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1. Introduction 

 

Today, about 700 million people in 43 countries live below the water-stress threshold of 

1.700m
3
 per person. By 2025 this figure will reach 3 billion, as water stress intensifies in 

China, India and Sub-Saharan Africa (UNDP, 2006). These facts are reflected in the UN’s 

Millennium Declaration Goal: “to halve, by the year 2015 the proportion of people who are 

unable to reach, or to afford, safe drinking water”(UNDP, 2000). The United Nations 

Committee on Economic, Social and Cultural Rights (2002) came to the conclusion that “the 

human right to water entitles everyone to sufficient, safe, acceptable, physically accessible 

and affordable water for personal and domestic use”. Bearing this in mind one has to seriously 

ask the question then: 

Why bother for nature when not even 

humans have enough to drink? The answer 

to this question is fairly simple: Not 

providing enough water for the needs of 

nature is like cutting the branch on which 

we are sitting. Apart from this there is an 

old (Leopold, 1949) but still lively  

  

(source:http://waldbauernmuseum.at/images/noast.gif)

discourse on ecological justice that asserts that “the environment has a standing” quite apart 

from its provision of services to humans (e.g. Priscoli, et al, 2004).  

River systems that no longer reach the sea, shrinking lakes and sinking groundwater tables are 

among the most noticeable symptoms of water overuse (UNDP, 2006). Declining fish catches 

and pollution due to reduced water flows, salinization due to sinking groundwater tables or 

the loss of biodiversity of delta vegetation are only some of the consequence of not allowing 

the minimum or so called environmental flows. For the purpose of this paper we pick up a 

definition of environmental flows from Arthington et al (2006) where they define 

environmental flows as: “the water regime of a river, wetland or coastal zone necessary to 

maintain the biophysical components, ecological processes and health of aquatic ecosystems, 

and associated ecological goods and services”. For the purpose of this paper we add the 

ground water systems to this definition, since they also provide important services, which in 
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turn depend on environmental flows. The result of not allowing water flows towards 

ecosystems is that they cannot provide goods and services, humans fundamentally depend on 

(MEA, 2005). In addition a large water-based ecological debt accumulates which is mostly 

imposed on the poor and will be transferred to future generations (UNDP, 2006).  

The next problems is the question of how much water needs to be allocated towards the 

environment. In this paper ‘Environmental Water Allocation’ is used according to Naiman et 

al (2006) to “acknowledge the provision of specific amounts of water with particular timing, 

frequency, duration and variability to sustain river ecosystems”, again this definition is 

extended to include ground water systems. Estimates of how much natural flow is needed 

differ greatly starting with 95% and go as low as 15% of water having to remain (Tennant, 

1976, Dysen et al, 2003, UNDP, 2006). This is posing another question. Who is really able to 

make a decision on how water is allocated where? The answer is fairly simple for cases were 

there is enough water. But our case study on the North China Plain shows that this question 

can really cause a dilemma. In northern China human withdrawals currently leave less than 

10% of water for river ecosystems. The reduced run-off was to a large extent replaced by 

tapping the groundwater. But also the groundwater is now used faster than it can be 

replenished with serious environmental degradation. China starts “feeling” the consequences 

of this overuse and problems enter stages were they cannot be ignored any longer. On the one 

hand several steps are now taken by the Chinese government to overcome these problems and 

improve their water allocation to include needs for environmental flows. On the other hand in 

the North China Plain, naturally much less than 1000m
3
 per capita of water can be provided to 

humans (Cai, 2006), which is far below the water-stress threshold of 1.700m
3
.  

The next chapter will give an insight into the current situation of water stress and resulting 

consequences for humans and environment in the North China Plain. Thereupon we will 

discuss current “coping” strategies adopted by the Chinese government to improve the 

situation or at least stop further agricultural production losses or environmental degradation. 

This review of current strategies showed that the steps taken by the government are not 

enough to deal with the current situation. Thus the next part of our paper will deal with a tool 

called water allocation plan. Such a plan provides means to cope with the complexity of the 

problem and allows for decision making based on a comprehensive scheme, which has a legal 

foundation and which can be monitored and evaluated.  
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2. Case Study: North China Plain 

 

The complex nature of the topic makes it 

necessary to narrow the focus of our 

analysis. Geographically we will limit our 

review to the North China Plain (Map 1). 

Furthermore we will deal mainly with 

water scarcity. Problems of flooding 

especially in the Yellow River basin or 

issues of waste water disposal will be on 

the margins of the discussion.  

