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Characteristics of Heavy Rainfall by Typhoon Man-yi in 2013 in Kyoto and Shiga Areas,
and Disaster Research in Katsura River Basin
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Synopsis

Typhoon Man-yi caused heavy rainfall in Kyoto and Shiga area during September 15-16,
2013. Since sea water temperature around the Japanese Archipelago was higher than usual
by 1-2 °C in the summer season, both the typhoon and rainy front delivered extraordinary
water vapor to Kyoto and Shiga area. Rainfall intensity in short periods was not so high but
longer ones such as 12, 24 and 48 hrs reached almost equal to the maximum records. Total
average rainfall in the Yodo river basin was up to 269mm which is estimated more than 200
years return period. During the flood, several multipurpose dams located upstream of the
Yodo river basin had effectively controlled inflow discharges coordinately. Especially in
the Katsura river basin, Hiyoshi dam operated from 1998 by the Japan Water Agency had
drastically cut the peak flow discharge from 1,694m’/s to 148m?/s. This remarkable flood
control operation was based on advanced rainfall monitoring and runoff prediction systems.
Cooperated decision making by the Kinki Regional Management Bureau, MLIT and the
Japan Water Agency had successfully guided dam operation based on downstream flood
flow predictions. Without this operation, more severe flood damages may have occurred in
the downstream reaches of the Katsura river including Kameoka, Arashiyama and Kyoto
city areas. Additionally, huge drift woods up to 13,500m’ have been accumulated in
Hiyoshi dam reservoir during the flood. They have been delivered both from upstream
mountains and river channels. Without trapping by the dam, they have been directly
discharged downstream and might have increased flood damages by clogging at crossing
bridges and flowing into inundated area. Moreover, flood peak cut by Hiyoshi dam might
have decreased additional production of drift woods from the downstream river channel.
These multiple functions should be studied further to clarify the total benefit of flood
control dams.
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Table 1 Catchment area at principal points.

Catchment Area (km”) | CA ratio to the
Location (excluding Biwa | reference point
Lake) Hirakata(%)
Hiyoshi dam 290 8
Uketa 728 21
Hadukashi 1,077.9 31
w | & ]
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Fig. 16 Probability plots of AMS of n-hour catchment averaged rainfall at six principal points in the Yodo river basin

Vertical dashed line in each graph shows 2013 rainfall event. (Orange : Gumbel, Purple : GEV)
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Fig. 17 Probability plot with AMS and POT, Time series of AMS and SMEF of POT on calculated discharge without dam

operation at Hadukashi.
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Fig. 19 Time series of AMS Daily Rainfall at Kyoto, Hikone and Osaka.
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Agency).
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Sep.1521:51 N Heavy rainfall and Flooding alerts has
been announced in Kyoto area.

22:34| | Inflow discharge increased up to 150m?/s
and flood control operation has been started.

Sep.16 1:20| | Water level at Hotsu Bridge increased up to
flood alert level, 4.5m. 1

1:50 | | Water level at Tenryuﬁl (Downstream of e
Togetsu Bridge, Arashiyama) increasedup to .

flood alert level, 1.8m.
4:57 | | Extreme heavy rainfall alert has been
announced in Kyoto area.
5:05 | | ¥ Reservoir water level is expected to reach
threshold level for emergency dam release around AM9-10.
6:00 | | Preliminary announcement for emergency dam release has been delivered.
6:44 | | Inflow discharge increased up to the peak 1,694m’/s.

" ‘Water flow at Hotsu bridge exceeded the maximum record 6.82m and 3,102m’/s
7:40 during the Typhoon No.23, 2004.
9:00| | Emergency dam release has been approved.
10:32| | Even thou ]%h water level reached up to threshold level for emerﬁﬁvency dam
release, EL200.2m, flood control operation has been continue:
11:00 | | Announcement for emergency dam release within one hour has been delivered.
11:25 | | Even though water level reached up to surcharge water level EL201.0m , flood
control operation has been continued.
12:01 | | Emergency dam release has been started. ¢ Maximum discharge was 500m’/s

from bottom outlets.

Fig. 23 Time line of flood control of Hiyoshi dam (The

Japan Water Agency).
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Fig. 24 Relationship of flood control of Hiyoshi dam and

downstream water levels.
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Fig. 25 Relationship of water current and drift wood

accumulation in Hiyoshi dam reservoir.
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After flood Sep.25

Photo 9 Accumulated drift woods in Hiyoshi dam reservoir just downstream of Segi dam (The Japan Water Agency).
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Photo 10 Fallen and discharged trees at upstream river

channel before and after flood (The Japan Water Agency).
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Fig. 26 Estimated prevention effects of drift wood driven

flood disaster by Hiyoshi dam.
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