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ABSTRACT 
 

7ÁÔÅÒ ÐÌÁÙÓ Á ËÅÙ ÒÏÌÅ ÉÎ #ÈÉÎÁȭÓ ÎÁÔÉÏÎÁÌ ÉÄÅÎÔÉÔÙȢ #ÈÉÎÁ ÈÁÓ ÂÅÅÎ ÍÁÎÁÇÉÎÇ ÉÔÓ 
rivers for over 4,000 years; yet today, after several decades of impressive 
economic success, the country faces the challenge of balancing goals for natural 
resource utilization and environmental protection. Increasing economic growth 
and resource use in China has created a need for water resource development 
projects that generate electricity, increase water supply, and provide flood 
control. The majority of these projects include the rapid construction of dams 
and water diversions. River development has many positive impacts on society; 
however, rivers left in a free-flowing state also offer significant benefits that are 
lost when a river is altered from its natural state. China can maintain the benefits 
that free-flowing rivers offer by establishing a legally enforced river protection 
system that safeguards some rivers from development by permanently 
protecting entire rivers or river segments. Increased public and governmental 
interest in environmental protection has produced an opportune sociopolitical 
environment for the inception of a river protection system in China. This project 
examined the Wild and Scenic Rivers System of the United States, the Canadian 
Heritage Rivers System, the European Union Water Framework Directive, and 
.ÏÒ×ÁÙȭÓ ÒÉÖÅÒ ÐÒÏÔÅÃÔÉÏÎ ÓÃÈÅÍÅȢ 7Å ÉÄÅÎÔÉÆÉÅÄ ÅÆÆÅÃÔÉÖÅ ÁÐÐÒÏÁÃÈÅÓ ÔÏ ÔÈÅ 
creation and management of river protection systems, as well as characteristics 
that enable their viability. An examination of the current environmental laws 
and institutions in China has enabled us to adapt our research findings from 
systems in other countries to the legal context and political setting in China. The 
potential environmental, social, and economic benefits of river protection 
identified in this project warrant the creation of a national river protection 
system. Based on our research and analysis, we have formulated 
recommendations for the design of a river protection system that Chinese 
decision-makers and stakeholders can use if a system is considered in China. 
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EXECUTIVE SUMMARY  
 

China has a long and rich history of water management that has not only shaped 
the course of resource use in China today, but has also determined to some 
extent the Chinese philosophical view ÏÆ ÍÁÎȭÓ relation with the natural world. 
Today, many of the same water-related challenges are faced by Chinese officials 
and resource managers, but governance must also take into account the largest 
ÈÕÍÁÎ ÐÏÐÕÌÁÔÉÏÎ ÉÎ ÔÈÅ ×ÏÒÌÄȢ υπȟπππ ÒÉÖÅÒÓ ÆÏÒÍ #ÈÉÎÁȭÓ ÎÅÔ×ÏÒË ÏÆ ×ÁÔÅÒ 
bodies upon which the growing population relies; however, while the rate of 
economic growth has made China a world leader, thÅ ÃÏÕÎÔÒÙȭÓ ÅØÐÁÎÓÉÏÎ ÈÁÓ 
increased the use of natural resources, and significantly impacted the natural 
environment. Water, in particular, has become increasingly scarce in the North, 
and rivers that were once pristine are severely polluted. The same dilemma 
impacts a number of large nations, but China has made impressive strides to 
balance economic development with environmental conservation so that natural 
resources can be safeguarded for the future.    
 

Project Purpose  
 
The time  is ripe  for a river pro tection system in China  
#ÈÉÎÁȭÓ extensive network of rivers is relied upon for water supply, navigation, 
maintenance of biodiversity and ecosystems and for electricity generation. 
Development of many of these rivers has allowed the Chinese government to 
reduce dependence on coal for the generation of electricity; however, some of 
the unpreventable costs of dams, diversions and levees are the alteration and 
degradation of free-flowing rivers and their immediate environments. Only a 
handful of river protection systems have been established around the world, but 
these systems do preserve a number of rivers, along with the often overlooked 
values which rivers possess. A dialogue regarding approaches to river protection 
has begun between Chinese governmental officials, environmental experts, and 
the Chinese environmental NGO community. Chinese leaders have demonstrated 
their intent to perform comprehensive decision-making that ensures thorough 
environmental impact assessment before the inception of major dam projects so 
that rivers can be sustainably utilized, and so that the communities and 
ecosystems that depend upon them are not jeopardized.  Officials have also 
expressed interest in looking at the river protection strategies that are employed 
by other nations, with the consideration of developing their own that will  meet 
ÔÈÅ ÎÅÅÄÓ ÏÆ #ÈÉÎÁȭÓ ÅÎÖÉÒÏÎÍÅÎÔȢ Therefore, it is a propitious time for 
researchers and organizations, such as the China Rivers Project, to demonstrate 
to these officials the benefits of permanent river protection and cite examples of 
successful programs around the world.  
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Methodology  
 
River protection systems around the world can be studied to understand 
how river protection is implemented  
We studied the Wild and Scenic Rivers System of the United States, the Canadian 
2ÉÖÅÒ (ÅÒÉÔÁÇÅ 3ÙÓÔÅÍȟ .ÏÒ×ÁÙȭÓ ÒÉÖÅÒ ÐÒÏÔÅÃÔÉÏÎ ÓÃÈÅÍÅ, the European Union 
Water Framework Directive, and a number of emerging river protection systems 
to identify the drivers of implementation, common features that are important to 
inception and functioning, and unique features that have enabled protection in 
various political and cultural contexts. We knew that replication of any one of 
these systems would not be best suited to China, as each operates within a 
different geographical, political, and social context. To better understand the 
concept of river protection and how it can be achieved, we developed a 
framework matrix to compare various features of each of the ÃÏÕÎÔÒÉÅÓȭ 
protection systems. This matrix allowed us to distinguish the systemsȭ 
similarities and differences in order to eventually make recommendations for 
river protection in China. The evaluation of the framework matrix ultimately 
guided our determination of the attributes and conditions that are necessary 
when designing an effective system for river protection.  
 
Identification of the differences and commonalities of the systems has created a 
background from which to draw meaningful conclusions. We have concluded 
that efforts to improve water quality and protect free-flowing rivers drive the 
initiation of all river protection systems. We also found that a river protection 
system is most likely to commence when there is legal support behind the 
system, and government officials and agencies work together to establish a 
designation system and mechanisms for management. In addition, when 
comprehensive management plans and the infrastructure to support them exist, 
rivers are more likely to be effectively and permanently protected. Finally, when 
a diverse set of stakeholders, including the impacted public, have the 
opportunity to contribute their comments during study processes and 
development of management plans, the public is more likely to become stewards 
of the river.  
 
River protection goals must be aligned with the  institutional structures 
and environmental laws in place in China  
In addition to our river protection systems research, we have become familiar 
with the operation of the Chinese legal system and the institutional structures  
for environmental protection in China, especially in relation to water and river 
management. This aspect of our research is imperative because although we 
have learned about a number of river protection systems, all of which operate 
within disparate legal and institutional contexts, we must also be certain that 
our recommendations are useful to Chinese decision-makers, who better 
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understand the likelihood of 
inception of all aspects of a river 
protection  framework in China. 
Many of the laws that we studied 
pertain to water quality and 
pollution prevention or water 
supply and management. The 
existence and enforcement of 
these laws could help to support 
the designation/protection of 
rivers that would be managed 
for their drinking water quality, 
as an example.  The goals set by 
the 11th Five-year Plan are likely 
to be met if some rivers, their 
ecosystems and surrounding 
habitats are protected. We have 
also concluded that public 
participation ɀ which has 
growing legal and institutional support ɀ will be essential to the establishment of 
a river protection system, and more importantly, to the perpetuity of river 
protection. The Measures on Open Environmental Information and Public 
Participation in the Environmental Impact Assessment indicates that 
environmental decisions in the future will be iÎÆÌÕÅÎÃÅÄ ÂÙ ÔÈÅ ÐÕÂÌÉÃȭÓ ÎÅÅÄÓ 
and concerns.   
 
The infrastructure that supports all of the laws that we studied is critical to their 
strength and effectiveness. Most of the enactment and enforcement of these laws 
comes from the central government and from a variety of ministries with 
specific tasks and functions. River protection, as indicated from the global 
examples we have studied, can be achieved if a law or act is passed that 
specifically indicates to whom responsibilities will be given and how the system 
will be carried out. For China, this means that a river protection system will need 
to be established as a new law in addition to current laws, and it can be 
administered by authorities that are already in the practice of water 
management. The authorities that are best suited to this purpose are the 
Ministry of Water Resources, the Ministry of Environmental Protection and the 
National Development and Reform Commission.  
 

 
 
 

ENVIRONMENTAL LAWS IN CHINA DISCUSSED 

IN THIS REPORT:  
× Environmental Protection Law 
× Water Law 
× Water Pollution Prevention and 

Control Law 
× Environmental Impact Assessment 

Law 
× Regulations on Nature Reserves 
× Renewable Energy Law 
× Regulations for Registration and 

Management of Social Organizations 
× Provisional Measures on Public 

Participation in the Environmental 
Impact Assessment 

× Measures on Open Environmental 
Information  

× 11th Five-year Plan 
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Deliverables  
 
Free-flowing rivers offer many benefits that are often overlooke d by 
decision -makers  
In order to demonstrate that river protection will be beneficial to China, our 
group project team has created this report which explains the various 
environmental, economic, and social benefits of rivers that are left in a free-
flowing state or that are protected from new major development projects. An 
extensive literature review has provided a majority of the information necessary 
to accomplish this objective. Environmental benefits that result from the 
protection of rivers include a number of ecosystem services. Some of these 
include: regulation of flood levels, improved water quality both for drinking 
water and aquatic habitats, and sufficient nutrient and sediment transport. 
Rivers also provide rich and varied habitats that support biodiversity. Economic 
benefits include profits from fisheries, recreation, tourism, and the avoided costs 
of dam removal or repair. Social benefits include intact local communities, 
preserved cultural and spiritual practices, and continued livelihoods, as 
examples. 
 
A preliminary river protection framework for China has been developed  
After synthesis of our research about the values of free-flowing rivers, river 
protection systems and Chinese laws and institutions, we have provided specific 
recommendations for the design of a river protection system and its 
incorporation into the existing legal infrastructure in China. Our 
recommendations include a host of river protection measures that can be 
applied to near-pristine rivers and river segments, as well as to rivers that are 
already affected by some form of development. Designation of rivers based on 
current accessibility and values has been laid out, as have measures that address 
the nomination, study process, approval, administering authorities, management 
plans and monitoring ɀ all of which are explained in detail in our specific 
recommendations.  
 
A value assessment tool guides the study process  
We have created a Value Assessment Tool for the Benefits of River Protection 
which can assist Chinese decision-makers in their consideration of protection of 
nominated rivers.  The purpose of this tool is to highlight the benefits of river 
protection and the values that rivers possess which are often overlooked. Some 
of these include preservation of geologic structures and cultural relics, 
maintenance of riverside livelihoods and traditions, as well as pristine beauty 
that can be enjoyed by residents and by tourists who come to recreate. The 
results of this tool can eventually be balanced against the costs of protecting a 
river, which may be quantified in the form of recognized values such as 
hydropower, flood control, navigation, and water supply. This tool does not 
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perform a cost-benefit analysis, since costs are not included; rather, it serves as a 
reminder of the benefits of river protection. Analysis of benefits and costs can be 
undertaken by an interdisciplinary team with representatives from the 
administering authorities of the national river protection system in order to 
approve the protection of rivers.  
 

Conclusions  
 
China can continue to develop and prosper while retaining its environmental 
integrity, but this can be accomplished only if development projects continue to 
be preceded by comprehensive analysis of potential impacts of development of 
natural resources. New protection programs and management methods 
undertaken by the Chinese government may also be imperative to the successful 
preservation of these resources. A river protection system is just one avenue by 
which the balance between development and environmental protection  can be 
attained. The utilization of rivers is vital to human survival, but their non-use 
values are closely tied to the social identity and history of China. Therefore, 
through the establishment of a river protection system, China can ensure the 
longevity of one of its most precious and vulnerable natural resources - its 
rivers. Our ÃÌÉÅÎÔÓȭ ÐÌÁÎ ÉÓ ÔÏ ÔÒÁÎÓÌÁÔÅ ÏÕÒ full report  into Chinese to share with 
Chinese stakeholders. As a result of our deliverables, we hope that the China 
Rivers Project and decision-makers in China have the information necessary to 
demonstrate how a permanent river protection system can safeguard some of 
#ÈÉÎÁȭÓ ÍÏÓÔ ÐÒÅÃÉÏÕÓ ×ÁÔÅÒ×ÁÙÓ ÆÏÒÅÖÅÒȢ   
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1. INTRODUCTION 
 

Background  
 
For over 4,000 years rivers have shaped a deep cultural history in China and 
played an integral role in sustaining ChinÁȭÓ ÌÉÖÅÌÉÈÏÏÄ ÁÎÄ ÅØÐÁÎÄÉÎÇ economy. 
Ma Jun, an environmentalist, has stated that the Yangtze River and its tributaries 
directly support more than 400 million people. Yet today, at the turn of the 21st 
century, water supply and resource management issues have emerged as two of 
ÔÈÅ ÎÁÔÉÏÎȭÓ ÌÅÁÄÉÎÇ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÎÃÅÒÎÓȟ ÁÓ ÄÅÍÁÎÄ ÉÎÃÒÅÁÓÅÓȟ ÓÕÐÐÌÙ 
becomes less secure, and water quality is threatened. These issues are not 
unique to China, however, as development of water resources has occurred 
worldwide to meet these needs; still, many nations face the challenge of 
balancing development with environmental protection. Only 40 years ago, the 
United States, partly in response to the polluted Cuyahoga River catching on fire, 
passed the Clean Water Act and a number of other environmental laws to 
address pollution and resource protection.  
 