 

(Map1: North China Plain (source: Kendy et al, 2003). 

The North China Plain, which is also known as Huang-Huai-Hai Plain is drained by three of 

Chinas biggest rivers. The Huai River borders the plain in the south, the Huang (Yellow) 

River in the center, and the Hai River flows in the north (3-H). The plain covers an area of 

about 409,500 km
2
 and two out of five people in China live in the 3-H basins which host 424 

million people including the inhabitants of Chinas capital Beijing (World Bank, 2001). The 

semi-humid monsoonal climate of the plain with moderate temperatures and cold, dry winters 

and hot, humid summers allow the cultivation of a wide variety of temperate climate crops. 

The highly variable, annual precipitation amounts to less than 500 mm in the north to 800 mm 

in the south of the North China Plain. Together with ground water and other sources this 

precipitation provides less than 8% of the country’s water resources for the plain. On 

consequence is the low supply of 500-800m3of water per year and per head (Cai, 2006). The 

plain was formed by enormous sedimentary deposits brought down by the Huang Ho and 

Huai River from the Loess Plateau (Encyclopedia Britannica, 2006). The soils provide 

together with the climate very good conditions for agriculture. The plain contains about 40% 

of the agricultural land and a huge and fast growing industrial sector and produces 32% of the 

country’s GDP (Cai, 2006).  

The next section will highlight the water demand and supply in detail, in order to provide a 

better insight into the water scarcity problem. In the second section of this chapter the 

consequences of water overuse will be depicted.  
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2.1 Water demand and supply in the 3-H basins  

 

Various studies have assessed water demand and supply in the Huang-Huai-Hai Plain, using 

either informed extrapolation (IWHR, 1998) or modelling of water systems (RCNCWR, 

1994; WB, 2001). Berkhoff (2003) presented Table 1, based on numbers derived from the 

World Bank (2001), which gives a good overview of both the demand and the supply side.  

 

 

Table 1: World Bank estimates: supply and demand for 50 years, 1997 and 2050 (projected): km3. (Source: 

Berkoff 2003, based on World Bank 2001). 

 

According to this table, water is used to satisfy urban and rural domestic demand, water 

demand from industry, forestry, livestock and fisheries. But the biggest share between 70% 

and 75% (World Bank, 2001; Cai, 2006) goes to the agricultural sector. Irrigated agriculture 

accounts for two thirds of the total agricultural production in the 3-H basins. Furthermore, it 

can be inferred from the table that irrigated agriculture uses the residual water left over by the 

priority users, like industry. The irrigation water shortage in 1997 was equal to 17.6 billion m
3
 

per year and will increase to 18.2 billion m3 per year in 2050. The estimates for 2050 of the 

World Bank already include improvements resulting from an action plan recommended by the 

Bank (World Bank, 2001). These recommendations are based on the knowledge that huge 

amounts of water are wasted, for example through overflow methods and open channels 
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(Henry, 2004). These water shortages will reduce grain production by about 9 million tons (7 

percent) by 2050 (World Bank, 2001). 

Besides being an area of most intensive 

irrigation, northern China supports some of 

the country's largest and fast growing 

industrial concentrations (Rosengrant et al, 

2002, Cai, 2006). The same applies for the 

municipal or urban domestic demand as 

can be seen in Figure 1. 

 

 

 

 

Figure 1: Municipal and Industrial share of water 

use in the 3-H basins together (Cai, 2006, derived 

from CEA, 2001). 

The industrial sector in particular has priority in the competition of scarce water resources, 

prior to agriculture and especially prior to environment (Hong und Zehnder, 2005; Cai, 2006; 

Lohmar, et al, 2001, 2003; Crook & Diao, 2000).  

Plenty of numbers can be found on the demand of those three major uses of water. When it 

comes to environmental water demand or environmental flows, the availability of numbers 

becomes fairly low. For the North China Plain the ecosystem water demand includes (Hong 

und Zehnder, 2005): “1) the minimum in-stream ecosystem water use, 2) urban river and lake 

environmental water use, 3) wetland recovery and protection water use, 4) groundwater 

replenishment water use, 5) water use for land conservation in hilly areas, 6) water use for 

sediment transport and estuary ecosystems, 7) pollution dilution water use”. In order to 

allocate water, a decision needs to clarify whether the current status quo should be maintained 

or water should be made available for rehabilitation of degraded ecosystems. For example Pan 

and Zhang, (2001 derived from Hong and Zehnder, 2005), estimated an amount of 43 billion 

m
3
 water, which would be needed in 2030, to restore ecosystems, a minimum of water for 

ecosystems, to keep them as they are would require 25 billion m3. Even the smaller number is 

a lot of water considering the fact that in most demand projections, like the one from the 

World Bank (2001), the environmental water demand is not even accounted for. 

