.90

23.19

25.80

26.21

26.85

24.70

240H

26.45

25.72

27.65

27.46

25.68

23.83

21.36

22.44

24.31

26.77

27.17

27.71

25.55

.

d

7}) 850 hPa
1) 1%

@ Mean Error (&9 : m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-1.14

-0.19

-0.41

-0.60

-0.77

-1.08

-0.33

-0.35

-0.26

-0.76

-0.78

-0.88

-0.63

48H

-2.30

-0.45

-0.97

-1.29

-1.25

-1.80

-0.82

-0.11

-0.50

-1.37

-1.55

-1.76

-1.18

72H

-3.20

-0.66

-1.37

-1.73

-1.25

-2.15

-0.95

0.22

-0.69

-2.04

-2.21

-2.49

-1.54

96H

-4.00

-1.41

-2.32

-2.11

-1.47

-2.33

-0.94

0.47

-0.68

-2.29

-2.84

-3.17

-1.92

120H

-4.58

—2.42

-3.37

-2.63

-1.61

-2.42

-0.72

0.72

-0.26

-2.01

-3.51

-3.99

-2.23

144H

-5.31

-3.39

-4.20

-3.07

-1.86

-2.38

-0.69

1.11

-0.09

-1.87

-3.90

-4.81

-2.54

168H

-5.61

-3.74

—-4.59

-2.90

-1.58

-2.18

-1.02

1.81

-0.08

-1.62

-4.07

-5.78

-2.61

192H

-6.23

—-4.78

-5.31

-2.78

-1.49

-1.23

-1.63

2.26

0.12

-1.24

-4.10

-6.80

-2.76

216H

-6.66

-5.48

-5.74

-2.74

-1.09

-0.23

-1.59

2.33

0.49

-0.64

-4.17

-7.48

-2.75

240H

=7.40

-5.49

-6.06

-2.80

-0.64

0.59

-1.01

2.46

1.16

-0.24

-4.51

-8.30

-2.69

@ RMSE (244 : m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

9.01

9.96

9.85

9.25

8.96

9.00

8.77

8.94

8.82

8.89

9.20

9.20

9.15

48H

10.65

10.41

9.95

9.10

9.28

10.01

9.80

9.62

9.53

9.44

9.89

10.42

9.84

72H

11.95

10.80

10.36

9.67

10.31

10.55

10.50

10.80

11.12

10.94

11.02

11.78

10.82

96H

12.83

10.91

10.82

10.54

11.85

11.72

11.32

11.66

11.48

11.41

11.95

12.58

11.59

120H

13.84

11.84

12.31

11.00

12.46

13.07

12.07

12.58

11.76

11.93

12.41

13.12

12.37

144H

14.96

13.12

13.12

12.27

13.44

14.18

13.54

13.85

13.41

12.80

13.44

14.26

13.53

168H

15.05

13.96

13.43

13.00

14.23

14.51

13.82

13.76

13.22

12.94

14.58

15.31

13.98

192H

15.85

15.04

14.30

13.57

16.15

15.06

14.58

14.19

13.60

13.47

15.64

16.26

14.73

216H

16.35

16.50

15.22

13.89

15.36

156.32

14.76

14.73

14.27

14.08

16.12

17.33

15.24

240H

17.08

156.74

15.69

14.61

15.54

156.28

14.92

14.84

15.00

14.42

16.29

18.82

15.69
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® S1 score (&%) :

U

-

+)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

60.69

62.22

63.21

62.62

61.68

61.27

57.99

59.90

60.61

62.56

62.22

59.99

61.25

48H

68.81

69.50

70.29

69.42

68.40

67.63

64.08

66.19

67.40

69.68

69.50

66.99

68.16

72H

72.25

72.64

73.11

71.75

71.18

70.19

66.50

69.30

70.84

72.82

72.80

70.04

71.12

96H

73.85

74.18

74.35

72.81

72.25

71.56

68.03

70.67

72.32

74.66

74.68

.77

72.59

120H

75.45

75.04

75.33

73.57

73.08

72.71

69.30

72.08

73.53

75.96

76.05

72.76

73.74

144H

76.37

76.19

75.96

74.45

73.80

73.33

69.84

73.01

74.51

76.69

76.74

73.74

74.55

168H

77.16

77.14

76.75

75.02

74.56

74.33

70.66

73.74

75.39

77.44

77.66

74.25

75.34

192H

77.92

77.62

76.90

75.95

75.07

75.19

71.31

74.16

75.86

78.11

78.13

75.24

75.96

216H

78.80

78.18

77.57

76.77

75.43

75.44

71.73

74.59

76.14

78.63

78.14

76.00

76.45

240H

79.25

78.50

77.97

77.41

756.70

75.61

72.01

74.76

76.42

79.48

78.42

76.85

76.87

@) AC (&9 :

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nowv.

Dec.

Ave.

24H

0.75

0.75

0.77

0.74

0.76

0.74

0.74

0.71

0.76

0.74

0.73

0.77

0.75

48H

0.65

0.72

0.76

0.75

0.75

0.70

0.68

0.67

0.72

0.69

0.66

0.71

0.71

72H

0.59

0.70

0.74

0.73

0.69

0.66

0.65

0.59

0.61

0.59

0.57

0.65

0.65

96H

0.59

0.72

0.74

0.71

0.66

0.61

0.64

0.58

0.62

0.59

0.55

0.63

0.64

120H

0.565

0.69

0.67

0.69

0.64

0.56

0.61

0.55

0.61

0.57

0.56

0.61

0.61

144H

0.51

0.66

0.65

0.66

0.62

0.56

0.56

0.53

0.58

0.57

0.54

0.57

0.58

168H

0.50

0.61

0.63

0.62

0.58

0.582

0.52

0.51

0.56

0.55

0.48

0.51

0.55

192H

0.50

0.59

0.61

0.61

0.55

0.48

0.47

0.51

0.57

0.54

0.44

0.48

0.53

216H

0.44

0.57

0.57

0.57

0.51

0.42

0.41

0.47

0.52

0.49

0.38

0.40

0.48

240H

0.39

0.55

0.57

0.53

0.49

0.40

0.39

0.46

0.48

0.48

0.37

0.31

0.45

2)