China Today 
 
The emphasis on a harmonious society is a significant feature in Chinese culture 
ɉ!ÂÂÏÔÔ ρωχπȠ 7ÁÓÈÉÎÇÔÏÎ 0ÏÓÔ ςππφɊȢ #ÈÉÎÁȭÓ #ÏÍÍÕÎÉÓÔ 0ÁÒÔÙ ÅÎÄÏÒÓÅÄ this 
ÐÏÌÉÔÉÃÁÌ ÄÏÃÔÒÉÎÅ ÆÏÕÒ ÙÅÁÒÓ ÁÇÏ ÉÎ ÏÒÄÅÒ ÔÏ ÓÈÉÆÔ ÔÈÅ ÆÏÃÕÓ ȰÆÒÏÍ ÐÒÏÍÏÔÉÎÇ ÁÌÌ-
ÏÕÔ ÅÃÏÎÏÍÉÃ ÇÒÏ×ÔÈ ÔÏ ÓÏÌÖÉÎÇ ×ÏÒÓÅÎÉÎÇ ÓÏÃÉÁÌ ÔÅÎÓÉÏÎÓȱ ɉ7ÁÓÈÉÎÇÔÏÎ 0ÏÓÔ 
2006). A number of Chinese environmentalists have explained that it is 
important to not let economic growth interfere with living harmoniously with 
nature (Ma Jun 2004).   
 
)Î ÒÅÓÐÏÎÓÅ ÔÏ ÔÈÅ ÎÁÔÉÏÎȭÓ ÒÁÐÉÄ ÅÃÏÎÏÍÉÃ ÇÒÏ×ÔÈ ×ÈÉÃÈ ÈÁÓ ÄÅÐÌÅÔÅÄ ÎÁÔÕÒÁÌ 
resources, degraded major ecosystems, and polluted areas that extend beyond 
its borders, China is now promoting a circular economy led by the National 
Development and Reform Commission. A circular economy balances economic 
development with resource and environmental protection. China has 
implemented this policy to more successfully and more efficiently utilize 
resources, while also emitting less pollution. The circular economy is being 
implemented into areas such as enterprises and eco-industrial parks (Yong 
2007). One important component for the implementation of a circular economy 
is natural flow management, as well as eco-efficiency. 
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#ÈÉÎÁȭÓ Environmental Achievements  
 
)Î ρωχψȟ ÁÎ ÅÃÏÎÏÍÉÃ ÒÅÆÏÒÍ ×ÁÓ ÉÎÉÔÉÁÔÅÄ ÔÏ ÍÏÄÅÒÎÉÚÅ #ÈÉÎÁȭÓ ÍÁÉÎÌÁÎÄ 
economy. Initially, it was a challenge to motivate farmers and workers to 
produce larger surpluses, but it eventually helped lift millions out of poverty; in 
1981 the poverty rate dropped from 53% to 12% (The World Bank 2010).  
 
Not only has China focused on economic reform, but government programs have 
already been implemented to lead China into a more sustainable future. Since 
the middle of the last century, and particularly in the last decade, China has 
made great strides in protecting the environment and improving its 
ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÅÒÆÏÒÍÁÎÃÅȢ &ÏÒ ÅØÁÍÐÌÅȟ ÓÉÎÃÅ ÔÈÅ ρωυπȭÓȟ #ÈÉÎÁȭÓ .ÁÔÕÒÅ 
Reserve System has steadily increased from designation of less than 100 sites to 
almost 1,000 sites by 1998 (Harkness 1998). In addition, one of the most severe 
ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÓÓÕÅÓ ÉÎ #ÈÉÎÁ ÉÓ ÓÏÉÌ ÅÒÏÓÉÏÎȢ 4Ï ÁÄÄÒÅÓÓ ÔÈÅ ÐÒÏÂÌÅÍȟ #ÈÉÎÁȭÓ 
government implemented a 10-year reforestation project in 2002 to plant 76 
million hectares of forest. This project is expected to minimize droughts and 
floods and stop deserts from expanding (Xinhua News Agency 2002). In many 
parts of China, desertification has become a major issue. 3.3 million hectares of 
grassland have disappeared along with a number of rare animal species. This 
severe problem warranted a strong solution; thus the largest reforestation 
project to date was begun (CIIC 2002).  
 
The Grain for Green Program (GGP), implemented 9 years ago, set out to control 
soil erosion on sections of the Yangtze and Yellow River by converting farmland 
(on unsuitable land) into conservation land (forest or grassland). Farmers who 
participated in the program were given different types of compensation: grain, 
cash, or free seedlings to be used for afforestation. The program successfully 
decreased both sediment discharge and sediment concentrations in the Yangtze 
and Yellow Rivers and also decreased soil erosion (Saito et al. 2001).  
 
Permanent Prote ction System for Rivers 
 
China has a 4,000-year history of river management and regulation (Dudgeon 
1995); however a river protection system does not currently exist. Chinese 
ÌÅÁÄÅÒÓ ÈÁÖÅ ÔÈÅ ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ ÓÁÆÅÇÕÁÒÄ ÓÏÍÅ ÏÆ #ÈÉÎÁȭÓ ÆÒÅÅ-flowing rivers or 
river segments so that these resources can exist for generations to come. With a 
river protection system, China can continue to develop and prosper while 
retaining environmental integrity. By protecting some of its rivers in their free-
flowing state, China will be carrying out its goal of sustainable development.  
 
The protection of rivers, particularly free-flowing rivers, has immense benefits 
for the environment and populations depending on those rivers ɀ a free-flowing 
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river is defined as one that is undeveloped and flows from source to mouth 
undisturbed (WWF 2006). Few rivers remain in their natural or free-flowing 
state today; however, protection of river segments can provide environmental, 
social, and economic benefits.  
 
Worldwide, there has been a growing increase in the recognition of values that 
free-flowing rivers possess. The United States, Canada, the European Union, and 
Norway have all created river or water protection systems that allow for 
stretches of a river to be protected to preserve a free-flowing state (WWF 2006).    
 

FIGURE 1.1: RATES OF DAMMING OF FREE-FLOWING RIVERS. 

 
Source: WWF 2006.  
This figure shows the rate at which large free-flowing rivers have been lost. The decline in the 
number of free-flowing rivers began in the first half of the 20th century. Around the 1950s, 20% 
ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÒÉÖÅÒÓ ÈÁÄ ÂÅÅÎ ÄÁÍÍÅÄȠ ÍÏÒÅ ÔÈÁÎ ÈÁÌÆ ÏÆ ÔÈÏÓÅ ÒÉÖÅÒÓ ÄÁÍÍÅÄ ×ÅÒÅ ÉÎ .ÏÒÔÈ 
America. Only 68 large free-flowing rivers were left in 1990.  
 

As the values of free-flowing rivers are more widely recognized, the damaging 
effects of dams are also being acknowledged. All over the world dams are being 
decommissioned and rivers are being restored. 
 
China has certainly made progress to address environmental problems; but 
efforts toward its rivers can be improved . With the pace of river development in 
China and growing demand for greater environmental protection, now is an 
opportune time to establish a river protection system with  legal and institutional 
support. Dialogue regarding new approaches to river protection has already 
begun between Chinese governmental officials, environmental experts, and the 
NGO community. The Chinese government is also increasing their interaction 
with other nations, as they work to meet international environmental protection 
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targets and learn how protection systems can be both successful and 
sustainable.  
 
Our Role 
 
We have been asked by the China Rivers Project to provide recommendations for 
the design of a river protection system for China. A number of government 
officials, NGOs, and stakeholders have been in contact with the China Rivers 
Project and have asked for information regarding (1) how river protection 
systems operate in other countries and (2) what strategies from those systems 
might be applicable to China. 
 
Project Significance  
 
There are pressures on Chinese decision-makers to balance continued economic 
development with environmental sustainability. China has an opportunity to 
align its stated goals of environmental stewardship with economic growth 
(Lieberthal 1997), especially if leaders can demonstrate the economic, 
environmental and social benefits that result from the protection of natural 
resources, and specifically rivers.   
 
Today there are a number of reasons why a river protection system might be 
applicable to the Chinese context. With the impressive growth of a legal system 
and body of environmental laws, China has the legal and institutional capacity to 
administer a river protection system. Currently, several ministries are involved 
in water management and conservation efforts that serve as an example of the 
ÇÏÖÅÒÎÍÅÎÔȭÓ ÃÁÐÁÃÉÔÙ ÁÎÄ ÃÏÍÍÉÔÍÅÎÔ ÔÏ ×ÁÔÅÒ ÒÅÓÏÕÒÃÅ ÐÒÏÔÅÃÔÉÏÎȢ  
 
Deliverables 
 
After synthesis of our research, we have provided recommendations for a river 
protection system to be incorporated into the existing institutional framework in 
China. Included are recommendations for the design and administration of a 
system. The river protection measures we detail can be applied to entire rivers 
or river segments, thereby affording many types of rivers consideration for 
protection. Decision-makers may find these suggestions useful to the creation of 
a river protection system for China. Additionally, a Value Assessment Tool (see 
Section 7.4) was created that allows decision-makers to assess the beneficial 
values rivers may possess and prioritize rivers for protection. As a result of our 
work, the China Rivers Group Project Team hopes that China Rivers Project, and 
perhaps decision-makers in China, will have the information necessary to 
demonstrate how a permanent river protection system can help China meet its 
resource protection goals.  
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2. RECOMMENDATIONS FOR THE DESIGN OF A 

RIVER PROTECTION SYSTEM FOR CHINA 
 

River protection systems allow for the assured preservation of the many natural 
values that free flowing rivers provide human and natural communities.  
Identifying and preserving rivers that possess unique and outstanding values 
can provide a balance between development and conservation of natural 
resources. Our research of existing river protection systems, as well as the 
environmental, social, and economic benefits of river protection and the legal 
and institutional structure in China, have led us to form the following general 
recommendations for the design of a river protection system in China. 
 
Through our research, we have identified a key set of values for which we think a 
river could be protected to maintain environmental resilience and social 
integrity , while also providing economic benefits to local communities and the 
country as a whole.  The framework presented includes a Value Assessment Tool 
ɀ detailed in Section 7.4 ɀ to help decision-makers appraise the outstanding 
values of a river  in an undeveloped state and prioritize rivers for protection.  
 
Through careful consideration of the legal authorit y and functional roles of 
various administrative offices in China, we have developed an organizational 
structure for a river protection system that promotes cooperation between 
government agencies and various levels of government.  This system provides 
clear functional roles for each administrative organ based on functions they 
already provide individually.  Our recommendations for the design of a system 
outline the river nomination and selection process, provide a stratified 
designation scheme, identify the roles of key authorities (including management, 
monitoring, and public participation), and provide environmental and 
governmental guidelines for maintenance of river values. 

 

IMPETUS FOR THE SYSTEM 
 
Free-flowing rivers possess a number of environmental, social and economic 
values. Free-flowing r ivers are dynamic systems which support natural habitats 
and unique biodiversity, as well as maintain water quality; they also provide 
opportunities for recreation and tourism. If rivers are protected, these benefits 
are sustained. Further, the preservation of cultural traditions, local livelihood, 
and national heritage of riverside communities is also likely guaranteed when 
rivers are protected.  
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Due to concern over the loss of free-flowing rivers, especially as a result of the 
increase in development of hydropower projects to meet a growing demand for 
ÅÌÅÃÔÒÉÃÉÔÙȟ Á ÎÁÔÉÏÎÁÌ ÒÉÖÅÒ ÐÒÏÔÅÃÔÉÏÎ ÓÙÓÔÅÍ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÔÈÅ 0ÅÏÐÌÅȭÓ 
Republic of China. While a river protection system alone will not create the 
necessary balance between development goals and efforts to protect the 
environment, it will create the impetus for full-cost accounting of all relevant 
values that rivers offer in the decision-making process. Rivers possess a number 
of values in addition to the recognized utility  of hydropower, flood control, 
navigation, and water supply. A river protection system would prohibit harmful 
development on, or along, an entire river or river segment which possess an 
outstanding value(s). The establishment of such a system can ensure the 
preservation of river values and the benefits derived from these values in 
perpetuity.   
 

PURPOSE OF THE SYSTEM 
 
Implementation of this river protection system has two main objectives: 
 
ü the preservation of rivers in their free-flowing state 
ü the protection of rivers and their adjacent lands from new development 

that may degrade the values for which a river has been protected 
 

EXTENT OF PROTECTION 
 
An effective national river protection system should protect rivers and their 
immediate environments (as an example, the United States Wild and Scenic 
2ÉÖÅÒÓ !ÃÔ ÐÒÏÔÅÃÔÓ ȰÒÅÌÁÔÅÄ ÁÄÊÁÃÅÎÔ ÌÁÎÄȱ ×ÉÔÈÉÎ ϴ ÍÉÌÅÓ ÏÆ ÅÁÃÈ ÏÆ ÔÈÅ ÒÉÖÅÒ 
banks) from any additional development which negatively impacts the values for 
which the river was designated. Under this system, either an entire river or 
segment of river can be protected; however, riverside residents will not be 
prohibited from continued use of the river in accordance with protection 
management plans. The official boundaries of protection, both on the river and 
its immediate environment, will be determined and reported during the study 
process and included in the study plan submitted for final protection approval. 
 

VALUES FOR WHICH A RIVER CAN BE PROTECTED 
 
A river that is eligible to be included in the system is a free-flowing river or river 
segment, along with its immediate environment; the river or segment should 
possess one or more listed outstanding value, for which it will be managed. 
These values fall into specific categories including: scenery, recreation, tourism, 
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biodiversity, habitat, fishery, wildlife, geology, historic, culture, or other 
outstanding values.  
 
Some of the rivers in China that exhibit one or more of these outstanding values 
are listed below: 
 
TABLE 2.1: POSSIBLE RIVERS FOR PRIORITY PROTECTION. 
 

River & Location Value(s) 
Heilong River, Heilongjiang Province, NE 
China 

scenic, wildlife, fishery, water quality 
 

Tongtian River, Tibet cultural, scenic, habitat, religious 
 

Chishui River, Sichuan/Guizhou provinces scenic, water quality 
 

Tiger Leaping Gorge and the Great Bend of 
the Yangtze, Yunnan Province 

scenic, cultural, geologic, historical, 
recreation 
 

Nu River Grand Canyon, Tibet/Yunnan 
Province 

biodiversity, cultural, recreation, scenic, 
geologic, fishery 
 

Li River, Guangxi Province scenic, tourism, cultural, fishery 
 

Yarlung Tsangpo Grand Canyon, Tibet scenic, geologic, ecologic/habitat, 
biodiversity  
 

Mekong River (Lancang) Meili Gorge, 
Moon Gorge 

scenic and biodiversity  

Shanxi-Shaanxi Gorge on the Yellow River scenic and historic 
 

Taihang Gorges, Juma, Hutuo, Zhanghe, 
and Qinhe rivers, Henan Province 

scenic, geologic 
 

Guichun River, Guangxi province (Detian 
waterfall section) 

scenic, historic, cultural, recreation 

Jiulong River, eastern Yunnan scenic, geologic (unusual waterfall)  
 

Dabang River, Guizhou scenic, geologic 
 

Source: McDonald 2009, unpublished. 