Against this huge demand for water stands the supply of water currently taken from surface 

and ground water sources and to some extend water is available due to transfer from other 

regions.  
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Most of the clean surface water, depicted in the Table 1 is diverted into cities for municipal 

use, leaving industries and agriculture in competition for diminishing groundwater resources, 

even as production continues to increase (Kendy et al 2003). In the 3-H system withdrawals 

range from more than 50% for the Huang (Yellow) River, to 65% for the Huai River and 

more than 90% for Hai-Luan River basin. This is well beyond the bounds of sustainability. A 

good example of the problem is the flow of the Huang River, once referred to as China’s 

sorrow because high waters caused so much flooding. Today, the lower streams of the river 

have been reduced to a trickle that barely reaches the sea. Low-flow periods increased from 

40 days in the early 1990s to more than 200 at the end of the decade (Yunpeng, 2005). For the 

groundwater the situation does not look any different. Nowadays freshwater aquifers (Figure 

2)  

are the main source of water supply. But 

the history of groundwater use in China is 

full of extremes. Before the 1960s, it was 

almost neglected as water source and only 

a small amount was used (Nickum, 1998). 

Since the mid 1970s, however, the amount 

of water pumped from aquifers has risen 

dramatically. Over the past thirty years 

agricultural producers, factory managers 

 

 

 

 

 

Figure 2: Cross-section of the North China Plain 

showing the general hydro-geological structure 

 (source: Foster & Héctor 2004). 

and city officials discovered the resource and an era of extensive exploitation began (Brown 

and Halweil, 1998). For the Hai basin as an example the sustainable groundwater withdrawal 

is about 17.3 billion m
3
 a year, which equals to the amount of replenishment, while 

withdrawals exceed 26 billion m3; water tables are falling very rapidly (UNDP, 2006). Water 

tables in northern China are estimated to fall up to 3 meters per year because of over-

extraction (Henry, 2001). The fall of the water table has been called one of China’s most 

serious environmental problems (Liu and Diamond, 2005). 
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2.2 The consequences of an overuse of scarce water resources 

 

More than 80% of the surface waters of Hai and Huai basins are highly polluted and thus not 

appropriate for human use and thus severe drinking water shortages arise and even public 

health is threatened. Half of the pollution is caused by agricultural and rural industrial waste. 

The fast growing textile, chemical, and pharmaceutical industry account for a quarter, and 

untreated human wastewater for the rest (World Bank, 2001, UNDP, 2006). On the other hand 

river flows from the 3-H rivers, which could cope with some of the pollutants by dilution and 

transport to the ocean, have fallen by 60% since 1956–1979 and by now all rivers run 

completely dry at least part of the year (World Bank, 2001). Lake eutrophication, biodiversity 

and habitat loss are other consequences of declining environmental flows. This 

overexploitation of surface water causes frequently huge agricultural production losses, in 

cases, where precipitation patterns fail to bring enough rain. 

A number of issues arise from the overuse and resulting draw down of groundwater. Some of 

them are nitrate pollution in the groundwater, salinization and salt water intrusion, as well as 

land subsidence (Chen et al, 2004a). The accumulation of salt in the unsaturated zone and 

regional salinization are becoming worse under the condition of extra water transferred from 

pumping water from the south though the groundwater level is expected to recover to some 

extent. Nitrate pollution pattern and nitrate transport along groundwater flow system under 

new condition remain to be resolved as complicated biochemical processes are involved in the 

nitrogen cycle (Chen et al, 2004a). In the case use of deep, non-renewable aquifers, salt- or 

brackish water intrusion, from both fossil salt water lenses between shallow and deep 

aquifers, as well as sea water intrusion in costal areas which is a result of the exploitation of 

such deep lying aquifers, adds another problem (Huang, 2005). Besides these problems land 

subsidence from aquifer compaction becomes a real problem especially in urban areas (Foster 

and Giordano, 2004). Of course this is not a complete list of problems, but it tries to point at 

some of the most severe problems.  

