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Analysis of Water Supply Capacity based on Future Various
Scenarios in Geum River Basin
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Abstract

The purpose of this study was to construct and analyze various future scenarios that can quantify the uncertainty of a future
water supply capacity. Geum River Basin was selected as the target watershed and its future water supply capacity, as based
on future demand change scenarios, climate change scenarios, and rainfall-runoff models, was evaluated by water supply and demand
prospects for potential water supply changes and shortages. Water shortages were estimated by forecasting water supply and demand
for 51 scenarios in the Geum River basin. As a result, the uncertainty of the basin's future water supply is high, with the demand
change scenario showing the highest uncertainty, the climate change scenario showing the second-highest uncertainty, and the
rainfall-runoff model showing the lowest uncertainty. The results presented in this study confirm that there is considerable uncertainty
in the basin's future water supply. Therefore, future water resources uncertainty planning must analyze various situations that can
be predicted by current technology.

Key words : Water Supply and Demand Prospect, Water Supply Capacity, Scenario Planning

2 X

2 AdFdAE v §rEaEs el dFS = F s I v AvE e
FEae EdEE - 9= AA

AuE e B A-fE By e vy &5

Al g m H A

TS AUe] L, 7] 58 A

AAE AAE S v &

FH A Ao 7IER F7He T Ad e ARl E4 oA vl ti EdAdS asior & A

SHA80l: = +F AW, &I, Ay A

=
W
-
N

1. M E 7FestAl skA 3 = dths A2 A3 B EHsiAL

UTHDWR, 2014). THA| 'l @] 347 A4S 193 v)2)

Aol Tt B4 3 Vel = dele oids] $a3t F Rl 71 A2 S 9 ol EFFoA Be
FEolAT, 712e] Aol W dele A 2 A% T oH, A vl & #EE A% A=k 4, A4

*A35) 9, gAY |EdTY FERAATFER £ AT U (E-mail: sjchoi@kict.re.kr)
Member, Senior researcher, Department of Land, Water and Environment Research, Korea Institute of Civil engineering and building Technology
A2, A Y, A7 EdTY TERRATER AL AT U (Tel: +82-31-910-0253, Fax: +82-31-910-0251, E-mail: dryi@kict.re.kr)
Corresponding Author, Member, Senior researcher, Department of Land, Water and Environment Research, Korea Institute of Civil engineering and building
Technology
x5 9, A7 |EdTY FERAATER AT YU (E-mail: skkang@kict.re.kr)
Member, Senior researcher, Department of Land, Water and Environment Research, Korea Institute of Civil engineering and building Technology

- 315 -


http://crossmark.crossref.org/dialog/?doi=10.9798/KOSHAM.2019.19.5.315&domain=pdf&date_stamp=2019-10-31

S uirAde] Qlojok fiths Q14o] A Fil=ar Sick i
= Helhs AR, 73A|, $ 5 HlR Fols ERtelal E
ojefof she, wiefel] tigh ¢t 28t S arefsliof Jit:

= E 7120 AN 2| T vl A7 e
e el B EAD 5 3] wiiel A=A
5 of 3k =2tdde st flsf wel
= 2 WSk awstal ofel gk B7t

AAe] 7R AST7Fse vl BE
of the EAS ol ESAAEES BT AU
et S 7P AU ® sk
olo] thek #4& B3l AlE FEES AdE e AL
A& (scenario planning)©] =je]ellA A-8& a1 Utk Alvk
g2 AgL v E dSF3h= 7ol obd wehdl ik
23S THshs WO R Bt wiEol gk 48
S BASH=E 7O R wEE tFe BE 9ol &8
I tH(Van der Heijden, 2005).
9le] g ATAES vl gk B4 Sl ohsst
7153}t gl e st AU E 7HSkaL ofof] tigh SB7t
= B8l A Aol 283 vk 9o o= wge 2
7] A7 Vs e 2ARks g 71E2] Walo] opd n|E)
o thet BAAES aEsle] A WS AAlsH
Ath= A°]thLiu et al., 2007; Ray et al., 2012; Rowland
et al., 2014).

TUellA Alut] @ Algs A-8ate] mifel gk EAgH
ARIIE A 201 Choi et al. (0172 Heholl ThRE 7153}
o =oHS}t AL Q. 17RE HE ol 288t Ak
AVEES] rEas e 853 UEN A FHekd Bt
= 33 vl Q1.01, Choi et al. (2018)S 7133} Aul] e
19712} e /st Alue] L 7iE SR S e mle
5770 AU 5 BA48H wE & = AU 25 sk
vl Atk FellA AT 71$ s} o] Sl miXe
G 492 Kim et al. (2010)2] £43} Zo] & 7] wjz)
& Alvkg] 2o thek Hrpt FE o Fal e AAoltk

