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ABSTRACT 
 
This study presents the status quo and characteristics of freshwater resources and 
hydropower development in mainland China in detail. Although great 
achievements of its hydropower development have been made in mainland China 
since it began its reform and open-up 40 years ago, some critical issues and tough 
problems in this field are still in existence. With efforts, this study makes an 
attempt to analyze the underlying causes in order to find some tentative 
suggestions to proffer solution politically, technically and economically. 
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INTRODUCTION: STATUS QUO AND CHARACTERISTICS 
OF FRESHWATER RESOURCES IN MAINLAND CHINA  
 
Status quo  
 
Freshwater resources in China are mainly derived from 
precipitation. According to the statistics of by China 
Ministry of Water Resources and Hydropower, the annual 
average precipitation in China is about 6 × 1012 m3, average 
depth about 648 mm, less than not only the world average 
precipitation depth of 798 mm but also the Asian average 
one of 741 mm. Roughly 45% of the precipitation is 
converted into surface and groundwater resources, and the 
remaining 55% is consumed by plant transpiration or 
evaporation of surface water. The surface water resources 
mainly represented by the amount of river runoff are about 
2.7 × 1012m3, equivalent to 284 mm of runoff depth. 
Groundwater resources are about 0.83 x 1012 m3. If the 
repeatedly calculated surface and ground water is deducted, 
the total amount of fresh water resources is about 2.8124 × 
1012 m3, similar to that of the river runoff. Generally, the 
total water storage in China's lakes amounts to about 0.76 x 
1012 m3, of which fresh water reserves account for about 
28%, at the amount of 0.217 × 1012 m3 (Chen and Wang, 
1996).  

The annual amount of river runoff in mainland China 
ranks the sixth in the world. According to the land area, the 
average water yield per 1 km2 is about 90% of the world's 
level. But  due  to  the  large  number  of  population, the per 

capita water resource in mainland China accounts for only 
2, 300 m3, less than one-fourth of the world's level, ranking 
the 110th in the world. The average water consumption per 
hectare in mainland China is about 26,250 m3, accounting 
for only half of the world average. It is estimated that by 
2030, when the population of mainland China approaches 
the peak of 16 × 108, the per capita water resource is only 
1,760 m3. Even with full consideration of water saving, the 
estimated total water consumption at that time is about 
7,000 × 108 ~ 8,000 × 108 m3, demanding water supply 
capacity to increase by 1,300 × 108 ~ 2,300 × 108 m3 . After 
deducting the necessary water demanded for ecological 
environment, the actual amount of water resources 
available in the whole mainland China is about 8,000 x 108 
~ 9,000 x 108 m3. The estimated amount of water 
consumption is close to the upper limit of rational use of 
water.  

Not only that, fresh water resources are unevenly 
distributed spatially and temporally in mainland China. For 
example, the Huaihe River Basin and the territory to its 
north account for 63.5% of the whole land of mainland 
China, but freshwater resources there, in sharp contrast, 
only account for 19% of the national total. In addition, 
intra- and inter-annual distribution of freshwater resources 
is also seriously uneven, with 60 to 80% of precipitation in 
most parts of the above mentioned areas concentrated in 
the summer and autumn flood periods, leaving floods and 
droughts frequent and rampant irregularly (China Water 
Resources Gazette Compilation Group, 2006). 
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Since 1949, China has effectively conducted large-scale 
prevention and control of water hazards and made great 
achievements in the development and utilization of water 
resources, but there are also many issue and problems left 
unsolved in the field, such as the small proportion of 
available freshwater resources to the total water resources, 
the inadequate comprehensive utilization of freshwater 
resources, over-exploitation of groundwater, serious 
ecological damages, etc. In particular, there is an obvious 
shortage of freshwater resources in northern China and the 
prevalence of freshwater pollution is generally high (Xifeng 
and Song, 2007). 

