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ABSTRACT

Since its foundation, the APEC Climate Center (APCC) has worked with Korean
Meteorological Administration (KMA) on seasonal operational forecasts for Korea.
This project, the “Development of the APCC-KMA collaboration system for improving
operational long-range forecast”, was launched in 2017 to solidify the collaboration
between APCC and KMA and improve the operational long-range forecast. This
report is the results from the second year of this project. Therefore, we will conduct
applied climate science research and provide high—quality seasonal forecast data
to KMA through this project. Then APCC will participate in improving of long-range
forecast for Korea.

KMA provides long-range (weekly/one month leading (sub-seasonal) and monthly/

three month leading (seasonal)) forecasts for temperature and precipitation of Korea.

Many scientists have studied climate science as a basis for improving long-range
forecasts for Korea and East Asia for a long time. However, more work and process
are necessary to adapt the research results to the KMA's operational long-range
forecast because the target of the latter is very specific about time and area,
comparing with basic climate research. Therefore, APCC strove to find an efficient
method to connect basic research to operational climate forecast. This project also

contains APCC's endeavor described before.

The first part of this project consists of Korean climate research based on
observational data. The knowledge and understanding of real Korean climate

variability in the past would help with understanding present and predicting future



climate variability. One extreme case in terms of temperatures in Korean occurred
in summer 2016. It is selected and studied because the related pattern differed
from those in the past. The mechanisms and long-term trends in this extreme case
are studied. A case study on the Korean summer/winter extreme temperature/precipitation
is also conducted based on observational data. This case study will be used by KMA
to analyze the monthly Korean climate variability every month. KMA regularly
distributes those analysis materials of monthly Korean climate variability to meet
the demand of people. The Chapter 2 includes analysis based on observational data.

The second part of this project analyzes the operational dynamical models and
development of forecast skill. For the latter, we analyzed the forecast skill of
operational dynamical model. A climate teleconnection mode to help the Korean
precipitation monthly forecast in 2017 was found and this is the Western Pacific
circulation (convection) mode. To utilize this mode stably, mechanisms related to
the Western Pacific circulation mode and Korean monthly precipitation in September
was elaborated in this report. Furthermore, weekly/1 month leading forecast display
systems were improved this year. New content that shows a geopotential height
variability of 500 hPa was applied to diversify the forecast information for
sub—seasonal Korean temperature. Furthermore, the probabilistic forecast for Korean
precipitation was improved when the quantile distribution was adapted. Chapter 3

analyzes the dynamical model and the improved forecast display system.

These research results will be used in real-time operational long-range climate
forecasts at KMA. Ultimately, this project aims at improving long-range operational

forecasts for Korea.
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APCC-MME 0| 2 ZM E [MAM]

¢ 3 4 5 3 4 5
MME 0% 0 | + | + - | EC -
a5 SCM B Z 0.08 | 076 | 065 688 | 243 -13.15
Wb é(sm@x PMME 6% 39/30/30 | 16/25/58 | 15/26/59 43/34/23 | 31731/ 44/32/23
A R (1983-2005), 0.430 047 | 045 | 022 1086 | 1795 18.7
B ve og (1983-2005), 0.430 0.35 0.20 0.17 5.70 361 3.74
2) 0159 S8 HE s, SCM 068* | 013 | o0 007 | 021 0.09
(1983-2005) ROC (B/N/A) £ vs. PMME [ 0.90/0.61/0.83 | 0.55/0.55/0.60 |0.48/0.42/0.49 0.70/0.62/0.53 | 0.65/0.47/0.55 | 0.54/0.52/0.48
2at Z3k/3dyrs) &5 163 | 0.64 | 1200
(1983-2016) SCM T850 115 | 082 | 080° |
Tvs. P a5 0.12 0.23 -0.15
38 | 43I (1983-2016) SCM T850 : : 056° | 045 0.3
7|¥RE NINO3.4 vs, T/P BE/mYy 0.50%/041%/
(1983-2005)% HEgoEm 0.92%/-0.42%%/
WP =g vs. P az/0gy -0.44*/-0.46%/
(1983-2005)% K80, 0.82%/0.69%/
422
ey
£d
3805 0 + . .
* Significant at 90% level, **: Above/below +0.43 sigma positive  weak positive, not significant normal  weak negative, not significant negative

1)  Correlation Coefficient Korea T, P vs. index from observation / CC Korea T, P vs. index from MME / CC Index from observation vs. MME/ predicted index from MME
2) NINO3.AK8 RELIEE 7| 2/7+ SA 4EEA & 2
3) MEFEY 22 (42) [110E-180E, 0-20N] vs. 33 2 (L /N, APCCBFE M 2017)
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A U= Io/orEH MBS AY 7 ) e 350 9 A
TAE EA6L(APCC MME 71%), 98t REloA A9 A Fo| F9&e/1= X HE
o}, sfo] At & o d&Ado] Eohe B0l 2Rlsto] gkt 3R] A& E85)]
Q3 U 713 REE AABILE # 3.1.10] 1 2RI, 3= YE 7ot AHA 7L
=2 AHEYE 238 A 9S APCC MMEOIA A7gstar, o] 2|9 H4t9] 3= AJA G}
AR st P AAIGY] ABIAE 1983-20054 717t A5 o]t

H 311, 2 L MEfEY oBta(Ze) S 7| DR ANE K|St i Z240| A [1983-2005]. Mark
12 &, Mark -12 BH[HZAZ 20]. *900% significance level: 0.368

Morth [ﬁﬁ'ﬁ@z} Mark [%é%e—l%%ré]
1 [120, —10, 150, 10] -1 -0.51*
2 [100, 0, 170, 30] -1 018
3 [70, 10, 150, 10] -1 -0.40*
4 [110, -10, 180, 20] 1 ~0.50*
b [120, =20, 170, 10] -1 -0.41*
6 [110, 0, 170, 25] 1 0.32
7 [150, -10, 200, 10] 1 0.24
8 [120, -10, 160, 25 -1 -0.36
9 [100, -10, 150, 10] 1 0.46*
10 [70, 0, 120, 25 -1 -0.35
1 [70, =20, 150, 20] -1 -0.37*
12 [70, =20, 160, 20] -1 -0.67*

5,9, 11, 12¥ &2 F5= Fviet A7 L, Hotr ZdojlA = 7
B e 44 JHAAE RvIsHAl ZARE ol AE Aol 28T = 3leF