 

SURVEY OF RIVERS IN CHINA 
 
0ÒÉÏÒ ÔÏ ÏÐÅÎÉÎÇ ÔÈÅ ÎÏÍÉÎÁÔÉÏÎ ÐÒÏÃÅÓÓȟ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔ ÏÆ ÔÈÅ 0ÅÏÐÌÅȭÓ 
Republic of China, aided by environmental NGOs and scientific experts, should 
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ÃÏÎÄÕÃÔ Á ÓÕÒÖÅÙ ÏÆ #ÈÉÎÁȭÓ ÒÉÖÅÒÓ ÔÏ ÐÒÏÖÉÄÅ ÂÁÓÅÌÉÎÅ ÄÁÔÁȟ Á ÌÉÓÔ ÏÆ ÐÏÔÅÎÔÉÁÌ 
rivers to be considered for protection, and identification of the observed 
outstanding values possessed by rivers. Special attention should be given to 
documenting rivers that remain free-flowing (or largely free-flowing), and that 
may have outstanding values. Although many rivers will possess a number of 
unique values, the approval of permanent protection for a river will depend on 
other considerations as well, such as proposed development projects and other 
economic and social circumstances.  
 
A nation-wide water conservancy survey will be conducted by the government 
ÏÆ ÔÈÅ 0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ #ÈÉÎÁ ÏÖÅÒ ÔÈÅ ÎÅØÔ Ô×Ï ÙÅÁÒÓ ÁÃÃÏÒÄÉÎÇ ÔÏ ÐÕÂÌÉÓÈÅÄ 
reports (Yang 2010). China will attempt to quantify its water availability, the 
demand for water, and how pollution impacts its water supply (Oster 2010). The 
ÓÕÒÖÅÙ ×ÉÌÌ ÆÏÃÕÓ ÏÎ ȰÔÈÅ numbers of lakes and rivers, the conditions of water 
conservancy projects and the protectÉÏÎ ÏÆ ÒÉÖÅÒÓ ÁÎÄ ÌÁËÅÓȱ ɉ9ÁÎÇ ςπρπɊ. The 
results will likely be important to the direction of water development projects 
(Oster 2010). Data compiled in this survey can provide baseline data for a survey 
that will look specifically at rivers that might be considered for protection.  
 

PROCESS OF INCLUSION INTO THE SYSTEM  
 

Nomination Ą Study Process Ą Administering Agency Approval Ą Review 
 

NOMINATION 
 
A river can be nominated for inclusion in the protection system by government 
administrations at various levels (such as local and central), Chinese NGOs, and 
citizens. Nominators should indicate the possible values that the river may 
possess. While nomination can be made by various parties, designation should 
be conducted by an official from the lead administering authority of the national 
river protection system.  
 
STUDY PROCESS, REPORT AND  PROTECTION APPROVAL 

 
In response to a submitted nomination, a study process should be carried out by 
an authority responsible for administering the river protection system (See 
ȬAdministering !ÕÔÈÏÒÉÔÙȭ ÁÎÄ Ȭ-ÁÎÁÇÅÍÅÎÔȭ for a more detailed description). The 
ministries which comprise the administering authorities should consider 
forming an interdisciplinary team to conduct a study of the nominated rivers to 
determine the characteristics and any unique values the rivers possess. A river 
should be determined as being eligible and suitable for protection prior to 
inclusion into the system.  
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Eligibility and suitability for protection can be affirmed if the nominated river:  
¶ (1) is in a free-flowing state, (2) possesses a listed value(s) and (3) 

demonstrates sufficient measures for the long-term protection of the 
river (i.e., adequate funding, staff, enforcement and monitoring capacity) 

 
A flexible Value Assessment Tool for the Benefits of River Protection  (see 
Section 7.4) has been developed to aid in the study process. This tool can be used 
to evaluate the benefits of protection, which can eventually be weighed and 
balanced against the benefits of utilizing the river for hydropower, flood control, 
navigation, and water supply (i.e. an alternative analysis). Decision-making at 
this stage should be informed by scientific information and should take into 
account the environmental, economic, and social benefits and impacts of 
protection. 
 
The information gained through the study process should be compiled in a study 
report.  
 
Information contained in the study report should include: 
¶ Assessment of eligibility/suitability  
¶ Evaluation of benefits of protection 
¶ Alternatives analysis (evaluation of alternative utilization of the river)  
¶ Identification of the boundaries of protection (including the water body 

and immediate environment)  
 

The lead administering authority can evaluate the study report and determine if 
the river should be approved for inclusion into the permanent river protection 
system. 
 

REVIEW 

If the administering authority determines that a particular river will not be 
accepted into the protection system, the original nominator(s) can request the 
review of the decision, at which time different experts within the ministry  can 
re-evaluate the nominated river.   
 

DESIGNATION/CLASSIFICATION SCHEME 
 
Once a river is approved for protection, it should be assigned a level of 
designation, or category, based on its current accessibility and permitted uses on 
or near the protected river. A potential classification scheme that can be used to 
provide different levels of protection is explained below.  
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ACCESS 
 
ü Level 1 ɀ limited access 
ü Level 2 ɀ relatively accessible 
ü Level 3 ɀ readily accessible 

 
PERMITTED USES 
 
ü Level 1 ɀ most limited use 

 
Local populations living near and/or are reliant upon the river for basic 
needs and survival should be permitted continue use and interaction with 
the river. The construction of new infrastructure near the river should not be 
permitted , however exceptions can be made for dwellings of the local 
population, but not for dwellings designed to house tourists. 

 
ü Level 2 ɀ moderate use  

 
Recreational activities such as rafting, swimming, and fishing, which are 
minimall y impactful, can be allowed on these rivers. Utilization of small-scale 
fisheries can also be permitted. Construction of structures to house tourists 
within the protected land adjacent to the river however, should be restricted.  

 
ü Level 3 ɀ most uses permitted  

 
Ecotourism is encouraged within this level, therefore construction of 
facilities and basic lodging for tourists would be permitted. Additionally, 
more impactful river-based recreation such as boating, rafting, and 
sightseeing cruises, as well as large-scale fisheries could also be allowed. 
However, permitted uses and activities on Level 3 Rivers should not 
adversely impact the values for which the river was protected.  

 
Note: A river can be afforded a higher protection level if it is determined that the 
river's ecological values are highly sensitive and susceptible to degradation. 
 

ADMINISTERING AUTHORITY 
 
Our analysis of Chinese laws and institutions indicates that a river protection 
system should be the responsibility of an existing national governmental 
authority or authorities involved in water management. We recommend that a 
river protection system be joint ly administered by the Ministry of Water 
Resources (MWR), the National Development and Reform Commission 
(NDRC), and the Ministry of Environmen tal Protection (MEP) . Collaboration 
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between these agencies, all of which have different responsibilities, can allow for 
interagency support and oversight to ensure that the values and goals of the 
river protection system are being achieved. 
 
The MWR is a strong candidate to serve as the lead agency for a river protection 
system, especially since it currently directs water resource management in 
China, with oversight in resource development and preservation. The 
Department of Water Resources (DWR), known as the National Water 
Conservation Office, under the MWR can also be delegated administrative 
ÁÕÔÈÏÒÉÔÙ ÁÎÄ ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓȢ 4ÈÅ $72ȭÓ ÍÁÉÎ ÆÕÎÃÔÉÏÎÓ ÁÒÅ ÔÏ ȰÔÁËÅ ÃÈÁÒÇÅ ÏÆ 
management, allocation, conservation and protection of water resources; 
organize survey, assessment and monitoring of water resources; organize 
ÄÒÁÆÔÉÎÇ ÁÎÄ ÉÍÐÌÅÍÅÎÔÉÎÇ ÎÁÔÉÏÎÁÌ ×ÁÔÅÒ ÒÅÓÏÕÒÃÅÓ ÐÌÁÎÓȣÆÏÒÍÕÌÁÔÅ ÐÒÏÔÅÃÔÉÏÎ 
plan for water resources, and direct water function zoning of water bodies; 
guide protection of drinking water sources ÁÎÄ ÅÃÏÓÙÓÔÅÍȱȢ 7ÉÔÈ ÔÈÅ ÒÅÃÏÇÎÉÔÉÏÎ 
of these existing functions, a river protection system appears to lie within the 
expertise of the MWR and DWR.  
 
In addition, a river protection system may be enabled by the support of both the 
Ministry of Environmental Protection (MEP) and the National Development and 
Reform Commission (NDRC), whose current responsibilities and experienced 
staff can contribute to the operation of a river protection system.  
 
The MEP has taken an active role in promoting and facilitating public 
participation , a feature that is noted to have been instrumental in the 
effectiveness of other river protection systems. Efforts to incorporate the input 
of numerous river stakeholders could be administered by this agency. The MEP 
also participates in in-depth study processes that precede environmental 
decision-making, so it could be tasked to collect baseline scientific information 
on rivers with potential for protection.  Lastly, the MEP currently conducts 
environmental monitoring of existing protected areas in the country and could 
provide oversight to ensure adherence to river management regulations.   
 
The NDRC is responsible for the licensing of development projects as well as the 
coordination of national, social, and economic development plans. 4ÈÅ .$2#ȭÓ 
involvement in the river protection system can be a coordination role because it 
can communicate with the proper agencies to determine and ensure that 
development projects will not be licensed on protected rivers. 
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MANAGEMENT  
 
Management of protected rivers and segments can be delegated to local 
government agencies , such as local water resource bureaus (WRBs) or local 
environment protection bureaus (EPBs). Specific management assignment and 
management efforts may be determined by the values for which a river was 
designated. For example, an EPB may be best suited to manage river protection 
for a river with excellent water quality, while a WRB might be equipped to 
manage for values such as scenery, geology or recreation.  
 
Local agencies may be responsible for the day-to-day administration of the 
ÒÉÖÅÒȭÓ ÐÒÏÔÅÃÔÉÏÎ ÉÎÃÌÕÄÉÎÇ ÅÎÆÏÒÃÅÍÅÎÔ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇȢ  
 
The study process for a nominated river can also be assigned to the local agency 
under whose jurisdiction the river is located if adequate funding and personnel 
is available, otherwise the MEP can conduct the study. 
 
In the event that a nominated or protected river crosses more than one 
jurisdiction, joint management by the local agencies or a River Basin Authority 
may be appropriate. National management may also be appropriate if the 
coordination of local agencies in the management of the river would be 
inefficient or less effective. 
 
River protection management is likely to be successful if a training program is 
provided for future river managers. An understanding of the experiences of 
those who have already implemented and enforced river protection will aid 
those tasked to do the same in China.  
 

MANAGEMENT PLANS 
 
To provide a clear strategy for river management, the authority responsible for a 
ÒÉÖÅÒȭÓ ÐÒÏÔÅÃÔÉÏÎ should devise a river protection management plan. In the case 
of locally managed rivers, the local water bureau could be responsible for this 
effort. In the case of nationally/centrally managed rivers, the MWR or river basin 
authorities in consultation with the NDRC could be responsible for this effort.  
 
Based on strategies employed in other successful systems, we recommend that a 
comprehensive river protection management plan be developed within one year 
of the inclusion of the river into the protection system, and reviewed and 
renewed every five years. Changes should be made to management plans when 
necessary to comply with the system requirements, especially the non-
degradation requirement (see below). Each iteration of the plan should involve 
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public stakeholder interaction to maintain public connection with the process 
and to ensure that the values of the river maintain public visibility. 
 
Management plans should be designed to ensure the maintenance of the values 
for which the river was designated. Managers should have the authority to limit 
certain actions from a protected area if they are deemed a threat to the 
ÍÁÉÎÔÅÎÁÎÃÅ ÏÆ Á ÒÉÖÅÒȭÓ ÐÒÏÔÅÃÔÅÄ ÖÁÌÕÅÓȟ ÅÖÅÎ ÉÆ ÔÈÅ ÁÃÔÉÖÉÔÙ ÉÓ ÄÅÅÍÅÄ 
appropriate at a similarly protected river elsewhere. Riverside dwellers and 
their livelihoods should be also taken into account in the formation of 
management plans to ensure that their concerns are addressed and that their 
lifestyles, livelihoods are not compromised by the protection efforts of the river.  
 

MONITORING 
 
A regular monitoring program should be developed to ensure that the 
management plan is being followed, and that restricted activities are not 
occurring on protected rivers. Such a monitoring program could include the use 
of remote sensing, periodic onsite visits and inspections, online informational 
networks, and audits of river protection funding.  
 
Ideally, monitoring should be conducted by a different agency or entity than the 
agency responsible for river management. Suitable candidates for such 
monitoring activities include the Ministry of Environmental Protection, local 
government bureaus such as EPBs or WRBs (depending on the designated 
management authority), or NGOs.  
 
During the first ten years of the establishment of the system, monitoring should 
be conducted to observe and record the functioning of river protection 
throughout China. A national-level body, such as the MEP, should be responsible 
for the monitoring of river protection.  
 

FUNDING AND ENFORCEMENT MECHANISMS 
 
Funding for a river protection system should be allocated and maintained in 
order to ensure the protection of rivers and their surrounding environments. 
Administration and enforcement of the protection system require funding for 
trained personnel to conduct studies, the development of management plans, 
opportunities for holding public hearings, consultation with stakeholders, and 
the administering of on-site inspections and investigations.  
 
Since the budgets of individual local agencies vary throughout China, the 
establishment of an online monitoring program is recommended for agencies 
with fewer available funds so that personnel will not have to conduct onsite 
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monitoring in order to maintain current information about protected rivers. 
Online monitoring in the form of remote sensing to determine river 
development, and the installation of computerized gages to monitor river flow 
are ways that agencies can decrease the administrative burden and provide the 
opportunity for reliable monitoring without hiring extra staff to  manually 
conduct inspections. Additionally, an online database of this information would 
be useful to authorities responsible for river protection.  
 

PUBLIC INVOLVEMENT AND STAKEHOLDER OUTREACH 
 
Once a river is nominated, the nomination should be reviewed by the lead 
agency. If the river  nomination is accepted, a study process can begin and public 
ÎÏÔÉÃÅ ÏÆ ÔÈÅ ÒÉÖÅÒȭÓ ÎÏÍÉÎÁÔÉÏÎ ÇÉÖÅÎȢ  
 
The MEP can be assigned responsibility for providing online and written notice 
to the public and educating the public about the reasons for possible protection 
(i.e. potential values). Nominators may contribute to the educational process, 
especially via government-endorsed literature and forums. Over a period of 30ɀ
90 days, comments can be received, and education may be provided and public 
hearings may be held. The exact window of time for comment and hearings will 
be negotiable based upon the urgency of protection for each designated river.  
 
