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Introduction 

• Global warming is closely related to 
the intensifying human activities and 
increasing carbon emissions since the 
industrial revolution.  

IPC C 2001

Increasing trend accelerating
in recent years

Data from thermometer readings

Data from tree rings, corals and ice sheet cores

Average value for 50 years 

Excerpts from “Climactic Change 2001”, a Report of the First Working Group in the Third 

Evaluation Report of the IPCC
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Increasing pressure on security 

• After Second World War, the population explosion and 
rapid urbanization have been sweeping around the world 
along with the progress of human civilization and 
technology advancements, which put higher requests  
guaranteeing food security , energy security and water 
supply security.  



More challenges for the 
developing countries 

• It is worthwhile to note that  
developing countries are facing 
more challenges than the advanced 
countries in the current world.  
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countries  
Urban population (million) 

present 2050 

advanced  900 1,100 

developing 2,500 5,200 

• Especially, half of the current 26 
megacities in the world with a 
population exceeding 10 million are 
in Asia, and there will be up to 37 in 
Asia alone by 2025. 
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Taking the Yellow River as an Example 
• For a stable and fast economic growth, it is necessary to 

make a more objective and comprehensive evaluation of 
hydropower development for guaranteeing food and energy 
security. 

- 7 controlling reservoirs  on the main stem 

     (Long,Liu,Hei,Qi,Gu,San,Xiao) 

- 2 reservoirs as supplement.  

     (Hai,Wan) 

- 4 reservoirs on tributaries. 

      (Gu,Lu,He,Dong) 

Completed  

Planed 

Wanjiazhai Haibowan 

Guxian 
Xiaolangdi Sanmenxia 

Liujiaxia Longyangxia 

Luhun 

Heishanxia 

Hekoucun 
Dongzhuang 

Guxian 

Qikou 

Length 5464km; 

Area 795 000km2 

Water volume per capita: 593m3 

Annual average runoff: 53.5 billion m3 

 Loess Plateau 

Tibetan Plateau 

Neimeng Irrigated area 

Weihe Irrigated 
area 



Qinghai  

Hebei  

Sichuan 

Shanxi 

Henan  

Shandong  

Ning Xia  

Inner Mongolia  

Gansu 

Shaanxi 

Per capita and per mu (1ha=15mu) annual runoff in the Yellow River basin 
are only 23% and 15% of national average, respectively. 

Yellow River Basin 

2% of the 
country’s 
total water 
resources 

National’s  

  population: 12% 

  cultivated land: 15% 

  cities: 74. 

 

Water 
supply 

Unbearable burden:  

 

 

 

Break-flow frequently occurred since 1972 

Anhui  

Jiangsu  
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Causes of rivers running dry 
• Climate variability 

• Over-exploitation and chaotic use of water resources  
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Natural annual runoff data for the Huayuankou Station(1919-2008) 

The most serious situation was in 1997, the Lijin 
hydrological station was dry for 226 days, the river was 
dry over a stretch 704 km, or 90% of the length of the 
lower stretch of the Yellow River.  

Total water diversion capacity along the Yellow River was 12*109m3 

in 1950s, rose to 43*109m3 in 1980s and up to 49.8 in 1990s 



Changes in flood level 

situations in the lower 

part of the Yellow River 

22300m3/s 

7600m3/s 

52

53

54

55

56

57

58

59

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Distance across the channel (m)

E
le

va
tio

n 
(m

)

May 1986

May 1993

E
m

b
an

k
m

e
n
ts 

The main water courses 

Floodplain 

E
m

b
an

k
m

e
n
ts 

Suspended river with two steps 



Countermeasures :  
I. Administrative approach 

• “Allocation scheme of available water supply of the Yellow River”, 

approved by the central government in 1987, which is the first 

water allocation scheme for large rivers in China. 

 

Water allocation for 
11provinces(autonomous 

regions and municipalities) 
37x109m3 

Sediment delivery 
water amount 

15x109 m3 

Ecological base 
flow 

5x109m3 

Channel loss 

1x109m3 

Water allocation for 
11provinces(autonomous 

regions and municipalities) 
37x109m3 

Allocation of the annual runoff 
of the Yellow River (58 billion 
m3 in the normal year) 

• “Annual allocation scheme of available water supply of the Yellow 

River” and “Administration of  water distribution of the Yellow 

River” were approved by the State Council in December 1998. 

