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The Roles of Dams and Hydropower

How Dams and Hydropower Prevent Global Warming.
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*Since the years of the latest data available differ by reference, the values are cited here.
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As of fiscal 2005, water supply produced by
water resource development facilities (the
dams, etc.) accounted for 74% of domestic
usage and 47% of industrial usage.
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(Unit yield in Japan: calculated using the data in the food balance table of fiscal 2000)

Changes in the contribution ratio of water resource development facilities (the dams, etc.) in industrial water (supplying to water recycling systems)and domestic water * Changes in industrial water consumption and industrial production index '
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The state of reservoirs involves following environmental issues. To keep fulfilling their roles in dams and hydropower, these issues should be tackled steadily.

Sedimentation

Storing water in a reservoir allows for the capture of sedimentation from the upper regions. Sedimentation reduces the
amount of water that can be stored in the reservoir capacity (designed dead storage) and may affect coast formation
around the estuarial regions.

Values within brackets denote the numbers of dams.
1991~1993 (29)
1981~1990 (135)

£ 1971~1980(169) QO Sedimentations

5 1961~1970(158) deposits in some
£ 1951~1960 (152) 31016 dams in Japan are in
S 1941~1950 (20) ‘ the process of being
% 1931~1940 (35) 1 1034 exceeded their

o ~1930 31650 .design values.

National total (729)
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(Definition of Sedimentation ratio)
Sedimentation conditions

(Sedimentation amount ~ The designed dead storage)x<100(%)

{(Example of Improvement)

Drawing down the water level e Water level during storage
Dast Dam ol S | RS oo
1 Drawing down !

_z Water level during storage i | the water level

Coordinated sediment flushing to
restore the effective capacity and river's
environment in the lower regions

<Drawing down the water level>
The water level is lowered in the both dams.

07
4 the water leve
The Dashidaira Dam and the Unazuki Dam, Kurobe River 8
which is about 7 km downstream across the

Kurobe RlVer, flush and dISCharge sediments in Flushing and Discharging Sediment Dashidaira Dam

a mutually coordinated manner. The sediment Flushine and Discharging Sediment lush

. . jushing an 1schargin;

that flowed and was deposited into the I iSedimeit fee
e

- <Flushing and Discharging Sediment>

| The river is allowed to flow naturally through
both the dams to discharge sediment from the
Dashidaira Dam to the lower regions through
the Unazuki Dam.

Dashidaria Dam during the floods is ~ qimentfushine ARl 0 e
discharged into the lower regions through the
Unazuki Dam. This coordinated sediment
flushing is implemented by following the
methods and the rules that were formulated
with the purpose of mitigating impacts on the
environment in the lower regions. An Dischargegg
investigation to evaluate the effects has been
ongoing.

Sediment flushing

Kurobe River _ ool

| %

Measures after Sediment Flushing and Discharge Dashidaira Dam -

_ r Water level during storage Discha'{gé

TRecovery of water 16""';1 <Measures after Sediment Flushing and Discharge >
The sand flush gates of the dams are closed to
recover the water level. Water from the upper
regions is discharged for a predetermined

period of time.

t Recovery of water level

Kurobe Ri\{e_;

Mechanism of coordinated sediment flushing and discharge '¥

Eutrophication

Reservoir becomes eutrophic via the inflow of domestic sewage, etc. which may affect the quality of drinking water, etc.

{(Example of Improvement)

(2)Stopping Expansion of Water bloom by Installing
a Cutoff Barrier

(DPurifying Water by Using an Aerating Circulation
Facility

¥l |

Hattabara Dam across Ashidagawa River ' Seirenji Dam across Seirenjigawa River '”

Prolonged Turbid Water

Inflow of sedimentation during floods with prolonged suspended solids causes turbid water. Discharge of the turbid
water may affect the quality of water in the lower regions.

{(Example of Improvement)

(2)Bypass tunnel to restrict the inflow of sediments (and supply
sediments to the lower regions to prevent the riverbed from
degrading and the coastline from recessing)

(DForestation of Sediment Sources in the Upper
Regions

Bypassing the turbid water
and sediments during floods [

Bypass tunnel to prevent
reservoir sedimentation

| Mitigating prolonged turbid
water and sedimentation

e~ HRiverbed degradation in
the lower regions

Sameura Dam across
Yoshinogawa River '¥

(3)Selected intake gate to prevent discharge of
turbid water

Intake of Surface Water Selective Intake Intake of Lower Water

Changes in the riverbed at the downstream of the bypass tunnel of Asahi Dam '

Hitotsuse Dam across Hitotsusegawa River,
Matsubara Dam across Chikugogawa River, etc. 2

River Environment in the Lower Regions

Hydropower sometimes take in river water in its entirely, which adversely affects the habitats of organisms, water
quality scenery, etc. in the lower regions.