The administering agencies should also identify groups that may have interest in 
Á ÎÏÍÉÎÁÔÅÄ ÏÒ ÄÅÓÉÇÎÁÔÅÄ ÒÉÖÅÒȭÓ ÐÒÏÔÅÃÔÉÏÎȢ 4ÈÅ ÁÄÍÉÎÉÓÔÅÒÉÎÇ ÁÇÅÎÃies may 
also develop a strategy for the involvement and consultation with interest 
groups and communities who are interested in understanding how river 
protection will impact their communities, and who are eager to voice their 
concerns. In addition, the administering agencies should be available to meet 
with stakeholder groups if a meeting is requested.  
 
Once a river is designated as protected and a river protection management plan 
is developed, the public should be notified and given adequate time to comment. 
Any comments received should be reviewed by an administering agency, and 
necessary changes to the management plan should be made. Even if actions are 
not taken to respond to every concern, all comments should be noted so that 
their receipt and review is recorded. 
 

INTERAGENCY AND GOVERNMENT COORDINATION 
 
Government authorities are encouraged to work with one another in the 
management and enforcement of protected rivers. For those rivers that cross 
jurisdictional boundaries, coordination between impacted provinces and cities is 
essential to the success of the river protection system. Information sharing 
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among government agencies and levels of government is also imperative. Study 
report s, management plans, scientific research, stakeholder and public 
comments are examples of the kinds of information that should be shared among 
government agencies to facilitate more informed, efficient and comprehensive 
river management. 
 

INCENTIVES FOR NOMINATION 
 
As an incentive for government nominations, a reward could be given to a 
government agency if a nominated river is selected for inclusion into the river 
protection system. The incentive can be in the form of improved reputation and 
special recognÉÔÉÏÎ ÂÙ ÂÅÓÔÏ×ÉÎÇ ÔÉÔÌÅÓ ÓÕÃÈ ÁÓ Ȱ-ÏÄÅÒÎ #ÉÔÙȱȟ Ȱ%ÃÏÌÏÇÉÃÁÌ #ÉÔÙȱȟ 
Ȱ#ÉÒÃÕÌÁÒ %ÃÏÎÏÍÙȱȟ ÅÔÃȢȟ ÏÒ ÉÎ ÔÈÅ ÆÏÒÍ ÏÆ Á ÍÏÎÅÔÁÒÙ ÒÅ×ÁÒÄ ÓÕÃÈ ÁÓ ÉÎÃÒÅÁÓÅÄ 
agency funds.  
 
MOTIVATION FOR NOMINATION 
 
Besides the incentives described above, there are many benefits to the 
protection of rivers whether they run through a province, municipality, 
ÐÒÅÆÅÃÔÕÒÅȟ ÃÉÔÙȟ ÃÏÕÎÔÙȟ ÏÒ ÔÏ×ÎÓÈÉÐȭÓ ÊÕÒÉÓÄÉÃÔÉÏÎȢ 2ÅÇÉÏÎÓ ÓÔÁÎÄ ÔÏ ÉÍÐÒÏÖÅ 
their local economy with revenue from ecotourism to protected rivers and river 
sites, and many regions may also benefit from the preservation of the ecosystem 
services that rivers provide, such as water purification. In addition, protected 
rivers than run through cities and urban environments can also serve as efforts 
for urban restoration. 

 
RESTRICTIONS ON GOVERNMENT ACTIONS 
 
Government authorities or entities should be discouraged from funding and 
permitting actions that would directly and/or adversely affect the value or 
values for which the river was protected. Current environmental planning laws 
however, should safeguard protected rivers from degradation via newly 
proposed development projects. For example, during the EIA process the 
protected status of rivers would be exposed. 
 

NON-DEGRADATION REQUIREMENT 
 
Once a river is protected, its state should be maintained or enhanced, but it 
should not be degraded. Existing fish and wildlife populations and any legal 
protections afforded should also be maintained or enhanced. This requirement 
ensures that once a river is granted protection, it is managed and monitored so 
ÔÈÁÔ ÁÃÔÉÖÉÔÉÅÓ ÔÈÁÔ ÄÅÇÒÁÄÅ Á ÒÉÖÅÒȭÓ ÖÁÌÕÅÓ ÁÒÅ ÎÏÔ ÐÅÒÍÉÔÔÅÄȢ 4ÈÅ ÒÅÑÕÉÒÅÍÅÎÔ 
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also ensures that any status of environmental protection afforded to a land area 
or specific species in or around the river, such as a fish reserve, continues in 
addition to, or in replacement of river protection.  
 
It should be recognized that some natural variability of river systems can be 
expected and that correcting for natural disturbance or perturbations is not the 
intent of this section. 
 

LAND USE RESTRICTIONS 
 
New mining, forestry, industry, and large agricultural activities can be prohibited 
within a defined distance from a protected river. Development related to eco-
tourism can be undertaken only within the limitations set by the Key Protection 
Zones of China (identified in the 11th Five-year Plan).  
 

ADEQUATE FLOW REQUIREMENT 
 
Adequate flow should be maintained in a protected river to sustain healthy fish 
and wildlife populations and healthy river functions. Agencies should consider 
regulating upstream hydropower operations to adjust their release 
amounts/timing if necessary to meet this requirement. Legally protected 
minimum flows may be established based on values that are being protected (i.e. 
spawning, recreation, hydropower needs, etc.). This requirement should not be 
used to justify river restoration activities, since the river protection system aims 
to maintain the existing state of a river at the time of inclusion into the system. 
Any river restoration activity can be considered in a separate process by the 
appropriate government agencies.  
 
Note: Any effect this requirement would have on hydropower operations is 
likely to be included in the alternative analysis performed as part of the study 
report  before the decision to protect is made. 
 

MANAGEMENT SCALE 
 
Whereas multi-tier ecological zoning defines the boundaries of geological areas, 
the metric of functional water zones, as determined by the Ministry of Water 
Resources (Water Law 2002), may be applied to management of protected 
rivers. Therefore, smaller rivers can be managed by local authorities; all other 
rivers designated as protected can be managed based on zoning according to the 
Water Law.  
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FUTURE ELEMENTS OF A RIVER PROTECTION SYSTEM TO BE CONSIDERED 
 
INTERIM PROTECTION 
 
If the administering authority determines that a river is eligible and suitable for 
protection, interim protection status should be afforded to the river while final 
and formal approval is made. This status ensures the river is not degraded by a 
development project or other activity. Interim protection will be guaranteed 
with adequate funding and attentive enforcement.  
 
CONSIDERATION OF ADDITIONAL PROTECTION STATUSES  
 
If a protected river runs through land suitable for land-protection status, such as 
a nature reserve, consideration of the adoption of such status should occur. If a 
river that is nominated for protection runs through an area of land that has 
protected status, the river should be prioritized for protection. The rationale for 
these considerations is that since it has already been acknowledged that a river 
or area of land has sensitive or valuable environments worthy of protection, the 
protection of the land surrounding the river or river within a reserve can 
increase the success of the original protection.  
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3. LEGAL FRAMEWORKS  
 
Often when a nation is considering the creation of a new law, policy, or management 
strategy, it can be helpful to examine those used in other nations, which may serve 
ÁÓ Á ÍÏÄÅÌ ÏÒ ÁÔ ÌÅÁÓÔ ÁÎ ÅØÁÍÐÌÅ ÆÒÏÍ ×ÈÉÃÈ ÏÎÅȭÓ Ï×Î ÌÁ×ȟ ÐÏÌÉÃÙȟ ÏÒ strategy can 
be developed. With this in mind, we have examined established river and water 
protection frameworks, as well as emerging river protection systems to understand 
how the systems are planned and initiated, and what factors are important to their 
inception and sustained operation. Each of the systems described in this section can 
serve as an example of institutional efforts to protect the free-flowing nature of 
rivers. The frameworks examined in this report include: the Wild and Scenic Rivers 
Act of the United States, the Canadian Heritage Rivers System, the European Union 
Water Framework Directive, and .ÏÒ×ÁÙȭÓ ÒÉÖÅÒ ÐÒÏÔÅÃÔÉÏÎ Ócheme. Three 
additional case studies of emerging systems, in Costa Rica, Australia, and Brazil, are 
also incorporated into this section.  
 
A matrix that compares the four established frameworks and gives a concise 
ÏÖÅÒÖÉÅ× ÏÆ ÅÁÃÈ ÓÙÓÔÅÍȭÓ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÁÎÄ ÄÅÆÉÎÉÎÇ ÔÒÁÉÔÓ ÉÓ ÁÌÓÏ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÉÓ 
section. The matrix serves as a tool to identify the commonalities and differences in 
the design and substance of each system. Through the research conducted on these 
systems and subsequent creation of the framework matrix, we were able to identify 
the drivers of origination, common features that were present in most, if not all, as 
well as a few unique features that were possessed by individual frameworks that 
bolster their effectiveness. We found that all systems were driven primarily by 
strong public demand for greater protection of either water quality or rivers in their 
free-flowing state. We also identified flexibility in nomination and designation of 
rivers and river segments, mandatory study processes, comprehensive management 
plans, requirements for government agency coordination, and strong public 
participation and stakeholder consultation interaction to be common among most if 
not all of the systems.  
 
With the knowledge of the systems that was gained through our research, we were 
able to construct a design for a river protection system to fit the Chinese legal and 
institu tional context. No existing or emerging river protection system will be a 
perfect fit for China since the systems reviewed are in countries with varying forms 
of government, populations, geography, and political climates. However, by looking 
closely at the each system to gain an understanding of why they had been formed, 
what enables protection, and how they are operated and managed, we were better 
positioned to offer suggestions for a system that may be useful to decision-makers if 
a river protection system is developed for China.  
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3.1 WILD AND SCENIC RIVERS SYSTEM OF THE UNITED STATES 
 
INTRODUCTION 
 
The Wild and Scenic Rivers Act (WSRA) was passed by Congress in 1968. Concern 
over the loss of free-flowing rivers prompted Congress to pass legislation that would 
give rivers and their immediate environments legal protection (IWSRCC 1998). By 
creating a national policy of river protection, rivers were recognized for values 
other than their use for hydroelectricity, increased water supply and other 
development. The WSRA has two primary purposes: (1) to preserve designated 
rivers possessing extraordinary scenic, recreation, fishery, or wildlife values and (2) 
to prohibit new water impoundments on designated rivers. Under the system, entire 
rivers or river segments can be designated.  Originally, eight rivers were selected for 
inclusion under the WSRA protection system.  Today, over 12,000 miles of 203 
rivers in 39 states are protected under the Act (National Wild & Scenic Rivers 
2009b), which amounts to about a ÑÕÁÒÔÅÒ ÏÆ ρϷ ÏÆ ÔÈÅ ÎÁÔÉÏÎȭÓ rivers (National 
Wild & Scenic Rivers 2009a).  
 
ADDITIONS TO THE SYSTEM 
 
Rivers can be added to the system either by an act of Congress or by the initiative of 
states. Before Congress can authorize the inclusion of a river into the system, the 
river is examined according to a study process funded by Congress. This study 
process is conducted by the Secretary of the Interior  or the Secretary of Agriculture 
if the river lies within a National Forest. A river can be added to the system on the 
initiative of a state, after the Governor makes a request to the Secretary.  If the 
Secretary concludes that the river meets the criteria for inclusion, its incorporation 
is finalized by an act of the state legislature (Section 2, Wild and Scenic Rivers Act 
1968).   
 
STUDY PROCESS AND REPORT 
 
4ÈÅ ÓÔÕÄÙ ÐÒÏÃÅÓÓ ÔÏ ÄÅÔÅÒÍÉÎÅ Á ÒÉÖÅÒȭÓ ÉÎÃÌÕÓÉÏÎ ÕÓÅÄ ÂÙ ÆÅÄÅÒÁÌ ÁÇÅÎÃÉÅÓ ÃÏÎÓÉÓÔÓ 
of two basic steps. First, the agency must determine the eligibility  of a river for Wild 
& Scenic status. To qualify for inclusion into the system, a river or river segment 
must (1) be in a free-flowing condition and (2) be deemed to have one or more 
ȰÏÕÔÓÔÁÎÄÉÎÇ ÒÅÍÁÒËÁÂÌÅ ÓÃÅÎÉÃȟ ÒÅÃÒÅÁÔÉÏÎÁÌȟ ÇÅÏÌÏÇÉÃȟ ÆÉÓÈ ÁÎÄ ×ÉÌÄÌÉÆÅȟ ÈÉÓÔÏÒÉÃȟ 
ÃÕÌÔÕÒÁÌȟ ÏÒ ÏÔÈÅÒ ÓÉÍÉÌÁÒ ÖÁÌÕÅȱ ×ÈÉÃÈ is unique, rare, or exemplary (IWSRCC 1998). 
Once a river is determined eligible, the agency provides interim protection of the 
ÒÉÖÅÒȭÓ ÆÒÅÅ-flowing character and outstanding values. Second, a determination of 
suitability  is made. This includes an assessment and weighing of the benefits and 
impacts of designation and non-designation. The agency then creates a study report 
to be reviewed by affected federal agency heads, the President, and Congress 
(IWSRCC 1999).   
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The study report includes (IWSRCC 1999): 
 
¶ the area (river corridor) included within the report  
¶ characteristics which indicate worthiness for addition 
¶ the reasonably foreseeable potential uses of the land and water which may 

be enhanced, foreclosed, or curtailed if the area was included 
¶ the Federal agency to be charged with the administration of the area 
¶ the extent to which administration can be shared with State or local agencies  
¶ the estimated cost of acquiring necessary lands and interests and of 

administering the area 
 
If the agency determines the river suitable for designation, a formal 
recommendation is made to Congress and interim protection is applied by the 
agency until Congress acts on the recommendation. Congress reviews requests for 
ÉÎÃÌÕÓÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ ȰÃÏÍÐÒÅÈÅÎÓÉÖÅ ÔÅÃÈÎÉÃÁÌ ÄÁÔÁȱ Éncluded in the report. 
Although a formal economic analysis, such as cost-benefit analysis, is not used in the 
study determination of suitability, economic considerations are taken into account 
(IWSRCC 1999).   
 
