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quantity in upper Toner river basin using a large ensemble climate
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Abstract

In recent years, future projection of climate is conducted to clarify the characteristics of heavy rainfall
in the time of proceeding of global warming in Japan. Also, estimation of extreme flood discharge
becomes important to construct the flood control management considering the effect of global warming.
This estimation can be possible by rainfall runoff analysis using heavy rainfall samples derived from
future projection database. Therefore, this research analyzes the future change of extreme flood
discharge in upper Tone river basin by using heavy rainfall samples projected by ensemble climate
database, d4PDF. As a result, heavy rainfall event, which occurs more shorter term than design duration
time has a possibility of causality of severe flood discharge.
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Fig-1 Basin map of upper Tone river basin (a light blue colored area), Calculation grids of
d4PDF’ s regional experiment and their central points of the grids, 140 sub basins and river

nets (solid blue lines)
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Fig-2 Comparison of annual maximum 3-days rainfall between bias corrected and non-bias

corrected past experiment
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FIERT | FHIER | EIER/EE) | FWER/ER
448 [mm] 1243 159.4 128.1 1.28 1.03
= X AE [mm] 317.6 5352 430.1 1.69 1.35
95%i | efi& [mm] 2213 283.0 2274 1.28 1.03
99%i | efi& [mm] 317.6 360.3 289.5 1.13 091

Table-1

data and past experiment

Comparison of statistics value of annual maximum 3-days rainfall between observed
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Fig-3  Future change of frequency distribution of annual maximum 3-days rainfall
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95%ilefE[mm] 227.38 2455 268.97 1.08 1.18
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Table-2  Comparison of statistics value of annual maximum 3-days rainfall between past

experiment and future experiment
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Fig-4 Conceptual diagram of runoff analysis method considering vertical infiltration
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Fig-5 Relation between 3-days total basin average rainfall and calculated peak discharge in

both cases of +2K experiment and +4K experiment of d4PDF
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Fig-6 Calculated hydrograph which gives the top 1 value of peak discharge in +2K experiment
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Fig-7 Calculated hydrograph which gives the top 1 value of peak discharge in +4K experiment
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Fig-8 Relation between total amount of daily-rainfall rainfall events in descending order of
their values from top 1 to top 10 and the calculated peak discharges which derived from runoff

analysis which input rainfall are these rainfall events, in the +4K experiment of d4PDF.
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Fig-9 Relation between total amount of three day rainfall events in descending order of their
values from top 1 to top 10 and the calculated peak discharges which derived from runoff

analysis which input rainfall are these rainfall events, in the +4K experiment of d4PDF.
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Fig-10 (Left) Duration of rainfall in the top 10 events of total amount of daily-rainfall in
the basin by rainfall intensity, in the +4K experiment of d4PDF.
(Right) The calculated peak discharges which derived from runoff analysis which input

rainfall are these rainfall events, in the +4K experiment of d4PDF
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Fig-11 Spatial distribution of rainfall intensity and horizontal surface wind velocity of a
torrential rainfall event which causes a maximum flood peak discharge in 4K experiment of

d4PDF

i i i ] I
Rainfall intensity [mm/h] o ] s 10 20 50 100
2084 /974 2.00.00 2084795 18:00:00 HOBLSE /7 30000

el

e

el 2 - A
- W Yk
LAY ¥
1 i
=i ot !
e
_:_,'_a-.;'.".rr
S Y I S
s borit
ir ..‘.‘_-_.,
Nltﬁ L - "’L
e o o o LR & . c b v
ey | —— o £
T T T T T T T T T T T [ECNT I T IE T A T

Fig-12 Spatial distribution of mean-sea—level barometric pressure and horizontal surface vaper
flux of a torrential rainfall event which causes a maximum flood peak discharge in 4K
experiment of d4PDF
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