D Mean Error (¢4 : C)

7)1

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.21

-0.24

-0.32

-0.43

-0.38

-0.36

-0.25

-0.22

-0.24

-0.30

-0.32

-0.28

-0.30

48H

-0.14

-0.20

-0.28

-0.41

-0.34

-0.35

-0.20

-0.15

-0.17

-0.23

-0.27

-0.23

-0.25

72H

-0.09

-0.19

-0.26

-0.38

-0.29

-0.34

-0.16

-0.10

-0.13

-0.18

-0.22

-0.18

-0.21

96H

-0.06

-0.19

-0.25

-0.34

-0.25

-0.31

-0.11

-0.06

-0.11

-0.14

-0.18

-0.14

-0.18

120H

-0.03

-0.15

-0.23

-0.30

-0.23

-0.27

-0.06

-0.04

-0.06

-0.10

-0.12

-0.09

-0.14

144H

-0.03

-0.13

-0.23

-0.26

-0.20

-0.23

-0.03

-0.02

-0.04

-0.06

-0.08

-0.05

-0.11

168H

-0.04

-0.11

-0.22

-0.21

-0.16

-0.17

-0.03

0.00

0.01

-0.02

-0.05

-0.01

-0.08

192H

-0.03

-0.11

-0.20

-0.17

-0.12

-0.13

-0.03

0.03

0.05

0.01

-0.01

0.03

-0.06

216H

-0.03

-0.11

-0.18

-0.13

-0.09

-0.10

—-0.03

0.06

0.09

0.03

0.03

0.05

-0.03

24QH

-0.03

-0.12

-0.14

-0.12

-0.05

-0.09

-0.05

0.09

0.12

0.06

0.07

0.05

-0.02
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@ RMSE (&9 : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.68

0.69

0.76

0.79

0.76

0.78

0.76

0.78

0.74

0.79

0.78

0.72

0.75

48H

0.88

0.86

0.93

0.94

0.92

0.97

0.95

0.99

0.93

0.96

0.96

0.90

0.93

72H

1

.00

0.99

1

.04

1

.02

1.07

1.07

0.99

96H

.08

1.09

A2

.08

.10

.16

14

18

15

.15

13

12

120H

.15

1.16

.19

.15

A7

.23

.20

.25

.20

.22

.19

11

19

144H

.22

1.24

.28

.20

.23

.28

.25

.32

.24

.27

.25

A7

.25

168H

.26

1.32

.33

.27

.30

.35

.30

.36

.31

.33

.30

.24

.31

192H

.34

1.43

.39

.36

.35

.41

.35

41

.36

.37

.36

.34

.37

216H

41

1.54

44

.42

.39

.45

.38

.43

.39

42|

.38

42

42

240H

.47

1.60

Q) (NG RNIGY R ENITE) BN Y

.49

Q) RUNTQY [IIGS (NEITGY RN ST

.45

UG UGS RN IO TG IS Y

.39

.48

.42

—_ | s | -

.46

—_ | | | s

42

.46

RO QUGS (NI NS JUIIGS QI Y

.40

—_ || =

.46

NG [UUGS NI QNN TGS UG Q'Y

.46

@ SI1 score (&9 :

R =4
T

)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

55.35

54.21

54.562

54.55

53.79

53.98

54.85

54.73

53.63

54.52

54.61

54.89

54.47

48H

72.51

70.86

71

.23

70.77

70.65

70.88

71.00

70.64/

70.00

70.96

71.44

71.56

71.04

72H

78.21

76.55

77.12

76.30

75.90

76.76

76.25

75.73

75.54

76.64

77.58

77.30

76.66

96H

80.55

79.07

79.25

78.54

77.75

78.61

78.24

77.74

77.65

79.11

79.57

79.62

78.81

120H

81

.82

80.10

80.51

79.53

78.92

79.78

79.36

79.07

78.78

80.33

80.97

80.66

79.99

144H

82.62

81.03

81

.23

80.22

80.03

80.39

79.97

79.89

79.54

81.50

81.89

81.41

80.81

168H

83.09

81.89

82.08

80.68

80.63

81.41

80.44

80.44

80.38

82.06

82.34

82.28

81.48

192H

83.67

82.46

82.72

81

.33

81.14

82.06

80.91

80.62

80.73

82.45

82.96

83.13

82.02

216H

84.17

82.94

83.31

81

.78

81.43

82.62

81.17

81.24

81.06

82.93

82.80

83.58

82.42

240H

84.46

83.28

83.70

82.25

81.47

82.63

81.64

81.68

81.55

83.29

83.12

84.01

82.76

@ AC (&9

L R29)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.90

0.90

0.89

0.89

0.88

0.88

0.88

0.87

0.90

0.87

0.87

0.88

0.88

48H

0.82

0.83

0.82

0.82

0.81

0.80

0.80

0.78

0.83

0.80

0.79

0.81

0.81

72H

0.77

0.77

0.77

0.78

0.76

0.75

0.74

0.72

0.77

0.74

0.73

0.76

0.76

96H

0.73

0.71

0.73

0.73

0.72

0.71

0.71

0.69

0.73

0.70

0.69

0.72

0.71

120H

0.69

0.67

0.70

0.69

0.68

0.67

0.68

0.65

0.71

0.67

0.64

0.69

0.68

144H

0.67

0.63

0.66

0.65

0.65

0.64

0.65

0.62

0.69

0.64

0.60

0.65

0.65

168H

0.64

0.59

0.64

0.61

0.61

0.61

0.62

0.60

0.65

0.60

0.57

0.62

0.61

192H

0.60

0.54

0.61

0.56

0.58

0.58

0.59

0.58

0.63

0.58

0.52

0.57

0.58

216H

0.56

0.50

0.58

0.54

0.57

0.57

0.57

0.57

0.61

0.55

0.51

0.53

0.56

240H

0.88

0.47

0.54

0.51

0.56

0.55

0.55

0.56

0.60

0.583

0.49

0.49

0.53
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3)

