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Unbalanced water resources

Annual precipitation 

Resources North South

Water 19% 81%

Land 64% 36%

Agricultural 

Land

60% 40%

Population 46% 54%

GDP 44% 56%
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Food production and water usage

Ratio of the annual grain product 

in the North to that in the South

Ratios of groundwater use

Groundwater 

change in the 

North

Agriculture: 65-70% of total water supply

Droughts in the South

2011

2010

2006
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If extreme droughts reoccur in the near future…

Possible consequences

250 million people annually having less than 

100m3 water resources in three continuous years; 

Additional 150 million annually having 100-200m3

water resources;

If groundwater depleted in the North, the annual 

grain product per capita will drop from the current 

490kg to a famine level: 250kg. 

Note: the average annual domestic water use in urban 

is about 75m3 per person in China
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China’s new policies on water 

The central government’s No 1 Document, 2011:

Water viewed as critical for ecological, food, and 

national security

Planning to invest 4 trillion RMB ($600 billion USD) on 

water in the next 10 years

Measures: 

Controlling total water consumption

Improving irrigation efficiency

Restricting groundwater pumping

Reducing water pollution

Enhancing water management

Establishing funding mechanisms for water conservancy
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From reactive emergency responses 

to proactive management 

Early drought warning system

Using DNDC model, inputting weather data

Simulating daily crop growth and water deficits  

Early detecting drought impacts and identifying risks
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Drought impacts on corn, 2009

Early drought warning system for The Liaoning 

Province
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Early drought warning system

Spatial Resolution: 500m

July 1st Sep. 1st 

Retaining water underground

Bio-sealing technology

(Professor Ruud J. Schotting)

Changing the hydrogeological properties with 

Bacteria, by sealing underground fractions 

Retaining local water underground for the 

southern areas

BACTERIA  

The PA International Foundation 

is the initiator/sponsor of the 

Sultan Qaboos Chair of 

Quantitative Water Management

at Utrecht University
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A project to approach sustainability

A trip to Yunnan right after the drought, 2010 
(Initiated and sponsored by the PA International Foundation)

• Soil erosion

• Ecosystem degradation

• Poverty 

• Vulnerable to drought 



10

A project to approach sustainability

Initiated by the PA International Foundation

Supported by:

Deltares, the Netherlands

Utrecht University, the Netherlands

The government of Oman

IWHR, China

INBAR 

Ajinomoto Co., Inc., Japan

A project to approach sustainability

Sustainable solutions: 

Creating jobs

Increasing income

Improving nutrition

Recovering ecosystems
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Bamboo

• Growing very fast

• Conserving soil 

• Recovering ecosystems

Bamboo industrial chains 

Bamboo clothes

Bamboo Furniture
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Bamboo industrial chains 

Bamboo houses

Bamboo papers

Bamboo industrial chains

Food

Bamboo shoots

Bamboo 

juice

Panda Bamboo 

Bar !!
Bamboo Beer

http://image.baidu.com/i?ct=503316480&z=&tn=baiduimagedetail&word=%D6%F1%D7%D3+%CA%B3%C6%B7&in=5459&cl=2&lm=-1&pn=2&rn=1&di=48057479850&ln=2000&fr=&fmq=&ic=&s=&se=&sme=0&tab=&width=&height=&face=&is=&istype=
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A project to approach sustainability

Project tasks:  

Recovering ecosystem by planting bamboo

Retaining water underground by using bio-sealing 

technology

Improving drought management using early warning 

systems, and increasing water-use efficiency

Incorporating with food company, such as the 

Ajinomoto, to initializing bamboo product chains 

Thank you!

Comments?
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Early drought warning systems

Using DNDC model, inputting weather data

Simulating daily crop growth and water deficits  

Early detecting drought impacts and identifying risks

From reactive responses to proactive management 
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