Journal of Climate Change Research 2018, Vol. 9, No. 1, pp. 47~58
DOI: https://doi.org/10.15531/KSCCR.2018.9.1.47

m
NE
fol

AL ATH, SRS E L, APECT|2ME, SEAHER

Future Climate Change Impact Assessment of Chungju Dam Inflow Considering
Selection of GCMs and Downscaling Technique
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ABSTRACT

In this study, we evaluated the uncertainty in the process of selecting GCM and downscaling method for
assessing the impact of climate change, and influence of user-centered climate change information on
reproducibility of Chungju Dam inflow was analyzed. First, we selected the top 16 GCMs through the evaluation
of spatio-temporal reproducibility of 29 raw GCMs using 30-year average of 10-day precipitation without any
bias-correction. The climate extreme indices including annual total precipitation and annual maximum 1-day
precipitation were selected as the relevant indices to the dam inflow. The Simple Quantile Mapping (SQM)
downscaling method was selected through the evaluation of reproducibility of selected indices and spatial
correlation among weather stations. SWAT simulation results for the past 30 years period by considering limitations
in weather input showed the satisfactory results with monthly model efficiency of 0.92. The error in average dam
inflow according to selection of GCMs and downscaling method showed the bests result when 16 GCMs selected
raw GCM analysi were used. It was found that selection of downscaling method rather than selection of GCM is
more is important in overall uncertainties. The average inflow for the future period increased in all RCP scenarios
as time goes on from near-future to far-future periods. Also, it was predicted that the inflow volume will be higher
in the RCP 8.5 scenario than in the RCP 4.5 scenario in all future periods. Maximum daily inflow, which is
important for flood control, showed a high changing rate more than twice as much as the average inflow amount.
It is also important to understand the seasonal fluctuation of the inflow for the dam management purpose. Both
average inflow and maximum inflow showed a tendency to increase mainly in July and August during near-future
period while average and maximum inflows increased through the whole period of months in both mid-future and
far-future periods.

Key words: Climate Change, Downscaling, Uncertainty, Chungju Dam, SWAT

.M E oA} 7] S sle] whE FEFH7H LA o] uhE A

Ue]Q A, 2A7IA EE R0 E sto] AR 7$E

7|5 Stol| whE theketk Fofol| A9 JFE ety or AR E HEFs7] 913 GCM (Global Climate Model) ]

Brrstkal AE 7hse A8 ¥ 5] fsiA= AA A%, GCM e 2 RE mold Asre] A A=E oAt A
A3l 2ol A 9] Aol arejE|ojof gt} SEof Aol AL3sl7] 28l Da3l Ho|HA (Bias Correction)d} Al -

*Con‘esponding author: jpcho89@gmail.com
Received February 27, 2018 / Revised March 7, 2018 / Accepted March 19, 2018

http://www.ekscc.re.kr



'
%)

o

¢
=

Y
&

/gA18} (downscaling) 7]
W7, 1e)a § 5485 H

Al AR == Alue] 2, GCM, 7dAIgH 719, 21 d
o] Alelo] webd A oiE ) el g 2
ofl 7191k A1 Apkel Zi= vje) 7|l T 542l
2 A0S 531kl 9loiA] A9 alo] ek oNARS 2
7Hs P s agloz 483 4 ik

ole} 28 7155} JaElo] QloiAe] BeALBE 7t
of A1) el Aol wet HRH o= Fheck ael 4
Y=ol 25k, GOMe| o3t B AA A7gellA
HPehes 2Shal/de] =8 o= ARAskaL qirt (Wilby and
Harris, 2006; Kay et al., 2009). =tUjofjA= Alub2] 22} GCM T
& ERAo] A B9 80% oV ZpAIshH, 11 Sl
A Aue] e e SSR do] AA| EEHE/d9) 50% o]l
2oz AAE v Tt (Lee, 2014). o417 GCM2| 47do] =4}
A o] B2 TlolA Fadtolle Etstal o] A%
A= Y GOM: 7[HEe =2 vlefE AYsEAL (Park et al,
2009; Ahn et al., 2014), T} GOMS A8} C]21 = Representative
Concentration Pathways (RCPs) A} tjAl ©]Z19] Special Report
on Emissions Scenarios (SRES) A}=25 A5}l QJt} (Son et al,
2010; Jeong et al., 2013; Park et al., 2014; Jun and Kim, 2015).
ARG FAIEE 7 0 84= Change Factor (CF) 7|5 (Jeong et
al.,, 2013; Park et al., 2014), Ho|gkrg o]&slo] F{H&oR
RISl A7 A7 E ol-8sto] ARHA o= AA|Ssl=
Z3t (hybrid) 7|%H (Bae et al., 2011), 2A-FAIFT 714 (Ahn et
al., 2014) 5o A8 v} Qlov, AAlst 71 o] Ao e
S B7tol| tigt Ak FohRr] etk