In order to cope with these alarming developments, the Chinese government came up with a 

number of demand- and supply-side policies. These policies are subject matter in the next 

chapter, where these “coping” strategies are discussed.  
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3. Current management of water resources in the North China Plain 

 

The allocation of water for environmental flow was long neglected completely as was 

environmental protection as a whole. In 1998 China established the State Environmental 

Protection Administration (SEPA), which is a ministry-like institution, responsible for 

environmental protection all over China. Since this time, research on the concept of 

environmental flow entered the research agenda (Yunpeng, 2005). These and other trends 

reflect the rising awareness for the severity of environmental degradation.  

Water allocation towards ecosystems is playing a role now in Chinese attempts of integrated 

water resources management. The most prominent way of solving the problem of limited 

water resources is still water transfer (Henry, 2004), which can be seen in the following 

section, describing the “South-North Water Transfer”-Project (SNWT). We will have a look 

at institutions involved in water management and analyse their performance on current trends 

in water savings and privatization of water markets.  

 

 

3.1 Increasing water supply through the South-North Water Transfer Project 

 

From small, village level projects to huge, billion dollar canals and dams, increasing supply is 

the response of the Chinese government to scarcity. Among the most prominent examples of 

such water transfers are the planned south-north water pipelines. Interbasin water transfers are 

recommended by Kendy et al 2004 as one long-term, integrated path to sustainable water use 

in the North China Plain. The idea of transferring water from the Yangtze River to northern 

China, the so called “South-North Water Transfer (SNWT), is a rather old project idea and 

first came up in the early 1950s by the leader Chairman Mao (Hong and Zehnder, 2005). 

Since serious water shortages have occurred in the last 20 years, the three schemes were 

planned in detail to divert water from the Yangtze (Changjiang) River to the North China 

Plain (Wang and Ma, 1999). The eastern route was initiated in 2002.  
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The western route is planned to have a length of 170 km, the amount of water transferred is 

calculated with 20 km
3
, and the related costs with 3 billion USD; the middle route will have 

an approximate length of 1230 km with 9 km
3
 of water transferred at the costs of 7 billion 

USD; the eastern route length will be 1150 km. The amount of water transferred, will amount 

to 9.5 km
3
, with 37 billion USD of associated costs.  

 

 

 

 

 

 

 

 

 

 

Map 2: Sketch map of the South–North Water Transfer Project (Berkhoff, 2003). 

 

The easiest way to solve the dilemma of water allocation between humans and nature is to 

increase the amount of water available for allocation. The Chinese government recognized 

that and induced this project. But this is not the ultimate solution especially when taking into 

considerations the impacts on areas of origin (Chen et al, 2004b, Henry, 2004). Furthermore, 

even the lowest demand projections estimate that not much is left over from the transferred 

water, when the economic sector takes its share. In addition, this whole project becomes 

problematic considering Ma et al (2006) who argue that taking into account the virtual water 

flow, more water in form of agricultural products is exported from the north to the south than 

total water will be transferred from the south to the north. The SNWT costs a huge amount of 

money and it needs to be reassessed, whether it would be cheaper to try and produce more 

food in the south, although natural conditions might be not as optimal as in the north. This is 
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especially important when the serious environmental consequences are taken into account in 

the areas of water origin and on the people that will be displaced. Nevertheless the additional 

water that is supplied from the water transfer will indeed not be enough for ecosystem 

restoration (Hong and Zehnder, 2006), but it will certainly reduce the pressure on natural 

water resources (Duan et al, 2004). 

 

 

3.2 Overview of water management institutions 

 

Over the last 50 years, China built a huge and complex bureaucracy, to manage its water 

resources. Within these management efforts the saving of water was almost of no concern 

until recent years, rather the effective exploitation of water sources for agricultural and 

industrial development (Lohmar et al, 2001).  

The Ministry of Water Resources (MWR) has the overall control of water management in 

China (Henry, 2004). P11 The policy task of the ministry is the creation and implementation 

of national price and allocation policies, and in recent years to oversee water conservancy 

investments (Lohmar et al, 2001). On the operational level, its specific functionaries for flood 

protection and water management are implemented through seven River Basin Commissions. 

The authority of the MWR is limited in many areas, because of a high degree of autonomy of 

China’s provinces and overlapping jurisdiction of other ministries and agencies (World Bank, 

2001). For the agricultural sector the MWR has to share its responsibilities with the Ministry 

of Agriculture. In urban areas, Urban Construction Commissions are in charge of managing 

water resources, for both industrial and domestic use. Furthermore they take care of 

groundwater resources that lie beneath the municipality’s land area. In addition groundwater 

levels are monitored by the Ministry of Geology and Mining. Further more SEPA is in charge 

of wastewater and sewage treatment. The MWR is along with the State Price Bureau setting 

guidelines for water pricing on provincial level (Lohmar et al, 2001). 

