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Abstract

Future change of water cycle could cause serious impacts to human society. Outputs from climate
models are often used to make future climate scenarios, which are used as input for impact assessment
model. In addition, many impact studies carry out bias correction of climate model outputs so that input
for impact model is quantitatively consistent with observation. This study employs three bias correction
methods against daily precipitation outputs from three regional climate models, in order to evaluate
uncertainties of future scenarios stemming from choice of regional climate models and bias correction
methods. The result indicated precipitation scenario’s uncertainty from regional climate models and bias
correction methods is higher in heavy rainfall season. In addition, we developed impact model for
Sameura river basin, and utilized those precipitation scenarios as input for our impact model. The result
suggested water storage in Sameura reservoir during non-irrigation season might be higher in the future
period of 2091-2100. It should be noted that there are some limitations in simulation design of this
study (i.e. limited number of Global Climate models, bias correction methods, etc), and thus, further
improvement of simulation conditions would be necessary for more reliable estimations.

Key words: Sameura river basin, regional climate model, bias correction, precipitation
1. [FLHIC
SEEEN - TR Z Y 9 2KIEEROEN, [FROEE LI /KERMACKEEICS 2 58T, 5

(2L > TOHRELRBHLFEDO =D TH D, FROKEREAN G2 5 DADKEE, AR 0%h=RH)I Ak
RIS D 720121, FRROKIEERAE(LD ATRERIR Y #E S L<HEESND Z L BEEND, KAEEH)

* O TR R PR LR SE R (T 152-8552 BB B BX KR 11 2-12-1 W8-4)
PR R T2 AL LR (T191-8506 HAUHR H B R /ALR 2-1-1)
sk i TR BREE PR T2/ (T782-8502 = &NV a& £ H44 L ERTE 2 1 185)

-23_



DIKPEERZEACIZ 5 2 D520 BT D H5E1E, FRIOEFEER %2 IZAT DAL TV 528 DAINZ 1 b BSHIFE D %
<TU, FTPERORBES TV ADBMER S, ZORES TV ABEEGET L~ AJ1&N 5, LT,
WA T VDAL N BT 5 2 & THOBERN TN D, fFRORMES TV A HMERK
SN AERI2IE, GCM (Global Climate Model)<° RCM (Regional Climate Model) & VN> 7= & fEE T /L D H )
NUIZLIEHWSNLS, Lo, 4 GCM = RCM 12 & » CTEER LU T OBREG O CUEE N 72 5
B X o T, RREREED FRIMEILE 2 D GCM <° RCM IAF L TRAR V1§D, Ok T 21T
IBRITIE, RUEET VOBPICHE D FERTHIORHEENEZZET 5 Z LITEETH D,

ZD—J5T, KIEETIVHEINIAA T ARG EN TN D 90D L [RIREZ, %< ORA T ARHmAFEICH
WDIZIFZEM & D W E 23+ Tld e, - T, KUEET VD ERWTRERS T U A2 1ERk T
HENTIE, RIEET AR L THE TR r—1 7 (22 F IR R O @i A L) oA T A
FENMTOND, 728, KETT U FOMERGIESCS FIEORIZ OV T, SIRQ010)9IZFELLY,

REETNHIIOZ T R0 —1 T HEE, KB 2 ENFHT T A r—1 U7 ERREITIE T v A
— V7T eind, Fowler (2002 Tlx, MtAF U A7 —V v 7 OFEE, OQREIFET L
(Regression models), (i) K& X% (Weather typing schemes), (i) 7V =¥ — = % L — % — (Weather
Generators) D = DIZHHEL TWbD, ZDO X HIRE T A r—1 v FFENFRS T U A OERICHN B
LA, RBRETHEENPBINEICE S LI HX A —0 v 7S50 T, RkE LTREET VD
EBIWNE L ORREORIEDL, XU Ar—U 7 LRIBHATOND Z & 7D,

—J7, ZEIE T IXRE ARG O gL 2 ET- 5 B E T 5D TIE e, KIEET VIR, ZEMNTF
SNTRIEET VT OMER AT « FARREHED, BUIEICE S KHICET AV AEMET S 2 &2 L7z
HHBE LT, 7 /WK U THREHLBEEZT 2 50 WL 5 599, ARS8 TIX Z O FIEE MG A T
AFHIETE LS, BRI AL 7 ZAGHEFEOBEM A E & U CiEpl 20X, T7 vV E & BLIE O 2 EO
EEHEL, TOEZTTAHNITNZ D Z & TETNMHAOEENBIRIE E —#T 2 L O ICHIET 5 &
WO TERSH D, ZIVETICH A O 7 AHIETFENRRE I TR VIO g 7 2 IEFIEORRN G
FEkEET T U A ZERT D ECORMELED—2 L2 015D,