• Authorized by the central government, Yellow River Conservancy 

Commission (YRCC) officially implemented the integrated water 

regulation of the Yellow River in March, 1999. 9 



Countermeasures :  
II. Engineering approach 

• Xiaolangdi water control project 

put into operation in 2000; 
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• Water-sediment regulation test initiated in 2002, and 
turned to unified and regular schedule from 2005; 
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Countermeasures :  
III. Economical approach 
• Pilot project on water rights transfer in Ningxia and 

Inner Mongolia was launched in 2003. Through 
market/price mechanisms encouraging water saving in 
agriculture, water resources use could be shifted to 
more efficient water use for industry.  
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Countermeasures :  
IV. Legal approach 

• The detailed implementation rules for the 

Yellow River water allocation regulations (for 

trial implementation) promulgated and 

implemented by the MWR on November 20, 

2007, further clarifying the precision control 

requirements for allocating the water of the 

reservoirs between the provinces. 

• The Yellow River water allocation regulations” 

came into force from August 1st, 2006, which is 

China’s first specialized specification of water 

regulation of major rivers. It sets out the scope, 

principles, scheduling privileges, the duties of all 

the parties concerned, and penalties of the Yellow 

River water regulation management. 
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Countermeasures :  
V. Improving management model 

• A new Yellow River water regulation management model has been established 
instead of the separated management mode in the past, where: 

– Unified water distribution by the nation, 

– implemented by the watershed organizations,  

– provinces (regions) are responsible for water use and distribution 

Aiming at the control of both total water use and cross-section flow, and integrated 
management of important water intakes and key reservoirs”,  

• Establishment of a democratic consultative coordination mechanism: 

– Annual work meeting of water regulators. Consult and discuss the annual water 
allocation plan. 

– Annual general meeting of commissions of middle and upper reaches of the Yellow 
River. Coordinate the relationship between water supply and hydropower schedules. 

– Coordination meetings of upstream and downstream commissions. Coordinating the 
water allocation plan for the water use peak for irrigation (upstream is from April to 
June, while downstream is from March to June). 

– Temporary water allocation coordination meetings. In special circumstances, a 
consultation meeting would be convened at any time, to arrange water regulation to 
address the needs for specific timing or specific river reach.  
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Countermeasures :  
VI. Science and technology approach 

• The Yellow River water allocation management 

system (first phase) has been developed in 2012. 

It can monitor online all the information of water 

diversion in the important water intakes, prepare 

the water allocation plan for different temporal 

scales quickly, and forecast  minimum required 

flow about 10 days in advance.  

 

Pumping station 
 Head sluice 

Control 
Center 

Remote monitor 
and control system 



Economic development 
strategies 
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How the challenges can be addressed  
• Rapid progress of urbanization and industrialization 

• Increasing demands on food and energy security  

• The gap between rich and poor 

• More uncertainties in climate change 

• …… 

Undeveloped stage 

Developing 

stage Sustainable development stage 

How to keep or restore the 

existing balance? 

 

How to cope with the challenges 

coming in the future? 
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and smooth 
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Hydropower for irrigation 
• As a clean energy, hydropower is an 

effective measure to reduce 
greenhouse gas emissions and to 
mitigate global warming through 
substitution of coal-fired power 
plants. 

• In addition, by rationally utilizing 
reservoirs to regulate water flow, it 
would also help strengthen the 
capacity to deal with flood and 
drought disasters, creating conditions 
for the stable and high food 
production.  



Conclusions (1) 
• In order to reduce carbon emissions and the impacts of 

human activities on global warming, hydropower 
development must be one of the  effective measures for  
food and energy security. 

• Hydropower development is a process of rebuilding new 
balance, and also a process combining both risk and 
opportunity.  

• For developing countries, there is an urgent demand to 
build new balance step by step, but not simply maintain 
the existing balance or restore the lost balance.  

• Comprehensive measures should be taken to coordinate  
conflict of interests among regions and between man 
and nature. 
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Conclusions (2) 

• Meanwhile, in the process of hydropower 
development, top priority should be given to its 
impacts on natural environment and the 
conflicting interests/needs of relevant regions.  

• China, as a large developing country, is facing 
more pressure in water supply security, energy 
security and food security,  which is also a big 
challenge for many countries over the world to 
realize the millennium development goals. We 
are very willing to strengthen exchanges and 
cooperation with other countries. 
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Thank you for your 
attention! 
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