On a sub-national level there are a fast-growing number of institutions that are responsible for 

the administration of water management and local implementation. These so called sub-

national Water Resources Bureaus act on provincial, prefecture, county, and township level. 
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Every single institution interprets the policies around local needs, and problems across 

jurisdictional boundaries are the consequence (Wang, 2004). In addition there is the problem 

that watersheds and ways do not follow jurisdictional boundaries. In order to cope with this 

fact, commissions were developed to manage water resources on a watershed level (Lohmar 

et al, 2003). These commissions have received some power by the MWR. Furthermore, they 

are controlled by the next higher level of responsible Water Resources Bureau for the area 

(Henry, 2004). As a result of this amount of different actors, the current water management 

system is somewhat confused, not cohesive, and full of opportunities for over allocation 

(World Bank, 2001). 

This complicated system of water managing intuitions is based on the Water Law of 1988, 

which was newly modified in 2002. But bureaucratic institutions work only partly along the 

lines of the formal policies and organizational structures. The term guanxi refers to social 

networks of personal relationships, which are used to acquire power, status and resources. 

(Bhatia et al, 2002). This applies for the water sector as well. The difficulties of water 

management lie within this complex cultural and legal-administrative mixture and the upper 

levels of government to monitor and enforce programs or policies and they have great 

difficulties in enforcing restrictions on their subordinates (Wang, 2006). Local governments 

in turn become tools for rent-seeking, by helping politically powerful water users to use more 

water while paying less fees (Wang, 2006). Since the local government is responsible for the 

economic growth of their areas, they were rather looking for the maximization of water 

abstraction (Wang, 2006). Thus success or any policy or reform is limited, however, because 

of selective application of the laws and weak enforcement at the local level and the absence of 

mass-based standards. Inappropriate settings of standards that are not capable of being met, 

because of low levels of technology and affordability as well as low fines also work against 

an effective implementation (Crook and Diao. 2000). The problems of scarcity remain, even 

with the transfer of water. Increasing the number of institutions which deal with the problem, 

seems also not the ultimate solution. This is also recognized by China and the idea of 

increasing water for allocation through saving water in some sectors is not new. The next 

chapter seeks to give an overview of attempts to increase water saving through technologies 

and incentives to save water, for example through pricing.  
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3.3 Water management and reforms 

 

The Article 3 of the 1988 “Water Law of the People’s Republic of China” clearly states that 

water resources are owned by the state. Based on this law a license system was established, as 

well as a system of user fees, for water abstraction (Wang, 2006). The MWR allocates water 

quotas to provinces, counties and cities which have examination and approval power over 

their quotas. The MWR is responsible for examination and approval of any license above and 

beyond the allocated quota for each large river basin and large reservoir. In addition, a water 

use fee is collected for both surface water and groundwater. During the time in which water 

was managed with the license system which is still partly in place and only slowly 

transforming, government at all levels did hardly restrict the total water consumption (Lohmar 

et al, 2003, Huang, 2006, Wai, 2006). Furthermore, there was no and is still hardly any 

monitoring in place for the actual water abstraction. This gave and gives way for the massive 

squeezing out of water from surface as well as groundwater sources (Wang, 2006, Wei, 2006, 

Blanke et al, 2005, Duan et al, 2004). Besides fees, additional regulations apply for the use of 

groundwater that arrange for permits for drilling wells, control on pump spacing, control of 

pumped volume, or the control price of water charged by private well owners. The success of 

these regulations is also very limited, mostly due to a lack of implementation (Huang et al, 

2006). Another problem is the low adoption of water saving technologies. This applies 

especially for technologies that increase water use efficiency in irrigated agriculture, where 

water wastage is far above average (e.g. Cai and Rosengrant, 2003). This can assigned to the 

low water fees (Henry 2004, Blanke et al, 2005). Furthermore the adoption is discouraged by 

high costs of adoption, strong risk-aversion and low education, encouragement and support 

from extension agencies to induce farmers to adopt water-saving irrigation techniques 

(Blanke, et al, 2005, Wei, 2006). This happened despite the fact that according to Huang et al 

(2006) many technologies from low cost to expensive ones exist.  

