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•• Water Governance issueWater Governance issue

•• Emergency water problem in China Emergency water problem in China 

•• Screening climate change impact Screening climate change impact 

•• New Policy & New Research New Policy & New Research 
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As we mark the mid-point of the 
International Decade for Action, 
and look forward to this year’s 
Millennium Development Goals 
Summit, let us protect and 
sustainably manage our waters 
for the poor, the vulnerable and 
for all life on Earth.



RELATIVE WATER STRESS INDEX (WWAP,2006)

The map shows populations living in The map shows populations living in waterwater--stressed (red, stressed (red, 
population>100 thousands)population>100 thousands) and and relatively unstressed relatively unstressed 
(blue)(blue) conditions.  conditions.  Higher stress occurs when water Higher stress occurs when water 
availability is less than water demand; lower stress occurs availability is less than water demand; lower stress occurs 
when water availability is higher than demand.when water availability is higher than demand.
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�� change water’s time-space distribution

� increase risks on floods & droughts in 
water stress regions

It is quite It is quite 
possible topossible to

IPCC AR4 (2009)
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� Remarkable LUCC due to rapidly urbanization, 
agricultural & energy developments

� These also significant impact sustainable 
utilization of water for life etc.
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• freshwater biodiversity assessment
• relation to global changes
• ecosystem resilience and adaptation
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3. Urgent Tasks for Water Study
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One of Major Jobs 
Water Governance to Changing Environment

Water Governance

Process in which government and Process in which government and 
society get organized to use water society get organized to use water 
resources sustainably to meet needs resources sustainably to meet needs 
within a legal and ethical framework in within a legal and ethical framework in 
accordance to the water availability at accordance to the water availability at 
any given time with equity and dignity.any given time with equity and dignity.

( Kick-Off Meeting of the 6th WWF in Marseilles, June 2-5,2010)



Framework of Water Governance with WDM & WSM 
and other three principles topics  (IWRA, 2010)
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Arid    Semi-arid … Semi-humid Humid

Yellow RiverYellow River

Yangtze RiverYangtze River

China is such  a country with a variety of climate &  much China is such  a country with a variety of climate &  much 
stress from its stress from its population & economic developmentpopulation & economic development
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e.g.,  e.g.,  Major flooding disastersMajor flooding disasters
happened in Yangtze Rivers happened in Yangtze Rivers 

of China, 1998  of China, 1998  



It caused 
at least 
US$ 22 US$ 22 
billion billion 

worth of worth of 
damagesdamages .



�� High peak discharge & large flood volumeHigh peak discharge & large flood volume

D
is

ch
ar

ge
 m3 /

s

Catchment area km2

Maximum discharge 
comparison

World
China
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( Duan H.D, 2005)( Duan H.D, 2005)
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�� 59% of total areas in China face to water stress59% of total areas in China face to water stress

�� Water shortage 100Water shortage 100 --110 BCM /a110 BCM /a

�� Impact 60% of populationImpact 60% of population

�� 72% of GDP produced from impacted  areas 72% of GDP produced from impacted  areas 

�� Impact about 67% of citiesImpact about 67% of cities



 

Total water use /  usable water resources in China 

Hai River Basin   
of North China

Hai
River 
Basin

Yellow 
River 
Basin

Huai
River 
Basin

Yangzte
River 
Basin

Liao
River 
Basin



Regional distribution of water shortage in ChinaRegional distribution of water shortage in China

Hai River BasinHai River Basin

The most areas 
are in North China
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�� China New Comprehensive Water Resources China New Comprehensive Water Resources 

ProgrammeProgramme in 2000in 2000--20052005

�� Big projects in China, such as  Big projects in China, such as  
–– Water Diversion Projects from South to NorthWater Diversion Projects from South to North
–– Three Gorges Projects Three Gorges Projects 
–– ……

�� River basin water resources programmeRiver basin water resources programme
�� OthersOthers
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( Globe: CRU/Jones PD, China: Wang S )

Global

China



Surface runoff comparison of Surface runoff comparison of 

19801980--2000 with 19562000 with 1956--19791979
Surface runoff comparison of Surface runoff comparison of 

19801980--2000 with 19562000 with 1956--19791979

Case of China Case of China 
in past 50 yearsin past 50 years

Air temperatureAir temperature PrecipitationPrecipitation

Runoff changesRunoff changesHeavyHeavy rainrain



2010’s Extremely Droughts until on March 
in South-West China

Precipitation change on March in ChinaDrought monitory  on March in China



2010’s Big floods on June 
in South China

( Li K G, MWR,2010)
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� Flood Happened in Many Rivers of 
South China during April to June,2010

