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ABSTRACT

The APEC Climate Center produces seasonal predictions of prominent
climatological variables using a 2.5 degree grid system. However, agriculture and
water resource management are concerned with a specific site or a narrow basin,
which are only covered roughly with this grid system, and demand daily values for
data such as relative humidity, solar radiation, and surface wind speed instead of
large—scale circulation variables. These gaps mean that seasonal prediction data is
too limited to be used widely and popularly. Therefore, we developed a statistical
downscaling method to enhance the utility of the seasonal predictions. Our proposed
downscaling method is based on a weather generator called “acidWG,” and it is
divided mainly into precipitation and temperature models. The precipitation model
consists of several parametric sub—models whose parameters are adjusted for
seasonal prediction. The temperature model decomposes the daily variation in the
temperature and introduces low-frequency oscillation terms that are simulated and
downscaled according to seasonal predictions. Finally, we propose an algorithm for
downscaling seasonal prediction based on those models. The proposed method is
applied to the Nakdong river basin during MAM and SON to evaluate its performance
in terms of reproducibility, validity, and predictability. Results show that the proposed
method produces suitable seasonal prediction scenarios.



Y

L | M A T E Cc E N T E R
KRR e 1
B — 3
OIS AMBH 5

3.1 APCC AZ=SHEL U=/ Ed=/7 [2Ee] F9l--5

3.2 acidWG 28t 2O 7
321 LB POl 7
322 712 B POl 11

3.3 FMIEE B - 16

e L 17

4.1 TS B 17
411 BRY ZAY BE - 18
412 58Y LT Sy o 21
4.1.3 YEL/EKI RO B - 24
414 7|1R9 S 26
415 NZFS K7 At 3 Rp Rt - 28

4.2 A2E0E Mot Y29 HEd o5y E7t--—--- 31






1. M2

1. M2

APEC7|FATE(APCC)+= vttt 382 670E &2 Al&d|S(seasonal prediction)
ojgtil Eel= 7|FASAHEE A4lste] 330 AlSit. 1 dSEEE USRI
E{multi-model ensemble, MME) 7| o2 AJAt=|o] QFYAo|1L AlFgt 4= Q= =
9] A& ERItHMin et al. 2017). AENSE EH9o]1L YFE 2.5% AXEAL

352t 712, A% (geopotential height), SST(sea surface temperature, 35>
2%), SLP(sea level pressure, SfH7IY) & F8 7|FHFES] ASHEE A&

o}, BHo], AEAEe] F8 FR/E0K] wYolY FAFHoAE Lt A[Ho] EF
Aolut 22 {9 Bt BaL, et 7122 RS s, AR, §5 50
Pk Hp7F BRsit) 1A, o3’ AlS7HA e ¥g=o] Aol ls|, &9
AEANSEE FA AR ool A EE-E=d] *lo] 2 AlRto] Ut & A7 ol
AE SESIL AEAS BEEE Aarsh] HsiA T ASKdownscaling) 71&5

Aot 2 BER o,
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)i}
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AFA(2017)2 SoMAoREES 7[Rt A-ASHASE ATt it
23} oj20] 717] EolrjopAL/ojErz0] oIk ofefo] QItk= Aol Hotslod, o] it
glof| w2 Fte 997159 e BARYP o HHK= BAH AASH

5 Aufiohs FHT ot <3 E5E A4

mlo

AlbsHTE. o] 4 ]fl} HAE FH71% 3= AAet
oF. SHAIRE, SHtEof RlSiM T Fat 7hE o] T1El Uit <gke 58T 4 Qle BE
7F BotA, A8 sk=tl lo] dato] Qi 1A, 2 AFollME FUE 71541
AF AFohH APCC7L wiE Algsis A&l S8 0 531, AddES A
A 24 (deterministic) AZT} &EH(probabilistic) dl&C2 FEE =T, d&o] &

AT GAISHY] Bolde ARtEIA EEalEe 7INte R §F Al WHe thETh
AQretaA} sk AAlsE B A4 WO R weather generatorg 7|RFRHCE
A& E JAISHe] =24 weather generator A= AFH(2015)9] AToflA] B
L, SE5ATRI AFAHQ017)7 & AFE S5l L Hl-Eol EAE]Ih 59], & AT
oA ARFE AASE L acidWG(APCC Climate Information Downscaling
Weather Generator)2tal % weather generator2 FAE AT @A, acidWGo]
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BFARELE ArEP 728 YL oz H$A(parametric)
SRR A==, AdaE ARk iﬁ‘i}ﬁ]% ASH 7154 E}E} 715t
R H(parameter)E 25tz Aot} ol 1 BL7F A4 dEA(daily
characteristics)& S 4l=the FolA 719490 we dE-s 2431t 2ulo]
o}, H, 7|22 g2 7|25 0] &) Rk, AAISHE s i or 7
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olF & B 42 vt Atk 280 M e 2 AolA AR ALt tidA
Aol sl 7]%?'5} o]o] 3o A= acidWG =@t Kojo] tisf Argstal o]& 7|4t
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2. A=t R

2. A=t CHEX|S

2 AFoA 22 A IA 71 BEARS} ALSARER R 71IESA
=& 7|7to] 3] 71 ASOS(automatic synoptic observation system) At&S ARE
et 2 A PIAGS Y5 2=, E9], Eum et al. (2010)914AE 1 8
off AT 1471 A2 A7gstol(ad 1), T V54| dBARE 21 7|7h2 1988
| 14¥ 1954 20134 12¢ 31971A]0]th ASOS At okt 71d8SHsE AlF
skt & Atolde A (mm), YHI/HA7RAE(C)F &t o] Are

weather generator?] SARES F=ol=t AREHC}

SHH, APCC AZEEdZ(probabilistic seasonal prediction) hindcast AF&2E
AdoEARR 20}, o] ARE AL 2.5° A9 Z ARG A A4 2m 7|2
(t2m), 3=(prec), 850hPa 7]-2(t850), 500hPa A= (2500), H-HE(sst)Q] TF
T o/fE7HA dlSAET SEEEE AlFEE, £ dFolAe A 2m 712
BrAEZE 2900 9], & AFolAs SRS dAG R A7) bz, 11
1oA AAE G538 B4 AT 4719 ARAF0] AtollA thFofin}, A w77k
1983d5-E 2005d71A|o|th.
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3. A0S SMet EE

3. HEHS M=t U
3.1 APCC A=t #2712t E2/712482 Ho

2 AFolM= APCC AEEEAZ9] AARHE ettt A SolM= 4=/
7129] A9 AHEE 1 sl tet AsEetth AR HFE a2y eAdE
BN(Below Normal), NN(Near Normal), AN(Above Normal)elgtal 22=t], z+z+
< FPUHT 32 3 Ui} Bt 25, R 52 50 @0/ dE8HE S
= 9ufeith, AFEECS2 E4/7120] AHE SEEEE YERd AIE =01, 4
9] EfZ0] BN:30%, NN:40%, AN:30%°[=Hd, g do] dd=rfo] Bkt
-2 8h50] 30%, B H|SE ghEo] 40%, BEEN =2 g0l 30%E= 29|t
APCCE 2t ARAI ] dish v e & 671 71719] ol&’t SESS AlsTh ¥A
2494 AFsIARe] 5 7 Aol ARAIF 47017F =T, AR ot Aolet
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2H FEEETA T o,

=

1 < 1 <
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Aol ute} 2k WEZ BN, NN, ANekal gojich. ¥ 2% #27Kte] 7128 97%/71e
AelE AR,

E 1. APCC SON HzZ 7% UE AZEMZ (20182 88 2H)

s e
A o2 108 18 o2 108 18
AN 0.25 0.22 0.34 0.69 0.56 0.59
NN 0.33 0.35 0.33 0.21 0.27 0.28
BN 042 043 0.33 0.10 0.17 0.13

B2, 7183 BEIRI| 347124 B

Ein 72
Bl o 108 i og 108 =
1988 BN BN BN NN NN BN
1989 AN BN AN BN BN NN
1990 AN BN AN NN NN AN
1991 NN BN BN NN BN BN
1992 NN NN BN BN BN BN
1993 NN AN AN BN BN AN
1994 BN AN NN NN NN AN
1995 BN NN BN BN NN BN
1996 BN AN AN NN AN NN
1997 BN BN AN BN BN AN
1998 AN AN NN AN AN NN
1999 AN AN NN AN BN NN
2000 AN NN NN BN NN NN
2001 NN AN BN BN AN BN
2002 NN AN BN BN BN BN
2003 AN BN AN NN BN AN
2004 NN BN AN NN NN AN
2005 NN BN NN AN NN AN
2006 BN NN NN BN AN AN
2007 AN NN BN AN AN NN
2008 BN NN BN AN AN NN
2009 BN BN NN AN AN NN
2010 AN NN BN AN AN BN
201 BN AN AN AN BN AN
2012 AN NN NN NN NN BN
2013 NN AN AN AN AN BN
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3.2 acidWG 2&u} 29

2 AFofA Atk AEAES/dAIRFH-S acidWG(APCC Climate Information
Downscaling Weather Generator)2tal g% weather generatorg ©|-8%tt}. o]
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3212 g=7| 48

og!

87 (wet-spel)= 799 S5aY(wet-day, o] 3 -4 2tE H]7F 2= )Y
7]71}3§ 49)E7] wiZol, I AR FS 58719 o] 5t ofyzt 7 $8Y9] A
T2 Bosfof stE® x| YRFET AR B9t G971 BHEFS 577
B9 HoAH GIHHSIE HOJok= Markov R¥ET 5949 FrHS Holsh=
Gaussian copula 2O 2 o|FojZr},

E AFo|A 1125k Markov R8-S 524 EIE Apipattanavis(2007)° 44 =
1, 28 FERE A 02 Ee AROIA HI7F @A) &2 A SR 9T
FHEFY] S ¢ WS o, A 12 S3LoIAN A5 f9E 0] & 9A
%= A AH 2= FHEA0] & e ASE AvRith A 13 2+ A=A
4 oFgt -2t Bl A 73t 9ol th-d2tth. Markov 232 584 E9] ¢t st

£ Zo|&E(transition probability)Z# ROty FA|AOZ,
P= {pkr’k? Sk ky = 0,1,2}, Po1 T P02 =1, (ie., pyy=0), 4)

=, A8 koA AJE k20| HolERER o|Foi7l HolgE4H] Hisf, {S,:1=0,1,2,...}°]
Sy=0, Pr(§.,=klS=k)=p, ;. [=012,.., (5)

< W=9l= Markov AR&©0]al mo]

Sk?éov k:]-v"'vm7 5;,,/.;.1:0 (6)

RIS Al P2 O, Se4Ee] QAW 5.5, O Zojg)

su7/| 4ol molth.

> o
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H;(z)=Pr(R(s;) < z|R(s;) > 0) = {(Nj/aj)”']r(a')}71\/‘:2".77167 Z".//'vdz’ x>0,

OliL, a; > 09} p; > 02 247 B29| FHieh Bahe Herdn:. StAwdS £V
S8, 8L R(s,)... Rls,)0] (4= N= A 57t 2 49| 35S tepdcks
< o,

(Zla‘”?Zd,)NN(OvE)v P1a~~~,PdE(071)7 (7)

0, QS(Z]'O) < P
oH (@2 ) —p)/ (M=), 0(Z) > p;
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3213 & B9 LI

UM AFoA AEe B 7|Ho R 3 734 o] B odve]E(Algorithm 1-2)
I FE)LIYE(Algorithm 3y ARSI} AZNA, R (t) = (R*(s1,t),.... R* (s ) &=

Algorithm 1 (E28Y Z+2 MY

Of2H0ll SHol= ZE 242 242 A0 ol MASICt, SR s* 7t ORI M, ORKel HAE S8 1
SEHOH SiFol= 5 R4 (s)), .. k¥ (s,) & HERICE

1. (4*,....2) ~ N(0,5) ol

2. Ur=a(2%), j=1,..d 2l S T

*
Uj >p'ﬁ 2, A*>Q7

0, U =p; 0, Ar=0;
R(s)= . (Uj**pj 20 s+=41, 0<A*<g
J b

j=1
3. RUOF gx=9* OIH, R(s)),... R (s,)E 2 AFEQ| ZHO= FolTt T2KX| O 1EA= SORITY

Algorithm 2 (27| ‘44)

A

O] SEol= 2E 240 A2 ARM0| HoiRICi MAEBICE 01T AR ¢ HIZ TS E5H ARGl S87IE

O tiAl= ik

1. g*=02f FHN TORIEHE PE Markov A& §%,....5, *2 MBIt B m2 (B)2 20| F==
FRI0IC

2. k=1,..,m0l Ciold, s* =g+t FHM Algorithm 1
Rty +1),.., B (t, +m) 0| S SR71E LEHICH

njo
0

ol 2+ R, +kE MERICH

1o AsA Gk 4o BEiE BE nal vjEdon Puels 24



AZCE SMlet

O] mE Baegts AT A€ S0, 7 3¥ 219 ViEina & o, ¢ 2 3¢
159, t,= 44 15%0] 59, 392 25/319] BER, 44 6/319] ZE=E A=t Tef

do| A== oHd, @0l 3dojole BE B 489 g A E o] gt
= .

