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Fig. 3 Comparisons of discharge data simulated by the detail distributed model and the Japan distributed model at Yoshino
River using MRI-AM20km data in 1979.
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Fig. 4 Discharge simulated by the Japan distributed model.

32 0000000000000 00000 00000000000000000000000

0000000000000000000000 000000000000 00000O0Fig.4(@O0
000000000O000000O00000000 00@)00e«000475m*s0 00000000000
0(0 000 2740km?) 0 00 0 O0MRI-AM20km O 0ooooosm®s00000000000000
0000000000000 O0O0O00O0O0O0O0O00 00000000000000000000000
0000000000000 0000000000 D000D00Fig4(b)(c)0 000000000000
0000000000O0000O000000000 000019800 0 MRI-AM20kmO 0000000 O
00000000000000000000000 00000000000000(00O0 0 06,500km?)
000000000000 0Fig 3(@)b)(c)0 19790 0000000000000 0000000000
0 MRI-FAM20kmO OO0 O0OOO0O000000 1000 00000000000000000000000
0000000000O0000200000100 0000000000000 0000000000
00010000000000000000000 0000000000000 0000000000
O00¢,0¢p0000000000000D0O0O0OO ooooo

ooooooooooONODOOOODOOOOOOD
ogoad 4 GCMOOODOOOODODOOOOOODO

N
€= %Z(qj(i)—qp(i)f ©) 00000000000000000MRI-AM20km
= 0D00000000000000000000000
00000000002000000 47.6ms010
D0000522m°s010000000592m°s0 41 0000000

00000000000 5m3/s0 00000000 oo0o0o0ooU0oo0oOoooooo210000
0000000000000 0000S50ms00 0000 MRI-AM20kmO OO ODOQOOOOoOooOO
ogoad oobOo0ooOoOooOoooOoOooOoOooOoO0oon

ooooooooboooboboooobooboboooan oo0oO0oooooooOoOooo(EeEV)DODOOOO
gboooooboobooboooboocooboooboobooon oooooooOooooOoGevOOOOoOOOoOoOO
goboboobooboobooobooooooooan PWMOOOOOOFRg50GEVODUOOODOOOOO



30N

30N T T y y Y
135F 140F 145F 130E 135E 140E 145E

(b) near future climate experiment

130E 135 140 145E

(a) current climate experiment (c) future climate experiment

Fig. 5 SLSC for fitting GEV distribution to the annual maximum daily rainfall.
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Fig. 6 The 100-year annual maximum daily rainfall.
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Fig. 7 Change ratio of the 100-year annual maximum daily rainfall.

Table 1 Goodness of fitting for appling GEV distribution to
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the annual daily maximum rainfall.

current climate

near future

future climate

000000070000000000000000 Ishikari River
SLSC 0.031 0.026 0.031
000000000000 TablelDOOOODO00O0O COR 098 0991 0985
0000000000O0000000000000 Mogami River
SLSC 0.044 0.030 0.039
DOO000O00SLSCOCOR(IDODOODODOO COR 0.970 0.988 0.980
0000GEVODDOOOODODODODODOODODODODDOO Yoshino River
SLSC 0.043 0.035 0.041
O,000,206)000ooooooooo COR 0.976 0.984 0.972
Chikugo River
Fig60000000000O00000O000 100 SLsC 0.035 0.036 0.030
COR 0.982 0.981 0.987
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Fig. 8 Number of days which have more then 50 mm daily rainfall in 25 years for each experiment.
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Fig. 9 Number of days which have more then 100 mm daily rainfall in 25 years for each experiment.
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Fig. 10 Estimation error of the 100-year annual maximum daily rainfall using the Jackknife method.
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Fig. 11 The 100-year annual daily maximum rainfall and its Jack Knife error estimation.
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Fig. 12 Simulated discharge at Ishikari-Ohashi (12,697km?) in the Ishikari River basin.
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Fig. 13 Simulated discharge at Sagoshi (6,500km?) in the Mogami River basin.
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Fig. 14 Simulated discharge at Fukushima (3,171km?) in the Abukuma River basin.
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Fig. 15 Simulated discharge at lwazu (2,740km?) in the Yoshino River basin.
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Fig. 16 Simulated discharge at Senoshita (2,315km?) in the Chikugo River basin.
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(a) mean (b) standard deviation
Fig. 17 Change ratio of the annual maximum discharge. Left up: ratio of the near future to the current climate experiment,

right down: ratio of the future to the current climate experiment.
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Fig. 18 SLSC values for fitting the GEV distribution to the annual maximum discharge.
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(a) ratio of near future to current climate experiment

(b) ratio of future to current climate experiment

Fig. 19 Change ratio of the 100-year annual maximum discharge.