@® Mean

L

Error (&% @ m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.10

0.04

0.06

0.03

0.04

0.11

0.10

0.13

0.10

0.08

0.06

0.09

0.08

48H

0.13

0.00

0.07

0.04

-0.01

0.05

0.07

0.05

-0.03

0.01

0.07

0.20

0.05

72H

0.23

0.06

0.14

0.14

0.11

0.21

0.18

0.18

0.05

0.12

0.16

0.35

0.16

96H

0.28

0.11

0.19

0.23

0.16

0.31

0.28

0.29

0.11

0.17

0.20

0.37

0.22

120H

0.36

0.17

0.27

0.24

0.22

0.40

0.19

0.40

0.20

0.23

0.30

0.37

0.28

144H

0.32

0.23

0.29

0.23

0.30

0.55

0.17

0.47

0.29

0.26

0.35

0.33

0.32

168H

0.31

0.29

0.35

0.18

0.40

0.71

0.22

0.56

0.33

0.31

0.39

0.26

0.36

192H

0.31

0.37

0.45

0.14

0.42

0.83

0.27

0.62

0.26

0.34

0.31

0.17

0.37

216H

0.32

0.38

0.51

0.08

0.45

0.91

0.27

0.66

0.25

0.30

0.23

0.06

0.37

240H

0.34

0.35

0.53

-0.03

0.46

0.94

0.27

0.68

0.26

0.24

0.18

-0.04

0.35

@ RMSEv (&9 : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

2.61

2.54

2.55

2.43

2.58

2.65

2.74

2.81

2.70

2.64

2.59

2.63

2.62

48H

3.64

3.49

3.47

3.35

3.58

3.62

3.80

3.83

3.71

3.70

3.61

3.68

3.62

72H

4.37

4.09

4.05

3.91

4.22

4.25

4.41

4.42

4.31

4.37

4.30

4.36

4.26

96H

4.88

4.54

4.42

4.29

4.63

4.71

4.86

4.89

4.75

4.86

4.81

4.77

4.70

120H

5.27

4.89

4.76

4.57

4.97

5.09

5.18

5.26

5.05

5.27

5.23

5.02

5.05

144H

5.52

5.21

5.03

4.81

5.29

5.42

5.38

5.65

5.33

5.562

5.57

5.21

5.32

168H

5.74

5.49

5.30

5.02

5.59

5.80

5.59

5.76

5.60

5.71

5.84

5.40

5.567

192H

5.94

5.75

5.48

5.24

5.76

6.10

5.83

5.91

5.75

5.86

5.99

5.58

5.77

216H

6.12

5.97

5.66

5.44

5.87

6.28

6.03

6.04

5.85

5.95

6.07

5.77

5.92

240H

6.23

6.13

5.82

5.53

6.00

6.31

6.13

6.18

5.92

6.04

6.18

5.97

6.04

1) 500 hPa

1)

I1x

@ Mean Error (¢4¢] : m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

1.63

2.37

2.13

1.83

1.64

1.61

2.49

2.30

2.55

1.65

1.44

1.81

1.93

48H

0.1

1.51

1.34

0.80

1.00

0.68

1.98

217

2.41

1.14

0.79

0.96

1.24

72H

-0.65

0.98

1.10

0.88

1.26

0.66

2.15

2.81

2.54

1.00

0.61

0.69

1.17

96H

-1.27

0.29

0.37

1.15

1.46

1.13

2.62

3.53

2.91

1.49

0.49

0.50

1.22

120H

-1.47

-0.32

-0.21

1.27

1.71

1.86

3.28

4.09

3.74

2.42

0.61

0.35

1.44

144H

-2.02

-1.14

-0.75

1.56

2.21

2.66

3.60

4.64

4.26

3.21

0.79

0.02

1.59

168H

-2.43

-1.25

-0.99

2.56

3.25

3.96

3.70

5.72

5.15

418

1.14

-0.39

2.05

192H

-2.82

-1.96

-1.48

3.47

4.07

5.67

3.46

6.74

6.19

5.24

1.76

-0.89

2.45

216H

-2.75

-2.40

-1.43

4.09

5.22

7.07

3.62

7.50

7.14

6.50

2.30

-1.34

2.96

240H

-2.85

-2.29

-1.12

4.40

6.41

8.26

4.44

8.23

8.32

7.68

2.60

-2.28

3.48
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@ RMSE (¢4 ' m)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

8.54

9.99

9.34

9.22

8.93

8.59

8.94

9.02

9.17

8.88

9.17

9.28

9.09

48H

9.562

10.23

9.54

9.34

9.36

9.17

9.54

9.47

9.33

9.41

9.90

10.16

9.58

72H

10.92

11.28

10.66

10.43

10.74

10.562

10.567

11.24

11.14

11.28

11.22

11.39

10.95

96H

11.76

11.70

11.11

11.12

11.78

11.38

11.31

12.29

11.862

11.81

11.81

11.80

11.62

120H

12.50

12.39

11.87

11.51

12.156

12.54

12.14

13.27

12.47

12.42

12.32

12.47

12.34

144H

13.57

13.34

12.60

12.63

13.42

14.05

13.73

14.60

13.92

13.29

13.13

13.14

13.45

168H

14.40

14.25

13.39

13.93

14.60

15.05

14.57

15.27

14.63

14.14

14.07

14.31

14.38

192H

15.46

15.26

14.08

14.59

15.78

16.02

16.27

16.04

15.38

16.10

14.90

15.53

15.28

216H

16.39

16.02

15.00

15.41

16.34

17.27

15.81

17.12

16.37

16.13

16.07

17.15

16.26

240H

17.01

16.62

15.66

16.22

17.03

18.71

16.50

17.94

17.25

16.92

16.33

18.41

17.05

® S1 score (&9 :

