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Fig. 5 Schematic diagram of sub-catchments and river channels;
rainfall-runoff process for each sub-catchment covering
about 10 km? is lumped.
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Table 1 Parameter values estimated for generating hourly precipitation series.

Class Min (mm) | Max (mm) | #&,(mm) | ¢.2(mm?2) Dy PI Pl POI
1 0 5 0.14 0.04 0.23 0.38 0.74 0.15
2 5 10 0.43 0.29 0.40 0.69 0.91 0.21
3 10 20 0.82 1.03 0.46 0.73 0.92 0.23
4 20 30 1.27 2.16 0.53 0.80 0.94 0.25
5 30 40 1.79 3.93 0.50 0.80 0.95 0.23
6 40 50 2.17 6.09 0.48 0.86 0.94 0.31
7 50 60 2.44 5.57 0.63 0.93 0.98 0.38
8 60 70 2.96 7.11 0.45 0.91 0.97 0.37
9 70 80 3.53 9.70 0.54 0.89 0.97 0.25
10 80 4.68 12.97 0.76 0.96 0.99 0.29
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Fig. 10 Simulated annual maximum discharges at Hirakata. Ten sets of downscaled rainfall series were used to estimate the means
and the standard deviations of annual maximum discharges.
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F—2 KRunll & %7 7 ORI Tk & 1 B
Table 2 Frequency of calculated peak discharges at Hirakata for each run.

1981-2000
Run A B C D
1 0 0 0 2
2 0 0 0 2
3 0 1 0 1
4 0 1 0 0
5 0 0 0 1
6 0 0 0 1
7 0 0 0 1
8 0 0 0 1
9 0 0 0 1
10 0 0 0 1
Ave. 0 0 0 1
2031-2050
Run A B C D E H
1 0 0 1 1 1 27
2 0 0 0 1 1 33
3 0 0 0 0 2 37
4 0 0 0 0 1 26
5 0 0 0 2 0 42
6 0 0 2 0 1 31
7 0 0 0 1 0 3
8 0 0 1 0 0 0
9 0 0 0 0 1 3
10 0 0 2 0 0 3
Ave. 0 0 0 1 1 34
2081-2100
Run A B C D
1 0 1 0 0
2 1 0 2 0
3 2 1 0 2
4 0 1 0 2
5 1 0 0 1
6 1 0 1 1
7 2 0 0 0
8 1 0 1 0
9 1 0 0 2
10 2 0 0 0
Ave. 1 0 0 1
Class | Discharge [m3/s] Color Count
A 30,000- 0
° ;gggg;gggg SR KRB 7 5 2
D 15,000-20,000
E 10,000-15,000 } FHEIEAKGERBEZ 5 A
F 7,500-10,000
G 5,000-7,500
H 3,500-5,000
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Fig. 11 Simulated annual maximum discharges at Kamo. Ten sets of downscaled rainfall series are used to estimate the means and

the standard deviations of annual maximum discharges.
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Fig. 12 Simulated annual maximum discharges at Katsura. Ten sets of downscaled rainfall series are used to estimate the means and
the standard deviations of annual maximum discharges.
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-3 FRunll & %7 7 2O N B
Table 3 Frequency of calculated peak discharges at Kamo for each run.

1981-2000
Run A B C D
1 1 0 2 1
2 2 0 0 1
3 ! 0 q 0
4 1 0 1 1
5 1 0 1 0
6 0 0 0 2
7 0 2 1 2
8 1 0 0 2
9 0 1 1 2
10 1 0 0
Ave. 1 0 1
2031-2050
Run A B C D E F G H
1 0 0 0 1
2 0 0 0 1
3 0 0 0 0
4 0 0 0 0
5 0 0 0 1
6 0 0 0 2
7 0 0 0 0 63
8 0 0 0 1 55
9 0 0 0 0 54
10 0 0 0 0 52
Ave. 0 0 1 2 59
2081-2100
Run A B D E F G H
1 1 2 0 0 2
2 1 1 2 0
3 2 1 0
4 1 0 0
5 2 0 0
6 0 1 1
7 1 1 1 1
8 1 0 0 2
9 1 0 0
10 0 0 1
Ave. 2 1 1 2 2
Class | Discharge [m3/s] Color Count
A 8,000- 0
B 7,000-8,000 }?1’@%“7}(%%#@.5@7 7 A
C 6,000-7,000
D 5,000-6,000
E 4,000-5,000 }ﬁ%iﬁfTﬁEj}iﬁi@? 7 A
F 3,000-4,000
G 1,000-2,000
H 2,000-3,000
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Table 4 Frequency of calculated peak discharges at Katsura for each run.