Actually, water in the major river systems, lakes, 
reservoirs and parts of groundwater in mainland China is 
polluted to varying degrees, which serves as partial reason 
why freshwater resources available to the mainland is 
increasingly scarce. No doubt, the lack of freshwater 
resources, as well as water pollution has become the 
limiting factors in the economic and social development of 
mainland China. According to statistics (Shantong and Xinyi, 
2004; Bin, 2002; Wujun, 2017), the national population 
with water consumption lower than the average daily 10 or 
15 L has reached 4,700 × 104, 40 out of 100 cities lacking 
freshwater resources are listed as water shortage cities. It is 
estimated that about 500 × 104 people and 3,000 x 104 

livestock in rural China have difficulty in drinking water. 
Especially in dry years, less water resources seriously 
impede the development of the national economy and bring 
great inconvenience to the people's life. With the rapid 
economic and social development, the demand for water in 
mainland China will become even greater and is expected to 
reach a peak of about 2030. Without strong intervention 
and proactive countermeasures, mainland China may have a 
serious freshwater crisis in the near future. Thus the issue 
of freshwater resources has become a matter of China's 
implementation of a sustainable development strategy, 
which must be seriously dealt with. 
 
 
Characteristics  
 
Geographically, the vast territory of mainland China is 
located in the eastern Eurasian continent across three 
latitudes. Influenced by its monsoon and natural 
geographical features, climate differences from north to 
south and from east to west are so great that the 
distribution of water resources in mainland China is very 
uneven (Cheng et al., 2005). 
 
Spatially uneven distribution of fresh water resources  
 
Southern mainland China, especially in Guangdong, Fujian, 
Zhejiang, Hunan, Guangxi, Yunnan and southeastern Tibet, 
has well-developed water systems and abundant water 
resources, which account for more than 80% of the total in 
the country,   with  the  water  resources  per  capita  around  

 
 
 
4,000 m3. While in the northern regions, such as Gansu, 
Ningxia, western and northern Xinjiang and, western part of 
northeast China are dry with less rain and seriously lack 
freshwater resources. These regions account for only about 
14% of the total resources, with per capita water resources 
only about 900 m3, even lower than the international limit 
of water resource scarcity (≤1,000 m3 ). In addition, the 
distribution of water resources in mainland China is 
basically similar to that of precipitation. As matter of fact, it 
is the southeastern monsoon from the western Pacific 
Ocean and the southwestern monsoon from the Indian 
Ocean and Bangladeshi Bay that affect precipitation in most 
parts of mainland China. The rainy seasons in mainland 
China usually change in accordance with the advances and 
retreats of the two monsoons. 

Annual precipitation is normally over 2,000 mm in the 
southeastern China coastal area, slightly less with about 
1,600-1,800 mm in some parts of the southwestern areas 
and the plain area, over 1,000 mm in most of the middle 
and lower reaches of the Yangtze River, 800 -1,000 mm in 
the Huaihe River Basin, about 500 -600 mm in the North 
China Plain and the Northeast Plain and, only 300 -400 mm 
in the western part of Northeast China. While in the desert 
area of the Greater Northwest China, the annual 
precipitation is less than 25 mm. Due to river water mainly 
from rains together with the influence of land-sea position, 
climatic conditions and topographical conditions, the 
uneven distribution of freshwater resources in mainland 
China is similar to that of precipitation, with more in the 
southeast and less in the northwest, decreasing from the 
southeastern coastal areas to the inland areas of the 
northwest. 
 