734)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

58.71

56.75

58.51

60.14

61.57

58.94

57.40

57.46

58.34

59.86

60.25

59.75

58.97

48H

70.23

67.13

68.46

69.87

71.37

68.56

67.79

67.23

68.12

70.10

70.38

70.12

69.11

72H

74.71

71.43

72.87

74.35

75.46

73.08

71.96

71.56

72.66

74.79

74.75

74.61

73.52

96H

77.28

74.19

75.29

76.36

77.36

75.39

74.37

73.71

75.14

77.563

77.37

77.27

75.94

120H

79.11

76.52

76.88

78.24

78.74

77.54

75.92

75.25

77.28

79.69

79.43

79.02

77.80

144H

80.51

78.09

78.02

80.03

80.34

79.13

77.39

76.54

78.94

81.21

81.43

80.04

79.31

168H

81.30

79.44

79.94

81.43

82.07

80.52

78.64

78.54

80.53

82.30

83.13

81.23

80.76

192H

82.44

80.67

80.90

82.57

83.34

81.38

79.71

79.67

81.68

83.50

84.38

82.57

81.90

216H

83.57

81.87

82.14

84.38

84.39

82.49

81.08

80.77

82.60

84.30

85.48

84.43

83.13

240H

84.45

82.54

83.36

85.66

85.22

83.32

82.09

81.48

83.09

85.02

86.06

85.78

84.01

@ AC (49

L 72

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.82

0.80

0.79

0.78

0.79

0.82

0.80

0.76

0.74

0.78

0.78

0.79

0.79

48H

0.76

0.77

0.77

0.77

0.76

0.78

0.75

0.71

0.72

0.74

0.72

0.73

0.75

72H

0.68

0.72

0.71

0.73

0.70

0.71

0.69

0.59

0.61

0.62

0.63

0.65

0.67

96H

0.65

0.71

0.70

0.71

0.67

0.67

0.66

0.55

0.62

0.60

0.62

0.65

0.65

120H

0.62

0.67

0.65

0.69

0.66

0.62

0.62

0.49

0.58

0.55

0.59

0.62

0.61

144H

0.58

0.63

0.62

0.65

0.62

0.56

0.54

0.45

0.55

0.54

0.55

0.60

0.57

168H

0.52

0.56

0.56

0.59

0.56

0.51

0.46

0.39

0.50

0.49

0.47

0.54

0.51

192H

0.48

0.51

0.55

0.57

0.52

0.49

0.40

0.37

0.49

0.47

0.44

0.50

0.48

216H

0.41

0.45

0.49

0.50

0.46

0.43

0.32

0.28

0.40

0.40

0.34

0.38

0.41

240H

0.37

0.40

0.47

0.45

0.44

0.36

0.29

0.24

0.37

0.40

0.32

0.29

0.37
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2) 71

D Mean Error (&9 : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.07

-0.06

-0.07

-0.06

-0.05

-0.03

-0.03

-0.04

-0.02

-0.04

-0.03

-0.07

-0.05

48H

-0.10

-0.11

-0.09

-0.05

-0.07

-0.05

-0.06

-0.09

-0.05

-0.05

-0.02

-0.07

-0.07

72H

-0.09

-0.14

-0.07

0.00

-0.05

-0.01

-0.05

-0.07

-0.03

-0.02

0.03

-0.03

-0.04

96H

-0.08

-0.12

-0.04

0.06

-0.03

0.07

-0.01

-0.02

-0.01

0.03

0.07

0.01

-0.01

120H

-0.05

-0.10

0.01

0.13

0.01

0.16

0.04

0.03

0.03

0.07

0.13

0.06

0.04

144H

-0.02

-0.08

0.05

0.21

0.07

0.25

0.07

0.06

0.07

0.11

0.17

0.11

0.09

168H

-0.02

-0.07

0.09

0.29

0.13

0.35

0.1

0.11

0.16

0.15

0.22

0.17

0.14

192H

0.01

-0.03

0.14

0.35

0.20

0.41

0.15

0.16

0.24

0.20

0.28

0.22

0.19

216H

0.06

0.01

0.19

0.39

0.26

0.43

0.18

0.22

0.29

0.25

0.35

0.26

0.24

240H

0.12

0.02

0.23

0.42

0.32

0.46

0.21

0.27

0.33

0.31

0.40

0.28

0.28

@ RMSE (&% : O)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.50

0.52

0.50

0.48

0.47

0.48

0.50

0.50

0.48

0.48

0.48

0.49

0.49

48H

0.72

0.75

0.71

0.67

0.71

0.70

0.71

0.72

0.69

0.68

0.68

0.69

0.70

72H

0.88

0.92

0.84

0.78

0.84

0.85

0.84

0.84

0.83

0.81

0.81

0.82

0.84

96H

1.00

1.03

0.93

0.87

0.93

0.96

0.95

0.95

0.92

0.91

0.91

0.93

0.94

120H

1.10

1.10

1.01

0.94

1.01

1.09

1.04

1.03

0.98

0.99

1.00

1.01

1.03

144H

1.17

1.15

1.09

1.03

1.10

1.19

1.12

1.10

1.05

1.06

1.07

1.09

1.10

168H

1.24

1.20

1.17

1.09

1.16

1.28

1.19

1.16

1.09

1.14

1.14

1.16

1.17

192H

1.29

1.25

1.24

1.18

1.22

1.33

1.24

1.22

1.14

1.19

1.21

1.23

1.23

216H

1.34

1.30

1.30

1.22

1.27

1.40

1.27

1.26

1.17

1.22

1.26

1.29

1.27

240H

1.38

1.36

1.33

1.25

1.33

1.46

1.30

1.29

1.20

1.25

1.29

1.34

1.32

® S1 score (&9 :

