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Impact Assessment of Climate Change on Long Term Runoff in the
Young San River Based on the RCP 8.5 Climate Change Scenarios
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Abstract

Many climate change studies expected occurrence possibility of extreme high temperature, increase in
heavy rain events and strong typhoon in near future. Currently, climate change scenarios have used to
prepared appropriate plan for these phenomena under climate change. The main purpose of this paper is
to suggest and evaluate an operational method of assessing the potential impact of climate change on
hydrologic components and water resources at the regional scale. Future runoff was simulated using high
resolution RCM(12.5kmx12.5km) RCP 8.5 scenario which is operated by Korea Meteorological
Administration(KMA) and semi—distribution model, SLURP. The study area was applied to the Young San
River including nine dams. It was found that runoff characteristics, especially annual distribution, can be
changed. The discharge in July tends to be decreased while the runoff can be increased in August and
September. The flow duration curve was estimated and compared from observation data and simulated
daily runoff data for Naju site to evaluate climate change effect. The analysis of the duration flow curve
was shown that the mean of averaged low flow was increased while the averaged wet and normal flow
were decreased under climate change scenario.
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1. RCP 7|FHE[LIZ|2

IPCC 52+ ® 7} BarA o A= Q17 &Fo] ti7]ol nA &= FAMFO 2 472~ w5 E5 A3t3
U RCPAIGE 2= F 2 247Hs v W3S vtdsialon 2 oS otA a4
= 55 dHelE st 7€ 247 AP (SRES)= 914 71513 29l Fol A
LA s} o] E e Gl o) e AA P Egalg ol RCP Alue] = E x| o] 815
wE JEFS 23t AAHAT RCP Alvg 2ol A AlAsts 47FA] i 47F: se
26, 45, 6.0, 85011 A7t~ Ew AZHA A ALSAA A TS m e aLE] T2 7] Hke] A

71FWE gSAH FPJRZ WA SA T RCP2.6 AEFol o8 J&gs A ~x27}
38 75k ASoln 455 AVt ARA o] e AdAEE AS 6.0 227~ AL
Aol ol AL AHEE AL 858 A FAHE LAV~ MiEEE A4S 9n| g
RCPAIUE] Qo A 9] a4 BALZA Y, & 24712 507 o= o] YL A7) E A8

Hol A=E ouete FomA @9l Wm' Al =E = B FEAE oF 238W/m' o] 2=
RCP 85/6.0/4.5/2.69] HAFAI =2 AL Bl F=AFFS] oF 3.6%, 2.5%, 1.9%, 1.1%°] s 3dt}.
Table 1= SRES¢} RCP Aly#] @ CO2 F=5 Hetdl Aotk A4 stiol]l 7]77g oA A
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<Table 1> CO2 Concentration of SRES and RCP Scenario

ALzl &% NZE& ALZI2(RCP) JIE AILI2I2(SRES)
(PPM=E) 2.6 4.5 6.0 8.5 Bi A1B A2
C0O221Z(ppm) 420 540 67 940 550 720 830

2. ALY

SAVIHORE AMEEE VIR YE S AR ASAR A S At FA S
Aoz AA7 = ot olelst A7V = AA HolgEgN AP SEEUEITE
o]-§sto] s WA= FE3 A B E WE 2UFE S e d4 e 5
L, 2k WA R T8 Bt FEoE URA dn ol e g Bl Ao ® A
o] Richardson-type® =23l oW, ¢ T2, 874 FofollA w9 &asiA 48 =i
[e)

BoAFo = [4]91 A4 At 2-state markov chain®™

3]

