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Abstract

For the assessment of climate change impacts on river flow condition, CGCM 3.1 T63 is selected as future climate
information. The projections come from CGCM used to simulate the GHG emission scenario known as A2. Air temperature
and precipitation information from the GCM simulations are converted to regional scale data using the statistical downscaling
method known as M SPG. Downscaled climate data from GCM are then used as the input data for the modified TANK model
to generate regional runoff estimates for 44 river locations in Nakdong river basin. Climate change is expected to reduce the
reliability of water suppliesin the period of 2021~2030. In the period of 2051~2060, stream flow is expected to be reduced in
spring season and increased in summer season. However, it should be noted that there are a lot of uncertainties in such
multiple-step analysis used to convert climate information from GCM-based future climate projections into hydrologic
information.

keywords : Climate change, Climate projection downscaling, Nakdong river basin, Stream flow, Precipitation

1L.ME Ae A7 FL MR EEY, g4, &

z FA9, 372
7] % s}l w}% YF Wstst 45 2R FF9 9
E87 A4 Agst B FAtste AEIMA g9 of g #Ao] FP=Hojof & RAoltk. AwrHow EHF
# SAME F S 287 A9 Agw g o AL W st dFe 24 | Mg a9 A
ANARTAAGANA DA AFdse] FBL 1 Az © FIEHE JIRFEE %A FEIT e 2L o
d Aot} 71L& A5 Asude WIE opy|EE wF Aolth. AA7AA Y AAAQ E=A= old] thdt TS GCMs
FAREY BFa¥ FHARFY AAFHA wEHd Bl (General Circulation Models)ell Al Zaz spa glet. 18
oA #AE 0 BE36A ©E1 tiCdifornia Climate U GCMst= ATFE EE U FALZ YFo] &
Change Center, 2009). 1,300% 49 4574 #9 FUE JE st glon, W= AAZ A4 A AAR ER
& ARHo )9 Td=H PogRE JPHoz T 7] g, 87 Ade W AL FY Al dHe
RPHORE Bag 845 FFLL Utk JPAoRZE | 2 Asa Qe 999 ZE WY 9= B o7} 9o
ozRH AP A5t B IFWIE M, FHFAYGY o]9] AP Algo] mZ@sitts EAAL 93 itk o
A% 257 Aele @ BRBozry @39 2R9 §  G¢ 2AHS FHHAG GCMsY| AR IWHo= S
FOZHE FHFd ES TFE . GEATAEE 2317 $15h A9 A s ¥ (downscaling)el A AlAI A L
91913)(2007)0]1 w=m $EZ 99 IHY Fe 24 2 B2 AdFAEd g8 AEEHd $tem(Giorgi and
Al AR HozRE FRE FFe] HA 2F 49 60% Mearns, 1991; Wilby and Wigley, 1997), & A7olA &
°dql Ao HIHI . &% oA 9744 2A7(Multi-Ste daily Precipitation
GEZ 599 olg 2o BaE A4 dFe ugy  Cenedor, MSPG) Eot FASH A GAsIH S
o, 7| Fustel hE B A99 9Fe Avuns] 93 shieta & = dtA#A 5, 2008).
olEfd A GG S ez AA AT AFY

o3 5] S 3 fe1 XX Is] 3
" To whom correspondence should be addressed. 28E Adel W 7IFnse 9ge 9T 4ER &
skim@pknu.ac.kr A3al lem(Jha et al., 2006; Nagjar, 1999; Rosenberg et

Journal of Korean Society on Water Quality, Vol. 25, No. 6, 2009



864 212 - molst -

a., 2003; Stone et a., 2003; Stonefdt et al., 2000; Varanou
e d., 2002), WM E 7|FHslel #AH A3t HAZ
s AP YHAENST 5, 2009, HYEA 5, 2004
ARZEFH YA, 2009; A-SH &, 2004; 4144, 2000; <t
22 5, 2008; ¢HAlA 5, 2001a 2001b; QA& £472,
1995; o] &% 5, 20083 2008b; ¥4 5, 2006; YYA
S, 2006, #=4 5, 2007). 1y U A HEg
AY FASIHeZREEH EEH ASE FHIE=H
0] QoA Bk thgst AFTE o] FAX I YA E K
Agolth, EI GCMsLZRE A9 FAgr|goez =
d AY7F GAREES FHRGT X HE EEH A
H7IEARE Atole ZFHHA FBY(ES, By B9
] SHEA AL YA EsH] dEel VAR F
A g@go]l e T8 9nE XA He a9 o
AN E3E ALl 713t g FFEIE o] F
AA ZaaL, /AR 7 #F2g0] FUFLE T8
g gHE ZA] PG AFY YN Y FFFIE 9
Hol o3 Sle AAolth Iy A7) AF viek 2ol

o 2 W

o

o

5(2008)1 <fsf i
ZIFARE wEeR J1FHEr GEd 25 iR
A GF Wot] £4& AAlstaz ok & A
A FasH AHgE 29 553 o) 9 #44
gelota ofef et 2t
AHEE 23 B
® 71$2YPS] A& CGCM 3.1 T63 A2 7]FHst Al
2 (www.cccma.ec.ge.ca)
A gA s 71 MSPG(H &7 5, 2008)
B-HEEY: 8 TANK EJ(AZE T 14, 2007)
Ak
CGCM3.1T63-MSPGE °| &3 aA 43 Ad HF
Fe-rERge 28 4 A3
2 FA7IFARE ol &3 AT} #FE @
A7 FARRSH =29 shAFERY v 45
A7 F2ANA 9 B D AASENF B

