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Kiso River Basin

Yodo River Basin

Outline of JWA

7

Area 83.3%
Total population 48.5%
(2011)
Industrial shipments 53.0%
(2009 — 1T

JWA Project areas Other areas

Tone River Basin
Ara River Basin

~

The total area served water by

Toyo River Basin

Yoshino River

BN

Chikugo River Basin

JWA is only 17% of the national
land.

However, about 50% of the
population and industrial output
Qre concentrated there.

~
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Projects under JWA’s management
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Kiso River Basin
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Tone & Ara River Basin
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Various experiences of JWA

|

Various tasks

Lake Biwa Development

Tone Barrage

[5))

U Various facilities

Water quality technical tests
management



Competent Authorities

The role of JWA

MLIT MAFF MHLW METI
Ministry of Land, .

Infrasytructure A'\\/“R(':Sl’}l%fef Ministry of Health, Ministry of
Transport and 9 ’ Labor and Welfare Economy, Trade —
: Forestry and and Industr
Tourism Fisheries y

Supervision

JWA

Coordination

Local Government

| Inhabitant

around Facility

Fishermen’s
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. : —| Other Stakeholders
Service Water resources development facility Service
Construction Operation & ‘l'
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Rainfall in Japan

Average annual rainfall(mm/year)
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\ Souce:Water resources in Japan 2013 by Ministry of Land,Infrstructure and Transport(MLIT)
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ual rainfall in Japan(mm)
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Souce:Japan Meteorological Agency website



Annual frequency of hourly rainfall
exceeding 50mm in Japan(1976-2010)

Annual frequency (per 1,000 sites)
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Annual frequency of hourly rainfall exceeding 50 mm (per 1,000 sites)

Souce:Developed by MLIT from materials of the Japan Meteorological Agency




Annual frequency of hourly rainfall

exceeding 100mm in Japan(1976-2011)

Annual frequency (per 1,000 sites)
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Necessity of dam operation that adapted
to the extreme weather events

/Annual rainfall : decrease \

Hourly rainfall more than 50mm

increase
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IWRM in Yodo river basin

e JWA manages and operates _ _ _
. Dams / Barrages in Yodo River Basin
water related facilities from R

K5 A
upstream to downstream.

e Therefore, JWA always
considers total management 5
of the facilities in a river basin &
to contribute in water supply
and flood control.



Flood management in basin level
against flood in September, 2013 in Japan

Typhoon No.18, 2013 (Man-yi)
as of 3:00 on Sep. 16, 2013
»Lowest pressure 960hpa
»Highest winds 35m/s (162KPH)

4
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Outline of Typhoon No. 18 (Man-yi) & flood

management
>Ernergency warning of heavy | Total rainfall j
rain! - Return period: several decades g (36 hours from 3 am, Sep 15)

»Massive flood in Yodo River
~ basin

»Largest record of inflow at 2
- dams

»More than planned flood
~ inflow to Hiyoshi Dam

________________________________________________________________

Threat of huge flood damage at
urban area along the river such as

KyOtO, Osaka' N | Source: MLIT
Achieved reduction of a]
14

Integrated operation of dams and

barrages in the river basin! flood damage




Operation of

-
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Hiyoshi Dam

Hiyoshi Dam

Objective:

» Flood control

»Water supply

»Power generation
»Maintenance of normal
function of river

Operation and

management started
1998 Apr.
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Specification of Hiyoshi Dam

Specification Hiyoshi Dam Crown EL.205.4m
Surcharge Water Level EL.201.0m
Item Contents 7S
: T Overflow Section of Seki Dam

Dam Type Gravity Dam Normal Water Level EL.191.4m Capacity for Flood Control _ EL.192.5m

. T 42,000,000 7
Dam Height 67.4m Capacity for Water Utilization (non-flood|season)

36,000,000 m?
Dam Crest Length 438m A , ‘
Reservoir Capacity
Dam Volume 670,000m3 Towest: 66,000,000 m®
Water Level EL.164.4m :
Catchment Area 290km2 "Seki Dam
Reservoir Area 2.74km2 ~ Capacily for Sedimentation
Hiyoshi 5 500,000m?
Owner JWA Dam Foundation Level EL.138.0m !
Seki dam’s gate had been
d all.
- Surcharge Water Level: frehn;%v:m aas el aE A
Water can be stored up to this level temporarily during floods. el g

- Normal Water Level:
Water is normally stored up to this level from Oct 16 to Jun 15 the following year.

- Normal Water Level for flood season:

Water level is restricted up to this level from Jun 16 to Oct 15 in case of floods.

- Lowest Water Level:

This level is operationally the lowest. The part below this level is the capacity for sediment.

16



Discharge (m¥s)

Flood control plan of Hiyoshi Dam

B Flood Control Plan (Provisional)
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Hiyoshi Dam catchment area & its downstream
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Operation of Hiyoshi Dam
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Operation of Hiyoshi Dam
Contribution at Arashiyama

Togetsu-kyo Bridge: Landmark of Arashiyama

Water Level without dam (Calc.)

0.5m

Water Level with
dam (actual)

Some areas along the river
are inundated.

However,
Hiyoshi Dam contributed
to lower water level 0.5m
at Arashiyama area, and
halved inundation area.
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Actually, the dam operatlon was difficult.