(a) current climate experiment

(b) near future climate experiment

(c) future climate experiment

Fig. 20 Number of hours for hourly discharge which exceed the 10-year annual flood discharge of the current climate experi-

ment in 25 years for each experiment.
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Table 2 Goodness of fitting for appling GEV distribution to
the annual maximum discharge.

current climate  near future  future climate

Ishikari River
SLSC 0.065 0.032 0.037
COR 0.942 0.986 0.980
Mogami River
SLSC 0.024 0.048 0.036
COR 0.996 0.967 0.980
Yoshino River
SLSC 0.022 0.048 0.038
COR 0.995 0.963 0.977
Chikugo River
SLSC 0.028 0.035 0.038
COR 0.989 0.982 0.989
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Fig. 21 Estimation error of the 100-year annual maximum discharge using the Jackknife method.
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Fig. 22 The 100-year annual maximum discharge and its Jack Knife error estimation.
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Fig. 23 Change of monthly discharge at Nothern Japan catchment.

400
1979-2008 ——
= b 2015-2039 ——
E %0 2075-2099 ——
5 %0 F
<
S 250 F
g 200
H
2 150t
>
£ 100 f
5
2 s}
o S
1 2 3 4 5 6 7 8 9 10 11 12
Month
(@) Ishikari River basin
2!
%0 19792008 ——
2015-2089 ——
T s00l 2075-2099 ——
£
=
E<
5 150
k=3
S
<
& 100} M
=
2
5
S s0f
0
1 2 3 4 5 6 7 8 9 10 11 12
Month
(a) Hokkaido area
1
60 19792008 ——
140 | 2015-2089 ——
2075-2099 ——
E b
£ 120
s 100}
H
S 80f
12}
£ 6ot
5
S 40}
20
0

1 2 3 4 5 6 7 8 9 10 11 12
Month

(a) Hokkaido area

200
1979-2003 ——
T 2015-2039 —— =
£ 2075-2099 —— £
5 190 5
T ©
z z
g 100 1 2
g Z
5 5
£ 50 1 z
2 2
0
1 2 3 45 6 7 8 9 10 11 12
Month
(b) Mogami River basin
Fig. 24 Change of monthly mean snow melting.
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(b) South West Tohoku area
Fig. 25 Change of monthly mean precipitation.
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(b) South West Tohoku area
Fig. 26 Change of monthly mean snow fall.
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(c) Abukuma River basin
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(c) South East Tohoku area
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(c) South East Tohoku area
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Fig. 27 Histgram of catchment average daily rainfall more than 50mm at the Yoshino River basin.
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Fig. 28 Histgram of catchment average daily rainfall more than 50mm at the Chikugo River basin.
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Fig. 29 Histgram of annual maximum discharge at Iwazu in the Yoshino River basin.
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Fig. 30 Histgram of annual maximum discharge at Senoshita in the Chikugo River basin.
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Estimation of Climate Change | mpact on Flood Discharge at Japanese River Basins

Yasuto TACHIKAWA*, Shohei TAKINO*, Kazuaki YOROZU*, Sunmin KIM*, and Michiharu SHIIBA*

*Graduate School of Engineering, Kyoto University

Synopsis

The impact of climate change on flood river discharge in Japanese river basins is analyzed by feeding future
climate projection data into a distributed rainfall-runoff model. The projection data used consists of daily surface
and subsurface runoff data downscaled by hourly precipitation for the current climate experiment (1979-2003),
the near future climate experiment (2015-2039), and the future climate experiment (2075-2099), which were
simulated by a high resolution general circulation model developed by the Meteorological Research Institute,
Japan Meteorological Agency. The main findings of runoff simulations are as follows: 1) Clear change of flood
discharge were detected; 2) the degree of the changes differs according to location; and 3) the changes appear in
the near future climate experiment, which become clearer in the future climate experiment.

Keywords: flood, global warming, distributed hydrologic model, Japanese river basins