DESIGNATION AND CLASSIFICATION 
 
When rivers aÒÅ ÄÅÓÉÇÎÁÔÅÄ ÆÏÒ ÐÒÏÔÅÃÔÉÏÎȟ ÔÈÅÙ ÁÒÅ ÃÌÁÓÓÉÆÉÅÄ ÁÓ Ȱ×ÉÌÄȱȟ ȰÓÃÅÎÉÃȱȟ ÏÒ 
ȰÒÅÃÒÅÁÔÉÏÎÁÌȱ ÂÁÓÅÄ ÏÎ ÔÈÅ ÌÅÖÅÌ ÏÆ ÅØÉÓÔÉÎÇ ÄÅÖÅÌÏÐÍÅÎÔȢ 4ÈÅ ÄÅÆÉÎÉÔÉÏÎÓ ÏÆ ÔÈÅÓÅ 
classifications are (Section 2(b), Wild and Scenic Rivers Act 1968):  
 

Wild ɀ inaccessible except by trail, free of impoundments, primitive 
 
Scenic ɀ accessible in places by roads, free of impoundments, largely 
primitive and undeveloped 
 
Recreational ɀ readily accessible, some development along shoreline, 
undergone impoundment in the past 
 

These classifications are important because they have a direct effect on how the 
river is administered and what activities are permitted on federally owned land. A 
single river could have several designated sections with differing classifications.  
The actual listing of rivers and river segments are very detailed based on 
topographical, infrastructural, or hydrological marking such as dams, bridges, 
intersections of rivers, river mouths, forks, junctions and confluences.    
 
RIVER CORRIDOR AND MANAGEMENT PLAN 
 
One of the most important features of the WSRA is the protection of the immediate 
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environment adjacent to the river. When rivers are added to the system, up to 
approximately a ¼ mile area on each side of the riverbank, called a river corridor, 
can be protected (Section 4(d), Wild and Scenic Rivers Act 1968). The agency in 
charge of administering the river is tasked with defining the exact legal boundary of 
the river corridor (Section 3(b), Wild and Scenic Rivers Act 1968). This area can be 
an average of, but not more than, 320 acres per mile of land on each side of the river 
(Section 3(b), 4(b), Wild and Scenic Rivers Act 1968). Another important feature of 
the WSRA is the creation of management plans, called a Comprehensive River 
Management Plan (CRMP) within three ÙÅÁÒÓ ÏÆ Á ÒÉÖÅÒȭÓ ÄÅÓÉÇÎÁÔÉÏÎ ɉSection 3(d), 
Wild and Scenic Rivers Act 1968). The administering federal agency creates a plan 
ÆÏÒ ÔÈÅ ÐÒÏÔÅÃÔÉÏÎ ÏÆ ÔÈÅ ÒÉÖÅÒȭÓ ÆÒÅÅ-flowing characters and outstanding value(s) 
and includes the management of the land in the river corridor.   
 
POWERS OF THE WSRA 
 
In order to carry out the WSRA, certain powers are granted to the administering 
Secretary and federal agency to fulfill the purposes of the Act.  The WSRA also 
affects government operation by placing a few restrictions and requirements on the 
other federal agencies.  The WSRA places restrictions on the government, including 
prohibition of federal support for actions which would have a direct or adverse 
effect on the values of a designated river (Section 7(a), Wild and Scenic Rivers Act 
1968). In addition, the Act requires federal agencies to identify potential Wild & 
Scenic Rivers in all land, water, and resource planning programs (Section 5(d)(1), 
Wild and Scenic Rivers Act 1968). The Act also limits how much land the federal 
government is allowed to acquire from willing sellers (i.e. private land-owners) 
(Section 6, Wild and Scenic Rivers Act 1968). The federal government is given a 
water right in the amount and flow level necessary to fulfill the purposes of the Act 
(Section 13(c), Wild and Scenic Rivers Act 1968).  The Secretary can grant 
easements and rights-of-way on private property to allow access for the public 
(Section 13(g), Wild and Scenic Rivers Act 1968). The Secretary can subject mining 
and mineral leases to the regulations of the Act if such leases have not been 
perfected (Section 9(a)(i), Wild and Scenic Rivers Act 1968). There are some land-
use restrictions that the Secretary can choose to exercise, including designating 
zones where, during certain periods, no hunting is permitted (Section 13(a), Wild 
and Scenic Rivers Act 1968). The Secretary can also withdraw minerals from 
appropriation and operation of mineral leasing law if part of the bed or bank is 
within ¼ mile of the bank (Section 9(a)(iii), Wild and Scenic Rivers Act 1968).   
 
Although the WSRA gives the Secretary and administering agency the powers listed 
above, the Act does not permit or affect several activities and rights. The Act does 
not affect existing water rights or the existing jurisdiction of states (Section 13(b), 
Wild and Scenic Rivers Act 1968). It does not permit the taking of private property 
for public uses without just compensation (Section 6, Wild and Scenic Rivers Act 
1968). The jurisdiction or responsibilities of the State with respect to fish and 
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wildlife is also not affected (Section 13(a), Wild and Scenic Rivers Act 1968). Finally, 
it does not affect the right-of-access (Section 13(f), Wild and Scenic Rivers Act 
1968).  
  
PUBLIC INVOLVEMENT AND INTERAGENCY COORDINATION 
 
The Act encourages a high degree of federal cooperation and coordination with 
ÓÔÁÔÅÓ ÁÎÄ ÏÔÈÅÒ ÓÔÁËÅÈÏÌÄÅÒ ÇÒÏÕÐÓȢ  &ÅÄÅÒÁÌ ÒÉÖÅÒ ÍÁÎÁÇÅÒÓ ÃÁÎ ȰÁÓÓÉÓÔ ÁÎÄ 
cooperate with states or their political subdivisions, landowners, private 
organizations, or individuals ÔÏ ÐÌÁÎȟ ÐÒÏÔÅÃÔȟ ÁÎÄ ÍÁÎÁÇÅ ÒÉÖÅÒ ÒÅÓÏÕÒÃÅÓȱ ɉ3ÅÃÔÉÏÎ 
11(b)(1), Wild and Scenic Rivers Act 1968).  The administering Secretary or 
department head can enter into written cooperative agreements with a State or 
local official, including the Governor or head of any State agency (Section 12(a), 
Wild and Scenic Rivers Act 1968).  The Act also directs the administrating bodies to 
cooperate with other environmental agencies (i.e. EPA) and adhere to 
environmental standards (i.e. water quality) (Section 12(c), Wild and Scenic Rivers 
Act 1968). 
 
A notable emphasis is placed on public involvement and stakeholder outreach in the 
Wild and Scenic Rivers Act and accompanying guidance documents.  In the 
guidelines for the contents of the CRMP, agencies are tasked to identify possible 
stewardship groups to help protect and enhance river values. Special consideration 
should be given to groups who advocate for the designation of a river.  Agencies are 
also charged with developing a public involvement strategy.  The strategy should 
identify communities of interest, such as private landowners, nonprofit 
organizations, local and state agencies, other federal agencies, and tribal 
governments.  The strategy should also include the engagement of the public in data 
collection for baseline condition assessment (IWSRCC. n.d.).  
  
Requirement for public notice and comment can be found in the study report which 
is merged with the National Environmental Policy Act (NEPA).  The public is also 
consulted before management plans are finalized.   Additionally, information is 
readily available and made accessible to the public.  All applications and 
determinations are published in the Federal Register (Section 3(b), 4(c), Wild and 
Scenic Rivers Act 1968).  Also, a map of all boundaries and classifications are 
available for public inspection at convenient locations (Section 3(c), Wild and Scenic 
Rivers Act 1968). 
 
POTENTIAL PROBLEMS AND LOOPHOLES 
 
There are several potential problems or issues that could arise due to the discretion 
language of this Act gives to the Secretary. First, Section 9 which deals with mining 
and mineral leasing and Section 14(a), which allows the Secretary to lease federally 
owned land within the boundaries of any component, give the Secretary of Interior 
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and Secretary of Agriculture wide discretion regarding land-use issues and leasing 
of federal lands (Wild and Scenic Rivers Act 1968).  This could lead to conflicts of 
interest, whereby environmentally destructive activities, such as mining, are 
allowed to occur on or within 732 ÃÏÍÐÏÎÅÎÔÓ ÄÕÅ ÔÏ ÔÈÅ 3ÅÃÒÅÔÁÒÙȭÓ ÊÕÄÇÍÅÎÔȢ  
Secondly, Section 7, which deals with Federal Power Commission licensing and 
construction of dams and other projects, gives the Secretary of Interior and 
Agriculture discretion to permit such activities if it is determined that such activities 
×ÏÕÌÄ ÈÁÖÅ ÎÏÔ ȰÄÉÒÅÃÔ ÏÒ ÁÄÖÅÒÓÅ ÅÆÆÅÃÔȱ ÏÎ ÔÈÅ ÖÁÌÕÅÓ ÏÆ Á ÄÅÓÉÇÎÁÔÅÄ ÃÏÍÐÏÎÅÎÔ 
(Wild and Scenic Rivers Act 1968).   Also, this section allows developments below or 
ÁÂÏÖÅ Á 732 ÔÈÁÔ ×ÉÌÌ ȰÎÏÔ ÉÎÖÁÄÅ ÔÈÅ ÁÒÅÁ ÏÒ ÕÎÒÅÁÓÏÎÁÂÌÙ ÄÉÍÉÎÉÓÈȣÖÁÌÕÅÓ 
ÐÒÅÓÅÎÔȱ ɉWild and Scenic Rivers Act 1968).  Once again the Secretary has the 
discretion to make a determination.   
 
STRENGTHS AND WEAKNESSES OF THE WSRA 
 
4ÈÅ ÆÅÄÅÒÁÌ ÒÅÓÅÒÖÅÄ ×ÁÔÅÒ ÒÉÇÈÔ ÉÓ Á ÖÅÒÙ ÐÏ×ÅÒÆÕÌ ÔÏÏÌȢ  4ÈÅ ÔÅÒÍ ȰÆÅÄÅÒÁÌ Òeserved 
×ÁÔÅÒ ÒÉÇÈÔȱ ÒÅÆÅÒÓ ÔÏ ÔÈÅ !ÃÔȭÓ ÁÌÌÏ×ÁÎÃÅ ÏÆ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔ ÔÏ ÃÌÁÉÍ 
unappropriated ɀ meaning not owned or titled ɀ water in amounts and flow 
necessary to fulfill the purposes of the Act (Gray 1988). The ability of the federal 
government to maintain an adequate flow in a designated river is notable because 
ÓÔÁÔÅȭÓ ÃÏÕÌÄ ÏÔÈÅÒ×ÉÓÅ ÄÅÃÉÄÅ ÔÏ ÁÐÐÒÏÐÒÉÁÔÅ ×ÁÔÅÒ ÉÎ Á ÍÁÎÎÅÒ ÔÈÁÔ ÒÅÄÕÃÅÓ ÔÈÅ 
river flow to designated segments to levels that do not protect the value for which 
the river was designated, such as recreation and fish (Gray 1988).  States face the 
dilemma of allocating water to various, and many times competing, uses.  Thus the 
ability of the federal government to maintain an adequate flow of water and the 
values for which the river was protected ÉÓ ÃÒÉÔÉÃÁÌ ÔÏ ÔÈÅ ÆÕÌÆÉÌÌÍÅÎÔ ÏÆ ÔÈÅ !ÃÔȭÓ 
goals.   
 
The flexibility afforded to the protection of rivers with the ability to designate into 
one of three categories is also a strong point of the Act since all rivers are not 
created equal.  Rivers have different values and may be eligible for protection for 
ÄÉÆÆÅÒÅÎÔ ÒÅÁÓÏÎÓȢ ! ÖÁÒÉÅÔÙ ÏÆ Á ÒÉÖÅÒȭÓ ÐÈÙÓÉÃÁÌ ÁÎÄ ÓÉÔÕÁÔÉÏÎÁÌ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÍÁÙ 
suit it for different levels of interaction and use by the public, such as its proximity 
to urban centers, accessibility by roads, and topographical or hydrological situation.  
 
Unfortunately, there are a few weaknesses and criticisms the WSRA has experienced 
in practice. Many of the rivers designated under the Act are due to strong citizen 
advocacy and can be considerÅÄ ÔÈÅ ȰÌÏ× ÈÁÎÇÉÎÇ ÆÒÕÉÔȱ (Kristen McDonald, 
personal communication, October 23, 2009). Therefore, designated rivers are not 
necessarily representative of values (Kristen McDonald, personal communication, 
October 23, 2009). The determination of suitability for nomination a river 
undergoes during the study process can be criticized for its generous discretion.  
Although there are specific guidelines for a determination of eligibility, there are 
none for suitability.  Instead the study team is charged with the task of weighing the 
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costs and benefits of designation and non-designation. The study team can take into 
account several listed factors, but are not obligated to consider these factors and 
may take into account other factors of their choosing. Therefore, this determination 
relies heavily on the preferences and judgment of the team members in both their 
choice of factors to consider and the weight of each factor. The size of the river 
corridor may also be criticized for being too small to effectively protect river values.  
For example, clear-cutting a forest in the area ¼ mile from the river will still have a 
very adverse affect on the river.  Consequences could include increased sediment 
and nutrient load and flooding.  Additional weaknesses of the Act include lack of 
funding for management plans and enforcement which relies largely on citizen 
watchdogs (Kristen McDonald, personal communication, October 23, 2009). 
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TABLE 3.1.1: DIFFERENCES BETWEEN THE U.S. & CALIFORNIA WILD AND SCENIC RIVERS ACTS  
AND RECOMMENDATIONS FOR A RIVER PROTECTION SYSTEM IN CHINA. 

 
 U.S. 