 
Temporally inhomogeneous distribution of fresh water 
resources  
 
As mentioned above, the precipitation and amount of runoff 
distribute very unevenly in mainland China intra-annually 
and the inter-annual ones are under the influence of 
monsoon climate with large variations, leaving the dry and 
wet years back and forth irregularly from year to year. The 
inter-annual variation of precipitation changes yearly with 
different frequencies, strength and amount of moisture of 
the monsoons. The great changes of inter-annual 
precipitation result in large changes in annual amount of 
runoff, with a phenomenon frequently visible that less 
water is available for many years in a row, while much 
water is available for several other consecutive years 
alternatively. In general, the southern part of mainland 
China located at the low latitude wet area has more 
seasonal rainfalls, higher temperature and larger 
evaporation with stronger hydrological cycle than other 
parts of mainland China. In contrast, the northern part 
located at the high latitude area with long ice-snow cover 
period    has     much    lower     temperature     and     weaker  
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hydrological cycle. The precipitation in the dry areas of the 
northwest part of mainland China is scarce. Although with 
larger evaporation capacity, this part of mainland China has 
small actual amount of evaporation and weak hydrological 
cycle. The ratio of the annual maximum precipitation to the 
annual minimum precipitation varies greatly across 
mainland China. The NWP, except for the northwestern 
mountainous areas in Xinjiang, is generally larger than 8, 
but 4-6 in North China, 3-4 in the northeast, 2-3 in the 
south and less than 2 in the southwest. The ratio of 
maximum amount of runoff to minimum one of rivers to the 
south of the Yangtze River is generally less than 5 and that 
in the north, up to 10. In addition, for most rivers in 
mainland China, the intra-annual distribution of runoff 
mainly depends on the seasonal distribution of 
precipitation. In winter, most areas in mainland China are 
not rainy and snowy, and all rivers are in dry season. The 
winter amount of runoff in northern China accounts for 4 -
6% of the whole year, while that in the Yangtze River Basin 
and some other parts of southwest China, 6 - 8%. As the 
temperature rises in spring, the amount of runoff also starts 
to increase. When spring amount of runoff accounts for 6 - 
8% in the northern part of the country, some rivers in the 
southern part begin to enter flood season. The rainfall in 
the whole country is generally concentrated in June-
September. The amount of runoff in 4 months around 
summer flood season accounts for 60 - 70% of the annual 
total, while the flood season runoff in northern China is 
more concentrated. Thus, the maximum 4-month runoff in 
some rivers accounts for more than 80% of annual runoff. 
The uneven intra-annual distribution of rainfall and runoff 
in mainland China and the large inter-annual variability of 
rainfall and runoff lead to the uneven distribution of water 
resources spatially and temporally. This does not only 
causes frequent floods or droughts, but also adversely 
affects the development and utilization of water resources. 
 
 
Distribution of fresh water incompatible with that of 
population and cultivated land  
 
The water resources in the northern part of mainland 
China, including the northeast, northwest, Shandong 
Peninsula, Haihe River Basin, Yellow River Basin and Huaihe 
River basin, with a population up to 43.2% of the national 
total and cultivated land up to 58.3% of the country's total, 
only account for 14.4% of the total fresh water resources. In 
the south, on the contrary, including south China, southeast, 
southwest and the Yangtze River Basin, with a population of 
only 54.7% of the national total and arable land of 35.9% of 
the whole country, the fresh water resources account for 
81% of China's total. Based on the unit water volume, the 
average water amount per Mu (1 Mu ≈ 666.66 m2) in the 
south is about 4,134m3 and that in the north is about 454 
m3, a difference of more than nine times. This shows that 
the distribution of water resources in China is obviously not  

 
 
 
well matched with the distribution of population and 
cultivated land spatially. 

It is precisely this feature of the incompatibility that 
makes the degree of development and utilization of water 
resources in different parts of mainland China vary widely, 
e.g. in the southern water-rich regions, water utilization is 
relatively low, while in the dry and water-poor northern 
areas, the development and utilization of surface water and 
shallow groundwater are relatively high. The limitations of 
natural conditions and long-term lack of awareness of 
environmental protection make China's forest coverage rate 
to be only about 12%, ranking the country as 120th in the 
world. These two figures directly reflect the poor soil 
quality, low water content, and expanding annual water and 
soil losses in mainland China. At present, the area with 
problem of  soil erosion in mainland China is about 1/6 of 
the total land. With the increase of sediment concentration 
and water quality deterioration, the use of freshwater 
resources gets more and more costly. Thus, the utilization 
and development of freshwater resources tend to polarized 
and extremely unbalanced. In contrast, due to the drought 
and water shortage in the north, the development and 
utilization of surface water is comparatively adequate. For 
example, those in the Yellow River Basin in the south are up 
to 39% while in the Liao River Basin in the north is 68%. 
Although the southern part is rich in water resources, the 
water utilization ratio is relatively low, that is, only 16% of 
the Yangtze River, 15% of the Pear River, less than 4% of the 
rivers in Zhejiang and Fujian provinces, and even less than 
1% in southwest China with four major rivers. 
Furthermore, the groundwater in the north is also much 
more utilized than that in the south, only the utilization 
ratio of shallow groundwater in the Haihe River Plain has 
reached 83%. 
 
