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“Those Who Control the Water RuleThose Who Control the Water Rule 
the Nation”
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Irrigation:Irrigation: 
Central to Chinese Civilization 
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Translated by Nancy Yang Liu 
and Lawrence R. Sullivan 

2004

2004
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World Water CrisisWorld Water Crisis

SGCPSGCP



Water Issues in China

• Too much
• Too little
• Too dirty
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Floods: the #1 Natural Cause of Economic 
Losses (1990s)
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Yangtze River Floods
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Zong and Chen, Natural Hazards, 2000, Vol 22:165-184



Yellow River Floods
(Overflow, Dike burst, Changing river course) 
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T Littl t Di t (有河皆无 有水皆污）Too Little, too Dirty(有河皆无，有水皆污）

• 40% of rivers became ephemeral; no perennial 
rivers around 800 km around Beijingrivers around 800 km around Beijing.

• Discharge to the sea reduced 90% since 1950s 
i N th Chiin Northern China

• >50% exiting rivers polluted
• 75% lakes considered polluted 
• 2.5 billion m3 of polluted water are used
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2.5 billion m of polluted water are used 
annually for irrigation
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The Yellow River is drying up (Cong et al., 2009, WWR)

T thTo the sea
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8549

Water Resources per Capita in 2007Water Resources per Capita in 2007
(m3/ ear)(m3/year)

(The World Bank)
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Water Scarcity Line
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Water Crisis in North ChinaWater Crisis in North China

Over exploitationTan Shan

Water Level

Over exploitation 
of ground water :  
100 billi 3

Tan ShanBeijing

100 billion m3
Tianjing

Shi JiazhuanShi Jiazhuan

Water shortage in 
2000:   8 billion m3

De Zhou
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Water QualityWater Quality
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W t lit i ttiWater quality is getting worse
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Red Tides
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(from Liu and Diamond, 2005 Nature)



1/3 of China’s Land is under soil erosion today
Photo taken ~1922
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From W.C. Lowdermilk: Conquest of the Land through Seven Thousand Years



Causes

( )

Causes

• Population growth (Large demand) 
• Mis-land management (Grain-central-

irrigation; Reclamation of ‘waste lands’); 
• Urbanization from 18% to 45% in 20 years% % y
• Low water use efficiency, low crop water 

productivityproductivity 
• Lack of law enforcement, governance, the 

recent economy boom

SGCP

recent economy boom
• Climate change + Uneven water distribution
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Population DensityPopulation Density
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Liu et al..,2007. Irrigation Science



Uneven Water DistributionUneven Water Distribution

Yellow RiverYellow River

Yangtze RiverYangtze RiverYangtze RiverYangtze River
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Arid    Semi-arid …   Semi-humid Humid



Global WarmingGlobal Warming

Global

ChiChina

SGCP( Globe: CRU/Jones PD, China: Wang S )SGCP( G obe C U/Jo es , C a a g S )



Global WarmingGlobal Warming
Trends of days with heavy rain in summertime Trends of days with heavy rain in summertime 

(April to September) during 1951(April to September) during 1951--2000. 2000. 
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Change in RunoffChange in Runoff
(1980(1980--2000 compared to 19562000 compared to 1956--1979)1979)

SGCPGreen: Green: IncreasedIncreased SGCP



E l i l I tEcological Impacts

• Loss of wetlands and associated 
functions and services (e.g. 
Biodiversity Habitats) lost moreBiodiversity, Habitats) – lost more 
than 1000 natural lakes;

• Aggravated desertification as a 
result of ecosystem degradation 
due to water overuse up streams;due to water overuse up streams;

• 400 Invasive species (intentionally

SGCP

400 Invasive species (intentionally 
and unintentionally introduced);

SGCP
• Many unknowns ………..



S i i I tSocioeconomic Impacts

59% of total areas in China 59% of total areas in China 
face to water stress; face to water stress; ;;
Impact 60% of population;Impact 60% of population;
72% f GDP d d72% f GDP d d72% of GDP produced 72% of GDP produced 
from impacted  areas from impacted  areas 
Cost 2.3% of GDP (World 

Bank estimate)

SGCP

Bank estimate)  
1/3 billion peoples no safe 

To have GDP or
to Live? 

SGCP
drinking water



What can we do about it?What can we do about it?
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Strategies to Solve China’s Water Crisis
• The Three Gorges Dams (flooding control?)

Strategies to Solve China s Water Crisis
g ( g )

• South-North Water Transfer Projects (Since 2002 cost 
>$9 billions each ) – the last straw?
– Two routes construction is ongoing to be completed in 2020 

• Payment for Ecosystem Service Programs (i.e. “Grain 
for Green”, Natural Forest Protect Projects, other soil 
conservation projects)
Cli t h d t ti ( li  i )• Climate change adaptation measures (climate screening)

• National water management policy (MWR)
U ifi d di t d t t

SGCP

– Unified, coordinated management system
– Water demand management
– River basin to regional management SGCPRiver basin to regional management
– Water right trading



The Three Gorges Dam 
(completed 2009)
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Th Th G DThe Three Gorges Dam
Emerging water quality problems?
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South North Water Transfer ProjectsSouth-North Water Transfer Projects
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Massive Reforestation CampaignsMassive Reforestation Campaigns

Li t l 2008Liu et al., 2008 
PNAS(15)
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SSummery
1 It i l Chi i f i i t1. It is clear China is facing an emerging water 

crisis in the 21st century
2. Unique challenges in water resource 

management in China. How to meet multiple 
d d t d h i li t ?demands on water under a changing climate? 

3. It is not clear about the long-term impacts of 
the existing large water projects and 
management options.
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4. Bold initiatives and reform in institutional and 
policy are needed (The World Bank, 2009) SGCPp y