 
California  Recommendation 

for China   

Definition of  
a River  

Broad: 
ȰÁ ÆÌÏ×ÉÎÇ ÂÏÄÙ ÏÆ 
water or estuary or a 
section, portion, or 
tributary thereof, 
including rivers, 
streams, creeks, 
runs, kills, rills, and 
ÓÍÁÌÌ ÌÁËÅÓȱ 

Specific: 
ȰÔÈÅ ×ÁÔÅÒȟ ÂÅÄȟ ÁÎÄ 
shoreline of rivers, 
streams, channels, 
lakes, bays, estuaries, 
marshes, wetlands, 
and lagoons, up to the 
first line of 
permanently 
established riparian 
ÖÅÇÅÔÁÔÉÏÎȱ 
 

Broad 

Boundaries of 
Protection  
 

¼ mile river 
corridor  

Up to first line of 
riparian vegetation 

River corridor  

Designating 
Authorities  

Act of Legislature 
and upon 
recommendation of 
a state Governor & 
approval by 
Secretary of Interior 

Act of State 
Legislature and upon 
recommendation of 
Secretary of Natural 
Resources & approval 
by Legislature 
 

Act of Congress and 
by recommendation 
of multiple levels of 
government with 
approval by Ministry 
of the Environment 
 

Land Use 
Restrictions  

Potential restrictions 
on hunting and 
mining 

Special Treatment 
Areas which prohibit 
timber harvesting 

Restrictions on 
hunting, mining, and 
timber harvesting 
(with special 
exceptions for 
indigenous peoples) 
 

Exceptions for 
Dams or Other 
Infrastructure  

None explicitly 
stated 

Yes, two exceptions: 
temporary flood 
storage and 
recreational 
impoundments. 

None 

Requirement for a 
Management Plan 
 

Yes No Yes 

Requirement for 
Stakeholder 
Participation  

Yes, stated in 
language of Act. 

No, not stated in 
language of Act. 

Yes 

 
References: Wild and Scenic Rivers Act 1968; California Wild and Scenic Rivers Act 1972. 
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TABLE 3.1.2: ELEMENTS OF A RIVER PROTECTION LAW FOR CHINA:  Attributes drawn from 
U.S. Wild and Scenic Rivers Act. 
 

Attributes  Significance  for China  
 

Statement of policy  
 

No national policy on rivers in China 

Recognit ion of alternative river 
values 
 

Hydropower, flood control, navigation are well 
established but other values, such as recreation, 
cultural, scenic, and biodiversity need greater 
consideration 

Goal of nondegradation and 
enhancement of values  
 

Important for  long-term sustainability and future 
generations 

Permanent protection and 
administration  
 

Ensures the long-term protection and management 
of free-flowing rivers  

Protection of immediate 
environment (river corridor)  
 

Protects against degradation of river from harmful 
activities (timber harvesting, mining, etc.) 

Study process & reports  
 

Promotes science and thorough evaluation 

Management plan  
 

Provides structure to management process and 
promotes comprehensive planning 

Ability to designate an entire river  
or segments of a river  
 

River segments will likely be most appropriate for 
China since there are few completely free-flowing 
rivers 
 

Ability to have multiple 
classifications on one river  
 

Gives flexibility; River systems are long and flow 
through varied contexts including geographic, 
hydrologic, and intensity of human development   
 

Nomination Process  Largely bottom-up in U.S.; more likely to be a top-
down process in China. However, all levels of 
government including central, local and provincial 
should recommend rivers for protection to optimize 
the amount of designated rivers 

Public and stakeholder 
involvement  

Important to get local communities involved in 
decision-making process; aids in administration of 
the protection system and legitimacy of the process 
 

Administration  Management assignment to an agency requires 
strict monitoring and adequate funding 
 
 



27 

 

Interagency coordination and 
cooperation (federal, state, local)  
 

Coordination and cooperation between central, 
provincial, local governments in China will be 
necessary in the administration of a river protection 
system since rivers cross jurisdictional boundaries 

Information sharing 1 Important for other agencies to be aware of and 
educated on data contained in study reports so that 
work is not duplicated and optimal and efficient 
decision-making occurs  
 

Deference to one authority if 
overlapping  
(i.e. National Forests)  

Many rivers may be located in or run through 
nature reserves; deference to one management 
authority may be more efficient 
 

Monito ring  
 

Key component for success of a river protection 
system; frequent status reports (i.e. biannually or 
annually) can combat inefficiency and/or 
noncompliance 
 

Restrictions on Federal Actions 2 

 
Ensures an action by another government agency 
does not violate laws set forth in river protection 
system 
 

Transfer of lands 3 

 
Potential to increase nature reserves and other 
protected areas in China if a protected river is 
located within an area suitable for land protection 
status  
 

Planning requirements 4 Keeps government agencies accountable and 
focused on alternative uses of rivers 
 

 

1  Study reports are shared and reviewed with all affected agencies. These agencies have the ability to 
make comments and recommendations. These comments must be given due weight by the Secretary 
before study report is finalized. 
2   The Federal Power Commission (FPC) cannot license the construction any development on or 
directly affecting a designated river. No department or agency of the government can assist (by loan, 
grant, license, etc.) any construction project that would have a direct or adverse affect on the values 
of a designated river. 
3  Lands acquired or transferred to the Secretary of Agriculture because within or adjacent to a 
National Forest become National Forest lands. 
4  In all planning for the use and development of water and land resources, Federal agencies are 
required to consider wild, scenic, and recreational river areas as a potential alternative use of water 
and land resources and in study reports discuss potential additions. 
 
References: Wild and Scenic Rivers Act 1968.
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3.2 CANADIAN HERITAGE RIVERS SYSTEM  
 
INTRODUCTION 
 
The Canadian Heritage Rivers System (CHRS) was established on January 18th 1984 
ɉ#(23 ςππωɊȟ ×ÉÔÈ ÔÈÅ ÖÉÓÉÏÎ ÔÏ ȰÅÎÓÕÒÅ ÔÈÁÔ ÒÉÖÅÒÓ ÉÎ Canada flow into the future, 
pure and unfettered as they have since the melting of the great Pleistocene ice 
ÓÈÅÅÔÓȱ ɉ#(23 ςππωɊȢ 0ÁÒËÓ #ÁÎÁÄÁ was designated as the lead federal agency 
(CHRS Charter 1997). The CHRS is responsible for managing the public trust, 
advocated for by local citizens (Aboriginal Peoples, communities, and other 
stakeholders) (CHRS Charter 1997; CHRS 2009).  
 
Parks Canada shares responsibility with a board of government-appointed members 
who determine which rivers are admitted into the system. CHRS aims to protect 
#ÁÎÁÄÁȭÓ ÎÁÔÕÒÁÌ ÒÅÓÏÕÒÃÅÓ ÆÒÏÍ ÔÈÅ ÎÅÇÁÔÉÖÅ ÉÍÐÁÃÔÓ ÏÆ ÄÅÖÅÌÏÐÍÅÎÔȟ ÄÁÍÓȟ ÁÎÄ 
pollution . The system also ensures long-term management and conservation of 
natural, cultural, and recreational values. Most importantly, CHRS strives to 
integrate both economic and environmental values into river conservation through 
two main goals. First, CHRS strives to manage and protect heritage features of rivers 
for which they were included into the System; activities such as timber harvesting, 
mining, and other industrial activities can continue so long as they do not affect 
those heritage features. Second, CHRS strives to ensure sustainability requires that 
resources are conserved, protected, and managed for future generations. 
 
According to CHRS, a river can be classified as an entire river (from source to 
ocean), or as a segment of a river in between the source and ocean (CHRS 2009). 
Approximately 11,000 km of rivers or river segments (41 rivers total) have been 
designated as Heritage Rivers; out of those 41 rivers, 36 have accompanying 
management plans to provide continued protection (CHRS Strategic Plan 2008). 
This is outstanding achievement because participation, partnership, cooperation, 
and community involvement is entirely voluntary (CHRS 2009).  
 
Ȱ)Ô ÉÓ ×ÉÔÈÉÎ ÔÈÅ ÓÐÉÒÉÔ ÏÆ ÔÒÕÓÔ ÁÎÄ ÇÏÏÄ×ÉÌÌ ÔÈÁÔ ÇÏÖÅÒÎÍÅÎÔÓ ÐÌÅÄÇÅ ÔÏ ×ÏÒË ÉÎ 
partnership with the public and one another to build a system that truly reflects the 
ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÂÅÁÕÔÙ ÏÆ #ÁÎÁÄÁȭÓ ÒÉÖÅÒÓȢ 'ÏÖÅÒÎÍÅÎÔÓ ÒÅÔÁÉÎ ÔÈÅÉÒ ÔÒÁÄÉÔÉÏÎal 
ÊÕÒÉÓÄÉÃÔÉÏÎÁÌ ÐÏ×ÅÒÓ ÁÎÄ ÍÁÎÁÇÅÍÅÎÔ ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓ ÔÈÒÏÕÇÈÏÕÔ ÔÈÉÓ ÐÒÏÃÅÓÓȱ 
        -Canadian Heritage Rivers 
NOMINATION AND DESIGNATION PROCESS 
 
! ÒÉÖÅÒȭÓ ÉÎÃÌÕÓÉÏÎ ÉÎÔÏ ÔÈÅ #(23 ÉÓ Á Ô×Ï-step process of nomination and 
designation (CHRS n.d.). First, ÐÒÏÐÏÎÅÎÔÓ ÏÆ Á ÒÉÖÅÒȭÓ ÐÒÏÔÅÃÔÉÏÎ ÍÕÓÔ ÁÓÓÅÓÓ 
whether a river is a candidate for protection by preparing a background study 
detailing the rivers values and suitability for management.  
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To be a candidate for the CHRS, the river must be identified as having: 
 
¶ Outstanding natural, cultural and/ or recreational values 
¶ A high level of public support (public consultation and consensus) 
¶ Demonstration that sufficient measures will be put in place to ensure that 

those values will be maintained 
 
Next, proponents must prepare a nomination document that clearly states the 
ÒÉÖÅÒȭÓ ÍÅÒÉÔÓ ÁÓ Á #ÁÎÁÄÉÁÎ (ÅÒÉÔÁÇÅ 2ÉÖÅÒȢ 4ÈÉÓ ÄÏÃÕÍÅÎÔ goes through a review 
and discussion by the CHRS Board. The members of the Board are appointed by 
federal, provincial, and territorial governments, and the Board is governed by a 
Charter (CHRS n.d.). If the Board accepts the document, it makes a recommendation 
for the approval of nomination to the Minister of the host government and Minister 
of Parks Canada. If approved by both parties, the nomination is finalized (CHRS n.d.).  

 
The second step to becoming a Canadian Heritage River is designation. In order to 
be officially designated into the system, the river must have an approved 
management plan, often referred to as a heritage strategy (CHRS 2001). A plan is 
first approved by the host government then sent before the Board (Finkelstein 
2004). The Board Chair gives a recommendation for designation to the Minister of 
Parks Canada (Finkelstein 2004). This process normally takes one to three years, 
but can take significantly longer (Finkelstein 2004).  
 
After a river is designated, the Board works with the stakeholders of the river (i.e. 
residents, local governments, landowners, businesses, aboriginal groups and other 
interested parties) to carry out specific actions presented in the management plan 
(CSHR n.d.). The process of preparing a management strategy and then 
implementing it requires that stakeholders along the river are consulted (CHRS 
n.d.). Public involvement allows planners to hear peoÐÌÅȭÓ ÃÏÎÃÅÒÎÓȟ ÁÎÄ ÇÉÖÅÓ 
stakeholders a real voice in the future of the river. It also helps develop a sense of 
ownership, responsibility and community among those whose lives are dependent 
upon the river. These processes are important to maintaining the effectiveness of 
the program given that CHRS does not have any legislative authority to enforce the 
protected status of the river or river segments (CHRS 2001). In other words, 
Canadian Heritage River designation does not create a statutory obligation to 
protect or conserve the river (Finkelstein 2004). 
 
NATURAL VALUES FRAMEWORK 
 
The Framework for the Natural Values of Canadian Heritage Rivers was published in 
ÏÒÄÅÒ ÔÏ ÏÆÆÅÒ ȰÁ ÂÁÌÁÎÃÅÄ ÒÅÐÒÅÓÅÎÔÁÔÉÏÎ ÏÆ #ÁÎÁÄÁȭÓ ÎÁÔÕÒÁÌ ÒÉÖÅÒ ÈÅÒÉÔÁÇÅ ÆÏÒ ÉÔÓ 
future manageÍÅÎÔ ÁÎÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÆÒÏÍ Á ÎÁÔÉÏÎÁÌ ÐÅÒÓÐÅÃÔÉÖÅȱ ɉ#(23 ςππρɊȢ 
The framework is used to assess possible nominations, asses the state of the System, 
identify gaps in the System, define management priorities, and create effective 
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monitoring studies. Rivers that are designated are monitored and managed to 
ensure the maintenance or improvement of the water quality and surrounding 
ecosystem (CHRS 2009). 
 
TABLE 3.2.1: NATURAL VALUES FRAMEWORK THEMES OF THE CHRS. 
 

Hydrology  Physiography  River 
Morphology  

Biotic 
Environments  

Vegetation  Fauna 

Drainage 
Basins 

Physiographic 
Region 

Valley Types Aquatic 
Ecosystems 

Significant Plant 
Communities 

Significant 
Animal 

Seasonal 
Vegetation 

Geological 
Processes 

Channel 
Patterns 

Terrestrial 
Ecosystems 

Rare Plant 
Species 

Rare 
Animal 
Species 

Water 
Content 

Hydrogeology Channel 
Profile 

 Environmental 
Regulation  

 

River Size Topography Fluvial 
Landforms 

   

 
CULTURAL FRAMEWORK 
 
The Cultural Framework for the Canadian Heritage Rivers System was published 
under the authority of the -ÉÎÉÓÔÅÒ ÏÆ ÔÈÅ $ÅÐÁÒÔÍÅÎÔ ÏÆ #ÁÎÁÄÉÁÎ (ÅÒÉÔÁÇÅȢ )Ô ȰÉÓ 
intended to be used as a tool with which to recognize and classify river-related 
human heritage. However, it does not address the various means of 
commemoration, protection or management of rivers, nor does it address any actual 
ÒÉÖÅÒÓȟ ÓÉÔÅÓ ÁÎÄ ÒÅÓÏÕÒÃÅÓ ÔÈÁÔ ÍÁÙ ÒÅÐÒÅÓÅÎÔ ÉÔÓ ÔÈÅÍÅÓȱ ɉ#(23 ςπππɊȢ )Ô ÉÓ 
important to note a limitation ɀ all elements in the Framework do not have equal 
weight, and therefore it is a challenging decision-making process.   
 
TABLE 3.2.2: CULTURAL FRAMEWORK THEMES OF THE CHRS. 
 