2t A ot o5 4 AR 719 o i) £ o HESHA EAI5ke] AA|
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‘g5 WA= o] 2 Aotk olof HisiA= Yo B AA3] 7]edtal, 2°FsHIH.
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Aol e WS AREA T 7V AlSshe 5971 IS4 Bt A5 ALt
ART B A7 24 NCEP2 A4l A&, GPCP v.2 7%=, NOAA Optimal Interpolation
(OD sl 2% v.27F 281t} et HElR A= b4 71E0lgxol 71V 71 & aY
29 GloSea5 (KMA/Korea), APCC MME SCM, APCC_CCSM (APCC/Korea)E H]55H
MMEE T-g5k= 7 ZdSo| ARSEr) dX APCC MME®] #ojohs nde & 17
7l9] Global Circulation Model (GCM)e|H o] & of & 9-117] AHEo] X o] 3714
A &) HEs] Zolste] 715 A dflSo]l 0] itk APCC MME #of RHo]
tigk ZpAISE HHE= APCC 20179 AR TA ‘APCC 7|FASA| A8 A (0194 5,
2018) I 2.1001A4 g1 4= ok
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J2 3.1.2. 8= BEA Z5(1-point)Of| CHEH F+ Z4= 2= GPCP v.29| 92 M| X|=. 71742 1983-2005
H. SIS R3lohs SOOI M= AMEFE XI{0fM R2A0|3H 20| HEAPH UL, HCH/OKH
SAEEY, St SEREY2 RADRH 39 JEEAPVL US. = G0IM 4EE SOMOH XY
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o 9 5ok AW of WHEY G} WAL % o AR Sk

8EZ FOAIO} ofF =0 FFE ot 2=l AE Lor|= 7IFo] wie- Rt
Al7101c 1™ 3.1.4). ©] Al7] 3= A=t @A WsdS Hole A|H2 99l g o
& F24, ole 8¥ 2= e F H AFH 5t 2 A2 ud: olHet A
TR MEEe 7% Fok R g2 Y] AHAME A5 F H ot o
A71, B 75 EHi(10°N-20°N) SATEE Y EF A3 29 JBBAE Hola,
A AEEG A9de Fovet AEdAE HolA| g=t.

SHH, APCC MME°A= 84 Sk FHA 9] = ¥s4de Fofu|stA HoJsHA|
Fotal @58 W& dlSsh= Aol AT 3.1.5). oli= =3t Forlot A|F 7
Fo Higt 71% A 29| o] mfe B AL vttt EFE ojHrh AYEel
AH(10°N-20°N) SATE E o419 29| ATTA = FoulstA Zosh] &atrt. A
w0 Ak X GofA] FhtE ZF<=et ROl AHIAE Bol= Aol Yeht
A GFeth wEbA 89S AA TEAROIAE S Aot foulet AHAIE 7=
AEjEgF Aol Fa1, 7|% oE LA olgt 4FIAE LA F3lth

R KOR prcp. vs.

SCM_SEP_LA1
60N ;

30N

60E 90E 120E 150E 180 150W 120W

3 3.1.3. 18 3.1.22 X2 APCC MME SCM 92 hindcast2f] A2t K|, SOMA(0[R} K AMEFHY,
Y SEFBAQ| Y2l/Z9| M= ot ZEN & 2OfR). ST SOAIOI2t BrH/OIAH SAE

Too| SO MR- DO CiA O ST K29 24 015 AZ0| X8 ¥ 4 US
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A 9gRE AT 94> MElES A9 2ol f2u=t A=t fojult
AEAZE = Al71eltt 19 3.1.62 APCC MMEQ] SCM 915 hindcast®] 9€ 7=
Temporal Correlation Coefficient (TCC) ¢ll& AZo]t}, o] ZF Ao A T3} o
59| TCCE ARt Aol Reference 75+ #= A&= GPCP v.2°0t . A2 H2 90%
FoNA Femet AHE oulstk=t], Ed MEjEgs Esto] AT, HEFS AT
A Gof| A 7= TCC & o] Fu[SHA|RE FotA|okE 23Rt SRl = g &
o] Fofu|gt A Ho] A}, St=ofAe 4o oS 222 Hol7l AR fojulshl o

TCC GPCP vs.
SCM_SEP_LA1 R

60E 90E 120E 150E 180 150W 120W

12 3.1.6. APCC MME SCM 9% Z4= hindcast[1983-2005] 7[¢12] TCC GIE AZ. 2 H2 90% +Z0IA
QU3 XI2l, MEFHS XI0] SO0 KISHECH MTFHOR 24 015 AZ0| 943

APCC MME SCM # ohzt o] 7 2, 7144 @Y 2d(GloSead)] T,
SOMok, AejEF A H9] A& AZE BASH| sl # 3.1.29 &2 BARE AXbl
Aot £ F HA EoAe = WS4 et Hlaste] ZF R0 gk A ol %
278 v]wE 4= QlE=H APCC MME SCM, GloSea5, APCC_CCSM3¥& & AZo
Fojm|siet,

)

7R 2 FokAlol A F[110°E-150°E, 25°N-50°N]o] tis] TCC, Pattern
Correlation Coefficient (PCC) AZ< 4513+, A47) uf$- Wttt ojl= 13

3.1.65 S 58 5= et SoMAloF A HellM TCC 2Zo] folu|gt A|Ho]
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B0] AP0l BT SIS 95 APCCIIAY B2 AL 7 |

Rl
PC

Ho
i

o}, 3ol B7|9 TCC AZL ZF ARof|A AkHE TCC 39 A9 Hatghol,
28 ud AAHE (1983-2005) PCC AZ9] A7t B4-gkolch.

O
>

flo

odo] = et YASTIAE Aok A7 E AejEd A9 [100°E-150°E,
10°S-10°N] ®¥o|t}t. o= Western Pacific Index (WPDZ # 3.1.20]% 7|&35F9ich
St et AEE Y ko] s A TSIAE F9uek, GloSea5E Al
QI3+ MME, APCC_CCSM3°llM %= R2oJu]sttt. 53] NCEP 0.52% APCC MME &
7P =2 AHAAE B best HERE #o Aottt AYH AHBY NG A

Australia) B@lo] ZFz} 0.42, 0.46, 0.402.& F-2]n|sto] -gofAlof XY 734 TCC A
of Bls) d53] wrt. WA I MG = oS Lol et 4, o] A

749} Sefutet 340 YAATIAS Tefsto] 0d 74 A olE0] B8 4 Utk

94 APCC MME o] 78 Bdl FolAl= POAMAS] 7= o5 o] J=3} A
BT A90lA 7 Fo. POAMAS] TCC 9% 242 19 3.1.79 A}, Aitzos
APCC MMES} 70| ARt 53] =i Zgeh FotAlor i A FoflA o]