 
HYDROPOWER DEVELOPMENT IN MAINLAND CHINA 
 
Current status  
 
No doubt, hydropower serves as the main force of 
renewable energy in mainland China no matter at present 
or in the future. Based on China National Energy Bureau’s 
statistics, China's hydropower technology developable 
volume amounts to about 660 million kw and annual 
generation capacity of about 3 trillion kwh and as such, has 
been ranked first in the world. As of the end of 2016, the 
installed capacity of conventional hydropower in mainland 
China exceeded 300 million kw, generating 1.18 trillion kwh 
of electricity, accounting for 76% of the total renewable 
energy output. According to the national plan for the 
development of renewable energy in the 13th Five-Year 
Plan, hydropower installed capacity will reach 340 million 
kw in 2020, accounting for 66% of the total generation 
capacity of renewable energy. In 2030, hydropower 
generation is to  account  for  about  46%  of  the  renewable  
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energy generation to achieve non-fossil energy share of 
20% of the total one-time energy consumption. Therefore, 
it is an important task to realize energy transformation in 
mainland China by promoting hydropower development in 
a healthy and scientific way.  

Although hydropower development in China started late, 
it has developed rapidly. After years of efforts, mainland 
China has achieved greatly in hydropower development and 
the hydropower technology level has reached the world 
advanced one with a number of landmark major 
hydropower projects being completed, such as the Three 
Gorges Project as the hydropower stations with world's 
largest installed capacity (22.5 million kw), Xiangjiaba 
Project as the hydropower station with world's largest 
finished single machine capacity (800,000 kw), Wudongde 
Project as the hydropower station with world's largest 
single machine capacity under construction (850,000 kw), 
Baihetan Project as the hydropower station with world’s 
largest single machine capacity on blueprint (1,000,000 
kw), Pinjing Project I as the world's highest concrete 
double-arched dam (305m), Shuibuya Project as the world's 
highest concrete faced and rock-filled dam (233m), Xiluodu 
Project as the hydropower station with world’s largest flood 
discharge capacity (58.49 million kw), etc. Since the mid-to-
late period of the 12th Five-Year Plan, the hydropower 
industry in mainland China is no longer developed in a 
large-scale centralized way, but has entered a stage of 
moderate and orderly development. At present, the 
hydropower development level in mainland China has 
reached about 46% based on capacity calculation. As the 
development of hydropower goes more in depth, it faces 
more and more new issues and problems. With different 
demands for hydropower development from the interested 
parties, such as those in transportation, environmental 
protection, as well as from immigrants and local 
governments on the rise, hydropower development is 
gradually shifted from regions with better economic and 
technical conditions to those with poor ones step by step. 
The cost of hydropower development is getting higher and 
higher. At the same time, the electricity supply continues 
not to be stringent. With the electricity market reform being 
promoted in an all-round way, the power generation 
companies are facing brutal price wars. Therefore, the 
development of hydropower industry needs to address the 
current situation and difficulties, and seriously consider the 
next step for counter measures. 