The system of water management is undergoing a slow transformation process as a response 

to failure in the past and as a result of the realization of the fact that the growing water 

demand cannot be met with water transfers only (Wang et al, 2006). 
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In 2002, the Water Law was revised and enacted. The newly-revised law reiterates the state 

ownership of water resources. At the same time it also defines water use rights for local user 

groups such as Water User Associations or water management contractors on local level, adds 

some control systems such as water amount allocation system and the combination of the 

Total Quantity Control and quota management. The introduction of water rights is seen as a 

significant step in the right direction– yet it is severely restrained by the existing power 

hierarchy which resulted from the license system (Wang, 2006, Cai, 2006). In addition, this 

system lacks a consistent legislative framework, and thus does not guarantee the security of 

water rights. This might be the one reason why Wang et al (2006) could not find many 

positive impacts, such as increased water saving, from an involvement of local water users, 

such as WUAs, if the theory of the ‘Tragedy of the Commons’ is kept in the back of the head 

(Hardin, 1968).  

Another step which is advocated by many scientists is to significantly increase incentives to 

save water through higher water prices (e.g. Blanke et al, 2005; Huang, 2006, Wang et al, 

2005, 2006, Wei, 2006). On the one hand, this would have a great potential to lower demand 

partly through increased water saving. On the other hand, the negative effect would be to 

expose poor farm households to poverty and putting national food security at risk (Huang, 

2006). Policies, like subsidies or compensation payments would need to be found to intercept 

these negative consequences. Webber et al (2006:130) state that: “If it is to be implemented, 

water pricing will require careful central government control in establishing, maintaining, and 

monitoring water markets and their potential social repercussions”.
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4. A water allocation plan for the North China Plain 

 

It is clear that the government of China has recognized its problems of water scarcity for its 

growing population in northern China, as well as the resulting consequences for ecosystems 

(UNDP, 2006). But the latest news on the homepage of the Chinese Ministry of Water 

Resources frequently announce yet another drought, the decline of river health or 

continuously rising pressure from human water demand. This shows the fact that there is still 

no solution in place to at least stop further environmental degradation. This chapter seeks to 

discuss the option or a water allocation plan which could assist in overcoming the dilemma of 

allocating water between humans and nature.  

 

 

4.1 The rational ground for a water allocation plan in the North China Plain 

 

Much has been written on water rights, water saving and water pricing. We don’t want to 

write another paper, which emphasises these steps. We assume that there is no other way then 

to increase water saving and that this can be reached with transfer of water rights and careful, 

fair water pricing. We are also not arguing against ‘Integrated Water Resources Management’ 

(IWRM). IWRM is here defined following the Global Water Partnership (2000) as: “A 

process promoting the coordinated development and management of water, land and related 

resources in order to maximize the resultant economic and social welfare in an equitable 

manner without compromising the sustainability of vital ecosystems”. A water allocation plan 

for the whole North China Plain must be build on the basis of a sound IWRM. However it is 

clear that a water allocation plan cannot solve the dilemma of water allocation itself, since the 

rules for distribution are not inherent. They must be defined in a participatory manner, 

including all stakeholders, which would be the core piece in the process of the development of 

an allocation plan, as described below.   

From the review of literature it becomes evident that an overall management scheme is 

needed to seriously address the complexity of the problem of environmental degradation 
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(Wang, 2006, Webber, 2006). Provincial Water Resources Bureaus (WRB) are somehow 

responsible for the establishment of water allocation plans on provincial level. In the early 

years of the Peoples Republic of China, this mainly meant that WRBs were in charge of 

surface water development and management (Lohmar et al, 2001). In recent years, 

groundwater resources were added in order to control the exploitation. But with rising 

demand and a growing number of actors, like private well drilling companies, these 

institutions are overstrained, especially against the background of the connection of 

groundwater layers across provinces (Wang, 2006). 

There are also several international cooperation and partnerships which are working together 

with Chinese policy makers, scientists or practitioners on issues of water management. The 

World Bank (2001) helps setting up a ‘Country Water Resources Assistance Strategy’. The 

“Water Resource Demand Management Assistance Project (WRDMAP)” (Mott MacDonald, 

2006) funded by the UK’s Department for International Development (DFID), gives 

assistance to manage water demand. The GWP (2000) also wants to contribute to awareness 

for IWRM by providing a platform, in order to facilitate dialogs and cooperation. 