Y £2 2 B 4 Uk

E 312 8= L= SOIOF X MERZ X1 22| 0IF AZ(TCC/PCC). 2017\ 82 *bkst 92 OIS K20
LSt hindcast (1983-2000) 25 (A3 17K). &5t 22 APCC MME SCM, GloSeab, APCC_CCSM3,
e 29 F Ol AZO| IR ZE2(best) 2H 0122 UE. F HHf E[KOR/KOR(I2 = (KOR)
B4 L5 NEE 7IECE $F GPCP v.29] st= 242t TCC, 2t RHO| 5= L0 TCC AZ, Al B,
| B =[East Asia Fest Skilll2 GPCP S0fAOF X Z=Qt H|wst 2t B# H pCC, TCC AZS
LIZ. Western Pacific Index (WPI) Area= 9 MEE AMEIEY U= &2 X|H, 68 E[KOR/MWWPI)I=
ol S 20t 2H 2 WPIQ TCC. 7, 88 E[WPA Fest Skill|2 HEE MEFEY X|HQ| A
PCC, TCC 2. TCC AZ2 Zt AXOIA AMBIH X[ Hdot CHEZE PCC AZ2 2t oiiE=E AHltot
AlZt Hatst HEL

201709L1 GPCP MME GLOSEA5 | APCC_CCSM3 | BEST | Name
KOR(station)/KOR(model) | TCC | 0.98* 0.34 0.24 0.32 0.46* | POAMA
East Asia Fest Skill | PCC 0.07 0.02 0.03 0.15 | POAMA
East Asia Fest Skill | TCC 0.11 0.02 -0.02 0.18 | POAMA
WPI Area [100E 150E -10S 10N ]

KOR(station)/WIP(model) | TCC | 0.37* 0.48* 0.23 0.43* 0.52*| NCEP
WPA Fest Skill PCC 0.30 0.05 0.1 0.33 | POAMA
WPA Fest Skill TCC 0.42 0.46 0.27 040 | POAMA
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R 89 wHo] ofE Ao et ARE Q7] 9] glok e AUt

AT} T 3132 20174 89 clSo] thiet A% BAHolh G5 5] Tt o%
A7 best modeliz SLoJulstc} 9Ys} HILHS W T, Sobalo}, Aefey Mk
o o3 AZo] WA Wt

=
S
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-

% 3.1.8= 20179 8€¥ =0l it hindcast TCC 27 A=), Fk X FoflA]
= 2 Fofuet AZo] YyoAuh SR EolME dlE Aol Holtlt 9= 5of
Alotofl A= AR AFoA(F= &5, F&) Foulgt oS AZo] Ho|X|qt o A=
=9 AHAATE Kol st REo] gk ZF<pof gt o &2 Fofn|sit. SHH drf| AlH]
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H 313 H 37129 ZX2 2017 88 W=

e

Sfet APCC-7IME &2 AA" 75 |

K20 TSt hindcast (1983-2005)4%

201708L1 GPCP | MME GLOSEA5 | APCC_CCSM3 | BEST | Name
KOR(station)/KOR(model) | TCC | 0.97* | -0.11 -0.03 -0.14 0.28 CMCC
East Asia Fcst Skill | PCC 0.10 0.07 -0.01 0.11 MSC
East Asia Fcst Skill | TCC 0.14 0.06 0.01 0.12 CMCC
WPI Area [ 120E 160E 10N 25N ]

KOR(station) \MP(model) | TCC | -0.23 | -0.23 -0.28 -0.03 0.09 CWB
WPA Fest Skill PCC 0.18 0.02 0.17 029 | POAMA
WPA Fest Skill TCC 0.18 0.3 0.15 029 | POAMA

TCC GPCP vs.
SCM_AUG_L1 R
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8 3.1.8. I3 3.1.62 X2 82 420 st APCC MME SCM hindcast TCC skill

8Y T 4ot YANBUAS 7Tk A5E
10°N-25°NI<IH] o] A& $iw7} 3 #oF TCC 2
dl& AZo| Fojulsict.

QOF5}A}H,
Afo|7F glont 8%_3-9] 0}%51‘41 BjeE Ok, Share
gt} meby gUe

AEEF X 9L [120°E-160°E,
2 A|ZoA Hol&% Z4=o] gt

7322 o|8sta] A
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= 7| A= 9 7|do] EA5HA] gkt Ao R G225 B9 7194 forcing®] &
3HA AE-35taL o]23t o-f-= NINO3 Aot -2Ju|gt HHdtA7F It Son et
al., 20160). A7t L o o AEBFNA= s 227 FAEE Aol
BRI tiF&Eo] JAIEHA AHos HEe HAZL Wit JAE diRds
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o] Tl A= A AT HESIH 9, Tt 5 fdhe 712 APCC MMEOA]
T BT & QiR AmEc g 4ot MME < AR A=(OY 3.1.3)8 5
3ff oju] gt F4] ME 37} e AMHEY RSy Mol ol Ax HojEE
Hojrh I8 3.1.122 3= 739t MME 850 hPa -f-4151=9] A3Ao|ct. A4 315
Aol AHaA e vin S o Hg ZdoAE o] & o Y& X oA Ff
wopgit}, E5E Ao X929 A7|UT} FAE A 17|Y2 F T H2 AolA A
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oA ARFAIL ENSOSF #AE vigdto] ghtwo] J3re 7|X= A oulgitt.
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3.1.3.3 98 &= 4% 0lE AZ best model (POAMA) £

APCC MME = 99 SHIT 7350f tigt H1 9 A7 7IX]= ZE2 POAMA
olch. BREAR o] RAL U B ofizt FoAlor A, MY AolAE 7o)
A5 HoRTH(IE 3.1.2). WA o] TEfoll= POAMA Rdoj tish AdaA A=s
Sl 248 2ot

d)

WA POAMAY] b 734 AA(TE 3.1.15)= 31 RdgA w53 fASH
oMol A 4= vieAT, MBS A4 A o JAE & ROt
2 -like HEIE 2 mojslo] Iof FEHHF AR X571 & vepdc). ohgtk Aegek

A Hof| A FHHAE tha ofstA Hofgitt SHARE POAMALE thE o8t HESy) uRzk
7R ot EAEEFNA Y] Ax e HofekA] Z3teh 181 HA|HoR
9] AIHAY Al717F wEolv MMES] H|s] oFsie.

o0
Q.

POAMA 850 hPa 1okt v (1H 3.1.16)2 Svell ofet Ao AeE g
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55, Gl HEI AVDE B, ZLELT’_ A forcingol 23t TH= ¥HE21 A=
SEHEGY] 17 55, W] EEE & ottt ot 5k 17| 580l
Uehts S4A7E A vlsixds EHo= ﬂ%ﬂ AL EEfF oA Uehhe 117]
W 559 Ao 27t MMERTH= 9FskA] Uehdt}. POAMAE MMECA U=
EAEo| A9 vlE5H Yelts wid MMEC] B8] ) ol oksict. shA|ut wigle
POAMAKTH= MMEZ} AA o] o 717t}

R KOR prcp. vs.
best KOR_KOR_POAMA_SEP_L1 R

60E 90E 120E 150E 180 150W 120W

J2 3.1.15. O3 31310 ZX|2t ot BEA 240 Ois POAMA 98 24 hindcast2te] A2HHA K=

R KOR prcp. vs.