Z 2 CARMFFE CIIEREREE S T U A OVERRIZER LT, RCME VS A 7 A IEFIEO BRI K 5 N3
PWEEETD, TLT, TNOOBRICE D AMHEREEZZE LZ LT, fEROKIBERE(LNUE - B &
LDORPKEIZG 2 5 BTN 5, WEMGIE, ZiE ClIOBKRORKRN SRR R 2 52
TEHID—2>THY, [FHGERGE U TKIGERDOFERELS X LMK EICH 2 DB 5 2 &
ITEETH D, BHEY DINER KO X L TH D, F EQ008)1WiL, B & LD EHiDO MK &
OEMER NG, IEFIXREIH X A L OFEKEOLEIENREL RoTNDH Z L ZHEML WD, £
7o, B 0 (2008121, FLBAH & A itk o Bk B KR & FBRH & 2 O¥E KR A O BIFR & HR I,
FLIATH & D o ek & & BT & AR OB KB EANITR VR A H D Z L AR LTS, 2D X Hig,
B A L ORI K BITREEC DB L Z TR TWEEZ LN T2, FEROREZLS B & LDk
BICHE 2B BEST 52 LIXEETHDH, TOOARIIETIE, RHBZ L Z 4 & LT, RCM
K ONA T ZAFHETFEIC LD ARREEMED, B & LK EORESRE(LOHEEIZE 2 D B2~

KL OWRIILL T TH D, 1ETIIAMEOE Rk ~T, 28 TIEFI & Atk K STERIT— & &
ORCMH I HONWTIR_ 5 L3z, RCMIE I DAA 7 A EFEEZRRD, £2, KET T U 405 5
2 AP B2 RO D T2 O DPRHE TV, B L0206 Oiia & 4 LK & Z2HE T2 BB Z A
BEET L, ORZEFMNET MZOWTH2E THT 5, SETIIRES TV A LT VOMGEEZITV,
4FETIE, RCMENA T A IETIEORHEENEZ BB LI-KE ST U A2 T, B LK EO Rk
HWEZIT TR Z R T, BETIIAMNAEDE L L AHROMEE RS,

2. AWE=T—R2EETL

T & 2K EOFBRZEALOMEST FILLL T 0@ Y Th 5 (Fig. 1), £7°, 320 RCM 6 DK EH
INTHF LT3 DA T ZHEFIEZBEH L, A T ZAHEZITORWES b EO TEH 1218 OBIEL W
Tk U A 2Bk Lz, KRIZ, 12380 OfpREBES T ) 2T 7 VAL, BRMES T ) A

_24_



EIRTE RIS INAT A 5 1
ETIL ETIL WIEFE & &
Y 5 g Y
D B3 BA ]
=22 |Z| |L] |
MIROC5 g 15 il I i BN §
8 ] 1, Ly
wan || oh| |B| @ %
RIEH ~7 5 ;
my || 2| |B| |®| |E
P2 7k H y
| |g| |8 |7
Daily ;jJ— ; d/- ;jJ—
scaling |:> ] i)
7 *

Fig. 1 Flame work of climate change impact assessment at Sameura river basin with
considering uncertainties of regional climate models and bias correction methods.
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Fig.2 Monthly mean precipitation of Sameura river basin. The monthly mean is computed for
current period. Each line color indicate regional climate model. Red: NHRCM, Blue: RAMS,
Green: TWRF. Each line type show bias correction method. Solid line: RCM output without bias
correction. Short dashed line: Monthly ratio. Dashed line: CDF. Dotted line: Daily scaling. Gray
bar is observation.
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Fig. 3 (a) Time series of daily runoff to Sameura reservoir for observation (dot) and calculation (blue line). (b)
Hourly discharge of observation (black) and calculation (red). The discharge is arranged from the largest to
the smallest.
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Fig. 4 Line plots on future change of (a) average monthly precipitation (b) average monthly total
runoff (c) average monthly water level of Sameura reservoir. Future change is computed as
difference between 2091-2100 and 1991-2000. The computation of future change is performed for
each of 12 scenarios. The meaning of each line color and type is the same as Fig.2. Bar chart shows
monthly mean of 12 scenarios for current period (1991-2000) simulation. Note that Fig. 4(c) uses two
Y-axes: Right axis corresponds to future change (i.e. line plots) and left axis corresponds to monthly
mean value of 12 scenarios (i.e. bar chart).
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Fig. 5 Line plot on future change of total occurrence hours of water storage during non-irrigation
season. The total occurrence hours of water storage is shown for every 10% from 0 to 100%. The
meaning of each line color and type is the same as Fig.2. Bar chart shows total occurrence hours of
each storage rate during current period in non-irrigation season. The average for each storage rate
is computed as mean of 9 bias corrected scenarios (i.e. three scenarios without bias correction are
excluded).
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