Resource 
Harvesting  

Water 
Transport  

Riparian 
Settlement  

Culture and 
Recreation  

Jurisdictional 
Uses 

Fishing Commercial 
Transportation 

Siting of 
Dwellings 

Spiritual 
Associations 

Conflict and 
Military 
Associations 

Shoreline 
Resource 
Harvesting 

Transportation 
Services 

River-based 
Communities 

Cultural 
Expression 

Boundaries 

Extraction of 
water 

Exploration and 
Surveying 

River-influenced 
Transportation 

Early Recreation Environmental 
Regulation 

 
STRATEGIC PLAN 
 
In order to set future goals and objectives for the system, a ten-year strategic plan is 
prepared, and reviewed annually. In 2008, a ten-year strategic plan was approved 
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by the Canadian Parks Council. This plan represents a commitment to the CHRS, and 
ÁÌÌ ÉÎÄÉÖÉÄÕÁÌÓ ÔÏ ÂÅ ÐÁÒÔ ÏÆ ÔÈÅ ȰÊÏÕÒÎÅÙ ÔÏ ÂÕÉÌÄ ÔÈÅ ÂÅÓÔ ÒÉÖÅÒ ÃÏÎÓÅÒÖÁÔÉÏÎ 
ÐÒÏÇÒÁÍȱ ɉ#(23 3ÔÒÁÔÅÇÉÃ 0ÌÁÎ ςππψɊȢ 4ÈÅÒÅ ÁÒÅ ÓÅÖÅÎ ÍÁÉÎ ÐÒÉÎÃÉÐÌÅÓ ÔÈÁÔ ÁÒÅ 
important for the implementation of the strategic plan: recognition of valuable 
rivers, respect for stakeholders, voluntary participation, leadership (federal, 
provincial, and territorial governments), collaboration and partnership (e.g. 
education and awareness), integrity of designated rivers, and sustainability of 
ecological, economic, and social benefits for present and future generations.  
 
The plan puts forth four main priorities:  
 

(1)  "ÕÉÌÄ Á ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÁÎÄ ÒÅÐÒÅÓÅÎÔÁÔÉÖÅ ÓÙÓÔÅÍ ÔÈÁÔ ÒÅÃÏÇÎÉÚÅÓ #ÁÎÁÄÁȭÓ 
river heritage 

(2)  Conserve natural, cultural, and recreational values and integrity 
(3)  Engage partners to maximize the full range of benefits associated with the 

Canadian Heritage Rivers program 
(4)  Foster excellence in river management 

 
By 2018, the CHRS aims to have a comprehensive system representing the full range 
of natural, cultural, and recreational values. The System should also have the 
capability to actively and effectively monitor and manage all designated rivers, be 
supported by a range of partnerships that advance the program resulting in 
environmental and societal benefits associated with responsible river management, 
and play a role in promotion and support of river management for sustainable living 
(CHRS Strategic Plan 2008).  
 
RELEVANCE TO CHINA  
 
The Canadian Heritage Rivers System aims to protect natural recourses, but also 
emphasizes the preservation of cultural values ɀ this is similar to what a river 
protection system might emphasize in China. Both the Natural Values and Cultural 
Frameworks provide valuable themes that can be applied to any river protection 
system. This is especially true for a nation like China where much of their cultural 
ÈÉÓÔÏÒÙ ÈÁÓ ÂÅÅÎ ÔÉÅÄ ÔÏ ÔÈÅ ÎÁÔÉÏÎȭÓ ÒÉÖÅÒ ÓÙÓÔÅÍÓ. Baseline data for each theme and 
sub-theme helps to characterize rivers, potentially designate a river or segment, and 
holistically manage them.  
 
Key aspects of the CHRS are found in the criteria for river consideration: natural, 
cultural, and/or recreational value, public support, and a future management plan. 
The combination of these three components can be used to build a baseline for a 
river protect ion system in China. Additionally, strong recommendations for a river 
protection system include the incorporation of public opinion, as well as 
stakeholder knowledge. 
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3.3 NORWAYȭS RIVER PROTECTION SYSTEM 
 
(ÙÄÒÏÐÏ×ÅÒ ÉÓ .ÏÒ×ÁÙȭÓ ÄÏÍÉÎÁÎÔ ÅÎÅÒÇÙ ÓÏÕÒÃÅȢ !Ó of 2008, hydropower 
ÃÏÎÓÔÉÔÕÔÅÄ ÁÂÏÕÔ ωφϷ ÏÆ .ÏÒ×ÁÙȭÓ ÐÏ×ÅÒ ÐÒÏÄÕÃÔÉÏÎ ÃÁÐÁÃÉÔÙȢ (ÉÓÔÏÒÉÃÁÌÌÙȟ ÔÈÉÓ 
percentage hovered near 99% until two gas-fired power plants came online in 2007 
(Ministry of Petroleum and Energy 2008). The concept of protecting rivers did not 
ÅÍÅÒÇÅ ÉÎ .ÏÒ×ÁÙ ÕÎÔÉÌ ÔÈÅ ρωφπȭÓȢ 5Ð ÕÎÔÉÌ ÔÈÁÔ ÐÏÉÎÔȟ ×ÁÔÅÒÃÏÕÒÓÅÓ ×ÅÒÅ 
considered an unlimited resource for power production (Smith-Meyer 2004). A 
ÒÉÖÅÒȭÓ ÓÏÌÅ ÕÔÉÌÉÔÙ ×ÁÓ ÔÈÅ ÇÅÎÅÒÁÔÉÏÎ ÏÆ ÅÌÅÃÔÒÉÃÉÔÙȢ  
 
The development of rivers and production of hydropower led to economic growth 
and prosperity for the country. However, around the 1960s, a growing number of 
scientists, environmental groups, and the general public began to voice concern 
over the rapid development of river systems and the alteration of the landscape.  
Conflicts grew between hydropower developers and environmental interest groups 
throughout the decade (Huse 1987).  
 
The government began to recognize the need to find a balance between 
development and environmental protection. In the 1960s the idea of national river 
protection scheme was conceived which would identify rivers that should set aside 
in their pristine state (Huse 1987). By 1973, 95 river systems were permanently 
protected from hydropower development in the first protection plan adopted by 
Parliament (Lafferty and Rudd 2008). This protection plan began a legacy of 
legislation on watercourse protection and management that is still expanding to this 
day. 
 
The efforts of the government on river protection were very successful. Today, 40% 
ÏÆ .ÏÒ×ÁÙȭÓ ÒÉÖÅÒ ÂÁÓÉÎ ÁÒÅÁ ÉÓ ÐÒÏÔÅÃÔÅÄ ÆÒÏÍ ÈÙÄÒÏÐÏ×ÅÒ ÄÅÖÅÌÏÐÍÅÎÔ ɉ3ÔÅÎÓÂÙ 
ÁÎÄ 0ÅÄÅÒÓÅÎ ςππχɊȢ -ÏÒÅ ÔÈÁÎ ρτϷ ÏÆ .ÏÒ×ÁÙȭÓ ÌÁÎÄ ÁÒÅÁ ÉÓ Á ÐÒÏÔÅÃÔÅÄ ÁÒÅÁ 
either as a national park, protected landscape, nature reserve, or other protection 
mechanism (Table 3.3.1; Statistics Norway 2009).  
 

TABLE 3.3.1: PROTECTED AREAS BY CONSERVATION FORM IN NORWAY. 31 DECEMBER 2008. 
 Number of 

Protected Areas  
Area (including 
freshwater), km 2 

Percent of Norway  

National Parks  29 26774 8.3 

Landscape 
Protected Area s 

184 15217 4.7 

Nature Reserves 1872 4726 1.5 

Other Protections  406 427 0.1 

Total  2491  47144  14.6 

 
Source: Statistics Norway, 2009.  
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/Æ .ÏÒ×ÁÙȭÓ ςπυ 47ÈȾÙÒ ÈÙÄÒÏÐÏ×ÅÒ ÐÏÔÅÎÔÉÁÌȟ υωϷ ÉÓ ÁÌÒÅÁÄÙ ÄÅÖÅÌÏÐÅÄ ÁÎÄ ςςϷ 
is permanently protected from development (Ministry of Petroleum and Energy 
2008). This amounts to 45.5 TWh/yr that has been protected and 121.8 TWh/yr 
that is developed in Norway (Figure 3.3.1). 
 
FIGURE 3.3.1: NORWAYȭS HYDROPOWER POTENTIAL ON 1 JANUARY 2008. TWH/ YEAR. 

 
Source: Norweign Water Resources and Energy Directorate (NVE). 

 
Water management and hydropower development has a special legal framework.  
There are three main pieces of legislation that deal with river protection and 
development including the Water Resources Act, Protection Plan for Watercourses, 
and The Master Plan for Watercourses. The governmental authorities most 
frequently involved in the management of water resources are the Storting (the 
Parliament), the Government, the Ministry of Petroleum and Energy, and the 
Norwegian Water Resources and Energy Directorate (NVE) (Ministry of Petroleum 
and Energy 2008). 
 
PROTECTION PLAN FOR WATERCOURSES 
 

The aim of the Protection Plan was to protect a representative section of river 
systems and scenery of Norway (Smith-Meyer 2004). Creation of the plan involved 
inventory of the values affected by hydropower development. Natural values, 
landscape values, cultural heritage, recreation and other land uses are some of the 
values that are used as the basis for selection of a river system for protection 
(Smith-Meyer 2004). Basically, protection plans are an effort to set aside a number 
of river  systems for purposes other than hydropower (Huse 1987). 
 
When the idea of protection plans for river systems came about in the 1960s, a 
committee was established to create a plan proposal. In 1973, the Parliament 
accepted the proposal which became the first Protection Plan. Three other 
Protection Plans have been accepted since in 1980, 1986, and 1993. In 2005, a 
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supplement to the Protection Plan was also accepted. Together these plans are 
referred to as the Protection Plan for Watercourses (I-IV) (Ministry of Petroleum 
and Energy 2008). Estimates of the exact number of river systems protected under 
these plans vary in the literature, but the number is around 380 river systems. The 
rivers set aside in the first three Protection Plans had a calculated development 
value of over US $150 million (Huse 1987). Therefore, in the context of decision-
making, the conservation value of each protected river was at least equal to the 
economic development potential (Huse 1987).   
 
It is important to note that river systems protected under a Protection Plan may 
have an existing hydropower facility that can continue to operate. Permanent 
protection only precludes additional hydropower development. In addition, existing 
hydropower operations may be granted a license for new installations or rebuilding 
if the interest of conservation value does not weigh against it. When making such a 
decision, the interest of the conservation value shall be given preponderant weight 
ɉ!ÃÔ .ÏȢ ψς ÏÆ ςτ .ÏÖÅÍÂÅÒ ςπππ Ȭ7ÁÔÅÒ 2ÅÓÏÕÒÃÅÓ !ÃÔȭɊȢ 4ÈÅ ςππυ ÓÕÐÐÌÅÍÅÎÔ ÔÏ 
the Protection Plan for Watercourses states that large hydropower projects are no 
long viable (Lafferty 2008). Therefore, the focus is being shifted to smaller projects 
and refurbishment of existing projects.   
 
An often cited weakness of the Protection Plans for Watercourses is that the plan 
only prohibits hydropower development in protected watercourses but does not 
protect against other developments and encroachments along the river which may 
have serious impacts (Smith-Meyer 2004). However, the Water Resources Act 
corrects this potential conflict by mandating that a license be obtained for all 
developments in watercourses, not just hydropower. 
 
THE MASTER PLAN FOR WATERCOURSES 
 

With the passage of the first Protection Plan in 1973, many river systems were 
permanently protected from hydropower development. In 1980, the government 
wanted to go a step further and create a master plan for the .ÏÒ×ÁÙȭÓ ×ÁÔÅÒ 
resources. Up until this time, hydropower projects were considered on a project-by-
project basis. The Master Plan changes this strategy by establishing a national 
coordinated plan for the management of watercourses. It is based on a set of 
economic, social, and environmental considerations. The main objective of the 
Master Plan was to build a foundation for decision-making on the utilization of 
watercourses by categorizing which watercourses could be used for power 
production and which could be set aside for other uses (Halvorsen 1988). The 
Master Plan should ideally include all economically exploitable watercourses for 
hydropower that are not permanently protected under the Protection Plans or 
already developed.  
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Essentially, the Master Plan prioritizes hydropower projects based on the 
consideration of economic, social, and environmental interests. Projects that have a 
high economic potential and low environmental and social impact are given priority 
over projects with low economic potential and high environmental and social 
impact. By ranking hydropower projects and taking all interests into account, the 
government can be more confident that its decision-making on hydropower 
development will be in the best interest of the nation and involve less conflict.   
 
The Master Plan for Watercourses placed all remaining hydropower projects into 
two main categories. Projects in Category I were recommended to be approved for 
licensing and Category II projects were recommended to be side aside for the time 
being. In all, 310 watercourses and 460 hydropower projects were considered in the 
Master Plan (Halvorsen 1988).  
 
The process by which the Master Plan was created is a useful template for water 
resource planning and management (Figure 3.3.2). First, the Government ɀ 
including the Ministry of Environment in cooperation with Ministry of Petroleum 
and Energy and Directorate of Water Resources ɀ surveyed a large number of 
watercourses. For each watercourse, a hydropower project was considered. Second, 
an impact analysis was completed for each watercourse. Various user interests and 
the impacts on these interests were looked at during the impact analysis. Upon 
completion of the individual impact analyses, the results of the impact analyses and 
hydropower proj ects were presented in individual reports on the watercourse. 
Next, a summary of all the individual reports from one county was compiled and 
presented in a county-report. Comment and professional evaluations were then 
solicited. After receipt and consideration of comments, a main report was prepared. 
The main report was the document presented to Parliament for their acceptance. In 
the spring of 1985, the Master Plan was approved by Parliament.  
 
FIGURE 3.3.2: THE MASTER PLAN, PHASES OF REPORTING. 

 
Source: Halvorsen 1988. 
 

The theory behind creating such a Master Plan is that there are uses for 
watercourses than just power generation which the public places value and has 
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considerable interest in. For example, the scenic nature of watercourses is a 
characteristic feature of Norway which attracts tourists and is a part of the national 
identity of the country. In addition, an increasing need for recreation was developed 
in Norway. In all, sixteen different user interests and/or topics of study were 
considered in the creation of the Master Plan. 
 