POAMA_SEP_L1_wnd850
60N

30N

-0.2
0 -0.3
-0.4
-0.5
60E 90E 120E 150E 180 150W 120W
3 3.1.16. I3 3.1.129F ZX2t &= BEA 2201 Ofst POAVA 22 gk M X, 2l HE=

850 hPa HIZFEMC| HEA



106 | o1 Aol HBiT Mg B APCC-7 1Y 33 AIAE 7% |

POAMA s 2=(09 3.1.17)004% Edi9 SFut-like WES & 2. 5

&
Ak TR ejst mAEAY ofdr) BAREY shew Lwel Pl ede B

1o
ol
_ -

A g3k, MMESIAE G AejEeol A Lebhs 2utolo] AAJo] H]s) 7ak4l ok
Y ol POAMAR Hl5: aolet. Tl 5%, S9)w Beieols Uehis £

e

J2 MMEAIAE AAQ} v]S=51A Holsk=t], POAMAL °|& & ToJgtc}, Hxky
2 MMEOIA UEfL= sl 25 RS POAMAL HIstsh| Bofsto] st &
7t Al 2= Ao|7t A YA S HojET

e,

R KOR prcp. vs.
POAMA_SEP_L1_sst R
| ! .

@ "% ‘ ‘ 0.5

0.4
0.3
0.2
0.1

60N

53 oo

=N 4

-

6f

30N —

-0.1
-0.2
-0.3
-0.4
-0.5

90E 120E 150E 180 150W 120W

[=]

J% 3.1.17. O3 3.1.130 ZX|

r

| 312 TEA 240 TS POAMA SST A X|=

POAMA $5 A=} = 7J=eto] AiaA(THE 3.1.18)= MMES] AJHdA|
(19 3.1.14) A=t w9 FAbslt. Aol AL g-sjEFolA Yehde A7y e
SREE AFgolA Uehs 1719 WAks MMEoIAeL o] AAet fAbstA mojgitt.
SHA|RE o529 MI717} eFetaL, AA| HiFsfell A Ue= A7 HAE ZoJsHA] ke
22 MMES}F POAMACIA = 58402 WEhs ot o] S4dolt. of= REojA]
THER Anse g A|Fo2RE {se 240 wo] Hukg AR HofsA]
FBIA Ueite ddes Eelh Idf MEiBY AT v AdAeE tha o,
o] A|QofM AA=E AFS5oA Tate] Yehal 53 HAPE Q= vhd POAMACIAM &
rto] g Al gAEe] = YERdth 0|z Qls) AT dhE Auvt dAleke tha

2 oz Heltt
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R KOR prcp. vs.
POAMA_SEP_L1_z500 R
T

60N —— I L
TTave. 87
Ay S N 0.5
) 0.4
- 0.3

0.2
0.1

30N

-0.1
-0.2

-0.4
-0.5

60E 90E 120E 150E 180 150W 120w

2 3118, T3 31142 ZR|2 oi BEA 20 Tfet POAMA 500 hPa RIRII A2 K|, 8 HEf=
200 hPa HIZFEMO| SE2A

3.1.34 71¢E oY 2H(GloSead) =

714304 Aol E835l= 71% Bd GloSea59] hindcast 7]17H 1991-2010
O& APCC MME®} tha th2t}. GloSea59] 99 gh=r A<=l tigh o2 §i4=9] At
Ae ohe 119 3.1.19-3.1.22¢} 2t} A¥kd o= MME, POAMAS} H|5HA §h= 7
T}0] HJHIAE BOJsh=t| £3] MMES} FARSHE. tHE GloSea5olAl= Q1E=FolA
9] A/HFEET T Ao AEAE AotA Belot, ofs sedate] At
A ZFsHA ®oJst= Aol AUt

=

SHA BZofRitt (9 3.1.19). 53] SH% FoMAIotolA R = d=rete] Al
oA ofRith. I SEiE YoM Ax HEl2 AEY & § FRo2 AAHA 1
SH o] A=dl A7l sttt o)t AdtE o] Fi/oraH A-FEHF NN Hehv=
A2 GloSea>& 719 RLO|5HA] FRItt. 89FohH, GloSeas <oA= o= 4
Atz oz 2huf-like Mol WeRLAL, A7l S35 oAl EoJshA]
Tk AlARE el A B2t GloSea5olAe AUkl OJgt 734 ¥Ego] Al7l& 2
SPARE ot ¥Ego] YEhfol & oMk ZFsiA| HESo] UL Hiolo]Art HAl.

GloSea59] A= ARHA O = UL, MEjBIolA = J=rete] JHBAE 2

s

)
PN
of,

4
N
55
o
£
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R KOR prep. vs.

GLOSEA5_SEP_L1

180 150W 120w

60E 90E
ol BEA 450 CHSt GloSeab 98 Z== hindcast2te| A2 K=

J7031.19. I3 3.1.31 2R 3F BE

GloSea59] 315 22 AA0] HIshA g ZJ=pete] JUHAE “JsHA ZolRttt
(T4 3.1.20). S &iBFR] A7193 S FHETS 27|t A= Al Hs]
ZFotal giE FolA Ueldth. &, GloSea5olAl gkt A= AT 39| Bis4
o o s w3ttt 9 GloSea5>olA Q=] HE3t AHTA} &of e

ol AR I 7R AR RoEe A2 EEolHal #Ed 4 ok

R KOR prcp. vs.

GloSea5_SEP_L1_wnd850

60N

.....
,,,,,,

it i
/////
‘‘‘‘‘

.....

/////

.......
\\\\\\

------

. .
----------------

\\\\\\\
-----

1208 150E 180 150w
I3 3.1.20. I3 3.1.122 ZALt 3= HEA 20l TiSH GloSeab 22
850 hPa HIZIEIMO| At
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GloSea59] dfirH 2% A (™ 3.1.21)2 MME, POAMAS} 1%~ F-AFSHA,
24 7t s 2k g5 A A e & U GloSea5 sid 20
M do MEPEY, R $50 20 Sk FEE Yol 2, 283 SEHEY

oA o] WzteZ WS RASHA ROttt vt ot BEAEjg oA LIS Y
Ehte 2dee e oot LIS TRVAR RosHA] Xet

R KOR prep. vs.