 
 
Main problems facing hydropower development  
 
Delay in leading reservoir constructions and accelerated 
development 
 
It is well known that the real difficulties in hydropower 
development, among other things, are mainly immigration 
and   environment  protection.  Therefore,   it  is  difficult   to  

 
 
 
develop hydropower stations with large reservoirs. As 
mentioned above, the reform of the power system in 
mainland China has achieved tremendous achievements 
since the reform and opening up policies began to be put 
into practice in 1978, but some negative effects of market-
oriented development are also derived. For example, the 
public welfares of large-scale hydropower development are 
often overshadowed and affected by the market 
competition. With the introduction of the market 
competition mechanism into hydropower development, a 
number of state-owned electric power enterprises come to 
compete for construction of local hydropower projects. As a 
result, the social welfare of hydropower projects has been 
weakened, leaving the construction of many leading 
hydropower stations with regulatory functions in all river 
valleys not timely developed (such as the Lianghekou and 
Shuangjiangkou projects) and even, hardly sustainable to 
keep building on (such as the Tiger Leaping Gorge, Long 
Tang II).  At present, due to the fact that the constructions of 
the leading reservoirs in cascade hydropower construction 
in nearly all river basins in mainland China are generally 
lagging behind, the downstream cascade power stations’ 
capacities of adjustment and exchange for drought and 
flood are severely poor, so that many hydropower plants’ 
power supply are seriously uneven, with large quantities of 
water wasted during the flood season. Thus power 
generation is far from enough during the drought time. In 
fact, the energy quality of hydropower in mainland China 
leaves much to be desired at present. The main reasons for 
this are that the degree of development in each drainage 
basin is not high enough and, the construction of the 
leading reservoirs has lagged behind generally. No doubt, 
the issue of inadequate adjustment capacity of reservoirs 
affects not only the water security, but also hydropower 
quality in a country.  
 
 
Constriction of market space for hydropower by serious 
overcapacity of coal and electricity  
 
With the great-leap-forward of infrastructure construction 
in the past 30 years, the installed power generation 
capacity in mainland China's reached 1.36 billion kw by the 
end of 2014, which has been ranked first in the world. But 
in the meantime, there have also been some rapid drops in 
the number of hours of power generation in mainland 
China and a slowdown in the growth rate of social 
electricity consumption. Under such a new normal, it is not 
only hydropower, but also the entire power generation 
industry that are facing the development problem. For 
example, in 2014, the number of power generation hours of 
power plants with a capacity of over 6,000 kw in mainland 
China was only 4286 h (a new historical low), down to 235 
h from the same period of the previous year, of which 
thermal power utilization hours were 4706,  a  year-on-year 
decrease   of  314 h,  nuclear  power  utilization  hours  were  
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only 7489 h, a year-on-year decrease of385 h, together with 
a wind farm utilization of 1905 h on the grid, 120 h lower 
than the same period of previous year. In contrast, 
hydropower development in mainland China is still the 
most fortunate owing to the low electricity prices of 
hydropower and the national energy-saving optimal 
dispatching policy, as well as the relatively good inflow of 
water throughout 2014, making the utilization of 
hydropower up to 3653 hours, an increase of 293 hours 
over the same period of last year. However, in reality, many 
hydropower companies still have a lot of water wasted in 
flood season and suffer heavy losses. Although the whole 
industry has not yet been in red, such losses have seriously 
affected the confidence and enthusiasm of hydropower 
companies to invest in new hydropower projects 
(http://www.nea.gov.cn /2015-01/21/c_133936073.htm). 

In fact, the problem of excess thermal power capacity in 
mainland China has been lingering for a long time. In 2014, 
the newly installed machine sets of thermal power in 
mainland China increased by 8.7%, which is more than 
double of the growth in electricity consumption. By the end 
of 2014, the installed capacity of thermal power machine 
sets in mainland China was about 920 million kw and the 
utilization hours of thermal power equipment were 4706 h. 
If calculated on the basis on the normal 5500 h, the thermal 
power generating units nationwide had an excess of 130 
million kw. If calculated on a higher efficiency of 6000 h, the 
national excess of thermal power generating units was up 
to even over 200 million kw. In mainland China in 2014, the 
total social electricity consumption was roughly 5.5 trillion 
kwh. If calculated on the installed capacity of thermal 
power machine sets at 920 million kw that run for 6000 h, 
mainland China's thermal power units basically can satisfy 
all the national electricity demand, leaving no market space 
for clean energy and renewable energy (Zhang, 2015). 
 