A 2 AtolAe =l Foe e s 715wsk

FE7E aetel Jlofal GOMat A3A|st 719 o] Ad7gel wh
¥ BAstaAr gk Egt 715 st RS Ak
o] AREAL SAl9] AAE arEsto] el 2A7EA AL

S8 wEkE dgstaz

e}
>

off M Mz o
| 1:150

e oox
i)

o2k

[
K
%]\

2.9

Of

R Ryl

il

2, ol

2.1 tdRdg o AMEX B2

N
m
o
T
r
02

7Y ARAGORA, fAEHE o
FRAGE 375 ko] F3le
5 Vh mob 137 A -2 TRk,

Journal of Climate Change Research 2018, Vol. 9, No. 1

iz

Rl
ol

- mAfE

AAFES °F 6.7%E
Resources Corporation, 2005).

7Y ol oigt v 7] 5Hs Ak=2 A APECY]
FANE| oA AlEsl= 297] GOM= ARSI AISH A==
714782 6071 7| g E2e] tistod Simple Quantile Mapping
(SQM) (Cho et al, 2018) 2 Spatial Disaggregation-Quantile
Delta Mapping (SDQDM)(Eum and Cannon, 2017)9] &= 71| &
Al WS o]gsto] Ak A= ARESHIT:
AlEE 297 GCM = 270 8] A 719 SollA | A
A FFBE7F =2l A7deE GOM A|sE 71 o] A7
ZAAIEE A=t oA AlAE FAEATE of-8-ste] A st
o} Aol =7 7o) 2970 UA] GCMof| thgt B7HE SaliAl
T R 720 =] Al - 3H] AE o] W GOME
A oA AATLEN 2F GCMS A4 sk3ich
PAIEE 712 2 Aol Sasithal ddE= =
A4 (Climate Extreme Indices)ol] tgt 1}A7]7+S]
7wl 7|zl tigt HAl GCME] A vo] Al
= Sl dutt QSE=AE Brkshs vt

== F7h BSAR 7] S ik A

4 B7HE S AAsk A 71 o] e
277W 715 A4 S0l Al Table 13t 2ol A FrEF EA
& WAL G Y (reponsh TR WHT B
AZE Sl QAN FEY (xlday S BIHE AT FR A
EL L LT

Z}A)8kal @itk (Korea Water

58 rlo o

F

N

& oF

ox [

[¢]

15
FA
14
H&
5}
(]

o

ol
ox o

¢

b

> fo
<
)

ofl, e

=

Table 1. List of climate extreme indices used for
evaluation of downscaling technique
ID Description Unit
Preptot Annual total PRCP in wet days mm
POL (daily PRCP = 1mm)
Rxlday Annual maximum 1-day precipitation mm
Hob
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-/ Sub-watersheds
S1. Odae A

S2. Golji A

S3. Jucheon A

S4. Pyeongchanggang
S5. Yeongwol

S6. Pyeongchang A
S7. Okdong A

S8. Hangang A

S9. Hangang B
$10. Chungju Dam
S11. Hangang B

Fig. 1. Sub-watershed delineation of the study
watershed.
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Fig. 2. Reproducibility evaluation result of raw GCMs in consideration of spatial and temporal correlation
coefficient.
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Table 4. Performance comparison of downscaling techniques by considering both median values for historical period
and relative changes (signals) for the future period (RCP 4.5, 2010~2039)

RCP 4.5 S1: 2010-2039)
Indices Historical Signal OBShistorica + Raw SQMuistorical + SDQDMisistorical +
GCMsignal SQMignal SDQDMignai
Rav(aBC?/CM 1335.46 25.29 13355
Preptot SQM 1310.57 [312088:02] 1418.9 (6.2%)
SDQDM 962.32 [ 5379 39;] 1002.2 (-25.0%)
Rav(aBC?/CM 137.84 1.92 137.8
oy | s | e | B 13
SDQDM 8054 [1 f 7167%] (-38; .57%)

[ ]: % error in signal, (Downscalegga ~ Raw GCMignal) / Raw GCMgigna * 100
(): % error in total, {Downscale - (OBS + Raw GCM)} / (OBS + Raw GCM) x 100
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