(s}
AntAow A4E AN E WAE 20 R ERAANE Ao wole 29SS 2
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T ARE ATt dow, Fo-fFEFdASF A1 A AlEshs Fe - A F44
< AF&3sFtH(<Table 2>).
<Table 2> Stage-discharge Curve in Naju Station(St=24+=2ZAHE)
F9-2g HIEA ELE]
] o]
H(h): m Q m?/sec oA /A2
0.08 < h <0.25 Q=75.019% (h+0.185)*™ 2004
—020< h <025 Q=95.912 < (h+0.200)>"
025 < h < 1.20 Q=125.651 < (h—0.100)*"" 2007/5 0.14moOl5H 2Ia
1.20 < h < 2.00 Q="70.772 < (h+0.110)*** 2007/6 5.53m0l4 2iy
2.00 < h < 10.75 Q=392.002 < (h—0.830)"9"!
0.80 < h < 1.20 Q=42.706 < (h—0.800)"*% 2007/10 3
1467 1.11m 0I5t 2l&
1.20 < h < 3.00 Q=127.280 < (h—0.998) 2008/2 (Heh+1)
3.00 < h < 6.00 Q= 60.001 < (h+0.062)"%* 2009/4 ,
7.99m 04t 9|4l
6.00 < h < 11.69 Q=123.220 x (h+1.530) 5% 2009/9
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2) XAEAQIXL =& A ASARE
2 AFNA = NEFGS ASAR 2 F3ste] SLURP 23 9] /a4 w7l M4 (ASA it 3L
T oatEZdo], B3 wi/AFE FE67] 9] XA & EA 2 (digital terrain analysis
model)§l TOPAZE ©] &3t} tH10]. & =Zol = [12]eA A& dts A=A} EA T
L= 014‘15}03 o, gdfreel HAs nystel FALEARS] A7]E 30melA 100m=
S| 2 <Fig 4(a)>¢} #2o] & 29719 ASAZE =AU
o, °§*J7J%°ﬁ9l F=FACUDI v s B ATH(<Fig 4(b)>).

(a) ASA (b) Standard basin

<Fig 4> Comparison of Sub-basin Between ASA and Standard Basin
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9ES AHREH G AR TF 54.4%, =o] 2890% 5 A shaL low, Al7FA sk}
4= o] 8244, 40% 5 2A sk o2 YERRTH<Fig 5>).

FAFRA e EXTELS A AZRE XEH WES YA

o7 WHE *é-% gel3] B rH<Table 3>). AA 4 o7 JA7H

A, A, AFRA, = o A7EA S F 4 %1 S7hstel e, &

of Eof thAl FT7kskAdth ol Ao A 1970 el A 199591 7hA] = A 8}

A3 skl APA 7} FolER o, 2005@011 EolA & 1 16 W3l 550 dAsA

™ [12]] A A &35}= upEr
o 9 AR, YA, &
)7} 19959 744 725}

<Table 3> Ratio of Land Use in Youngsan River(%)

== 49 Akt [N &7 ESY ARIT = | g
1975 4.05 0.56 1.82 0.58 3.09 53.40 36.49
1980 3.74 1.57 2.10 0.69 2.05 52.21 37.64
1985 2.66 2.64 1.01 0.03 1.47 53.88 | 3831 5.22
1990 2.67 4.38 1.14 0.04 2.35 54.01 35.42 6.92
1995 2.45 5.21 1.47 0.03 2.91 49.81 38.13 6.22
2000 2.84 6.74 2.32 0.02 1.50 4992 | 3666 471
2005 4.00 8.24 1.39 0.00 3.05 5442 | 28.90 17.39

T [m49 mA7ts s UX| =m&X| = AKX s AEX| sz =g

50 139

(a) Landuse(2005) (b) Ratio of Landuse

<Fig 5> Landuse in Youngsan Basin

4) HAMX|= 25
TR GoA S FA WY AFFY 62-75%F AHA e [13], A8 FF B &
—% ‘?%71] Aot =, SRS 7o A8 TR
o8 fFst7] Ak [15]e] Bt4 "§§‘r
7<]—’F(Normalized leference Vegetatlon Index, NDVDE /&3t o o] ARme= <394
NOAA®] #A 5o} 9= AVHRR(Advanced Very High Resolution Radiometer)® %8 &
T ok SLURP B A &= ZEd o3 A5 Ats udstay EYY AFE2 5 U,

=
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AERREY 245 Bgsr] 98l LAlLeaf Area Index)E AF€3tH  SiB(Simple

Biosphere Model) 4% Al 25 H EF¥ €48 NDVIZSREH 28 oA A4#cH16]. NDVI

ol F45 AHAA Y A& Fo] W RV =2 FS ov| gt} <Fig 6> G4 +9
5}

=
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sotal 9 RE A Ao R s AEFe HAAh
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305
z
04
0.3
0.2
01 ¢
lai Apr ay

n Feb Mar M

Jun Jul Aug Sep Oct Naw Dec
Time (Monthly)

<Fig 6> Monthly NDVI
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o Ux 29E
= (a) 23A | b) 25 & (c) 28 &
o8 242 20033 ~20051 20013 ~20104
o IR AL EZ(m3/sec) 40.37 88.82 64.79
o TP 2= KE2Km3/sec) 80.18 80.18 67.36
HAX} -39.81 8.64 -2.57
HA2XHm3/sec)/
UBZ 2= SE2H(mB/sec) 0.49 011 0.04
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<Fig 7> Result of Hydrograph
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