B AFolMe 37379 o= mlefol EA7Fsst
o 208 7P Aug L2 A 2 AlvE|l
A2 248 Bl vlge] 83gsd WskE A6
o} A0 Qo= 715HE Alue] 2ol mE S ¥t
7} &l IRlE | oSt Alue] ol mE &5
Fwed W3t ¥ AfE By e vislE TPHeE
A5k mlEo] e B S AFH R Hrisio
A Akl sk

.L

=1

i > J

2. G7X9Y A8 H Ol AL -+

ATAL R FRRAS MGG TR Ty
o AR, 1, EA8ATA, B 2 B

316 st=uxiss| =22, M192 55 20194 102

it

8=, =5 F)o] AHso] £ Fof
A 5U85E ol olgstas glort thageA St
e YEAZE EASD 9] FUEATE ol TR
459 858 0|48 2l AoltFig 1),

0 25 50 100
1Kilometers “'%E

Fig. 1. Study Area
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Table 1. Future Scenarios
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Sector

Scenario

RCP 4.5

CMCC-CMS
IPSL-CMS5A-LR

Dry
RCP 8.5

IPSL-CM5A-MR
IPSL-CMS5A-LR
INM-CM4
GFDL-ESM1-M
CMCC-CMS

Climate RCP 4.5

NorESM1-M
HadGEM2-AO

change Moderate

RCP 8.5

HadGEM2-AO
CESM1-BGC
MRI-CGCM3

RCP 4.5
Wet

CNRM-CM5

CESM1-BGC

MRI-CGCM3
CanESM2

RCP 8.5

CanESM2

Water demand

High demand scenario
Medium demand scenario
Low demand scenario

Runoff model

PRMS
HSPF
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Fig. 2. Future Water Demand
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Table 2. Water Shortage Results by Future Scenarios
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(unit: million m'/y)

Period
Climate S1 52 53
change scenario Demand scenario
High Medium Low High Medium Low High Medium Low
demand | demand | demand | demand | demand | demand | demand | demand | demand
CanESM2 305.78 155.31 75.34 367.66 192.04 88.66 398.70 117.94 45.33
CESM1-BGC 476.57 174.05 63.58 | 1,384.19 361.23 142.00 421.57 168.78 68.71
CMCC-CMS 846.84 299.89 117.44 | 1,004.93 563.49 131.23 745.99 337.77 198.38
RCP CNRM-CM5 315.62 130.79 75.54 430.18 174.44 76.62 429.85 189.90 70.70
4.5 HadGEM2-AO 424.17 141.78 71.03 693.44 205.85 104.01 641.84 363.19 94.34
IPSL_ CMS5A-LR 445.05 212.30 105.94 485.76 211.65 90.69 554.30 263.67 102.10
MRI-CGCM3 352.06 197.24 92.43 692.29 243.66 80.09 34791 154.98 41.18
NorESM1-M 294.30 161.19 90.00 464.81 188.80 80.80 699.28 204.90 73.83
CanESM2 341.68 162.26 110.37 514.80 165.24 56.16 393.52 159.37 55.23
CESM1-BGC 401.84 148.32 77.44 455.43 183.30 64.34 431.51 165.52 50.83
CMCC-CMS 337.37 156.20 83.35 920.44 419.64 123.25 560.89 170.32 75.47
GFDL-ESM2G 340.67 161.09 76.14 497.37 236.43 113.25 475.81 209.67 117.12
I;CSP HadGEM2-AO 396.83 168.97 84.11 683.48 202.40 72.01 400.89 182.25 76.89
INM-CM4 480.27 338.52 123.83 434.07 192.62 94.24 511.17 177.42 70.47
IPSL-CM5A-LR 501.90 193.08 82.59 508.91 198.73 93.94 599.22 255.93 138.58
IPSL-CM5A-MR 394.82 219.74 114.45 612.78 329.22 127.40 557.95 228.60 106.74
MRI-CGCM3 354.99 118.00 71.25 474.15 207.73 107.03 498.52 193.86 106.78
318 Si=dxEts==E4, M19& 55 20194 10
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Table 3. Water Shortage Results by Runoff Model
(unit: million m'/y)

Period
Model Statistics S1 S2 S3
Min 0.27 0.48 1.64
1" quartile 38.54 40.82 33.59
Median 89.73 119.34 112.82
HSPF 3 -
3" quartile 161.22 268.59 292.77
Max 846.84| 1,004.93 745.99
Ave 120.14 165.45 168.00
Min 0.03 0.37 0.47
1** quartile 9.19 16.22 25.44
Median 30.40 57.12 74.35
PRMS 3 -
3" quartile 65.74 124.22 159.87
Max 591.40| 1,676.02 962.18
Ave 52.71 88.72 103.44
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Fig. 5. Changes in Water Supply Capacity by Future Scenarios
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