(D Started flood regulation according to T e =T T
Standard Operation Procedure. (Qin ’s | AR =hourly 0
> NSy —sumtotal
=150m?f/5) . TN 1|30
(2 Predicted reservoir water level exceeds 5 — T o
Surcharge Water Level, and decided to start ©)
special operation 3 hours later. 800 T LT LT T L%)% v anmang
1600 | Qi @ N @ 199
Qout |’
@) Inflow peak. 90% stored in reservoir. S | ]
- ] ) 1200+ - - == FSWL 193
(#) Time to start “special operation”. o LI e
However, considering inundation situation & J/
risk in downstream area, the dam continued - / o
same operation. 000 N
400 @ / @ \..\_\ 181
(5) Exceeded Surcharge Water Level, but still o «ssaamsseesssdfc® - ¥~
continued same operation. o : 175
(6) Started special operation after confirming 5\ |
. 5 ’ 1
river water level in downstream became 6.0 p2SAROEN \NER
5.0 /
enough lower. 10 / | SSANil
&®(@)(5)(6) are not described in Standard - p» ! -
Operation Procedure L0 - =d WL with dam(actual) |-
® Special decision was made to reduce " sglg g dlelegledldldlele gidiglale g g
flood damage in downstream area. TRERRARRAAMANSERBSREERE MM
Sep15 Sep 16 sepi7| 21




What is the difficulty?

M [f it was predicted that the inflow into the dam will exceed
planned scale flood, the dam should start special
operation to secure safety of dam itself in the Standard
Operation Procedure.

B On the other hand, some of downstream areas are
already started to be inundated, and if the dam start
special operation, it means discharge volume increases,
flood disaster damage might be increased.

B s it OK to continue normal operation even though the
time to start special operation comes?
G

)

What supported decision making to
solve the conflict above?




Preparation & Technology

1) Enough preparation for emergency (by public sectors)

® Preparation in advance for operation procedure and facility against
flood

® Good information sharing & communication among stakeholders
(Central Gov., Local Gov., Citizens, etc)

® Flexible decision making scheme based on the consideration of
appropriate data / information in order to secure happy citizens.

2) Appropriate technologies to achieve “disaster risk
reduction”(supported by private sectors)

® Real time data / information monitoring and delivery for decision
making.
® F[requent data analysis for future prediction with updated latest data
etc.

23



Plan & facilities for flood reduction

&®flood regulation plan is prepared in advance.
@ Facilities for over planned scale flood are provided.
<Flood regulation plan of Hiyoshi Dam>

Normal operation Special operation

<below planned scale flood> <above planned scale flood>
g 1 N /planned scale flood GE) 1 : planned scale flood
% AL | Inflow % Inflow Increasing
; ; outflow

= Outflow o discharge
(TR LL

discharge

©
o

9]
o

More than SWL?

timé time

<Emergency gates of Hiyoshi Dam>

H LM

o ELIETH)

Front view(upstream) Longitudinal view Front view(downstream) 24



Information sharing & coordination
with stakeholders

Dam office

Dam integrated
management office(MLIT)

Information / Instruction
Coordination

River basin management
office(MLIT)

Information /

Coordination ]
Other offices
N
v

Reporting(data,situation, etc. -
Coordination ; !

Instruction of operation

Information /
Coordination

. Information / i
| Coordination |

_— e —

Prefectural Gov.

Municipal Gov.

Other Local Gov.

A\

AN

Prefectural Gov. Municipal Gov.

Other Local Gov.

etc

v

— o —

-—eee e - e - e e e . .
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Information for decision making

Japan Weather Association

Japan Meteorologlcal Agency
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Information [ data analysis for decision making

Dam catchment
Ralnfall prediction <:|][| Rainfall monltormg area

@ Dam water level monltorlng
Calculation of inflow into
\ dam (runoff analysis)

— Data updating
@ EER A i) [ Calculation of river flow }

A[ Flood regulation ﬂ @\ from other tributaries downstream

calculation )i

River water level Remammg volume ol Dam

k Continuous trials /

27




Monitoring facilities

Water level monitoring station Rainfall gauging station

AN

= mvr-..-ﬁn:w
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Data collection — Micro wave network

I .
{2 EpH LS
I s

Integrated operation
and maintenance
office (MLIT & JWA)

B < ——

e

W.L. station

Dam office
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Other facilities for flood management
CCTV (ITV) installation

Camera in field Supervision console

....

L

.....
———————
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Information release for public
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Online network

http://www.ikesou.jp/
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Information release for public

Information display
board
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Activities for Flood management by “human”

mver patrol before

Increasing water discharge
from dam

4

ﬁlood management drim

preparation of Emergency operation plan, etc
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Conclusions

The operation of Hiyoshi dam could realize

by various Information/data & preparation for
emergency.

Therefore, its operation can’t be always
Implement.

However, extreme weather events may occur
at a higher level.

We need to prepare for...
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Conclusions
We need

by public sectors

O Coordination and building a good relationship
with the stakeholders

O constant monitoring / understanding of runoff
characteristic in dam catchment area

supported by private sectors

O introduction of appropriate technology for
decision making
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This ph4oto shows the situation of iyoshi dam reservoir when tf’ 2 water |
of the Hiyoshi dam was EL.201.85m (2013,September 16, 13:45) ¢