aat)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

56.74

56.53

56.39

55.70

55.64

556.72

57.86

58.57

56.38

55.97

55.88

56.57

56.50

48H

77.59

77.69

77.95

76.64

76.45

77.06

79.50

79.70

78.11

77.84

77.89

77.76

77.85

72H

84.19

84.05

84.45

83.30

82.84

83.96

86.10

85.63

85.08

84.60

84.50

84.35

84.42

96H

86.80

86.41

87.30

85.79

85.80

86.87

88.71

87.94

87.91

87.44

87.28

87.31

87.13

120H

88.45

87.98

88.77

87.31

87.32

88.40

90.12

89.60

89.59

89.28

89.13

88.45

88.70

144H

89.19

88.61

89.53

88.18

88.73

89.62

91.21

90.55

90.37

90.21

90.01

89.56

89.65

168H

89.90

89.64

90.38

88.88

89.65

90.63

91.89

91.33

91.24

90.89

90.84

90.35

90.47

192H

90.72

89.83

90.89

89.65

90.01

91.16

92.27

92.25

91.71

91.71

92.01

91.01

91.10

216H

91.24

90.34

91.53

90.20

90.69

91.81

93.14

92.51

92.08

92.29

92.32

91.75

91.66

240H

91.61

90.65

91.76

90.43

90.95

92.59

93.42

92.99

92.14

92.51

92.56

92.03

91.97
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@ AC (&9 : Fz4)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.89

0.88

0.88

0.87

0.89

0.89

0.87

0.88

0.86

0.87

0.86

0.87

0.88

48H

0.78

0.76

0.76

0.75

0.78

0.77

0.74

0.75

0.73

0.74

0.72

0.75

0.75

72H

0.68

0.64

0.67

0.67

0.70

0.67

0.64

0.65

0.62

0.63

0.61

0.65

0.65

96H

0.59

0.54

0.59

0.59

0.64

0.58

0.56

0.55

0.53

0.52

0.53

0.56

0.57

120H

0.52

0.46

0.53

0.52

0.58

0.48

0.50

0.47

0.47

0.43

0.45

0.49

0.49

144H

0.46

0.40

0.47

0.45

0.82

0.42

0.44

0.41

0.42

0.36

0.39

0.43

0.43

168H

0.41

0.35

0.40

0.39

0.46

0.36

0.39

0.35

0.39

0.30

0.32

0.38

0.38

192H

0.36

0.30|

0.34

0.32

0.42

0.32

0.35

0.29

0.35

0.25

0.26

0.32

0.32

216H

0.33

0.25

0.29

0.28

0.38

0.26

0.32

0.27

0.32

0.22

0.21

0.26

0.28

240H

0.29

0.20

0.27

0.25

0.35

0.21

0.31

0.24

0.30

0.19

0.19

0.21

0.25

3)

Hlg

Mean Error (&9 : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

.Sep.

QOct.

Nov.

Dec.

Ave.

24H

0.05

0.10

0.07

0.05

0.03

0.11

0.11

0.10

0.11

0.00

0.01

0.06

0.07

48H

0.03

0.10

0.05

-0.02

-0.08

0.03

0.05

-0.02

0.07

-0.10

-0.05

0.07

0.01

72H

0.01

0.09

0.08

-0.01

-0.12

0.02

0.06

0.01

0.16

-0.07

-0.07

0.04

0.02

96H

-0.04

0.05

0.09

-0.03

-0.11

0.03

0.05

0.04

0.19

-0.06

-0.08

-0.01

0.01

120H

-0.08

0.01

0.09

-0.05

-0.03

0.09

0.08

0.10

0.21

-0.02

-0.02

0.01

0.03

144H

-0.09

-0.01

0.12

-0.04

0.09

0.21

0.10

0.18

0.26

-0.03

0.02

0.07

0.07

168H

-0.06

-0.04

0.13

-0.02

0.12

0.32

0.07

0.20

0.29

-0.06

0.06

0.06

0.09

192H

-0.09

-0.06

0.18

-0.01

0.12

0.39

-0.02

0.13

0.32

-0.07

0.14

0.04

0.09

216H

-0.09

-0.07

0.19

-0.01

0.05

0.49

-0.07

0.12

0.32

-0.06

0.10

-0.02

0.08

240H

-0.13

-0.06

0.22

-0.04

0.03

0.56

-0.07

0.12

0.34

-0.03

0.08

-0.06

0.08

@ RMSEv (&9 : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

3.17

3.09

2.98

2.88

3.01

2.93

3.06

3.12

2.91

2.86

2.80

2.87

2.97

48H

4.67

4.52

4.34

4.23

4.39

4.36

4.57

4.63

4.30

4.31

4.15

4.22

4.39

72H

5.57

5.47

5.18

5.08

5.21

5.27

5.49

5.55

5.23

5.24

5.01

5.10

5.28

96H

6.25

6.19

5.78

5.61

5.75

5.95

6.11

6.22

5.89

5.89

5.61

5.67

5.91

120H

6.81

6.75

6.24

6.04

6.17

6.54

6.64

6.71

6.36

6.38

6.20

6.04

6.41

144H

7.21

7.20

6.65

6.44

6.65

7.08

7.02

7.20

6.78

6.72

6.65

6.45

6.84

168H

7.55

7.62

7.02

6.73

7.12

7.53

7.38

7.58

7.14

6.94

7.06

6.75

7.20

192H

7.88

7.87

7.34

7.03

7.44

7.85

7.62

7.87

7.44

7.7

7.39

7.12

7.50

216H

8.21

8.05

7.56

7.29

7.61

8.17

7.89

8.13

7.65

7.37

7.59

7.49

7.75

240H

8.52

8.35

7.79

7.49

7.80

8.49

8.16

8.29

7.80

7.53

7.71

7.82

7.98

_45_
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t}) 250 hPa
1) 1=
D Mean Error (¢4 : m)