{An Improvement Example)

(DAppropriate flow at the downstream of the dam to be secured; stated in the (2)Revising the Term of
Hydropower Guideline * 2V Validity of Water Rights

Schematic Diagram of “Restoring the
Clear Stream” based on the Guideline

|Total length of affected river sections: about 9,700 km |

On April 1, 2009, the term of validity
of the water rights for power generation

Not Restored was revised from 30 years to 20 years
ithin the scope—

Regulating tank

(10 years for those that have passed 100
years since the initial permission was
12% S granted) in principle. It is also required
to submit necessary reports every 10
years to evaluate the utilization of river
water which will be revised for every
fixed period of time from the
perspective of public benefits, such as
conservation of the river's surrounding
environment.

1 5% Sections within the scope

of the Guideline Restored
of the Guideline Restored
67 % of the affected sections
have been restored

Restoration of clear streams in affected sections

Number of power stations : 699 (52%) out of 1,295

Length of affected sections : about 6,500 km (67%)
J out of about 9,700 km

Power station I Intake weir

Restoration of clear stream

Reduced power generation

* “Guideline for maintaining the flow of the river at renewing the water rights for power generation” enacted by the Ministry
of Construction in 1988 a4



Global WarmingIncreases the:lmportance of

_pacts of Global Warming

Securing ReservoirCapacities and Hydropower

According to a future climate forecast made by the collaborate study team for the Center for Climate System Research (CCSR),

University of Tokyo and National Institute for Environmental Studies (NIES), Japan Agency for Marine Earth Science and Technology
(JAMSTEC), using a global simulator based on the climatic data in the past 100 years, the number of heavy rain days and hot summer

days on which the temperature is 30°C or above will increase and snow depth will decrease in Japan. Based on the forecast, future
river flows at dam sites were estimated and compared with present values. As the result of the estimations, the number of heavy rain

days will increase but the flow of the rivers will drop in general, and the peak of snowmelt discharge will appear in earlier spring than

today, the flow during the wintertime will increase while the flow during the summertime will drop (From reference 22~2), For
effective utilization of rainfall and snow all year round, the results show the increasing importance of securing reservoir capacities.

The number of hot summer days (maximum
160 1 temperature of 30C or above)

140 1

The number of

120 1 hot summer days
'gg | will increase!

Snow depth
will drop!

The amount of snow
will decrease in all
parts of Japan.

<, In 100 years

Present

Snow depth (cm)
(o] 50 100 150 200
24)

_venting Global Warming

Based on the G8 Summit in 2008 (held in Toyako, Hokkaido),
Japan set a goal to increase the production of zero emission
energy (renewable energy, nuclear power generation, etc.) so
as account for 50% of the total power generation by 2020.
Today, as of fiscal 2007, the ten electric power companies in
Japan produce a total of 1030.3 billion kWh, of which 353.0
billion kWh (35%) are zero emission power. Of this, 78.4
billion kWh (8%) is produced from hydropower, all the more
revealing its importance.

Discharge (mi/s)

12 - The number of heavy rain days (daily
precipitation of at least 100 mm)
10 1
The number of

87 heavy rain days
8 will increase!
41
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Energy sources of power production by the ten electoric
power companies in Japan (fiscal 2007) 2

Broposals towvard the Huture

Development of New Dams

Global warming is predicted to increase droughts and floods. In
Japan the total reservoir capacity is diminished at a mean ratio
of 0.24% a year. To maintain the present reservoir capacity
level, new dams need to be developed while taking measures
against sedimentation of existing reservoirs, such as sand
flushing described as an improvement example

Roles of Hydropower

The CO, emissions from hydropower are emitted only for
construction and facility repair. Hydropower dose not emit CO, to
during operations.

Approximately 70 million tons of CO, was reduced via the use of
hydropower in fiscal 2006. Without power supply from
hydropower, the CO, emissions in Japan would have been about
6% more compared to the level in fiscal 1990.*

To prevent global warming the Japanese Government sets an aim
to cut CO, emission by 25% by 2020 respect to1990 levels.
Hydropower is viewed as a clean and renewable energy that emits
zero CO, and is an effective resource.
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CO, emissions per 1 kWh %

*Interim Report of Hydropower Study Group (July 2007), Agency for Natural
Resources and Energy

Closing Remarks

In developing countries, the spread of electricity is
indispensable for their growth. Power development
projects are requested to take into consideration
global warming and other environmental issues. In
Japan, not only given that present ongoing measures
but also Kyoto Mechanism, which are supplementary
measures, have been implemented to achieve the goals
of the Kyoto Protocol. CDM(Clean Development
Mechanism) projects utilizing hydropower via
Japan's advanced and abundant hydropower
technologies will be required to contribute to build a
global sustainable society. (*Emissions from methane
and other greenhouse gases should be taken into
account in certain tropical regions.)
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Development of New Hydropower

For preventing global warming, hydropower is as important as
solar and wind. The development of new hydropower with newly
being developed dams is also effective.

I Pending development
Developed
N Under construction ‘

Hydropower output distribution (number of points) 2

Figaere 6.5: World Hydropower Potential
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Out of the hydropower potential that is
feasibly necessary for global economic
development, only 31% has been
developed by 2004.

Development ratio
(Advanced nati

: about 70 % (economical potential)
(Other countries): about 20 %

Hydropower potential feasible for economic development in the world **