The 16 user interests/topics for study defined in the Master Plan were: 
 
¶ Hydropower 
¶ Nature conservation 
¶ Outdoor recreation 
¶ Wildlife  
¶ Fishing 
¶ Water supply 
¶ Protection against water pollution 
¶ Preservation of ancient monuments 
¶ Agriculture and forestry 
¶ Reindeer cultivation 
¶ Prevention of flooding and erosion 
¶ Transport 
¶ Formation of ice and the temperature of the water 
¶ Climate 
¶ Mapping and data 
¶ Regional economy 

 
IMPACT ANALYSIS 
 
For each relevant use interest, the impact of hydropower development on that 
interest was determined using qualitative terms such as small, great, very great, etc. 
and also quantitatively using a scale ranging from -4 to +4, with -4 denoting a very 
serious negative impact and +4 denoting a very large positive impact. Hydropower 
projects were also valued using cost estimates. With these two parameters ɀ impact 
and cost ɀ projects could now be evaluated individually and against one another.  
 
REPORTS 
 
Each individual report on a watercourse contained five chapters:  

1. Natural resources and society 
2. Uses and interest connected with the watercourse 
3. Hydropower projects 
4. Effects of development 
5. Conclusions and statement of impact  
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Public participation was a key component of the creation of the Master Plan. All 
affected parties, including municipalities, local interest organizations and 
developers, were given the opportunity to read and submit comments on both 
individual watercourse reports and the Master Plan itself.  
 
CATEGORIZATION 
 
The impact analyses allowed the different user interests affected by a hydropower 
project to be evaluated and weighed.  With this information, a total evaluation of all 
projects could be undertaken.  To begin to prioritize projects, all projects were 
placed in an impact class ranging from 1 to 8 and an economy class ranging from 1 
to 6.  Next, projects were placed into 16 priority groups, which were then divided 
into 3 categories. 
 

Category 1: Projects that can be considered for a license immediately 
(Groups 1-5). 
 
Category 2: Projects that can be utilized for hydropower or utilized for other 
purposes (i.e. on reserve) (Groups 6-8). 
 
Category 3: Projects not appropriate for hydropower development because 
of large degree of conflict with other uses and/or has high costs associated 
(Groups 9-16). 

 
WATER RESOURCES ACT 
 

PURPOSE AND OBJECTIVES 
 
The main policy governing the use of water resources in Norway is the Water 
Resources Act of 2000. The Act serves as an update to the Watercourse Regulation 
act of 1940 which had served as the primary legislation on watercourses. The intent 
of the Water Resources Act is to ensure that river systems and groundwater are 
managed in accordance with the interests of the community. The Act states that its 
ÐÕÒÐÏÓÅ ÉÓ ȰÔÏ ÅÎÓÕÒÅ ÓÏÃÉÁÌÌÙ ÐÒÏÐÅÒ ÕÓÅ ÏÆ ÒÉÖÅÒ ÓÙÓÔÅÍ ÁÎÄ ÇÒÏÕÎÄ×ÁÔÅÒȱ ɉ!ÃÔ .ÏȢ 
ψς ÏÆ ςτ .ÏÖÅÍÂÅÒ ςπππ Ȭ7ÁÔÅÒ 2ÅÓÏÕÒÃÅÓ !ÃÔȭɊȢ )Ô ÓÔÉÐÕÌÁÔÅÓ ÔÈÁÔ ȰÃÁÒÅ ÓÈÁÌÌ ÂÅ 
ÔÁËÅÎ ÂÙ ÁÌÌ ÔÏ ÁÖÏÉÄ ÈÁÒÍ ÏÒ ÎÕÉÓÁÎÃÅ ÔÏ ÐÕÂÌÉÃ ÏÒ ÐÒÉÖÁÔÅ ÉÎÔÅÒÅÓÔȱȢ )ÎÔÅÒÅÓÔÓ ÁÒÅ 
defined broadly and may include nature conservation, outdoor recreation, the 
landscape, fish stocks, economic activity and local communities (Ministry of 
Petroleum and Energy 2008). Hence, the Act takes a balanced view of natural 
resources and users, but it is more resource-oriented than previous legislation 
governing watercourses (Ministry of Petroleum and Energy 2008). According to the 
Ministry of Petroleum and Energy (2008): 
 



38 

 

Ȱ4ÈÅ ÍÁÉÎ ÏÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÅ 7ÁÔÅÒ 2ÅÓÏÕÒÃÅÓ !ÃÔ ÁÒÅ ÔÏ ÐÒÏÍÏÔÅ ÓÕÓÔÁÉÎÁÂÌÅ 
development and to maintain biological diversity and natural processes in 
river systems. The intrinsic value of river systems, both as landscape 
ÅÌÅÍÅÎÔÓ ÁÎÄ ÁÓ ÈÁÂÉÔÁÔÓ ÆÏÒ ÐÌÁÎÔÓ ÁÎÄ ÁÎÉÍÁÌÓȟ ÉÓ ÏÆ ÃÅÎÔÒÁÌ ÉÍÐÏÒÔÁÎÃÅȢȱ 

 
LICENSING REQUIREMENTS 
 
Since the 20th century, Norway has had special licensing systems for development in 
watercourses to ensure that each proposed project receives an individual 
assessment and license before initiation of that project. Prior to the Water 
Resources Act, licenses were generally only required for hydropower development. 
The Act expands the requirement to obtain a license to apply to all types of 
development which may cause significant damage or nuisance to community 
interests (Ministry of Petroleum and Energy 2008). 
 
PUBLIC PARTICIPATION AND STAKEHOLDER CONSULTATION 
 
The Act includes detailed provisions on administrative procedures for license 
applications. Public notice and comment are necessary in the application process. 
The application is a public document which the applicant must notify the public of 
the application. Before the licensing authority (the NVE) makes a recommendation 
on the acceptance of the application, the application is subjected to public 
consultation and a consultation process involving affect local authorities, county 
councils, and other relevant ministries. Only after public notice, comment, and the 
consultation processes are complete will the NVE issue an approval or denial of a 
license application. The decision by the NVE can be appealed to the Ministry of 
Petroleum and Energy, as it is a superior ministry. The decision by the Ministry of 
Petroleum and Energy can then be appealed to the King in Council where a final 
determination is made (Ministry of Petroleum and Energy 2008).  
 
An important component of the Act is the official codification the protection of river 
systems in Chapter 5 Section 32-35 that makes protection a legally binding and 
ÓÔÁÔÕÁÒÙ ÒÅÑÕÉÒÅÍÅÎÔ ɉ!ÃÔ .ÏȢ ψς ÏÆ ςτ .ÏÖÅÍÂÅÒ ςπππ Ȭ7ÁÔÅÒ 2ÅÓÏÕÒÃÅÓ !ÃÔȭɊȢ 
Several special provisions relating to the management of protected watercourses 
are also detailed. One of the more significant provisions is a statutory principle that 
dictates that when a decision relating to a protected watercourse is made, 
considerable weight must be given to the conservation value (Ministry of Petroleum 
and Energy 2008). Since Protection Plans only protect watercourses from 
hydropower development, this provision seeks to defend these river systems from 
other development threats which may significantly reduce their conservation value. 
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3.4 EUROPEAN UNION WATER FRAMEWORK DIRECTIVE 
 
INTRODUCTION 
 
The European Union (EU) Water Framework Directive (WFD) came into force on 
December 22, 2000. It provides guidelines for water resource management 
throughout the European Union. The general objective of the WFD is to achieve 
ȬÇÏÏÄ ÓÔÁÔÕÓȭ ÆÏÒ ÁÌÌ ×ÁÔÅÒÓ ÂÙ ςπρυȢ Ȭ'ÏÏÄ ÓÔÁÔÕÓȭ ÉÎÃÌÕÄÅÓ ÂÏÔÈ ȬÇÏÏÄ ÅÃÏÌÏÇÉÃÁÌ 
ÓÔÁÔÕÓȭ ÁÎÄ ȬÇÏÏÄ ÃÈÅÍÉÃÁÌ ÓÔÁÔÕÓȭȢ "Ù ÅØÐÁÎÄÉÎÇ ×ÁÔÅÒ ÐÒÏÔÅÃÔÉÏÎ ÔÏ ÁÌÌ ×ÁÔÅÒÓȟ ÔÈÅ 
WFD aims to ensure long-term sustainable use of water resources in Europe. The 
$ÉÒÅÃÔÉÖÅ ÂÅÇÉÎÓ ÂÙ ÓÔÁÔÉÎÇ ÔÈÁÔ Ȱ7ater is not a commercial product like any other 
but, rather, a heritage which must be protected, defended and treated as suchȱ 
(ȰDirective 2000/60/ECȱ). 
 
The Water Framework Directive is designed to be an operational tool which sets 
objectives for water protection (Europa 2009b). The WFD was created due to an 
increasing demand by citizens and environmental organizations for cleaner water 
(Europa 2009b). Recognizing this demand, the European Commission made water 
protection one of its priorities (Europa 2009b). To meet the objectives outlined in 
the WFD, citizens and citizen groups are called upon to play a crucial role (Europa 
2009b).   
 
BACKGROUND 
 
European water legislation has undergone several phases. The first wave of 
legislation began in the mid-1970s into the 1980s when standards and quality 
targets for drinking water and other water bodies, such as fish, shellfish, bathing, 
and ground waters, were established. The second wave, from the late 1980s into the 
1990s, focused on sources of pollution and created legislation on secondary 
biological waste water treatment, nitrates from agriculture, stricter drinking water 
standards, and pollution from large industrial installations. Even with development 
of several water policies, by the mid-1990s, pressure for a fundamental rethinking 
of water policy with a more global approach came to a head (European Commission 
2008c).  
 
POLICY DEVELOPMENT PROCESS 
 
The process to develop the new European water policy is an interesting case-study 
for creating legislation. Efforts to create the WFD involved not only the European 
0ÁÒÌÉÁÍÅÎÔȭÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÍÍÉÔÔÅÅ ÁÎÄ #ÏÕÎÃÉÌ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔ ÍÉÎÉÓÔÅÒÓ ÂÕÔ 
also other non-governmental actors. The new policy was developed in an open 
consultation process involving all interested parties. Comments from parties include 
local and regional authorities, water users and non-governmental organizations 
(NGOs), other organizations, and individuals. A two day Water Conference followed 
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this open process. Present at the conferences were 250 delegates from EU Member 
States, regional and local authorizes, enforcement agencies, water providers, 
industry, agriculture, consumers, and environmentalists. The main conclusion made 
by the parties was that the current water policy framework was fragmented and 
there was a need for a single piece of framework legislation (Europa 2009b).  
 
The Proposal for a Water Framework Directive presented to the Commission 
included several key aims outlined below (Europa 2009b): 
¶ Expanding the scope of water protection to all waters (surface and 

groundwater) 
¶ !ÃÈÉÅÖÉÎÇ ȰÇÏÏÄ ÓÔÁÔÕÓȱ ÆÏÒ ÁÌÌ ×ÁÔÅÒÓ ÂÙ Á ÓÅÔ ÄÅÁÄÌÉÎÅ 
¶ Water management based on river basins 
¶ Closer citizen involvement 
¶ Streamlining legislation 

 
OBJECTIVES  
 
4ÈÅ ÇÅÎÅÒÁÌ ÏÂÊÅÃÔÉÖÅ ÏÆ ÔÈÅ 7&$ ÉÓ ȬÇÏÏÄ ×ÁÔÅÒ ÓÔÁÔÕÓȭ ÂÙ 2015. There are several 
other objectives that protect water quality including: 
 
¶ General protection of the aquatic ecology 
¶ Specific protection of unique and valuable habitats 
¶ Protection of drinking water resources 
¶ Protection of bathing water 

 
Although, the latter three objectives will only apply to specific water bodies, the first 
objective applies to all water bodies as it is a central requirement of the WFD that 
the environment is protected to a high level in its entirety (Europa 2009b). 
 
For the objectives that apply to specific areas, a specific protection zone can be 
designated within a river basin in order to meet the objectives. Protection zones can 
also be established when an area warrants more stringent requirements with high 
objectives due the specific uses occurring within the area (Europa 2009b).   
 
In the event that a use is occurring that negatively affects the status of a water body 
ÂÕÔ ÉÓ ÄÅÅÍÅÄ ÎÅÃÅÓÓÁÒÙȟ ÔÈÅÒÅ ÁÒÅ ÐÅÒÍÉÔÔÅÄ ÖÁÒÉÁÎÃÅÓ ÆÒÏÍ ÔÈÅ ȬÇÏÏÄ ÓÔÁÔÕÓȭ 
requirement, although mitigation measures are mandated. Uses that may merit an 
exception are flood protection, drinking water supply, navigation, and power 
generation. In order for the exception to be granted however, the use must pass one 
of three tests: (1) the alternatives are technically impossible, (2) alternatives are 
prohibitively expensive, or (3) the alternative produced a worse environmental 
result (Europa 2009b). 
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ENVIRONMENTAL OBJECTIVES 
 
The core article in the WFD, Article 4, defines the environmental objectives of the 
framework. Member States are charged with protecting, enhancing, and restoring all 
bodies of surface waters ɉȰ$ÉÒÅÃÔÉÖÅ ςπππȾφπȾ%#ȱɊ. Not only does the article call for 
all water bodies to meet the WFD general objective of good status by 2015, but it 
also mandates the prevention of any further deterioration of ÓÔÁÔÕÓ ɉȰDirective 
ςπππȾφπȾ%#ȱɊ. Ecosystem health is a new objective for European water policy 
(European Commission 2008b). When measuring the health of surface water 
ecosystems, four common quality elements are used: phytoplankton, other aquatic 
flora, benthic invertebrate fauna, and fish fauna.  
 
CLASSIFICATION SCHEME 
 
The assessment of water status is based on a classification scheme of water quality 
(Figure 1). The scheme includes five status categories of high, good, moderate, poor, 
ÁÎÄ ÂÁÄ ɉ%ÕÒÏÐÁ ςππωÁɊȢ 4ÈÅ ȬÈÉÇÈ ÓÔÁÔÕÓȭ ÓÅÒÖÅÓ ÁÓ ÔÈÅ ÂÅÎÃÈÍÁÒË ÏÒ ȬÒÅÆÅÒÅÎÃÅ 
ÃÏÎÄÉÔÉÏÎȭ ÁÎÄ ÉÓ ÄÅÔÅÒÍÉÎÅÄ ÂÙ ÔÈÅ ÂÉÏÌÏÇÉÃÁÌȟ ÃÈÅÍÉÃÁÌ ÁÎÄ ÍÏÒÐÈÏÌÏÇÉÃÁÌ 
conditions associated with no or very low human pressure (Europa 2009a). The 
reference condition is type-specific, meaning it is different for different types of 
waters since there are varied ecological regions in the EU (Europa 2009a). When 
assessing water quality, the deviation from the reference condition denotes the 
statuÓ ