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7232 Qo 7I$Hsk= 21471 A AAel
o SFFoIAL =A| ARBY F2 YNE hFEFHAC
71930 thEE o®A sheviol wel =71 3
YHo FEET ohlgt =719 A&Tksd U
oE7F &Y Utk V1SS thSE ok 7=
sl 71§ 9ok - Mg W Fok Hol, 71—,—
H3} eAslol e A7 8T lem, B3 V)

T3 WEk2 mjz 71$HE e A% HEke
"ol lojA ZEHIA} ddHel HE g 9

o} (7144, 2009). IPCC AR40) WE 7)ZA|AHIQ)
%‘dfi}** Hushy ATFET 7128 d4Rs9 4
HOSH £ 429 83 ¥ AFET d4H
#5 ABOA BHSIA UERIDL Ag
10069 (1906~20051)7F A ATBEALEE (.74C
A&3em, Y8A1E00 Y5k B §d HEs
1978 oO]lF 1080l 2.7%, oE0l= T.4% 24
o} S XFEDFHSHS 19619 o]F 7k
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o, BRSIREZRE 7] & 24718 5%
7} B7HEAL, U] & 247IA S5 BAF AL
ELOIERE BAZAEORE HMEE), 2AIAA
E2 AAF 712Hsizdo] QEEo] "AFE 7%
M AU 2ot s, ojE) 7SS @0l
OlEErt ESH 71EHMske 7180 XYE EXo)
mel TiEA Ueld ¢ JeER, AYXQ gekH
7t B 20 ge dE nlEe Adiie 2ot
AAISH 71583 Mg AlEr) @7Ec). olo) wkek
HAF 7158 AUl ol QAs1He =836t
of &l Y 71383} Auglert AsEch (014
3, 2009). &A8E 7igoler & AAYY Zdolut
Hlolg] BACZ =X8 WA X998 AAL9 F
B2E &5k W e 9uisitt.
2 2ldoMeE 58 2 sESAES 715k
e Fg B 28 vl J1eHs A9 AR E
| 95t} 2R3 @ (GCM, General
Circulation ModeD)3} ZAMIZ71H  (Downscaling)ol) £H
olo AT EQLCL

] Ci=82g (GCM, General Circulation
Model)

82 e (General Circulation Model: GCM)O|2}
7184 FHEAES BElH, Ji5H, HESHE E
H, FE84 e Y45AE Iy, st BEE
EdE oln] &EZl EYO AL} UYRE 1178}
o] 718AE FRIE BASE Ae 9u)dht (IPCC,
2007a). 2ol 7193 d4o] 2 F1 A
T 712 AlcdE F4 Q4 BE ohgl, olo]Z
&, Blagd iyt g8t & A9 tiEEY 7
T A2E Q48 ol HEgsE 1Y
(Coupled General Circulation Model, CGCM)S.E 2
Sha ot (BEH, 2007). GOME 7188 #dsle
Hl 583 o E2IREY 43a8s FAld

AEskd A, o2 2 njge] J1FHSE AT
ol X2 HFl] Fe olFE 7|5HE A9
VA ZEsh Sl E gEAY ok (B8R,
2002). mlg 7| SHSAIURI L BARg flotod 2t uj
EAIUE 20 wiEt 88 7] BAgREE Y
o MEAZITZ 100@ 0]49] AHE e}
A7IA S& E7IE Qg vl 7] =4
A}, 2 GCMOIATE TRsH ol o
ARE AFstd A=, 4 HZduict x1o)7t
O} QUK og REZskal e Hee Table 134
A HilAjol Boish BE2 237 EH,
REE FAlEE Table 29+ 2o}’

DIPCC 4% ROl Boidt GOM AHEEE "The PCC Data Distribution
Centre (http://www.ipce-data.org/) oA AMEH I ek
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Table 1. The Climate Variables of GCM Output

Variable Description

hfls Surface Latent Heat Flux
hfss Sutface Sensible Heat Flux
hus Specific Humidity

pr Precipitation
psl Sea Level Pressure

rlds Surface Downwelling Longwave Radiation
tlus Surface Upwelling Longwave Radiation
rlut QOutgoing Longwave Radiation

rsds Surface Downwelling Shortwave Radiation
rsus Surface Upwelling Shortwave Radiation

ta Temperature

tas Surface Air Temperature
tasmax | Maximum Daily Surface Air Temperature
tasmin | Minimum Daily Surface Air Temperature

ua Zonal Wind Component

1as Zonal Surface Wind Speed

va Meridional Wind Component

vas Meridional Surface Wind Speed
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Table 2. The Description of IPCC Fourth

Assessment Report

Models (IPCC, 2007a)

~General

LR e |
Country Circulation | .
: s Model |
ustralia's Commonwealth
Scientific and Industrial Research Australia CSIRO-MK 3.0 ~1.9°x1.9° 0.8°X1.9°
Organisation
Canadian Centre for Climate Canada CGCM3 (T47) | ~3.75° X3.75° L9°XL9°
Modelling and Analysis CGCM3 (T63) ~1.9°X1.9° 0.9°X1.4°
Beijing Climate Centre China BCC-CM1 1.9°x1.9° 1.9°X1.9°
Institute of Atmospheric Physics China FGOALS-¢1.0 ~2.8°%2.8° 1.0° X 1.0°
Centre National de. Recherches Prance CNRM-CM3 ~28° X2.8° 0.5 ~92° X 2°
Meteorologiques
Institute Pierre Simon Laplace France IPSL-CM4 92.5° X3.75° 1°~2°x2°
Maxx-Flanck Institute for Germany | ECHAMS-OM | ~19°xL¢" | L5XL§
Meteorology :
Model and Data Group at MPI-M
/Meteorological Research Institute |Germany/Korea ECHO-G ~3.75° x3.75° |0.5°~2.8° x2.8°
of KMA
Meteorological Research Institute, Jagan MIROC3.2 (hires)| ~1.1X1.1 0.2° X0.3°
Japan P MROC32 (medres)|  ~2.8° X2.8° | 0.5°~1.4° X 1.4°
National Institute for : 0 0 o o 0
Envirommental Studies Japan MRI-CGCM2.3.2 | ~2.8°%2.8° |0.5°~2.0°X2.5
Bierknes Centre for Climate Norway BCM2.0 ~2.8°X2.8° |05 ~1.5° X1.5
Research
Institute for Numerical Mathematics Russia INM-CMS3.0 4° x5° 2.0°%x2.5°
HadCM3 2.5° X3.75° 1.25° X 1.25°
UK Met. Offi UK s T T
o e HadGEM 1P XLE |03 ~10°X1.0
Geophysical Fluid Dynamics USA GFDL-CM2.0 2.0°%25 0.3 ~1.0"%x1.0°
Laboratory GFDL-CM2.1 2.0°%2.5° 0.3°~1.0°x1.0°
) GISS-AOM 3°x4° 3°x4°
Goddard Iréstizz for Space USA GISSE-H X5 2 % 9°
GISS-E-R 4° x5° 4° x5
National Centre for Atmospheric USA PCM ~28°%28 105 ~0.7x%x11°
Research CCSM3 ~14°X1.4° 10.3°~1.0°x1.0°

22 g4 x|




Korean National Committee on Irrigation and Drainage

W AMISH 7|8

Gensral Chroulation Models

i
. { !
@XI:YL 'H'EQJ GCM‘S‘ ‘g‘ﬂ‘ “E‘ﬁﬂ"é‘ol ‘?“‘ij krﬂ g ! (eCMs) { Statistical { Empirical
. ) i ©g. HadAMSH, ECHAMA | pownscaling
E:-E L7/2'7] [LHT?.‘OH 7] = sz }'QJ Oﬂé"@ﬂ 9/101 O;Iad% o \ Change Factors
& U 5L g om, gl #—K}% Qﬂi;{)ﬂ/ﬂ Qﬂ@' Regression methods
OOjﬁ'E—J 7] _?_ /&) % _I‘)r_._ 7*;1;52_ _/;: 8;}\]4/]_1._._ ‘5]‘7:"% Dynamical Weather/circulation clagsification
1 - i N
a L - Bownscaling / Stlochastic weather generators
AUT Yk, RS BNRHE] COMS 71594 e
egional Ulinute Models
o 2ol Qold BB NFENY shiel Ay e s
&g .
p/] &3 = E‘"/\]—(:)—}'}” = -/}\_ }D} _6_]_ K’]—'H’”"‘:.J SRR ‘\ Chimate outputs
OFX o

H
=
g ZH0) g ANHEFoR p}%k@

Fig. 1. A Concept of Dynamical and Statistical

&Fal B8
715 OIS Hol= o) 713 EHS THE Downscaling (Wilby and Dawson, 2007).
25k A7 ATt (Bae et al., 2008).

Table 3. Main Strengths and Weakness of Statistical and Dynamical Downscaling (Wilby and Dawson, 2007)

Method Statistical downscaling Dynamical downscaling
+ Station-scale climate information from GCM- » 10~50km resolution climate information from
scale output
+ Cheap, computationally undemanding and GCM'SC&l,e outpu't )
. , + Respond in physically consistent ways to
Strengths readily transferable different external forcing
- Ensembles of climate scenarios permit risk / .
\ + Resolve atmospheric processes such as
uncertainty analyses i .
- Applicable to ‘exotic’ predictands such as air | O o hic p rectp ttation
quality and wave heights » Consistency with GCM
* Dependent of the realism of GCM boundary + Dependent of the realism for GCM boundary
forcing forcing
» Choice of domain size and location affects « Choice of domain size and location affects
results results
* Requires high quality data for model calibration| - Requires significant computing resources
+ Predictor-predictand relationships are often » Ensembles of climate scenarios seldom produced
Weakness non-stationary « Initial boundary conditions affect results
- Choice of predictor variables affects results » Choice of cloud / convection scheme affects
+ Choice of empirical transfer scheme affects (precipitation) results
results - Not readily transferred to new regions or
» Low-frequency climate variability problematic | domains
* Always applied off-line, therefore results do | - Typically applied off-line therefore results do
not feedback into the host GCM not feedback into the host GCM
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g Wol wg} Fig. 13 2ol IA DIRE B8
&ty EPA e BT g A
93}7]~r-.‘£'°"" (RCM, Regional Climate ModeD)E o1&
ot B4 48t 718 (Dynamical Downscaling)3 2
o 715 ABA dUECE FE6HH ciSs ¥
FE 01%6}‘.: 074]3“0 ’W\ﬂﬂ 718 (Statistical
=X AAE 7]
Yy AR éma 7\%4 [ EEg o
Table 29+ 2T},

p SH MHE 71

S5 Mgt 72 97152 (Regional Climate
Model, ROM)E 0185}
of

Mol 2% W\ﬂg}G}
B AR gaxd) tis) 2EoE Ms B
HE ge & ok A9 EEY 7PEES 18
RCOMoll= &7127, ARl wigh ¥sgks 53 714
b i =) T

okl Utk o] 7oA §F Mgk A g 2
A RCM all(Solution)d] tivt HEo] ZAES
F& Aolct (Cocke and LaRow, 2000). &8 A3}
7180 o]8E = ROM2 718508 GCMI B¢
AgAdel FXE AU ek I ROME 018
& 75‘74]

SHOWOI GCMET} Sdof] 71gA 1ed 4
.?l:.. -

24 | st 27 4 3 XU

’“«“‘Iﬂ}a 9—_‘?_, QL:. 2K i U1k 96
6}04 AMZETH
e 27 8 EH ZAZRNCEY ABHEER
RCMOIAME HiEA LRI Q0] wE 247FS 557t
Zgzjojof sh} (HYUH, 2008). S 71&EolA
£ ECHO-G ZElg 55 A3t Al MMbE AlE
S Aok MMbe= SIUE7} 27 kmEA, AlB ALt
2120of thglod 197T1EEE 21004 71K19) 4B H Y
2Ed XS B, A, B 712, B85 s
2)E ASotl At (713‘?'-%55'}@&41&{ http://
www.climate.go.kr/).

P SAH MMS JIH

EAX Mg 718 tiEY 7] £8uEo]
7129 thy] SEsiE SAT Aoks Aol &
OI5lod Tt GCMolAl ROjFH 23t A971%8
& ALol9] EAE BAE Hohlo] YAlskoks U

olck (B, 2008). olI3t AR ABHE A
Wrlgs % bR Qo tiE V1S4, 18l
Re/=A AE BN (NE, 8-k BT J81

EX o]& B 9ol mMs ge s U
AeE HELE 1 Ant (B=0E7180,
2004). olEdt FHoIAM, R 7% HLE (B

&g A 1wl =4 Mg (K
2ol HZAIA F= EAREE AR 2
2N A e A 71557 Joidnt (B3EE,
2007). Wk, GOMEERE] Qoixl dFIRES
EAREY I ARE So7} s =A 18
I NA7E BEHES UESH "ot (dgA

2005).
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1) Aolgt4 (Transfer Function)

HolgrE o83t 4AIE 71HES GOM AR} are
TARES 22 AFHTEN Uit GlEIXIZ b}
of, tE 37 BYE T ZAoltt (T4, 2005).
oMl FARHEES Holgkr (Transfer Function) 2}l
F2m (Sailor and Li, 1999), Holgkre] Sejg2s: A
3 AL, FEA LAEWEA,

OOy

HIAE WEA

3 AdZ4EY 71H So] At (Brandsma and
Buishand, 1999). =047+ (2000 YOUN
GCM 28 & o]8alo] Holgke EEel SDM 1
= 01851, Y8 g, H2, FRVIRE 2

glel Sgd [

2) YIIERF

<8 HE (Atmospheric Circulation Pattern)& ©]
85l GOM AIEE 899 ZoEes 445}
(Downscaling)st7] 18 71z Aojch. #5 & 7]
URZI| A1E7H SEHEE oldicl] fld ol8%
At 71F:3 sllMe e AFdsh] Sl
GIM A1EE & ohiQl ¢ 7LRIEERE 7&H
7 lcgee FASE ZeRdy Marres
olgsit (Wilby and Dawson, 2007). GCM2 71¢}
(Air Presure)Z22 th7[fAee JE56] EOoh=t,
A2 71gols JACE 7] Eolth IHE
2 HES A¥0 g 7UEES} 54 AerEi)]
TAYo] Exgitt. & T GIMe] AXERE]
U2 FFHo] R #he AEske A il 4Rz
Be &8 71 22 39 trieguEE o1&
ol ZIUAIEE 4HEshe WHoltt. o] 71He A
A BardossyQt Caspary (199Dl QoA MAIGHA

o, 71eh, &, 75 5& 01851 XY Bl

3) 714487] (Weather Generator)

7)aahly] e HEXoz AESH 7] Mg
B0l tigh BAX ZESoltt (Wiks and Wilby,
1999). B2 ga¥rindo] @5k AXE, IA
B9 YRES 1Y ARRNFEN ZFo] EHHUC
U, ¥ ZEEE o]8o] Jksoitt (Katz and
Parlange, 1995). Y9 Z-ui g REgoke G
o) 2AE EF, TS FEll gE 717
9] 0]80] 7+58lL O|RES T SAEQ HIY
OJESY. Hrt UubdQl % 7HAE Markov Chain
AT I Spell Length A WHolch o] @FIA
BoE EAZES ENFYE2 I AY99 7149l

ro ogr

4 dn
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wol whEl gkl & Q)
Z:}-/F- HES A58 98 57419.‘3““““ oriel, 7l
APAVIE 7V dHbEl Huoh AXRE, Y
BAlet 22 o2 s AHgE S ekl
Uct (Parlange and Kalz, 2000). A< 0199 H4E
= Ik 718 28t HES iR, 58E
W 1A AP0l BHEE AR, Zuag
Qo wel 1S0A 2AE AL
(Richardson, 1981)011, thvt2 2EHE ZAE 81
dE TiA7I9) iSO A 2HE Ag &
NeH,, B JH9 it m7fEse) SRR
NS BAMEE NP & At (Katz and
Parlange, 1995; Wilks and Wilby, 1999). &} 7}&
Hol HEH1 e U 71Yed7l= LARS-WG
(The Long Ashton Research Station Weather
Generation)2} WGEN (Weather GENerator)2HH0 T},
Semenov & (1998)2 TiEAQ) FASA 7)2paal
719) LARS-WGS WGENS] & REES |8 n=,
ORAlo} & Holgh 71EAGo] B &5l 2o HEHy
= 715 23 LARS-WGZF WGEN] H|gh B84
o] ELHl AMAlBICE ES igE § (20012 %
Zluzt 5670 71HBEARE tIHOE HEdlY 71&
20X HOGH] Roh= AYGHQl 75EHNE &
sk Acs 25Kt &30 E
7VARIESE S 71T W ASdh= A2 AU
220 W 7|EH3} o
WGE ol8sl plgf 7
FAO Blaney-Criddle 22 o}8310] &) 713 B9
9] =H9] AEEHRIE 5Kt

fuf
rr
N

%

4) Change Factor (CF) Method

Change Factor (CF) 72 &2 7159 Z7hjElo]