Interestingly these attempts are not visibly connected, and thus substantially increase the large 

number of actors already involved in Chinese water management. Furthermore, none of these 

projects is suggesting a comprehensive plan of water allocation for the North China Plain 

which shows serious attempts to include both water for surface ecosystems and efforts to 

include water for groundwater systems. 

Another problem which has to be dealt with is the weak data base for water management. 

Available data are generally out-of-date and inaccurate and through the involvement of so 

many actors from village to international level they are highly inconsistent. This is facilitated 

by the absence of an overall assessment framework of water resources from the government, 

which could set certain standards. Partial existing assessments of the government tend to 

overestimate the total amount of water resources, and underestimate actual water consumption 

(Wang, 2006).  

Some success of basin level projects such as the “Gansu-Inner Mongolia Water Allocation 

Plan (GIWAP)” (Cai, 2006) show that thinking in the direction of environmental flow 

allocation seems promising. In the late 1990s, the Chinese government initiated activities for 
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the ecological restoration of the Hei River region. The GIWAP was set up and the Bureau of 

Hei River Management was established, to coordinate and supervise plan implementation. 

The releases of water towards the river ecosystem according to the allocation plan have at 

least prevented further degradation of the downstream ecosystem (Cai, 2006). 

The question is now, why basin wide management plans are not enough. This can be 

answered with the fact that some important issues request to address the whole North China 

Plain. Amongst others the groundwater layers are connected across basins (Chen et al, 2004a, 

Kendy et al, 2004) and impacts, for example from the water pipelines will also have cross-

basins effects. An overall allocation plan could be used to reduce some of the bureaucracy, by 

pooling some of the personal and responsibilities. This has also the advantage of an increased 

exchange of knowledge, experience and expertise. Furthermore such a plan could provide a 

comprehensive overview of water supply and demand, including standard guidelines for data 

collection and quality control. If set up properly an allocation plan could significantly 

promote equity objectives across the plain as well as the allocation of water towards the 

environment with particular timing, frequency, duration and variability. This is achieved 

through the detailed and comprehensive acquisition of demand and supply which is the basis 

for calculations for optimized allocation. The outcomes of the calculations or optimization 

scenarios assist the participatory discussion process for the setting of water allocation rules.  

Although in the first place a water allocation plan might sound like just another top-down 

approach, it is actually a merging of top-down and bottom-up. The Chinese society is 

currently hierarchically structured and it may need decades to change this. That might be too 

long for ecosystems. Thus we are arguing that rather than relying on bottom-up and 

democratic suggestions only, the proposed water allocation plan would use some of the 

hierarchical structures on national level, for the data collection, the monitoring of the 

performance of the plan or the representation of environmental and equity interests, for the 

purpose of assisting and facilitating more democratic setting of rules and implementation. 



 17 

4.2 General outline of water allocation plans 

 

Regulations  

The first step is the establishment of a legal basis for the allocation plan and allocation rules. 

The wording of the law should contain the regulation of water resources assessment and the 

definition of water allocation rules based on a participatory discussion. The assessment of 

water resources provides the basis for this discussion. This discussion must be set up in a 

participatory manner as suggested by Dougill et al (2006), using social network analysis to 

structure stakeholder engagement and a range of participatory approaches that can facilitate 

more inclusive environmental planning and policy development. As mentioned above the 

Chinese government knows about the ecological consequences of water overuse. Does this 

also apply for all water users? It is of utmost importance that the discussion of water 

allocation rules includes total clarification of the facts and the finding of solutions, by water 

users themselves, in order to make the implementation of such a plan possible. Furthermore, 

care needs to be taken that all interests are represented. This must include environmental 

interests as well as interests of future generations. If it comes to the actual demand of 

ecosystems a decision needs to be made, whether enough water should be provided to 

conserve the status quo or whether there should be attempts for restoration. A decision 

towards the restoration evocates a second decision on how much the ecosystem should be 

restored. 

 

Institutions 

The present water allocation and resources management system in China is based on the 

Water Law, which was approved in 1988 and amended in 2002 (Liu, 2003, Hu, 2006). As 

described above this system is functioning sub-optimally and the solution for new institutions 

of the actual water allocation proposed by Wang (2006) could be the introduction of water 

rights as a decentralized, “bottom-up” approach. It would be a legal system where water is 

privately owned by local groups such as Water User Associations (WUAs) which is believed 

to conserve water and improve use efficiency, using tradable water rights (Meinzen-Dick et 

al, 1997, Dinar et al 1997, Wang, 2006). Pilot projects where such WUAs were set up to 
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implement irrigation management reforms are promising, when it comes to collection of 

water fees as well as for the improvement of irrigation efficiency (Bhatia et al, 2002). In other 

regions Wang et al (2006) found that the performance of WUA in saving water was very low. 