FCST| Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

24H| 3.87| 4.10| 4.17| 4.29| 4.55| 5.32| 5.88| 5.58| 5.87| 4.81| 4.22| 4.52] 4.77

48H| 3.43| 3.62| 4.30| 5.32| 5.17| 6.03| 7.24| 6.74| 7.18| 5.90| 5.15] 548 5.46

72H| 3.99| 3.77| 5.23| 7.23| 6.71| 7.85] 9.47| 9.36| 9.08| 7.80| 6.75| 7.20] 7.04

96H| 4.52| 3.56| 5.72| 9.48| 7.95/10.13|11.71/11.80| 10.87| 9.99| 8.18| 8.81| 8.56

120H| 5.26| 2.95| 6.30[11.15| 9.14|12.60| 13.58| 13.74| 12.92| 12.24| 9.98|10.12| 10.00

144H| 5.18| 2.02| 6.81/12.79|10.84| 15.04| 14.84| 15.23/ 14.47|14.09| 11.74{ 11.11] 11.18

168H| 5.09| 2.12| 7.51|15.04|13.25|17.52| 15.86| 17.02| 16.62| 16.00| 13.31) 11.77]12.59

192H| 5.27| 1.77| 8.11/16.82|15.27| 19.93| 15.94| 18.50| 18.63| 17.79| 15.05| 12.06| 13.76

216H| 6.29| 1.78| 9.57|18.15|17.72| 21.50| 16.23| 19.84| 20.27| 19.74{ 16.77| 12.03| 14.99

240H| 7.17| 2.30|11.07|19.02| 19.66| 22.70| 16.99| 21.02| 21.93| 21.52| 18.03| 11.14] 16.05

® RMSE (&9 : m)

FCST| Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

24H| 11.16|12.21| 11.69| 12.03| 11.64| 11.86| 12.37| 12.33| 12.66| 11.72{ 11.49] 12.23| 11.95

48H| 14.07| 14.84|14.77|15.12| 14.93| 14.79| 15.65| 15.22| 15.15/ 15.07| 14.96| 15.80| 15.03

72H( 17.38| 17.93| 18.15| 18.44| 18.38| 19.02| 19.74| 19.38| 18.91| 18.81| 18.83| 19.06| 18.67

96H| 19.63[ 19.92| 19.97| 20.48| 20.20| 21.21| 22.17| 21.67| 20.40| 21.14| 20.79| 21.03| 20.72

120H| 21.52| 21.08| 21.47| 22.54| 21.70| 23.60| 24.10| 23.38| 22.27| 23.51| 22.90| 23.64| 22.64

144H| 23.71| 22.65| 24.07| 24.95| 24.40| 26.39| 25.61| 25.62| 24.17| 25.90| 25.19| 25.68 24.86

168H| 25.93| 24.20| 26.95| 27.48| 27.12| 29.64| 27.67| 28.35| 26.93| 28.46| 27.48| 28.08| 27.36

192H| 27.48| 25.61| 28.94| 29.59| 29.34| 31.99| 28.90| 30.44| 28.67| 30.54| 29.11| 30.25| 29.24

216H| 30.18| 27.46| 30.42| 31.89| 31.72| 34.29| 30.36| 32.19| 30.17| 32.11| 31.49| 32.85| 31.26

240H| 31.99| 29.20| 31.76| 33.42| 34.05| 36.38| 31.40| 33.53| 31.56| 33.70| 32.90| 33.67| 32.80

® S1 score (¢ : Fx4)

FCST| Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

24H| 47.62| 47.42| 49.21| 48.14| 48.51| 50.99| 51.95| 51.45| 52.01| 50.17| 49.62| 50.19| 49.77

48H| 58.91| 58.33| 59.93| 58.42| 59.15| 62.37| 63.38| 61.81| 62.82| 61.53| 60.49| 61.58| 60.73

72H| 63.33| 62.82| 64.53| 62.48| 63.36| 67.19| 67.79| 66.04| 66.90| 66.71|65.19| 66.57| 65.24

96H| 66.06| 65.37| 67.42| 65.18| 66.23| 70.19| 70.12| 68.33| 69.09| 69.74| 68.35| 69.71| 67.98

120H| 68.19| 67.61| 69.76| 67.73| 68.36| 72.40| 72.13| 69.64| 70.79| 71.90| 71.16| 71.66| 70.11

144H| 69.51| 69.17| 71.55| 69.66| 70.65| 74.05| 73.54| 71.14| 72.30| 74.01| 73.14| 72.59| 71.78

168H| 70.66| 70.73| 73.58| 71.41| 72.60| 75.10| 74.48| 72.80| 73.90| 75.81| 75.22| 73.98| 73.36

192H| 71.92| 71.97| 75.16| 73.06| 74.21| 76.44| 75.34| 73.87| 74.87| 77.04| 76.54| 75.74| 74.68

216H| 73.53| 73.16| 76.48| 74.67| 75.27| 77.78| 76.42| 74.64| 75.85| 77.95| 77.74| 77.29| 75.90

240H| 74.80| 74.07| 77.53| 75.99| 76.21| 78.94| 77.03| 75.51| 76.56| 78.83| 78.51| 77.90| 76.82
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@ AC (@91 F24)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.91