Algorithm 3 (2 22)

(1. 701 291 P10 B (1 N), 720 & 2
S e 99| 3 DRYEEH/\/ET Soi= T"TIE (Sl
"1 0P, 282 SISt 2K o8 [ o

1. ¢
2. BRF 9= DRYZIH,

20| AMMED} FOFCR S B ¢ 9| S 002
| Oflol THig SEoiEin 29| TPio] 248 ROk
CA2 ZiCH

Ls—1L—

2-1. pt0 09 US ¢ U FORI FUMHE 7RO UM HHSH HAlo= oI,
2-2. 71%7| 20| LE 20[3 BXL (Q)Z5H MAsITt
2-3. t=t" +1,...t> +LOJ| CHoN Rx(¢) =02 EL.
2-4. t* 2 W0l LS ol 52 4 WETZ HH0, 1 HHZ Ols3iCt
3. DIoF 5= WETEHA,
3-1. &7 | &80 2otz 2E 20| S ¢« It ORI SUPMES 7IEOE M MG HAOS Foi}
3-2. t, =t 2 FHM Algorithm 2€ Sl 87| R (t" +1),.. Rt +m)E Mt m2 587
ZIE |D|°[f
3-3. ¢t 9 0l mE Gkl 59| 2= DRYZ HH0, 1 A= Of=elct

322 7|2 2y 19|

A 1olA AR 50 AHA/AAINL T, (5.t), 0 = max, mino] chaj ofehe} 2L

wojg wejgy:

—

o (5, ) =E{T, (s;t)}+ A, (s,t)+ A, (s,t)+ 0, (s,t)e, (s,t), o=max, min. (9

oA7|A, E{T, (s,t)}i= BS7IZEY] B2 7125A1, A, (s,t)2 A5 A, A, (s,
+ AradRld], of59 & E{T. (s.t)}+ 4, (s,t)+ A4, (s,t)= A 9] 72842
oustaL, o, (s,t)= FEZHAL €, (s,t)= I anomalys X3 £o1E5 9%t
ZF 949 FAFQ XYy} 42 4742015, 2017)S s E vt} 1Y 2=
FEAF] 20108 MAMZ|7HOIA FEAH 2] d2a17]29] 5 2E Ho Fo &
e 5ol Fds| AFm M52 I A= woHEh Egh I 32 AFuE
I =R AEd =

o~
~—
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o o
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TMAX MAM in 2010
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(201732 23hE B3l Lolxl AFut 1Eo] Fotrlor Zesgol FolsH v
S ERIsHL o]& 7|Hte® At 7S Aot AT ]% AFat 5ol

 Tave = (Thax + Toin)/22 DBV 2S WEAT A AT 233 7Rk AE
SIS AlA, Fo1d A5 AJ8stke AFat As2 Bdshe 7Idol 28

sft. olefolA] 44715 AlQkeies],

Az(t) = (Ai,max (817t)a"'aAi,max (Sdat)a/liﬁmin(sht)’""Ai,min(sd7t)>7 VI/; = (VVi,lv"'v I/I/;,ju)
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Algorithm 4 (MFIFES )

i=1,.,n0| & PEICE LIERHT, WL%Z W, A=Y 4,24 S 2t 2 7RNEpt FOfS
= i=1

[ CISO| T2 KiEI} XSS AAISIC:
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B9 FH WIS Merd S7HE Rold AE Zits AP 2 XI0P7HR2let AlRIe| HAMHIZE UEHHC

[=]

UE[7|2 LEA[2

32 43 58 3 48 =
BN 0.108 0.041 0.054 0.051 0.013 0.078
AT | NN 0.098 0.023 0.009 0.088 0.038 0.044
AN 0.09%6 0.091 0.030 0.042 0.065 0.032

BN 1/5 0/5 1/5 0/5 0/5 1/5

7old 48 | NN 2/5 0/5 0/5 2/5 0/5 0/5

AN 2/5 1/5 0/5 0/5 1/5 0/5




30 | Weather GeneratorS 0125t APCC AEOIE A3}

N -

AZEENE 7o -

10, S5 uxpeld Aield o
TMAX-TMIN TMAX-PRCP TMIN-PRCP
3 48 ! 3g 48 52 3 48 =
BN | 0.106 | 0.094 | 0.079 | 0.094 | 0067 | 0.077 | 0.055 | 0.050 | 0.088
HOIRE B | NN | 0090 | 0066 | 0.108 | 0.062 | 0.071 | 0.070 | 0.061 | 0.046 | 0.056
AN | 0072 | 0079 | 0.070 | 0.087 | 0.079 | 0.046 | 0.059 | 0.076 | 0.055
BN 4/11 2/11 2/11 3/11 2/1 3/M 1/11 0/11 4/11
AL G NN | 2/11 1/ 5/11 2/11 3/M 2/11 0/11 1/ 1/1
AN | 3/11 2/11 2/11 2/11 3 1/11 1/11 3/11 3/M
E 11, 7188 AU e ok 118 2V 128807 ANQ! ZR0IM X [ARAIL 7 XI0P7F 30
O] LEiE
o 108 (h=! =] 108 (=
BN 0.035 0.055 0.080 0.046 0.070 0.082
HOR NN 0.047 0.083 0.120 0.032 0.095 0.059
AN 0.061 0.038 0.054 0.105 0.043 0.133
BN 0/5 0/5 0/5 0/5 0/5 2/5
g 28 | NN 0/5 0/5 2/5 0/5 1/5 0/5
AN 2/5 0/5 0/5 2/5 1/5 4/5
T 12, 7I2E LRt Xold o,
TMAX-TMIN TMAX-PRCP TMIN-PRCP
o 102 g =] 108 (= o 102 (=
BN | 0.048 | 0.117 | 0.090 | 0.043 | 0.078 | 0.062 | 0.058 | 0.049 | 0.049
HOIRE B | NN | 0069 | 0.09 | 0.090 | 0.041 | 0.085 & 0074 | 0.065 | 0.052 | 0.054
AN | 0.060 | 0.090 | 0.091 | 0.043 | 0.100 | 0.082 | 0.053 | 0.063 | 0.056
BN | 0/11 4/1 3/11 0/ 2/11 2/11 o/ 1/11 1/11
AL G NN | 1/11 2/11 2/11 /11 4/M 2/11 0/11 0/11 1/1
AN | 0/11 3/11 1/ 0/11 5/11 2/11 0/11 2/11 1/11
=z E i = i -
is fliii;i;;; {!}”’”E I },,,,ff,;;;?:::—,:;_,_i ,,,,,,,,,,,,,,,,,,, e e Pl i} ,,,,,,,,,,, f
T 14, 1129 UERPI2O| K WISAED) ANSI Z9 KPRk 7

KEE0| TE EI2e

SEHOIMEC Zoit.

oo



4.2 AEEE0IS LMt HEO MEYat oIS Wit

£ doA=, APCC AEEEDS hindcast A=) AME WS &85 A2 AAl
ot AEE 7ot gtk FEMAM)T 7R2E(SON)] AEAIZ 18 A% (B8
24, 7SE2 89 B4 AEEEAS R A= 53 E 13 &2
E£9&2 7H50] Main AlgorithmS A-835tch 1 A3} 7+ A& W3l hindcast 7|7F
(1983-20059)2] Hisfiutct Ny=10007] AU E f=th. o714, AEAS FAISH A]
Uzl Az 2RE Hdojd 3 ¥EA(monthly characteristics) 29| 2247} o
4L BRI & dqoMe dEA4CR A €AY e
WA= Lol

@A AFoAA= hindeast 717F Hisiattt 1000702] Alu=] 7} 917] wiwol €5
AR B2 oUE gHET 4 QL A A 95440 GEREE Yttt ol EE
27t AR o R dojl FEAJQ] Ko sigeitt. vhdd], #SAR] oA
59| AN wiZoll BS717H9] sfuitt 4E/d9] §F gho] FojXith. A& &0, # 13
= hindcast 7|7} $571719] 3-8717F 5% 499 AL EAS AT} 447>

AB=ghe Ak, 19 15 Add AAlsh S Sl dold 24 8ol dB7e

FAERE AolXl WEAY] Hret AWSHE 244 £ o2l EASHRE o714,
A+ it hindcast 717H} #E71749] 38712 1= {1,...,n} 9 3 HERdTh AUg]Q
Ao HEGLE 7t 2,7F FERE UL 2 (sample poin) 2 & & & AY=A= H7}
ok 4= Qit}. wheF JEtH, {o (Fi(r,)): i€} e BRPFERES wet A4S A0
Bt} (0 BEg7HEao] FARuoky), Teju 484 Bk (0 '(F(2): i€1)
RO R Aol F7t ¢, E cl&shet]
o] A §-83HA15 &le B a7t k. ol B A& S=Q MSEE AWt

B & 9ok &, X771 £E w2t P8RS, MSE = E[(X,—«,)’] oItk O3
g, MSE g2 df iof w} #Eo] Joug, sfof theh Hdgt
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n

AMSE (Average MSE)= 1 ZE{(X — x»)Q]

1 1
ni=1

2 FIck o] o] sRtoRA ASEOIE NI} Qi B9 2 pox = pn = pan = 1/3
2w, e} o] W] cik AVSES: AMSE, ofek glche, o 7k 2o
£ T AMSES] 8] AMSE/AMSE, 2 AAFgick ul9] gho] 13t} <o Agofzo] f2o]
Sk & 4 oA

B3} 7128 74 goll telH QA AT WAPEL MG ANE E 14-159)
2 A E 14 H}EEE, HAEkE Qlofrl YEHREL FO4E 5UH A
yol wpo e Wept e
SN 16, L 5 159) A3 BF Ak el A9 Aol At

E 13, hindcast 71t #5721 E5717K(1988-2005) 32 =2 422 ARLSNEL BT/ [2( - C)°f 25ak

Lol AZEEME 7 29| AEEEME
A AN NN BN AN NN BN =ro o =
1988 31.8 335 34.7 31.9 36.6 315 115
1989 23.1 31.9 45.1 50.4 314 18.2 134
1990 315 35.9 32.7 36.8 354 27.8 1.1
1991 34.0 36.0 30.0 24.7 414 33.8 12.0
1992 376 35.2 27.1 41.2 38.0 20.8 11.9
1993 304 38.3 314 46.4 329 20.7 114
1994 24.8 38.2 37.0 175 37.0 455 134
1995 40.0 33.2 26.7 425 34.2 234 11.3
1996 28.7 33.6 37.7 295 33.2 37.3 10.2
1997 314 34.8 33.8 411 34.6 244 12.3
1998 419 32.2 259 48.7 34.0 173 15.3
1999 280 335 385 58.7 274 13.9 12.8
2000 23.1 33.3 43.6 50.4 34.6 15.0 1.7
2001 34.1 33.2 32.7 33.8 37.1 29.1 124
2002 36.6 35.2 28.2 457 334 20.9 13.0
2003 39.0 35.2 258 29.0 40.3 30.7 124
2004 33.2 36.3 30.6 39.9 37.2 22.9 13.1
2005 32.2 37.6 30.2 41.2 32.2 26.5 13.2
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J216. IE
3=

ez 2O =

&8/

A=
MY

[74(1988-2005)

HOP L UL,

Sampls Quantiles

==

S

(I-MHX—i) [OFS
==0),

I 14, MEY Wt Znp BREYHEN0| S K-S 280 RoRiED! "RAME 5%0A 5EHAT IR MAMEE
Sofl o 227t oY (biasedness)0l AL,
=22 =
3 42 B o2 10 i
U 0.169 0.428 0.315 0.068 0.628 0.285
HHA |2 0.198 0.746 0.048 0.364 0.127 0.937
H 15, OIEA B/t 2k AMSEQ H CAMAMCZ 2TH7|20] Cish GiS-a0] UCH
22 =
K= 4 5e od 10¢ 1<
HENUS 097 0.99 0.95 0.92 1.05 0.98
AT |2 0.90 0.85 1.00 0.85 0.82 097
Normal Q-Q Plot

Theoretical Quantiles

Ot 23 50| FHA|2( )] HHOISAN
o (F ) s i1} Q-Q B T8
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b. B8 U EE
51 & E
ToA= acidWGErL % weather generators ©]-83F APCC AlESE

20| st WPES AL, —"1;_/71—24 g7} Soo] Haske] Al W] A
2 BII acidWGO] BALBE 742 q7} 7| 2Lg o= o]Rold it 4L
B2 of2] W (parametric) SIIRPORZ FHRET, AolEe] A W4
Aol wet 540 gre 2SR 0K Walh ALEPY) B4EL P40 YEA
o Boistrlol, AL e WEA uel Dok AEHS A1) Wk Zol
]

S & % gl o, Vlenge A7k 712&154 BolAlz HAELY, £33
= =k

o)

Broste 2102 PSP} YohAeh ARISS 1 SRy el 4

120 AFupE ol st W WH

o 845 77| Hofst] ke WA oE A Eﬂ Xi—rlﬂr 5T 2ol 7125

e
2
I

BT
of
2
N,
rUZ
9‘&
rr
n)
N
o
1o
o)
=
=
juy
rE

o
N

ARt AAle WS Bt 7I2E W wreoll A8sto] v AddS/dAlsH
AU AAbstal, olE BATC = HPHE BUIskY. 242 IA weather
generator?] SAA Q1 B7PEAR] A Bt AESEASo 485132 wiof Ao
A= A A H o AT S-S 7hsst] 1%t AEERES hindcastd] AAAISH
A G7HE FEsto] AAISIITE A= AluE] . AAmo] YEA, Tk €54
B7H] 232 Folth. AP B7F 23, 159 ofg] d544E 229 AE AYstd
2 Aotz Ao g we) g, A-EEaAlS hindcast?] A8 Akm B7HollA =
AL S0 di sl drd7drda Yiat72S 45440 E EsIel=T], AAlst
Ho] A o2 At JAISH RS BASHL e SRISHITE BHH, AlEAS
et $-212] FET FASH, D710 tigt dlgAdo] 4T A Uitth A4k
o5 ARk At BEE dEA o de= EHh




I Weather GeneratorS 0182t APCC AZUIE tMeh e JHY - AREENE 71Ho= -

52 E E

AFA

_4

sho] BMAQ] acidWGE A 5:d7k0] 978 B3] 54 9 Heo] ool A
2 AT A, o ds] A@Ao] nlEs B2o] S4o] k. B Aol St
AL ThaTt 2k Qb 712:9) ARFE A|4o] BEAo] e} thA Yehts 297t
919t ol anomaly®] RS YEAo] wet T A Ao dHol T Ao
o, QAo wet & 9 o A

E X (empirical distribution)&

YA ShE, AR REE PJORER YL B
SAGIh oIS A S AT Thal A
2% % QAT E, 0% €7)-20] ANSL 499} o] Wrjeo] e uf, YHTAe R
o] o] AISISLT, WSt AlZE WRA(2017)9] 1Y 2304 AR WA 1
ol97} WaksA grout, mawAo] tiet AuuiEAe] ujulrl Yo oAl 4
}
A

ek

gtk HE0, 74]%—;’-"1]% ‘FAIFE7eIA 18 A AR
1 o9 ASAYARIE HT Aol

r+

Nt

oh=9] weather generatorA ¥, acidWGe EEE JA| TSARTS ARES] &
AEc) oA 7123 o] ISARTO 2 AR /SIYHE Fotal Host= A
AL ot AEUH S Ee} o] AdASEY B A A&t 7hsStthE, T
AN ARt 714dHe7Y 7Hsd AL R Z|tE. 3R AtollA AddlE 9] o
% &85k WHE Atste] dAStolA 7|2 &8 £ WA} jith

Main AlgorithmollA] 7|23} 734=9] Y&/ F:0iX] Adg &S0 wet 532

23t sAg Gof whet % S4o] SHolH e 4 ek AA, 799 B2,

rlo

5 E40] 4Tt SosA Uehdct & A7olA B/74eE U7 fuS o
2 AR, acidWGE TRt A%zt A71o] 288 e Festel pgEe] g

A, LEbS 7Rt 2¥F o2 A-eEdSo] W] ol &+ W40 A3SE
E X (joint probability distribution)® Fo]& IQ~7} Ut

AEoA AFstA=ol, AFAQ2017)014 &L F-olA ATt 59 it <=8
7|8te] Ao S MRS Esiath. d2iA], = AlE doiAe ditE &3 A=
Htat AlZdE 719 WA R R7) A87Msolth 9 Aqtof|lA T RHAE H|as) g
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