( Li K G, MWR,2010)



Key Questions
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Time
Current End-date

Current

Project 
objective
(GEF, WB)

Effect of climate 
change – failure 
to meet Objective

Project progress with climate change

Without climate 
change

In
di

ca
to

r

Change due to planned infrastructure, 
management changes etc within Development 
Project

��

��������
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- It is a process toIt is a process to
assess how project assess how project 
objectives might be objectives might be 
affected by future affected by future 
climateclimate --related related 
impactsimpacts ,, andand

- identify options to identify options to 
manage impacts manage impacts 
and exploit and exploit 
opportunitiesopportunities . . 
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� Key questions for the process
� What is impact of climate change on the project?
� Options for how to manage the impacts?
� Whether to manage the impacts?

� Economic analysis compares costs and 
benefits of options

� Decision on options for managing impacts is 
aided by a multi criteria analysis

� Recognises factors other than economic cost are 
important in decision making 



Four case studies were selected for different Four case studies were selected for different 
representative basins in China   representative basins in China   

Hai River Basin, Hai River Basin, 
North ChinaNorth China

Shiyang  River Shiyang  River 
Basin, NorthBasin, North --
West ChinaWest China

Huai RiverHuai River



Water use in agriculture and ground 
water change in North China.

W ater level 
declination

Beijing
� �� �� �� � � ���
����

Shijiazhuang
��� � � � �� � �� � �� � �

Handan
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Floods in Huai River BasinFloods in Huai River Basin
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Integrated Water Management for Shiyang
River Basin in West China



Research shown
�� Climate changeClimate changeimpact impact is  a big issue to water is  a big issue to water 

sustainable use in China due to sustainable use in China due to existing or existing or 
planning water projects and  programming do planning water projects and  programming do 
not fully consider potential impact on climate not fully consider potential impact on climate 
changechange, particular on possibility of increasing , particular on possibility of increasing 
extremely events ( floods & droughts) .extremely events ( floods & droughts) .

�� Basic researchBasic research& & adaptive managementadaptive managementshould should 
be be emphasized emphasized due to much water stress in due to much water stress in 
China. China. 

�� Water GovernanceWater Governanceto changing environment will to changing environment will 
be a priority issue for adaptive managementbe a priority issue for adaptive management
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Case of China:
Water Policy is shifting from WSM into WDM
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Indexes Beginning of 1950s           Present

PopulationPopulation 55 Million 126 Million

Urbanization     Urbanization     16���� 30����

GDP  GDP  30 Billion 100 Billion

Water resources per capitaWater resources per capita 750m3 305m3

Cause Analysis of the Cause Analysis of the HaiHai River Basin, North ChinaRiver Basin, North China
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WWater quality issueater quality issue
On the other hand, water pollution in the river, 
lake will seriously harm river & peoples heath 
and reduce usable water resources.

It was estimated that owing to climate change, 
pollution & development, the available water 
resources will be significant reduced, and water 
demand could be increased if no change of traditional 
water management ways.
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In 2009, MOST  China, support a National Basic Research 
Project (973) on Climate Change Impact to Water 
Cycle & Water Security in China, 2010-2014, with 27 
Million RMB, lead by J.Xia

Eastern 
Monsoon 
Area



12,000 Hydro-Meteorological 
Stations with more than 

30 years records

'"���#�	������	� ������������'"���#�	������	� ������������

Project partners:Project partners:
BH,MWRBH,MWR
NCC,MDCNCC,MDC
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Three Key  IssuesThree Key  Issues



MAJOR THEMES

� Impact of climate change 
on water security related 
to food security and eco-
system in North China

� Detection & Attribution
of nonstationary 
hydrological processes 
for past 50-100 years

� Detection & Attribution
of nonstationary 
hydrological processes 
for past 50-100 years

� Reduced uncertainty of 
future different climate-
hydrological scenarios
(GCMS) & downscaling

� Reduced uncertainty of 
future different climate-
hydrological scenarios
(GCMS) & downscaling

� Coupled models of land hydrological 
process with regional climate models

� Coupled models of land hydrological 
process with regional climate models

� Impact of climate change 
on flood control security
related to South China                
(Huai River, Zhu River etc,.)

� Water resources vulnerability
and adaptation managementWater Water 

GovernanceGovernance

Institution Institution 
InnovationInnovation
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The 14th IWRA WWC



International cooperation            International cooperation            

will be very benefit !will be very benefit !

Thank you !Thank you !

Prof. Xia Jun,Prof. Xia Jun,
E-mail: xiaj@igsnrr.ac.cn


