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Impact of IPCC RCP Scenarios on Streamflow and Sediment in the
Hoeya River Basin
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Abstract

This study is analyze future climate and land cover change affects behaviors for amount of streamflow and sediment
discharge within basin. We used the climate forecast data in RCP 4.5 and 8.5 (2011-2100) which is opposite view
for each other among RCP scenarios that are discussed for 5th report for IPCC. Land cover map built based on a
social - economic storyline in RCP 4.5/8.5 using Logistic Regression model. In this study we set three scenarios: one
scenario for climate change only, one for land cover change only, one for Last both climate change and land cover
change. It simulated amount of streamflow and sediment discharge and the result showed a very definite change in
the seasonal variation both of them. For climate change, spring and winter increased the amount of streamflow while
summer and fall decreased them. Sediment showed the same pattern of change steamflow. Land cover change
increases the amount of streamflow while it decreases the amount of sediment discharge, which is believed to be
caused by increase of impervious Surface due to urbanization. Although land cover change less affects the amount
of streamflow than climate change, it may maximize problems related to the amount of streamflow caused by
climate change. Therefore, it's required to address potential influence from climate change for effective water
resource management and prepare suitable measurement for water resource.
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o A%, tiat E570 A 5 Aol AR 2A
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Z}& 2 SRES (Special Report on Emission Scenarios)
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A3 AU o= AEA AREEISITH (IPCC, 2013).
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Figure 1. Study area and hydro-meteorological station
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we} sxpele] Fol uhs: BFH Aol 340) ¢
B3t Ak f9 W A A 1,578 mm o],
A HF 71 141 T ofeh

APEEEA Sxgnrd (DEM : Digital
Elevation Model) 2 1%, ZAAME, AARF 1831 8}
o] 358 AR = Fash 948 B Als R
oA AlEH-E 10 m ZARZFZ (Grid) o] DEME AR
sttt (Fig. 2). EEE SEATHAM ABshe
1/25,000 AYUESJEE olgslgion, oo mulat
NRCS (The U.S. Natural Resource Conservation

ZECERLIEE e R R 13

Service formerly the Soil Conservation Service) E&F
F27]% (Soil Survey Staff, 1996) o] 4=t &EoF
aF wE £ S FEste] AEstit (Fig
3). EX|&Z% (Land Use and Land Cover map,
LULC map) = 10 HH0 2 AlFsial Q= g5
o] i EATEAES oS, & 7o) FE
(9, Z=AL BA, A, 23, 4, UA) 22 A
o Qlct (Fig. 4).

SloF} 9 Woll= &4 718547 ¢AIskaL 9
1, o|R2HE wUEE I A Al - a4 ) A
RS, HEEARE, 55 (2000~2009) AH=E 71778
S 2 HE AlFHto} o] &5k¢iet Egt 7| HIlol| whE
e o] WSS Hlwsly] fisto] A= AREEE Al
Uz2]229l RCP 4.52} 8,5 AU 3}9] 12.5 km A=A}
7o) Bhbe 7 SARARE v AR ole
e

wgo] 7 - wAL sstol W fpEsolq B
Zul Q¥ AR 2 slopy 9ol 4
AFRGLOR, GARF A Sopd3 4HpS Lo o
slo] 9 18] S SEARS Hojef gom ot
atsc.

2.2 SWAT B8] /e

SWAT W2 nl= 554 sdd7aelA 7ide
FEEE A7) A-FE BFOE, Y {94
A717bol AR tefet TR EY U EXo]gof &
#% 4 GUEA A 9 U] mopt skssit
(Arnold et al., 1998).

SWAT male folo] A2 o 3714 548 v
§5t7] 915kl DEMS 7|02 thifm fobe o
o Agelom Bas, 2420 Agele Bls x|
o7 Eopo) B4 9 AL TR B yhg
2] (HRU : Hydrologic Response Unit) & A|&E3} ¥
o §o10) Mol 48, B, R, Sheds
9] 4717 Rmge| ofgf EE|w, 2] HRUCA
AAtE] o] F= R G-A% Tt (Shen et al., 2009).

T FEYPS AR o5 B A APyst
o, 2 ARH 5= S 5= IR VA 5= S
it 502 ) o] F A3EH 52 SCS (Soail
Conservation Service) S&24W (RCN runoff
Curve Number) (USDA-SCS, 1972) I} Green &
Ampt AL olgsto] APgsin, H §EL 5o
st #1572 E (Kinematic Storage Model) (Sloan et
al., 1983) & o|§3Itt ME= ESS A 107 57t
A AlEstste] d@AeE =478 ARESko] Akt
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2011).
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2 etk wle EARRE RS 9 AT
2 GDP (Gross Domestic Prodect) A3 A 2= E44
ol AAIRE A gltao] B S 3]ofag A A o] A
GDP A7|e&A=E Fo A=At (Park, 2013).
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3.1 EX|mEHst Ag
AT 1975HRE] 200097149 1215 A
WAE F4us AW GDPE MRUsE sk ofF
2amdo] o3 YA 271410 RCP ALkl <)
42k GDPE Thelste] APsHack
Fargolelol 2 AAS 913 BAMY B %
LB (s AR A EXTE), H24
(mete] Az, 71z mAske] Ae), ABHAA (2]
T, ATUE), WA (@A RAA ], WA R
A elol uel FslE 30mx30me] e
(raster) 4|02 THE|glck A 2219l BAYe
Aupee) WAREES] Ag o] et
RCP 4.5 8 85 AlUe|o.8 FHska 2428 o)1
He AAste] EANE SEAEE A4skh
Table 12 ulel AR AlLkelo 8 BAg
shgA o] of3) SR ulel Ex\v]Ee] gu st

£AR (RCP) Altheloo] we slopg golo]

=)

4 sk 24 1s

He

v 2

£ (%) & JEhdith 20008 @A 59 W A9} 53]
7} AR WAl 67%, 19%E RSk 9o, Az
O TAIE 3% A2 BES x|ska glck 1t
TAHALS A&H 07 FTste] RCP 4.5 Y 8.55]2)
2050 o= 2000 A o] Z2F 207%, 305% =
7¥ehe Ao&E yEith olgst AR 9 Ui
FAE AR AL FE Aoa dEE ek

3.2 Yo B A AT

SWATS| 58 9Jgt 24| ujss 24sk w
o] BAL 43517] £5lo] SWAT-CUP (Calibration
Uncertainty Program) & ARSIt SWAT-CUP2
SUFI-2 (Sequential Uncertainty Fitting Ver.2), GLUE
(Generalized Likelihood Uncertainty Estimation),
Parasol (Parameter Solution), MCMC (Markov Chain
Monte Carlo) 9] 4714 418]&S I35l Qlom,
2 Ao Ads o] & thefst d3AS (Faramarzi et
al., 2009; Lee and Seo, 2011) o ¢J3] AEAS HAE
whe SUFL2 elag Aeistol aaksict. wael
BAT} A22 2000~20044, 2005~2009 24z} 574
oz disialen, A - 24 dute] e A 4
AT H7vel) s AAAG: (R ¢ coefficient of
determination) &} 23 F-844> (NS : Nash-Sutcliffe

Table 1. Areas of future LULC under RCP 4.5 and 8.5 scenarios (unit: km?2). Figures in brackets represent future
LULC class change (%) compared to 2000 LULC.

Baseline RCP 4.5 RCP 8.5

2000 2030 2040 2050 2030 2040 2050

Water 2.19 2.19(0) 2.19(0) 2.19(0) 2.19(0) 2.19(0) 2.19(0)
Urban 6.82 17.11(151) 19.91(192) 20.95(207) 18.04(165) 23.38(243) 27.61(305)
Farmland 40.40 33.25(-18) 31.27(-23) 30.52(-24) 32.28(-20) 28.51(-29) 25.54(-37)
Forest 142.40 141.88(0) 141.66(-1) 141.57(-1) 141.77(0) 141.30(-1) 140.88(-1)
Grassland 14.61 13.89(-5) 13.62(-7) 13.51(-8) 13.83(-5) 13.40(-8) 13.01(-11)
Wetland 0.63 0.60(-5) 0.59(-7) 0.58(-8) 0.59(-8) 0.56(-12) 0.53(-16)
Bare land 7.03 5.15(-27) 4.84(-31) 4.75(-32) 5.38(-23) 4.75(-32) 4.31(-39)
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Figure 5. Observed and simulated daily streamflow and monthly sediment for the calibration and validation periods.
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(Fig. 5). 9-&Fo] ot mgo] 7 - B4 T, Sk
gk BAS AASHTE SWAT Rgof|x] f-ALe] o)
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Figure 6. Changes in mean seasonal streamflow and sediment under RCP 4.5 and 8.5 scenarios for the future

periods relative to the baseline period. (a) Scenario 1. (b) Scenario 2. (¢) Scenario 3
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-14.2% (RCP 4.5 2040L‘]EH o5 AA4sH= AR

Elygth o]8st Axle QAR o]Eo] 7Fo=z olst
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332 AYEL 2: EXuEAS] 2§

ujgfe] 71 zzo] AR} Ak 71 stholl 7143
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45 9 8.5 AEZERI) wpet L5H vl EX9EZ
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o= H3lE BAskgck

Fig. 6- AlubE]|e20] w2 f-E7F2] HItsE vehd
Ao R AT fETo 2000%15- 71Z0@ 2030d o]
0.6% Z7Fsta e, 2040 el 2050 Ao ZH2) 1%,
12% J71etk= 2o BEAEQIeh Add {fE39
A= 2050dti= des FSsHA FUIsiele
RCP 4.50] H]3] RCP 8.59]419] F7lego] B& 27
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fE weke 7&0 AR 24 AT R] 0982 £
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_:lo

=

= AL o Qit} (Kim and Choi, 2013).

Hhd SAERS 2030E1EH 2040 A0 183l 20504
oA BE sk Aog EAEQI o= LR
o] fE5H v EXHEAET} EAETRE 11
Sk 9] whizol, $Alere] AUl R) At ),
o] Ggre Tejsha Bt Aow melch ujebd
olelat xleje] EORRAl ket wABR <la 2]
xgo] Z7hwrt SAlFe] W] o 2 ke wAhe
Aoz ghekr

333 AUEL 3: 7|1F 9 EXHEHSe] Hg-

7|53}t 9 B E WSk B3l ikl digh
24 A3k RCP 4.59) 8.59] BE 77104 7)H3}
AU o7 2851 7499 vl FARRE HBte] AR
LPE}“*E} AUl e 39 fE2 Bt ALl 7t
= 9, o83 7HEelle dastl o, Aue] e 13}
9] Zpoli= w|gf EXHE ®zlo] o Aow I JIF
o] uj-$- At Egt th4=9] 7)7tol| A HERE2 Al
L 15t F7lsiglen, oA =Sk Qg ‘E‘?—*r
A9 F77t o] ESREE JAFIL AFE
2 7M7) WEQl Ao R ) whebA EXI

D EASL fEFol vA= FFE 7153t Hls)
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Chang, 2011).
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