He) 45 9 AR ZANN) ARER 2

M
i)

CRONOR OO

®®

2. Attt

I3

2.1. GCM

B Ao A ALEH GCMLS Canadian Centre for Climate
Modelling and Analysis(2008)¢] Al ®# GCM<?l CGCM3
24 o™ /AE CGCM20A &R AY 22 5UdF
NIAH ZIZALE o] &SHAIT B} gdAsA MAE o
7188 Z2AA7 HEHT CGCM3.1 WAL F 714 4
HEoA AP, T472 A EHY B F9= 3.75° %

TAEE =SS EA S| K| FM253 H65, 2009

375°9 EA sldEe} FAHORE 3V o2 TAHH
ojem e B AT 1.85°x1.85°9 FHZ 4
5o FHFHORE 297 FoE FHHNUE WHd, 2
ATl AE&F Te3S AEHY F-F FHE 2.81°x2.81°9
A gaE FHFoRE 3| o FAHIYL
o ¥ A FYE 14°x094°9 £3F HAEE F
Aot CGCM39] FHHt: 2 ZAFRE AmEW, A2
annual precipitation (mm)
2000 r v T
E Al | [
£ 100 g S0
E : :
o0 i ; ; ;
1960 1980 2000 2020 2040 2060 2080 2100
20 T

std{mm/day)

year

(@) Precipitation

annual Tmax (C)
2 T T T T

year

(b) Maximum temperature

annual Tmin (C)

year
(¢) Minimum temperature
Fig. 1. Yearly precipitation and temperature projection from
CGCM3.1 T63 A2 scenario.



cecmel njaf 7|% HHE 0|83 7|} USZ Ry

R0l ojxis g2 865

Al o] A o A 712 2147] Zell oF 4°C
T s d A 7|2 < 35°C IR FesleE AL
2 d&EHL o d FAg TFY FAFede 30% ol
e AR dF=H kg 1)

CGCM3dl| 93 «d&d ZZe] AgHS HE] ¢

3l
sted CGCM3el 93] = oj¥ §#](1981~20001) Z4F =
9 #F% dE5d 79 ¢ ZrEHY vns FId% 2%
S Uil A o] 7|7t R F2 JHEFAMEQ] 1994~1995
de 7hes AdE 2Ysta A xs glsideH,
AZeFY AwAQd FA E HHSA ADsL YA
e & F UiFg. 2).

22. X9 &ME 71H

2 dAFdA HE AFFAst 7IHe AEY 5(2008)
4 2P (Multi-Site Pre-

cipitation Generator, MSPG)OE 71wz} f‘]ljrﬂi"ﬂ o2

o7]—7<40‘l 71—*11-0 Bt A4 9A =

A e F37t HlnFd Fof HEH4E =Y -’T— ‘R}E Xom%

ZEA A ok Boh AAg A A 5(2008) S

T Utk 718 e GEd 99 197

T A=E MSPGH A&t B A

d g 2 vt A A e

Roy, EEAHAE T HJHsHA B

SRR WA B M A A

Nakdong river

= —e—observed
£ 350 ~o-present |

0 2 4 6 8 10 12
Month

(& Monthly precipitation amount

Nakdong river

—e—observed
25 ~©present |

s
o

o

daily standard deviation(mm/day)
o

o

6 8 10 12
Month

o
b
-

(c) Daily precipitation standard deviation

[~8=Nakdong river -& -CGCM

2000 ]
(1]
2
£
£ 1500}
c
;%
g
£ 1000}
o
o

500 1985 1990 1995 2000

Year

Fig. 2. Comparison of historica and GCM-based yearly pre-
cipitation for the Nakdong river basin for 1981~2000.
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Table 1. Flow duration curve projection for Andong dam inflow (unit: m%sec)
Flow Obs Present Future 1 Future 2
Q095 21.36 20.43 (-4.34%) 20.81(1.87%) 25.21 (23.37%)
Q185 9.93 10.68 (7.57%) 10.58 (-0.94%) 11.29 (5.74%)
Q275 5.87 6.54 (11.32%) 5.83(-10.86%) 5.83 (-10.74%)
Q355 3.30 3.63 (10.06%) 2.98 (-18.02%) 3.18 (-12.28%)
Table 2. Flow duration curve projection for Nakbon H (unit: m/sec)
Flow Obs Present Future 1 Future 2
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Q185 85.71 96.01 (12.01%) 93.48 (-2.64%) 108.16 (12.66%)
Q275 53.36 60.55 (13.48%) 55.75 (-7.92%) 59.63 (-1.51%)
Q355 36.55 40.23 (10.05%) 36.18 (-10.05%) 39.99 (-0.58%)
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