GloSea5_SEP_L1_sst R
60N ] . ,

30N —

60E 90E 120E 150E 180 150W 120W

J8 3.1.21. O3 31132 ZXRE o 54 201 TS GloSeab SST A2t K=

GloSea5 $5 Aal=et A5 vierd AHaA(Td 3.1.22)= MME, POAMA®}
HlSsitt. i A9 A719k, SE FotAlotllM o] A7 Yt o= A=l AuEAE
Z ROJStAL, A7|E Aottt ditks REEo] F9e FHjB ol Al Yett= #4171
U B XKoL VU= Hofohe Ak FAFelo] URt oot RgHt vl A4S
7He Aoz ettt sPARE Ao} BB oA S5 AVIU2 kAl Refskal A=Y
oM 2] #7142 iAoz ZstA RolRbeH1H 3.1.149F 3.1.22 ¥]al). =, GloSea5
M A=FoIAS] A5 Afles 2= Aote] FHAAE W Zolske 5
gol e ole A5 Bl 92 714 e st 2l MMES|A Y POAMAE
Al AMEiB Y S <2t oM, o] A Eike oFAl ZSHAIRE GloSeas
< olof vls} MejEg 45 S F Hofske Aoz Heltt ol AHiEY XY
GloSea59] A& 220k 2 FF= FolAM TCC = A& £70] 0.46°= ¢



110 | & Tl HElT SN2 9t APCC-7IE B2 ALY 75 |

S=oftt. ofA|E 2t FotAloht oA 9] 4 A& AZoll= Q)8 ££4] g2
S 7|HA GloSea59] g #4 d& A4 0.242, MMEY] 0.34Xt} 2t}

R KOR prcep. vs.

GIoSeaS SEP L1_z500

150W 120W

23122, O™ 3.1.149F ZXRt 5k A 2200l Tt GloSeab 500 hPa XIT AREHA| K. &l HiE=
200 hPa HIZEMO| &2

GloSea5e 7174 @ Be=A, o]o] #&iv], MMES e 229 tfH] iRt 54
o Higt 4 Wi AsHez = o= A A5l ==l 2 Aol Tt

3.1.4 714 o AR o= XA

X274 BA5199E A RIS o& A4 B4 1
Zof Al Qltk. o5 Ut Tt AHEY A

n)g o {8514 E8E & glom, I1 3.1.237 22 PPT 1ZC02 tofst JHE
Q°oF/Ag]sto] Alg3iet o] QRS 2018 9¥ Al-dZo] it AY A2, A7}
Al B4 820179 F4H 02 tfs4olsitt. ot hindcast A&7t THE7]
2o HFA 27 g 5 QU

20189 94 o= = Higt 011% 2742 MMEOIA #2u]sHA] 1h21H0.46), AA|
2 qEE T de olE IR B85 Xkl o7 RS L. 9E MMES]
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315 7% ol Below Normal (Jolek. o] A7] @5 32 M8 Ao 4ol
HBUAL 0452 5 ok S G5 RPH AnS A& A A1t 2
3] %31, PMME(Probabilistic MME) 4+ o574 o] 4% Az 4192 5
sl gpobd AeiEo A Gnte] JTeAS A3 B Fotgick. TepA Bl
AT % 5L I ufet ()= SO AR 20184 9 AT P4 oS
o I WIE dof B4 v& SEOT BEHYLh

)14

SEP KOR prec. Forecast skill

Prec Forecast skill table Prec/KOR Prec
2018001t GPCP | MME | GLOSEAs | APCC | BEST | name - -w g »
KOR FestSkill | TCC | 0.08*| 0.46% ©0.37 | 0.33 | 0.46* POAMA| !
East Asia Fest Skill|  ACC | | 019 | o1 0.08 | 015 _POAMAl
East Asia Fest Skill| TCC 0.21 0.11 o.10 | 0.8 | POAMA = -]
WPI Area [100E 150E-10S 10N ] .| I b
KOR/WPI() TcC l 0.37*| 0.45*| o0.27 0.48"" 0.52% NCEP | w
WPA Fest Skill ACC | | 0.28 | o0.05 022 | 0.33 .POAMA. .;1
WPA Fest Skill TCC 0.40 0.49 0.37 @ 0.40 POAMA z I—-ln
Precipitation for SEP 2018
PMME

Forecast

. -

[[m

GloSea5 ™|

© APEC Climate Center

, | o
vl

T231.23 Y A OFS X KR EOH Y 512 24, SOMIOL 4, MEFER 240 Th OIS Azt
AR OIS X2, SHIT 240t Y 24010 4R KIES H2(2018 92)

AAR 20189 11¥ AE AlEo] Mgt 3 AIHAE ol8st] 71437 A=
ol A=E AZFAHIE 3.1.24). 119 BFoMA e 459 o 242 0428
Sttt 53] GloSea5 ®&O] ¥ 4 & 278 0.600]e}. SFARE o]2{2t TCC
7o @ @ o Ay 0] Jre w7 B 2 9lo] Zoly} Wasith 11 A

_4_4



112 3 W02 Foe g QI8 APCC-71E &3 ARE 7% ||

BG =2 ENSO9F Fojulet AL QlaL, o] Ao A7t A2 o =2
Z28] 0] dupz Ego] FUEIL Frt ol LA, UA| Sk Adeeeh AEE Y
19 7J=o] AHAlE -0.612 7Rt v AHEAE Holu EdojlA= olE #2l5H
+ Zofoht AATE st Eofshal Sttt MMECIA Aeig gt -2yt 42
FHBAE -0.37°]H.

N

. |
NOV KOR prec. Forecast skill

Prec Forecast skill table
201811L1 GPCP MME GLOSEAS APCC BEST name
KOR Fest Skill TEC 0.99* 0.42* 0.60* 0.39* 0.49* CWB
East Asia Fest Skill PCC 0.11 0.04 -0.01 0.12 NCEP
East Asia Fest Skill TCC | | 0.18 0.07 [ 0.10 0.14 | MSC

‘WPI Area [ 70E 150E 205 20N ]
KOR/WPI() TCC | -0.61* I -0.37¢ ] -0.55* -0.24 | -0.24 APCC

WPA Fest Skill PCC 0.28 0.04 0.14 0.30 POAMA
WPA Fest Skill TCC 0. 37 0.38 0.23 0.36 POAMA

Prec/KOR Prec

OBS_NOV L1
Lok

PMME
Forecast

I3 3.1.24. 20183 118 7148 ARNEES MF A=

a9 3.1.25% AA 1149 7133 AEES 0] AE3 APCC MME SJE #A3o]H.
MMEQ] 11¢¥ = 734 &2 SCM 7|& Near Normal, PMME 7|& Equal Chance
At oFoHAl AY(NINO3.4, 0.91)7F ASHIL AL AEBF e AAI= ] o] A]

7 welstAl A AoE SHUAAN FHFXCo® APCCOlAE Near
NormalZ 25 WSlch



ST 442 oS3 918 A 7| TARRA NeEY 28 ANNATEAS
A5, 2018) £ AToIAE o] % Faig ot WS Mol 9Yo] T oJslo] o
BA519Ick 909 Aujkeot Seuket 0] AL Hlid Eeistel olo] that &
A @75o] 9t} o} Hieo R muloy Aujko} dgielo] Urhks AeiEek 43
o] B 7ol YRS TIALE A A} o2 Bgalo] WY A ofSo] mgo] HT
A stoich. 99 A AREOF TRl 4% o) 2an] 1wt F9)% Fotilolo]
A 37 7157k st 371904 uwe_ wet ghbEol ol eluo] Z4t