26 |Er2 e 5 x|

W37 okl 7rgstal, 84 ]
OF HwE & e FEE TN 7ISHSIEEE
7t igt B2 ATl HEHO Jrh. w2l
(2008)= CF 710l ost dAist 7|8 e st
Askd WA 714HSAE 308 (1977-2006)74] &
& IS EE BSANEE dETAAEE T8O}
I GIM AlvzIeE nEl 7IURIRE 2010E5E]
20094719 B H AEE FEohL, E8F JAA
59} nlEiRlE1E] Ao] Fe HIEE BY5K 7I1E
Ax (20008)9) 71AkAkEo] tigl o) vlgEs 4%
H 83l GCM AUEIE tlzl 7IIARE F5ol
Kk olEst CF 719l X¥71s8st AlE 27t
AQ7|=EHEO] Ay Htet 2™ FAL Utk
& Z™o] Jom, =5t Aldlo] skl H8o] wh
2o}, I#U HEF Q0108 AEFE V1% Rdg)
A¥ Yol gEHolgke THEE Art (Jacqueline and
Robert, 2005).
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B SRR B BUSRI S0 ool QolA
GOM (IZES nigos EASE st 7lue
o183 Wo] o] ol8H T Y= AFolt), ol
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WEOE a7 "ol HsehT, TS GOM 4
£22 HOE o 98 B 45 NIt 7k
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Hot AUEI2E Agsh] Adide AEst 718 BEAde WEsH Eoh ueikd 71EHEt B
AUEI29 GCME d™io] HIEA] HdlElojor 1 X= HEke ‘iﬂiﬂ YMe A+ S5 718
H7IE AUEIRY HdE 7182 oed 2ok AES GOM 483 7)13HE AU Ao ¥

(IPCC, 2007b) Qokt =5 38 EAVEILE 888 GCM
Criterion 1. Consistency with global projections. H ASHL ATE & mE 71EHsie) e
Criterion 2. Physical plausibility. ASE 0 He} 7ts HAE JEsehe A7}
Criterion 3: Applicability in impact assessments, oSt AoE IEr. uEiA &% 715HIE
Criterion 4. Representative. OIS FakollA 71& TIAsh 2o & shiQl =Y
Criterion 5. Accessibility. Aol RAME TieFsE GOMI IS 7IE &

St CHEQl (L7t o] Fofxdo} Bt 01§ &ol
oL GCM Adlol QlojA] TEjsior E A2 ©F  EF odE & e BEE Zug 3asksi 9
=3 2t} (IPCC, 2007b). 3 tbEel BT sYeA J4 2 g H=F
- Vintage o] mlgdE|ojof & Aoltk
- Resolution
- Validity

0
kl
Hl
re

- Representativeness of results
1 ZEH, 2007, 71 Fsiel W2 23499 $39 4
W7k Aate =g AU
mz e 2. 7|4 2000, 7)EW3 osaty) (II) -Fete: 7)13d
3t @A)t vl
3 7AWl 2005 7% W] @2 §99 $1
= sz gz Y 98k EskeEE Qe
230k = By 7] G 7|14 AR E é]O .}_j_}-.EOH, 2008, 1)) 7]_—5'—_1a§]_7]_ wolsl o] mjx =
7] Sloto] s gy of M3 & ¥ AF Msdee dsdg
] ]O]’o:] Q 1:H ﬂ%} (GCM)A H J’} 5 HHE‘}_@_ /—(6] o_] io']E“ 20073_ —rX]-°J°ﬂ EH—G]' 7]'?*%_5]’
F, QA1 (Downscailng)®] S5 2 v, 7] SeEAE 9% THAE AU AN (1) S99
¥ L & AFFARED
S AUz 0] Aol QS W20l thalAl ;1]319?]%?4 F%, FZFALEIE=ER, Vol 40
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