Further research would be needed to find out what increases the participation of farmers in 

water management. These associations would be part of the institutional mechanisms for 

water allocation which would need to be supported by administrative allocation mechanisms 

which ensure that environmental needs are sufficiently considered. Beyond that, the recently 

introduced water pricing can be taken into consideration as an allocation mechanism as well 

as the introduction of water markets where water use rights can be sold and bought freely.  

 

Objectives 

The next step in the development of such an allocation plan should include the definition of 

its objectives. UNESCAP (2000) suggested societal, economic and environmental objectives. 

Societal objectives include the provision of clean drinking water, water for sanitation and 

food security. Economic objectives are to maximize economic values of production from 

agricultural an industrial development as well as for power generation or local economies. 

Furthermore there are environmental objectives that aim at sustainability through, for 

example, providing environmental flows for ecosystems.  

 

Operational level  

After regulations are set und institutions are identified, a general comprehensive water 

allocation procedure at the operational level is proposed, following Wang (2005). It starts 

with an investigations of physical and social patterns in combination with hydrological and 

water quality modelling need to be accomplished and complemented by an economic and 

social analysis. These investigations need to follow an overall water resource accounting 

framework that produces consistent data for all water sources of the North China Plain, 

including the collection of data for the deeper aquifers that are connected across basins 

(Kendy et al, 2004). 

The investigations are integrated into a comprehensive water resources assessment which in 

turn provides scenarios for optimized water allocation to assist the discussion of water 
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allocation rules. Afterwards the actual plan can be obtained and implemented. A participatory 

monitoring and evaluation framework must be set up to ensure a good performance of the 

plan. Results of the evaluation provide improvements for the next iteration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Water allocation planning procedure at the operational level (Wang, 2005:19, modified)

 

 

5. Conclusions  

 

The easiest way to solve the dilemma of water allocation between humans and nature is to 

increase the amount of water available for allocation. In the North China Plain this is to some 

extent possible through the transfer of water out of other regions into the ecosystems. But this 

is not the ultimate solution especially when taking into considerations the impacts on areas of 

origin as well as the demand projections that estimate that not much is left over from the 

transferred water when the economic sector take its share. Another option to increase the 

supply of water for reallocation is to further develop and strictly implement policy reforms 

towards water saving and water pricing. But even the most conservative projections give 
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Distribution through 

local institutions 
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evidence that the shortage of water will remain in the future, when the demand will not be 

drastically reduced. This could happen when China changes its food policy and follows Allan 

(1997), who came up with the suggestion that countries which face water scarcity, could cope 

with water shortage problems by importing food, and save the water which would be 

necessary to grow the food. In the case of China predictions of China’s future water problems 

were made and the effects they will have on international grain markets (Brown & Halweil, 

1998). A serious concern is evoking from the fact that with rising imports of grains, prices for 

grain on the international markets increase and grain importing countries, and their political 

stability might be affected due to mass starvation (Brown & Halweil, 1998). Nowadays China 

is already one of the biggest net importers of virtual water (Hoekstra, 2003) and the whole 

world is looking with great sorrows to this fact.  

Certainly these points do not help to solve the dilemma since the situation is highly complex. 

Institutions responsible for dealing with it are overstrained and most of the proposed solutions 

deal only with part of the problem, far too often neglecting the needs of environmental flows.   

A sound water allocation plan as proposed above could be a substantial help for attempts to 

cut this Gordian knot. It provides a framework to sum up the situation on a superior level, and 

is able to offer suggestions for optimized water allocation. Nevertheless, this plan cannot 

solve the dilemma of how to allocate water between humans and nature itself. We believe that 

the rules of allocation cannot be set by a single party only, being it politicians, scientists, 

environmentalists, human rights activists, economists or religious leaders, etc. The rules for 

allocation must be identified in a public discussion process under participation of all water 

users, including representatives of ecosystem interests and if possible with representatives of 

future generations. This process must be transparent and accompanied by a comprehensive 

awareness raising campaign for the consequences of overuse of water for the environment for 

each and every single inhabitant of the North China Plain. This discussion must be part of the 

development of the plan and it is at the same time its indispensable basis.  
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