JetTt.
o] =0l B 74]7‘4 Oﬂ EH‘OIWE S0 Zojdt. ol AYk/FU B
I A dAEcl7]o] Lo AAe gAY B o ot mEkA A ZE
A AUk /B IS E A MEES diRdsel A/ detEs @8] 2Ashd, ¢
= Arete] AJBEAIE o183t o= A= dlSel R Am e B-E5lalA} sl



3o 202 Wele S

et APCC-714E

e PUSTEEN

APCC-MME G| E 2M H [NDJ]

= 11 12 1 11 12 1
MME 0= + [} + o [} 0
Hx seMO= 0.45 0.25 0.42 2.34 2.28 1.29
o= 52 (B/N/A) PMMEU= 25/29/46 25/33/42 24/30/46 33/33/33 28/34/38 |  28/36/36
DA TugH| 5 (1983-2005), 0430 0.56 0.59 0.60 1425 712 9.21
Seias 1] (1983-2005), 0430 0.17 0.16 0.13 3.78 2.86 2.06
2) o =4 Correlation Coefiicent oS vs. S 043* 0.14 0.07 042* 040° 040*
(1983-2005) ROC (BfN/&) = vs. PMME 0.70/053/0.78 | 0.57/053/064 | 0.46/050/047 | 0.62/050/0.64 | 0.67/0550.73  0.56/0.50/058
Linear trend(/34y75) == 0.99 -059 0.96 321 1147 116
(1983-2016) o 114 098* 1.00* -6.80 0.92 507*
Tvs.P =5 058* 0.23 040*
P Correlation (1983-2016) SCM TES0 0.13 047 | 039*
7|1zncE NINO34 vs. T/P HE LRy LELSES 047/04%"] | 059/065/
(1983-2005)" W=y 0.97*/100%/ 0.98* 091/ | 0.97*/100%/
WP Convection vs. P Ty -0717/-037% | -068/-067"f
Correlation (1983-2005)* O £ yoq Ly 0.767/-15087f | 0.72/-671"(
43 wamng | 48 BB
o uzeE | Ameus
- FEAEE
et 24a
sz 0+ 0 + 0 0+ 0
#: Significant at 90% level, **: Above/below positive weak positive, not significant normal weak negative, not significant negative
+0.43 sigma
Equal Chance
1) Correlation Coefficient Korea T, P vs. index from observation / CC Korea T, P vs. index from MME / CC Index from observation vs. MME /
predicted index from MME
2) NINO34 X8 22|LI2} 712/ 8 A LA & =
3) MEHEY == S2LE d5 HEtAl, 112 [70E-150 E, 205-20N], 12 2:[70E-160E, 205-20N]
o yx =
8 3.1.25. 20184 118 7MY ARMEES ME Xt=E2. APCC MME O 2AH
& 3LQ 3 2o sk k1 o] Qo
A ool &-8sl] el ¥ AR Algshke Ao] ofyt wHld A=) 29FE
o ol 3] y}o] o o = 3 L= 2] 5 Sk AL o]
= JEoto] AlEste] dlEwe] S FAF ot ol vid &8 e /AT

S 4ot AHEY thEEEe] fouid

29) Aiz/B U} Eetsha,
Ale} gkt

[o) Kok

A~
42 5 %US

= T

REE

~
2l
o)
o)
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3.2 174E HY XIS flet 712 R Z+ MISEY 24

3.2.1 3T 7IQ mHE SHIT 7|29 oty 24
3.2.1.1 WMO MEME AZL OIS AAR 72

WMO A7|eE A=AlEl A= WMO 3¥=59] 7|%9S A¥s fIsiA WMO
AR A7EAm HAAEH(WMO Global Producing Centre for Long-range
Forecast, 0|5}t GPC)oA] ARt A AIESAt=mE F45tal, 11 2i3E E8sto] e
HIoPAME(Multi-Model Ensemble, ©]3F MME) 9l& A¥E A|l55k JTtHKim et al.,
2016). 91719 F71= =3t 7|19 A 55 Hoh AYstal At Algst] Sl 8+
Aol S71etel Wt AEU At 1RO alSFEE AlFSH] 913t AlARE 55
ok A S AlA"Z 201597 52 AIRRBERCH, 75 A B o] Y

Z7shEA AHede A Fold.



116 | 3 Zp|oe Ml SIS 95t APCC-7 ALY 131 AJARI 1= ||

@) olxzat

<+ 21244 o3 (MSLP & Wind850)

+ 7194 0% @s00)

w oix 2t

.-xlét 7|2 _

G (7.30%5)'»' ?AF{EMJJZL g jﬁg e ;ﬂ mlmu&)“;’ ;“ .. F2(86-812) m  Fa(820-826),
F.' '4’;7’ ] ; —] j F . i q | i *‘—,
pmE N —————Y - o b e e | : - ]
B laia : : = e W e SN
T ,;.; Fd Pttt
Ecnw g’ T 7:'_ - S— .' iy E;; o VJ} E_— - e ,;'A»j‘:—,::— - o 77J
“ ; ECMwF e = : ot =
E _ﬁ T ﬁ:"f} -‘. - :‘:‘;{ 3 .‘ﬂ o ’ - k‘ : L ! i t
L e A ‘,.,,,,TSA_L B e W RS R W 0

I3 321, 718 Uk TY XES st A=W MME OIEZ1 EHAE O

A A Golle Eskal A-EW MME a&27= 20169 195 vl €9
Lo & 6532 ASATE FE3] AAstal rt. APCColr= ol2fst A=E 20174
8YFE i sha el 714l AL e, o] Ame 7MY 171 A A
S oHES] e e E-JE ITHLY 3.2.1). 3 AW MME dIS23E 71
“goll AlBotEA 7148782 A i BEeE o] A%t =53 oA A=E 7t

2 AoAL 7130 AL Gl AR MME 5239 E4e B,
SR 7123 B G B J1A NS AR 5 of2gelA] 2t Fol
Sfk. oleid HAe HigoE A4 AY ouolA AnAoR d=ANE BET 5 U
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3212 A= 2 2A g

AZY =L 95 BPAEE WMO2Q] S28 TR2AEA $£AET QL= ARE 5
Alsto] 851 (Vitart et al., 2017), WMO 7|0 E ATAE A= dut Al8Atel=
] 33 o] glo] AIRE ARES 4= Qth. dAlE F 8719 BES FAlskL Qlo,