 
Continuous decline in hydropower investment  
 
According to the 2015 Quarterly Forecast Report on Electric 
Power Supply and Demand in China, investment on 
hydropower in mainland China has experience continuous 
decline for the third consecutive year, which is now less 
than half of that in the same period of 2012. In fact, not only 
are hydropower plants newly built in mainland China are 
adversely affected, even some power stations that have 
already started construction are also deliberately slowing 
the pace of construction due to the possibility that may 
aggravate the "discarding" of hydropower and make a loss 
back to the enterprise once put into operation (CEC, 2015). 
Under the influence of multiple factors, such as market, 
policies and electricity prices, the enthusiasm for investing 
into hydropower development enterprises in mainland 
China's has been seriously affected. Thus, the scale of new 
hydropower start-up is rapidly shrinking. In addition to the 
difficulties    in     official      approval     of     construction    of  

 
 
 
hydropower projects, the current dilemma of hydropower is 
also due to another bottleneck, the capped power price on 
the grid. However, the real lower power prices on the grid 
are only for the old hydropower built in the past. In reality, 
because of immigration, the rapid rise in environmental 
protection costs and the distance from the electricity load 
zone, the power prices of newly-built hydropower stations 
have already exceeded the general prices of thermal power. 
Actually, behind the cooling investment in hydropower 
development in Yunnan, Sichuan and other parts of 
mainland China, the overall performance of hydropower 
declines and losses increase in recent years. The reason is 
that the investment cost of the new hydropower station is 
generally high and the market of hydropower is not 
protected. As a result, some hydropower plants have not 
produce enough money to generate electricity after they 
put into operation. Once the developers find that the 
possibility of losses might be unbearably high after they 
make rough budget for their hydropower investments in 
advance, they are naturally inactive and just to wait and see 
for such investments. Sometimes even if the projects get 
official approval, it is also not easy for the developers to 
start construction. In fact, some developers of hydropower 
stations under construction in southwest China have been 
forced to slow down the construction speed, so as to reduce 
the possible loss of waste water after been putt into 
operation due to the limited local power market and the 
obvious lack of new channels for hydropower to be 
introduced from west, the less developed part of mainland 
China, to east, the better developed one. No doubt, 
hydropower investment and construction in mainland 
China have obviously lacked impetus at present. How to 
vitalize the enthusiasm of all sectors of society concerned in 
hydropower development and speed up hydropower 
development seems to be an urgent issue that requires a 
solution without delay now. 
 
 
TENTATIVE SUGGESTIONS 
 
Obviously, the hydropower development undergoes an 
accelerated expansion driven by the economic development 
and energy structure transformation in mainland China. But 
due to irrational layout of hydropower development in 
mainland China from its early stage of development, 
national actions must be taken to adjust the hydropower 
development pattern in some sensitive basins and 
strengthen the design of ecological red line in order to 
mitigate and eliminate the ecological impact caused by the 
layout of early hydropower development, so that the 
ecological bottom line can be ensured and ecological risk 
possibly avoided. 

Historically, hydropower development in mainland China 
has been accelerating its pace during the 10th, 11th and 12th 
Five-Year    Plan   periods.  Generally,   the    development   of 
hydropower    in    different    basins    has    not    been    well  
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coordinated for a long time and overall management is an 
important issue to be implemented in current hydropower 
development. Under the precondition of protecting the 
ecological environment as priority, it is necessary to realize 
the rationality and efficiency of the scale, layout, timing and 
co-ordination of hydropower development by effectively 
carrying out the Environmental Impact Assessment for both 
hydropower development and river basin planning. 
 