0.88

0.88

0.89

0.90

0.90

0.87

0.85

0.84

0.89

0.89

0.88

0.88

48H

0.85

0.81

0.80

0.82

0.83

0.83

0.78

0.76

0.77

0.81

0.80

0.80

0.81

72H

0.78

0.72

0.72

0.75

0.77

0.73

0.67

0.64

0.66

0.72

0.69

0.72

0.71

96H

0.73

0.65

0.67

0.72

0.74

0.69

0.63

0.61

0.65

0.66

0.64

0.69

0.67

120H

0.69

0.60

0.61

0.67

0.71

0.64

0.59

0.55

0.61

0.60

0.57

0.62

0.62

144H

0.64

0.53

0.55

0.62

0.66

0.57

0.55

0.47

0.57

0.55

0.51

0.59

0.57

168H

0.58

0.46

0.47

0.55

0.61

0.51

0.47

0.38

0.52

0.47

0.43

0.53

0.50

192H

0.54

0.39

0.43

0.50

0.57

0.49

0.42

0.35

0.50

0.43

0.41

0.49

0.46

216H

0.46

0.31

0.39

0.40

0.52

0.42

0.36

0.31

0.44

0.38

0.34

0.37

0.39

240H

0.41

0.27

0.37

0.35

0.48

0.36

0.33

0.29

0.42

0.36

0.30

0.30

0.35

2) 71

@ Mean

Error (&%) : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

-0.07

-0.10

-0.08

-0.07

-0.04

0.00

0.05

0.06

T0.05

0.03

-0.02

0.01

-0.02

48H

0.03

0.00

0.02

0.03

0.07

0.15

0.23

0.20

0.22

0.18

0.09

0.16

0.12

72H

0.09

0.03

0.05

0.09

0.10

0.21

0.33

0.28

0.31

0.26

0.13

0.24

0.18

96H

0.12

0.05

0.07

0.13

0.1

0.25

0.38

0.33

0.35

0.30

0.15

0.32

0.21

120H

0.15

0.06

0.09

0.18

0.13

0.29

0.40

0.35

0.38

0.32

0.20

0.36

0.24

144H

0.18

0.03

0.12

0.21

0.17

0.33

0.42

0.35

0.42

0.34

0.26

0.42

0.27

168H

0.21

0.02

0.16

0.26

0.22

0.36

0.44

0.34

0.45

0.37

0.30

0.45

0.30

192H

0.25

0.01

0.20

0.30

0.27

0.37

0.41

0.33

0.48

0.39

0.32

0.46

0.32

216H

0.30

0.00

0.26

0.34

0.32

0.39

0.39

0.34

0.49

0.41

0.37

0.46

0.34

240H

0.34

0.00

0.33

0.37

0.35

0.39

0.38

0.34

0.50

0.42

0.42

0.46

0.36

@ RMSE (&) : C)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.61

0.62

0.57

0.57

0.57

0.55

0.57

0.56

0.53

0.55

0.55

0.57

0.57

48H

0.86

0.85

0.79

0.80

0.80

0.81

0.84

0.83

0.79

0.80

0.78

0.82

0.81

72H

1.01

1.01

0.94

0.94

0.95

0.97

1.02

0.95

0.94

0.94

0.99

0.97

96H

14

A2

1.05

1.05

14

.13

1.04

120H

.24

19

A7

.11

13

21

.24

.22

.13

.16

14

.22

.18

144H

.32

.28

.26

.16

.23

.30

.32

.28

.20

.23

.21

.30

.26

168H

.39

.34

.22

.30

.37

.35

.27

.28

.25

.37

.32

192H

.46

.38

41

.36

.43

.43

.39

.34

.31

.43

.37

216H

.53

.40

.46

.30

.43

.48

44

.43

.37

.33

.34

.49

.42

240H

[SIIQ) QUG (NI JNIIGY JIIIYS JIIYS SN

.59

1
1
1
1.35
1
1
1

.44

_ | s e

.52

1
1
]
1.26
1
1

.35

_ | =,

.46

—_ | | | =

.50

1
1
1
1.39
1
1
]

47

—_ e | s |

44

QY QUG U NI RIS Y
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1
1
1
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® S1 score (&9

5-344))

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

66.84

67.17

68.08

67.82

67.22

67.77

67.60

67.68

67.42

67.12

66.75

66.72

67.35

48H

84.52

85.80

86.26

86.16

85.60

87.02

86.21

86.39

87.25

86.64

85.89

84.97

86.06

72H

88.87

90.57

90.76

89.90

89.80

91.51

90.54

90.79

91.70

91.10

90.49

89.38

90.45

96H

90.81

92.21

92.13

91.78

91.32

92.90

91.64

92.53

93.15

92.81

91.99

91.05

92.03

120H

91.91

93.50

93.10

92.75

92.04

93.89

92.60

93.19

93.93

94.02

92.99

91.84

92.98

144H

92.63

94.27

94.13

93.55

92.66

94.01

92.94

93.61

94.39

94.78

93.58

92.49

93.59

168H

93.10

94.78

94.32

94.25

93.22

94.18

93.19

93.87

95.11

95.09

94.20

92.88

94.02

192H

93.25

95.10

95.02

94.22

93.66

95.04

93.50

94.13

95.34

95.50

94.15

93.19

94.34

216H

93.61

95.20

95.07

94.70

93.88

95.03

93.68

94.35

95.57

95.40

94.39

93.60

94.54

240H

94.19

95.61

95.32

94.95

93.92

95.08

93.33

94.47

95.67

96.16

94.47

93.82

94.75

@ AC (&9

D FA9)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nowv.

Dec.

Ave.

