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A study on the regional climate change scenario

for impact assessment on water resources

ea/Adg /e g
Im, Eun-Soon / Kwon, Won-Tae / Bae, Deg—Hyo

Abstract

Our ultimate purpose is to investigate the potential change in regional surface climate due to the global
warming and to produce higher quality regional surface climate information over the Korean peninsula for
comprehensive impact assessment. Toward this purpose, we carried out two 30-year long experiments, one for
present day conditions (covering the period 1971-2000) and one for near future climate conditions (covering the
period 2021-2050) with a regional climate model (RegCM3) using a one-way double-nested system. In order to
obtain the confidence in a future climate projection, we first verify the model basic performance of how the
reference simulation is realistic in comparison with a fairly dense observation network. We then examine the
possible future changes in mean climate state as well as in the frequency and intensity of extreme climate
events to be derived by difference between climate condition as a baseline and future simulated climate states
with increased greenhouse gas. Emphasis in this study is placed on the high-resolution spatial/temporal aspects
of the climate change scenarios under different climate settings over Korea generated by complex topography
and coastlines that are relevant on a regional scale.

keywords : climate change, scenario, regional climate model
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Fig. 1. Model domain and topography (m) for the mother (60 km grid spacing) and nested (20 km

grid spacing) simulations.
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A ToMot A Yol AEFHog NIERHA(ES] AT wgrh A5E AeEe IEEE ¢ EY EF 35
E)oA] e ZA SAE =i deg 1d I Folg AWE HolX AT HlolojaE A H7|F
& wf(Gao et al, 2006), & ATolA A Azt Eof| A FRTE AASNSS ddE 4 drh #wk
71FFL AelA AFE AFTH A= st o] 5 G99 HFA, v FL& dFolr] Wil Z
A9 FAF A7-eg. Hirakuchi and Giorgi, 199%; Kato H=rE ok HiuZte gids] & oY E A
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Sz FrheEc g diste] 25% AAke] CMAP &9 v]aet#
e Aol Fo]ide 13 T AlstE A 0529] & JaATrE 4 + A
yHel 7t BAZRCE o]84" ECHO-GRUF A4 - 7)38H 02 Umonth) AR R oo Bl
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ABA G (Correlation  coefficient)9t AthZ el ox}=F TE1 glth Fig. 59 Fig 6& 2doA mAld 49
(Bias)& ARt (Table 1). 4Astd 729 £x2 T 7123 s g REEEE #57 v A
Table 1. Spatial pattern correlation and bias between model results and observed station data.
Corr Bias
RegCM3 ECHO-G RegCM3 ECHO-G

Temmp. DJF 0.88 0.80 -1.71 4.32

JJA 0.63 0.28 -0.96 -1.2

Prec. DJF 0.57 0.53 0.14 0.78

JJA -0.05 -0.08 -2.47 -5.04
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Fig. 7. Spatial distribution of the annual total amount daily precipitation over 80 mm/day (upper
panels) and below 80 mm/day (lower panels).
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Fig. 8. Difference between future and reference scenario of surface air temperature (left),
precipitation (middle) and root zone soil moisture (right) for winter (upper) and summer
(lower) season. Units are degree, millimeter per day, and equivalent millimeter of water
in a root zone.
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Fig. 9. Difference between future and reference
scenario of evapotranspiration for winter
and summer season over Korea. Unit is
millimeter per month.
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Fig. 10. DJF averaged snow depth in the reference
simulation (left) and difference between
future and reference scenario of DJF
snow depth (right). Unit is millimeter of
water equivalent.
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(lower) and their inter-annual variability

(error-bar) for the future (2021-2050) relative to 1971-2000 mearn. The units of
temperature and precipitation change are degree and %, respectively.
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Fig. 12. Frequency distribution of daily mean temperature in Korea. Left, middle, and right panel is
annual, summer, and winter distribution, respectively.
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Fig. 13. Same as Fig. 12, except for precipitation.
60 130
Past (M=10.1 days) Past (M=110.3 days)
—--~-Future (M=21.8 days) —--=- Future (M=92.3 days)
§ 20 | —— - - - ;:110
5 > ] AN
= 5 [V (N ’ [
%’ 20 § 90 i N7 TN ,*\*\ ;,L\t\ “’_,T
= \'/. 2
o] 70
1 1 Year 21 ! " Year 2
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