 
Controlling the growth of coal-fired power for 
sustainable development 
 
The power generation enterprises are to be guided to shift 
from scale to benefit and from investment-driven to 
innovative driven. Under the macro view, excess power 
generation capacity must be stopped by strictly controlling 
and compressing the growth and proportion of coal-fired 
power units in mainland China, leaving the necessary space 
for development of renewable and clean energy. Based on 
estimation, the electricity consumption of 8,000 kwh per 
capita is close to the ceiling. When mainland China reaches 
this peak of energy consumption, the population is about 
1.4 billion and the total amount of electricity required is 
about 11.2 trillion kwh. In order to meet the 20% 
commitment of non-fossil energy sources in mainland 
China by 2030, at least 40% of non-fossil energy sources in 
mainland China at that time should be ushered in. However, 
the total number of completed, nearly completed and 
approved to be built thermal generator sets in mainland 
China is much more than necessary. In other words, if all 
the coal-fired power projects in mainland China are fully 
operational, even if no thermal power station is ever built 
up, the coal-fired capacity will far exceed the peak demand 
of the mainland China. According to the estimated peak 
energy consumption in mainland China by 2030, the total 
annual growth of social power consumption in mainland 
China will amount to more than 200 billion kwh at most in 
the near future. This increase is roughly equal to the current 
growth of hydropower, solar power and nuclear power 
generation in mainland China. Coupled with the few 
necessary constructions of thermal and coal-fired power 
units for cogeneration and peak-time adjustment on the 
grid, mainland China has already had the objective 
conditions of no longer increasing coal-fired generator sets. 
Due to the rapid development of thermal power, over-
reliance on coal in the energy structure of mainland China 
has been contradictory with what has been actively sought 
after by many countries in the world to reduce coal 
consumption. So that mainland China, roughly with a global 
population of 1/5, consumes more than half of the world's 
coal. Without a timely optimizing and adjusting policy of 
power development to stop the increasing of coal-fired 
generation at this moment, greater conflicts with the 
general trend of the international community to shut down 
coal-fired     power    plants     would     never     be     avoided  

 
 
 
(Http://oil.Chinairn.com/news/20150302/161457443,sht
ml). 
 
 
Strictly control or prohibit construction of over-
capacity projects  
 
Based on the resources and environmental-carrying 
capacity of the watersheds, the already built hydropower 
stations should be optimized for full utilization with 
efficient development and EIA be taken to promote 
Ecological Priority. The overall impact on the relevant 
regions and ecosystems should be considered from the 
perspective of the whole watersheds comprehensively. 
Thus, the development and protection of main and 
tributary river projects should be well coordinated so as to 
protect aquatic ecology to the maximum extent and 
maintain river health. 
 
 
Rationalization of scale, timing and layout of 
hydropower development 
 
Based on a sufficient and effective ecological risk 
assessment, the overall ecological planning of watersheds 
has to be taken as the basic guideline for hydropower 
development in the region to promote the rationalization of 
the scale, timing and layout of hydropower development in 
all the river basins. In particular, some hydropower projects 
with extremely complicated conditions, especially sensitive 
ecological problems and very significant but hard to be 
judged environmental impact, are better put aside and 
should not be developed in a hurry in order to effectively 
control the timing of hydropower development. As matter 
facts, the authority for the development of hydropower in 
mainland China is managed hierarchically according to 
integrated watershed planning with unclear authority and 
ownership of local hydropower development. At the same 
time, the development, management and protection of 
rivers are actually based on the administrative regions, with 
the ecological integrity of the river basin ignored. 
Therefore, comprehensive and overall consideration for a 
macro-design is to be strengthened and the existing 
management mechanism for river health is to be improved 
as the common responsibility of river water resources 
developers. 
 
 
Overall hydropower development and management 
 
As far as hydropower development is concerned, rational 
and efficient dispatch of upstream hydropower stations and 
tributary ones of the same river have a direct impact on the 
operation and effectiveness of downstream hydropower 
stations. Therefore, it is suggested that the unified 
management     of    hydropower    development    ownership  
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should be strengthened and the hydropower development 
approval mechanism, standardized. Further, comprehensive 
Ecological Planning must be well desined and taken as a 
guide for hydropower development to coordinate the 
relevant departments at the basins concerned, and also 
better river cascade dispatch center should be established 
to enhance the joint dispatch capacity. 
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