24H

0.87

0.84

0.87

0.84

0.86

0.84

0.81

0.80

0.81

0.82

0.82

0.85

0.84

48H

0.75

0.71

0.76

0.70

0.74

0.71

0.64

0.62

0.64

0.65

0.65

0.71

0.69

72H

0.66

0.60

0.67

0.60

0.65

0.62

0.51

0.50

0.52

0.54

0.583

0.63

0.59

96H

0.58

0.53

0.60

0.51

0.60

0.57

0.43

0.40

0.44

0.45

0.45

0.58

0.51

120H

0.51

0.45

0.53

0.45

0.56

0.53

0.37

0.33

0.38

0.38

0.36

0.53

0.45

144H

0.44

0.39

0.47

0.42

0.52

0.50

0.32

0.27

0.32

0.31

0.31

0.47

0.40

168H

0.39

0.34

0.43

0.37

0.49

0.47

0.28

0.22

0.28

0.26

0.28

0.42

0.35

192H

0.33

0.31

0.39

0.34

0.45

0.44

0.25

0.21

0.28

0.22

0.25

0.37

0.32

216H

0.28

0.30

0.36

0.30

0.43

0.41

0.24

0.19

0.22

0.21

0.22

0.32

0.29

240H

0.24

0.27

0.33

0.27

0.42

0.39

0.21

0.18

0.21

0.19

0.17

0.27

0.26

3)

whg

@D Mean Error (&%) : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.20

0.13

0.12

0.23

0.09

0.22

0.26

0.10

0.21

0.34

0.34

0.22

0.21

48H

0.17

0.08

0.18

0.238

0.03

0.23

0.30

0.12

0.34

0.41

0.47

0.26

0.24

72H

0.16

0.08

0.27

0.19

-0.08

0.37

0.40

0.35

0.61

0.42

0.54

0.29

0.30

96H

0.20

0.19

0.33

0.20

-0.03

0.47

0.54

0.60

0.87

0.38

0.58

0.37

0.39

120H

0.23

0.36

0.43

0.21

-0.06

0.64

0.75

0.86

1.14

0.39

0.55

0.49

0.50

144H

0.30

0.51

0.62

0.15

0.01

0.72

0.89

1.04

1.37

0.46

0.50

0.55

0.59

168H

0.36

0.74

0.82

0.15

0.10

0.67

1.03

1.15

1.48

0.49

0.46

0.68

0.68

192H

0.41

0.84

1.00

0.23

0.19

0.63

1.1

1.34

1.562

0.46

0.51

0.86

0.76

216H

0.42

0.95

1.07

0.28

0.32

0.76

1.16

1.57

1.54

0.49

0.59

1.02

0.85

240H

0.28

1.02

1.04

0.32

0.39

0.89

1.28

1.86

1.45

0.46

0.67

1.06

0.89
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@ RMSEv (249 : m/s)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

5.50

5.32

5.32

5.24

5.36

5.25

5.27

5.33

5.06

5.04

5.12

5.25

5.26

48H

8.13

7.91

7.77

7.74

7.90

7.86

7.83

7.83

7.48

7.62

7.56

7.82

7.79

72H

9.63

9.48

9.24

9.13

9.40

9.41

9.30

9.27

8.95

9.18

8.95

9.34

9.27

96H

10.91

10.61

10.20

10.09

10.44

10.52

10.17

10.29

9.90

10.19

10.02

10.38

10.31

120H

11.77

11.51

10.89

10.97

11.23

11.38

10.89

11.07

10.60

10.88

10.79

11.12

11.09

144H

12.37

12.17

11.69

11.78

12.13

11.91

11.61

11.66

11.22

11.64

11.39

11.64

11.77

168H

13.00

12.83

12.39

12.42

12.75

12.45

12.26

12.34

11.84

12.21

12.03

12.29

12.40

192H

13.61

13.28

13.10

13.04

13.26

12.94

12.61

12.88

12.29

12.60

12.62

13.03

12.94

216H

14.11

13.60

13.69

13.63

13.78

13.63

13.10

13.34

12.55

12.97

13.20

13.76

13.44

240H

14.57

13.93

14.12

14.11

14.25

14.18

13.45

13.74

12.63

13.28

13.61

14.09

13.83

o, gk
7}) MSLP
1) Mean Error (&% : hPa)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

0.06

—0.03

-0.05

0.02

0.10

0.23

0.22

0.25

0.15

0.19

0.01

0.00

0.10

48H

0.02

-0.14

-0.14

0.00

0.14

0.33

0.32

0.33

0.17

0.18

-0.11

-0.09

0.08

72H

0.00

-0.24

-0.26

-0.02

0.10

0.36

0.39

0.41

0.15

0.20

-0.16

-0.18

0.06

96H

-0.02

-0.36

-0.38

-0.06

-0.03

0.33

0.42

0.46

0.09

0.20

-0.19

-0.29

0.02

120H

-0.05

-0.48

-0.47

-0.11

-0.16

0.29

0.44

0.50

0.04

0.15

-0.21

-0.42

-0.04

144H

-0.05

-0.61

-0.56

-0.16

-0.18

0.32

0.52

0.56

0.05

0.13

-0.18

-0.49

-0.05

168H

-0.04

-0.68

-0.68

-0.23

-0.25

0.30

0.61

0.55

0.05

0.08

-0.25

-0.56

-0.09

192H

-0.03

-0.72

-0.78

-0.26

-0.38

0.14

0.69

0.50

0.03

0.05

-0.30

-0.72

-0.15

216H

-0.07

-0.79

-0.88

-0.30

-0.53

-0.03

0.70

0.48

-0.04

-0.02

-0.32

-0.93

-0.23

240H

-0.02

-0.89

-0.90

-0.34

-0.70

-0.18

0.64

0.51

-0.08

-0.10

-0.32

-1.15

-0.29

2) RMSE (&9] : hPa)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H

2.30

2.40

2.71

3.02

3.21

3.35

3.18

3.17

3.10

3.30

2.73

2.51

2.92

48H

3.78

4.00

4.63

4.94

5.40

5.70

5.30

5.39