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Variability

Variability of extreme events is increasing 

due to climate change



Snowfall  will dramatically decrease 
in the northern regions.

Source: Global warming projection vol. 6 (JMA)

Changes in annual snowfall
(avg. of 2081‐2100) ‐ (avg. of 1981‐2000)
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（注）　1. 現在は、1992～2006年の積雪深の平均値
　　　　2. 将来は、約100年後（Model:RCM20、A2）

In a 100 years’ time, the upstream 
catchments of the Tone River will 
have considerably less snow depth.
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Climate change prediction
—Snowfall—



About 70 daysAbout 50 daysAdvanced by 0-5 daysMatsubara/
Shimouke

Chikugo
About 90-120 daysAbout 30 daysDeferred by 0-60 days

About 70-80 daysAbout 50 daysDeferred by 0-30 days

About 100-110 daysAbout 30 daysAdvanced by 0-40 
days

8 damsTone

About 130-180 daysAbout 30 daysAdvanced by 0-10 
days

Chubetsu

About 30-70 daysAbout 60 daysAdvanced by 0-10 
days

TaisetsuIshikari

Drought periods at 
around 2050 
(days/10yrs) 

Drought periods 
at present state 

(days/10yrs) 

Irrigation period 
pattern

DamRiver 
Basin

Droughts mitigated Droughts exacerbated

Prolonged droughts are expected

due to climate change



Global warming

Water temperature rise
(remaining warm)

Fixed thermocline
position

Decreasing
circulation in lakes

Increase of
E. coli

Decrease of winter ice cover
(increasing light transmission)

Temperature rise

Increase of pests

Risk of infectious
diseases

Increasing pesticide leaks with
their increased use

Decrease of river DO Leaking hazardous
substances

Decrease of
bottom-layer DO

Bottom sedimentation
of remains

Phytoplankton proliferation

Water safety

From urban areas
←　increased diffusion of
nitrogen/phosphorus↓

Flux of
hazardous
substances

Leaking iron/
manganese

Landslide in
rain storm

Shifts in
precipitation patterns

Soil erosion

Increased
turbidity

Use of fossil
fuel, etc.

Changing
nitrogen cycle in
the atmosphere

Flux into forests/soil
(nitrogen saturation)

NO3-N leaking into
rivers upstream

Savory water

Products of treatment

Turbidity

Smell/
taste

Color

Water safety

Impacts of Climate Change on water quality 

due to climate change



Information sharing and stakeholders’
participation 

Information sharing and stakeholders’
participation 

Integrating management of water 
demand and supply

Integrating management of water 
demand and supply

Integrating water facility planning, 
designing and operation

Integrating water facility planning, 
designing and operation

Integrating management of surface water
and ground water

Integrating management of surface water
and ground water

Prepared for more frequent, 
extreme events

Prepared for more frequent, 
extreme events

Ensuring safe water supply 
and sanitation

Ensuring safe water supply 
and sanitation

Coordinated use of water 
resources

Coordinated use of water 
resources

Policy Framework to ensure adaptation
to climate change through IWRM

Addressing 
Social needs

Addressing climate 
change

Coping with changed 
hydrological/ environmental 

situation

Coping with changed 
hydrological/ environmental 

situation

Integrating management of water 
quantity and quality

Integrating management of water 
quantity and quality

Basic point of view  for promoting IWRM
Addressing adaptation to climate change and social change



Sea

groundwater
level observation

Water quality/ 
flow data

factory
user

DB

Rainfall, climate, etc

DB

Intake amount

InternetDB

Development of 
a clearing house

Simulation on integrated water 
resources management

DB
DB

city

Treatment plant
Dam

Dam data

Wastewater 
treatment plant

Information system to involve stakeholders in IWRM:
In decision making, consensus building, awareness raising , etc. for adaptation 
action to climate change.

Information sharing and stakeholders’ participation



Required sub-action
Policy and regulatory 
framework
Groundwater Monitoring

and assessment
Groundwater level
Groundwater quality
Withdrawal amount

Coordination mechanism 
between managers
Information Sharing System

River

Surface water

Groundwater

Sewage 
treatment

Integrating monitoring, withdrawal, and recharge of surface
water and ground water



Sea

City

Factories/
Businesses

Dam

Lake

Treatment
plant

Discharge regulation

Bypass 
channel

Changing intake location

Effective management by many stakeholders for effective and 
smooth implementation.

Environmental flow

Weir

Water intake

Dam operation to keep 
required water quality

Conservation of forests 
and watersheds

Environmental 
control point

On-site river 
water 

treatment 
plant

Sewage water 
recycling

Community-based 
water environment 
conservation

Integrated management of water quantity and quality


