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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.
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Table 1. List of climate extreme indices used for
evaluation of downscaling technique
ID Description Unit
Preptot Annual total PRCP in wet days mm
L (daily PRCP = 1mm)
Rxlday Annual maximum 1-day precipitation mm
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U R

(Soil and Water Assessment Tool) H.&-2- 025}ty SWAT-2- 1]
= 559 (USDA-ARS)ol|A] 7Hdet Qs SEEy fougo
2 (Amold et al., 1993), Th2o] BHRE [-ollx] A7t 2%l
TRt S0 BT BEXoE W BEX] Ao wE =3
AL FHeeEE o AEol thet EXIRRPH Y] Faks oS



S1. Odae A
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S3. Jucheon A

S4. Pyeongchanggang
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S6. Pyeongchang A
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S8. Hangang A

S9. Hangang B

$10. Chungju Dam
S11. Hangang B
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Fig. 1. Sub-watershed delineation of the study
watershed.
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Table 2. Selected Global Climate Models(GCMs) for downscaling procedure
Resoluti Variables of Historical, RCP 4.5,
No GCMs e on Institution and RCP 85
(Degree)
PR TX TN WD SR RH
1 CCSM4 1.250%0.942 o o ©
2 CESM1-BGC  1.250%0.942 National Center for Atmospheric Research o o o
3 CESM1-CAM5  1.250%0.942 o o ©
4 CMCC-CM  0.750%0.748 Centro Euro-Mediterraneo per I Cambiamenti Climatici o o o
5 CNRM-CM5  1.406x1.401 Centre National de Recherches Meteorologiques o O o
Commonwealth Scientific and Industrial Research Organisation in collaboration
6 CSIRO-MK3-6-0 1.875x1.875 . . © © 0
* with the Queensland Climate Change Centre of Excellence
. FGOALS-2 2812553 LASG, Institute of Atmospheric 1.)hy51cs, Cl?lnes.e: Academy of Sciences; and o o o
CESS, Tsinghua University
8 HadGEM2-AO  1.875%x1.250 o o ©
9 HadGEM2-CC  1.875x1.250 Met Office Hadley Centre o o o
10 HadGEM2-ES  1.875x1.250 o o ©
11 IPSL-CM5B-LR  3.750x1.895 Institut Pierre-Simon Laplace o o o
12 MIROCS 1.406x1.401 Japan Agency for Marme-Earth .Sc1ence a'nd Technology, Atmosphere ?.Ild Ocean o o
Research Institute and National Institute for Environmental Studies
13 MPI-ESM-LR  1.875x1.865 % % ©
Max Planck Institute for Meteorology (MPI-M)
14 MPI-ESM-MR  1.875x1.865 °© © ©
15 MRI-CGCM3  1.125x1.122 Meteorological Research Institute o o o
16 NorESM1-M  2.500%1.895 Norwegian Climate Centre o o o

PR: precipitation, TX: maximum temperature, TN: minimum temperature, WD: wind speed, SR: solar radiation, RH: relative humidity
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Fig. 2. Reproducibility evaluation
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Table 3. Comparison of median values of selected
climate extreme indices according to different
downscaling techniques
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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 OBShistorical + Raw SQMristorical + SDQDMuistorica +
GCMigna SQMignal SDQDMiignal
Ra\SBgéM 1335.46 25.29 1335.5
Preptot SQOM 1310.57 [;;):;;] 1418.9 (6.2%)
SDQDM 962.32 [5379 .;oi) 1 1002.2 (-25.0%)
Rav?BgéM 137.84 1.92 137.8
Pxlday SQM 13132 : 51226"2;) , (fgo‘/i :
4.17 84.7
SDQDM 80.54 [117.6%] (-38.5%)

[ I: % error in signal, (Downscaleggna —

Raw GCMS]gnﬂ]) / Raw GCMsigml x 100

(): % error in total, {Downscale - (OBS + Raw GCM)} / (OBS + Raw GCM) x 100
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Fig. 6. Performance results using 30 years(1986 ~2015) of inflow at the Chungju Dam by considering 4 weather

stations and Hargreaves methods.
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