2} mgo] EALS # 3.2.10] UERQITh

N
=

E 321, WMO F7[02 H=MIEf AEL GIE0| ABE= 2 GPC 229 &Y

GPC name Forecast Forecast Forecast Hindcast Hindcast Hindcast
(Center) Frequency | Time Range | Ens. Size Frequency Ens. Size Length

Beijing

(CVA) daily 0-60 days 4 daily 4 1994-2014
ECMWF 2/week . 2/week
ECMWE) | (Mon.Thu) 0-46 days 51 (Mon, Thu) 1 past 20 years
Exeter : . 4/month .
(UKMO) daily 0-60 days 4 (19.17.25) 7 1993-2015

Melbourne 2/week

- 6/month ~
BoM) | (Sunthy | OBZdas 3 ggriag010 3| 198172018

Montreal weekly weekly

e 0@y 2 e 4 1995-2014
o daily | 0-60 days = 4 (%”}07”3‘5) 3 1991-2010
BR WY omms w oM, o | oman

VOSRRIN | daly 044 days 16 daily 4 1999-2010

o] 4RSS MME 23} 8 BgE cl=du Bae o) E2oh $AL AN,
ST 1502 gatgon, ohede ANS 9 IARERRY TS

A A5kt ESH Beijing?} Exeter, Seoul®] 7% forecast YAE W71 4712
- How, T2 QI /8 B9 FEASZET} AJito] ol wEbA] 9 Al BES
iU A= oS3 5 2 7U7He] S AE A A 287 FAHE HHE ARSSt
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Hd
oflt
1o

= 0

S/=ds

=

ol Tl =ofshs
AHEA TERY Py

2t APCC-7 1AM & AlA" 2= ||

=] 2.2 2018 EEo|n, 12 213 2016WEE] 2017E7}A] o=
FEoh ESE B H A9 Ht: 723 A-AY ASAtR B4 Alol= 2

U5HA FA5te] ARRSIITHE 3.2.2). FTE Seoul dlEAE7} @GS0
At 84 A

Ao & AjRteh @A WMO 7] % Ar=AlE]

1 (Simple Composite Method, ©
A& AgAIte] 2B E 7} oS APAIE HE J=7t AR

15t SCM)y& ARES

Zsteict.

H 322 WMO 70l ME=MIE AR GiEAlz & MME 0I5 ?lll ABEE &=

d "oz nyd 5 /EAE F=
1 9t} SCM o=

GPC name Forecast Forecast Forecast Hindcast Hindcast Common
(Center) Init. Date | Time Range |Ens. Size Init. Date Ens. Size | Hind. Period
Beijing 2 weeks ago | 4(10)-45(51) N .

V) Sat - last Fri days 28 (4*7) | Same date as fost 4 1999-2010
ECMWE | st Thu | 546 days | 51 | Same date as fost | 11 | 1999-2010
(ECMWF)

Exeter 2 weeks ago | 4(10)-45(51) N g
(UKMO) | Sat - last Fri days 28 (4*7) | Closest date to fest 7 1999-2010
Me(g%ne last Thu | 546 days =~ 33 | Closest date to fost| 33 | 1999-2010
“{'gggg";" last Thu | 532 days |~ 21 | Same date as fest | 4 | 1999-2010

Seoul 2 weeks ago| . N .

(KMA) Sat — last Fri 5-32 days | 28 (4*7) | Closest date to fcst 3 1999-2010

Tokyo N _

UMA) last Wed 5-39 days 50 Closest date to fcst 5 1999-2010

W?,ﬁfggggon last Thu | 0-44 days =~ 16 | Same date as fest | 4 | 1999-2010
239 diEAgS ASoH] Hall 45714 == ERA-Interim AF2E AR89 o,

wygo] Azl EUSH 41 ShER AR5} sjo] ¥ @IS Bt o] AR A2 o]
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24 Vebd(Quantile)Z AAHBHATE. Tt B APCCAN AT 149 A
Fgolut PulRES AAGSHT ek Webd APCCOIA ARG el HEdlE
(Gamma)3} et e AGEE vl F45}, APCCS KMAS) 1/RY A% o2
£ BUSP] 9 A 1A Hekd e HEstoic
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3.2.2.1 et
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— —(—2)
F04.60) = gy D (4] 3.2.2)

& A4>0,C>0, —co< D<o, t>D

oA71A, t= A AR, A(shApe)e w22 RFAE), CsCale)& BE2| 7F

., D(thresholD)= YARCE W4 19] H&gtolth. 4=1% of, FrHExEo] B
AR ARSI, A <1 o9, E27} A& oF 22 A Het. thA] Lf| ko]
Aok & gttt 4 > 10]H B2t Q202 X 9X|A| Hu, <57t Wik A
< uigitt. c7F AZSE BRrt QEZK 0T HHA I Fo|7F WolA|w, ¢7F AXH
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W Quantiles

e S 2EoSgk Alel9] Al Ksystematic error)7t AL A4 +
o] tigt SERIE 7I1EFHT ZrEte AR g2 B5E 2 ok PR
wolg g ST FARE FEEEE YEtoF sHARE AR BYoA] mojH a
£ 9HT ASLAE Z2A =49, oldt Aseals HFRolA sfdctr]e ozl
EAolch webd] @ARALS 95w o2 HelY HPiLS &g nEgio] IR
TWA7|1ZEE Adiste], {3t B Boghe] FHYERES oot molghe] &
EEZ #5370 FEEE0] mappingshs WHolth

- o = p : 2 %
72 3.2.12. HERY(Quantile) JHEE, QuantileS 4SE02 J5l= 42 Q2= EUZN(median)S LIE

(BN : https://en.wikipedia.org/wiki/Quantile#/media/File:lgr_with_quantile.png)
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Fan, 1996).

* i-Type Sample Quantile

- Quantile(%)°l sfFsh= 7= Tot= Al

QAl(p) =(1 *’7)X7+gamij+l

22 Q, =y + (h—[R) (@ e —2p) (4] 3.2.3)
where 21— <p j_TZ+1

g=np+m—j, j=floor(n*p+m) m=a+p*(1—a—z)

T g% j(39)9) Folm, me HEFY ERY(Quantile Type)el whet oA 4
Zeolet,

et BFYS 1~92 FESHH, 1~3 type B E3Lo]7] fi&of Ao A<
Stelomn, 4~9 type> A% BEE YERHTE ZF BIYE ¢, B, m9 2 HE 3.2.39
ARSI, = Aol 714783 S LA HAEN S A oJsk= 97HA] typesoll 79
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H 3.2.3. Quantile 28 Q9F
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H 324 273 2P0 /M H-29 7 HAUS (FA 7158

T i T
LM EHO| Bk Selez N=E /0
A el Hasmo] 3390 sl T2t L5t 5 33%~67% T2t
=07t
e gt 3
LEfl= 25 (HST S0l ZAzsT 1) (=g BE=e