1981-2000
Run A B C D E F
1 0 0 1 1 0 0
2 0 0 0 0 1 0
3 0 0 1 0 0 2
4 1 0 0 0 0 2
5 0 0 1 0 0 0
6 0 0 0 1 0 0
7 0 0 1 0 0 1
8 0 0 0 0 1 2
9 0 0 0 1 0 1
10 0 0 0 0 1 1
Ave. 0 0 0 0 0 1
2031-2050
Run A B C D E
1 0 0 1 0 1
2 0 0 0 0 1
3 0 0 0 0 0
4 0 0 0 0 1
5 0 0 0 1 1
6 0 1 0 1 1
7 0 0 1 0 1
8 0 0 0 1 0
9 0 0 0 0 0
10 0 1 0 2 0
Ave. 0 0 0 1 1
2081-2100
Run A B C D E F
1 0 1 0 0 0 2
2 1 0 0 1 1 0
3 2 1 0 2 0 0
4 0 0 1 0 2 2
5 1 0 0 0 2 2
6 1 0 1 0 0
7 2 0 0 0 0 0
8 1 0 1 1 0 1
9 1 0 0 0 1 2
10 2 0 0 0 0 2
Ave. 1 0 0 0 1 1
Class | Discharge [m3/s] Color Count
A 3,000- 0
S| ConoTose [ REAMEEE, 7
D 5,000-6,000
Sl 000000 } AR 7 7 2
G 1,000-2,000 } R TR 5 A
H 2,000-3,000
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Table 5 Simulated frequencies of flood controls and emergency operations for each period at Takayama Dam.

SRS HKFA T O[] £ 7272 LE S BIED R

Run 1981-2000 2031-2050 2081-2100 1981-2000 2031-2050 2081-2100
1 11 9 9 2 0 1
2 12 10 8 2 0 2
3 10 9 10 2 0 3
4 11 10 9 2 0 1
5 10 9 8 2 0 2
[§ 9 10 11 3 0 2
7 11 9 11 2 0 2
8 12 12 9 2 0 2
9 11 8 11 2 0 1
10 9 10 11 2 0 2

Ave. 11 10 10 2 0 2

F—6 HEFLIIBIT LM & OUOKHERIE L 7272 L& S H#EO R
Table 6 Simulated frequencies of flood controls and emergency operations for each period at Hiyoshi Dam.
RS BRI O[] 45 7272 LE S BED NI

Run 1981-2000 2031-2050 2081-2100 1981-2000 2031-2050 2081-2100
1 33 72 39 1 10 4
2 33 74 40 1 9 4
3 33 73 40 1 9 4
4 31 73 42 2 9 5
5 36 72 41 1 11 4
6 34 72 41 1 10 4
7 31 73 37 1 11 4
8 36 67 40 1 10 4
9 32 70 43 1 10 4
10 33 75 41 2 11 4

Ave. 33 72 40 1 10 4
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Evaluating the Impact of Climate Change on Flood Disasters and
Dam Reservoir Operation in the Yodo River Basin

Takahiro SAYAMAD  Yasuto TACHIKAWA 2  Kaoru TAKARA D
Amika MASUDA?  Takuya SUZUKI?

D Disaster Prevention Research Institute, Kyoto University
(Gokasho Uji, Kyoto 611-0011, Japan)

2) Graduate School of Urban and Environmental Engineering, Kyoto University
(Kyoto Daigaku Katsura Nishikyou-ku, Kyoto 615-8540, Japan)

This study aims at evaluating the impact of climate change on flood disasters and dam reservoir operation in
the Yodo River basin by feeding precipitation and evapotranspiration projection from Global Circulation Model
(GCM) to a distributed hydrologic model. The features of the conducted hydrologic simulation are 1) dam reservoir
models are integrated into a hydrologic model; 2) a distributed hydrologic model is used with lumping of rainfall-
runoff processes for a sub-catchment scale covering about 10 km?; and 3) stochastically downscaled hourly
precipitation from daily precipitation are used to drive the hydrologic model. The simulation results indicated that
the frequency of medium magnitude floods might increase in 2031 to 2050, while the intensities of low frequent
severe floods might increase in 2081 to 2100. In addition, the frequency of emergency operation by the Hiyoshi

Dam in the Katsura River basin was estimated to increase in 2031 to 2050.

Key words : global warming, GCMs, rainfall-runoff, dam, Yodo River basin
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