LIZer £ 50%2 &)

o ZEH(%) ZrEH(m)

3223 A+ HEEH fitting YO GISH T}

B 242 SIE2X fitting BEo EN

[©)

Sy AL dlSolt she] A BT} 7HR]E APEZRI dZ9] A& B
sk7] fIsiA, 27124, 93y, BAZRA 5ol BE ofF /9] RdEE 435t
EEA 0T S 7leolth AE dE52 FARFES] B FE} HE] A
ESHAC digt AEE A yerd 4 Aok &EE4 AlSEE2 hindcast #3299
gt oS FEES X2 HolEH, Z2o] AR HolH A A vig e R

7154kl ?gk Blow-normal(BN), Near-Normal(NN), 181’ Above-Normal(AN)
9] 39S ¥l SEFHE AT d WMOAZAIE | AR 521 74 Sheal
H= Gamma BZE m29, 7144 1719 AHollA4+= Quantile WS AREsHL QL
o} whebA = O A NI ES EASHL 54 B7ISkL, Quantile WY
A& 9ol dishA Fopr At it
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39 3.2.13«= 201749 79 2440 AEE ECMWFE 239 J<] Ec&7go]
ot 1% 3.2.13 (a)= AUHERE o83 FEd|Eoe|1, 119 3.2.13 (b= HEHY U
o]-&3t FEAH O FHEES UERdTE T JRZ o85S W ofze|7t A9
15 SEA|EE= A2 og ] Atol= AT, vt fiElS Helrh T84t of2g]
7} A oA & B 7 2 2o -H-2 missing &Y Aol Foltt AuHEEE o]&
SIS A% A7 s A9olM= PDFRA1R) Hol2 AARES 271 Wizl missing 4L
(BN:-999, AN:-999)°] UElUAIRE, At2g A7e0 s YAT & gk Zohdi= HErd
WR9] % 7= BBN:0, AN:0)2 AFESHA |t whebA FuhEEe] 735 ofZe2|7h
B8 A9 9 FHEA oA missing gto] HERATH

E 325, FE G50 st BN AN BARK(129°E, 35°N)

129°E, 35°N (mm) w 2w 3w 4w Bw 6w
BN 0.98 1.72 111 1.76 2.55 2.82
Gamma
AN 4.40 5.44 4.16 6.15 7.06 8.14
BN 0.62 1.24 1.07 1.30 2.16 2.22
Quantile
AN 5.37 5.74 3.59 7.32 6.97 8.30
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a) Gamma fitting b) Quantile fitting

GPC ECMWF Probabilistic Forecast GPC ECMWF Probabilistic Forecast

Precipitation : week 1 (24 Jul to 30 Jul
-

- o aw oow cow o o aow wow con
+ +

Below-Normal Near-Normai Above-Normal @ Below-Normal Near-Norma Above-Normal @

% 70 @ S # 0 4 50 @ 70 80 0 0 50 @ 70 80 g W0 70 @ S 4 0 # 50 @ 7 0 0 @ 50 ® 70 80 -

GPC ECMWF Probabilistic Forecast
Precipitation ; week | (34 Jul ta 30 Jul)
F [ ]

J% 3.2.13. ECMWF S228 2z G2 20174 7€ 2420 13 HISE a)20F i b)RER! i
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sgAolo] S4e A7) o) SHEE FH120W, 25.5°N)9] AN, BN| 77
Zhe ARG £ Yo dSSHEL 2 Holg HolX| gAY, BE 7] Gamma
HPHO) AN ZAGES HER wPERT AU 2k BN AAGES 35714 2] et
w, 4558 Zubgo] Ak sjFAclol Faa AL glom, dniel ek
WS- §ARE Wt Ltttk Bol Ao} A|oge: Huta

o]
A3 AHEH dSA07T vle- ol AS & 4 Aok =S| A% N EF

=
35°N)2 AEsiA 7 A R0 FARGES A Hdth AvHEES] 45 BN BAgk
o] I dfHet Atglo] HErY WHE A0, ¥ ANS| FARES olH 3575 AlQsh,
W= dEFolA Hetd WHED At & HEd BRIoE AHES FAE Y B¢
Ant fitting® ok HE7F Wolkith of2fet g2 ISARoIAE F YEhal Sl

Y 32,142 FHkE 58719] S ke ol slo] fittingdol W sl
HAE Hl@Seh. A firtingW S ol8ME AL, HdHlS: WMAS 31.9mmRE
63.8mm= YeERH, FEFY HHHE 41.0mmollA 75.4mm=E YERATE el BhH o

HLol AAE AT AL 7 fitting® rh HY7F WolXe B4 B 4 Itk
3.2.4). ol2igt £ BEAR} RYASARIH SUsHA vhepdc,

B 22 fitting &9 KISN E5

I 3.26. MEEM HESE0 et 2&H(Contingency table)

HR = H/(H+M) Sty
FAR = F/(F+R) . .
Yes Hit(H) False(F)
Forecast
No Missing(M) Correct Rejection(R)

X HEE = H/(HHM), HIMES = F/FR)Z ZOfR
- SEIH): 7*OI Lot Ao= O, A IE e
- -Lr-xI(M) INFA =N
1 2ek: A0 | 93 A0 015, 4N LUK 92

U=

- 0| FBR): ARI0| LI
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HEY SFEIHE F7lol7] YalA Relative Operating Curve (ROC) H7HA|HES
ARESEALE ROCE= A5E(hit rate)?} H|ZS5E(false alarm rate)d] x5 Z+ &+
PEg AANSt] d&5ES B7Ishs ot ROCE 0014 1A1e]9] gk 7HAIH,
ASEo] 10|11, H|HSEo] 0Y wi7F &3t oo, AFET HjASEC] Y &
= A2 HY F99F 232 oulRitt. thA] ol et o H Y 739 ROCE 19]4,
o] s AIEEZE =H ROCE 0.5°19, 1 o5t & 7HAH &9 A<
7t "oiFS Qulgtth(E 3.2.6). 1 3.2.15% ECMWF 2go] tigt 201649
o] F9 A4S Bt Aotk ¥SAEE ERA-Interim YARS ARSI H, 3
Aee A= 1.5°, A= 1.5°% R0t 8 dSAtas RS dAte] s PAkstaitt
APA7E(lead-time) SEAHE] &4 A5 5171 98l 5L APAMES 2=
AmE FE5to] AAES ATt 2 BdAmE At 7 B34 ARs
71Ekel Wt RS2 - sklem, St ol tiste] i ARttt HSALE O
71&3k) w2t o=39] Hit/False alarmE AARE & ROCE A4

Above Normal : Global Above Normal : East Asia Above Normal : Korea
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J% 3.2.15. ROC score for precipitation over global, East Asia, and Korea.
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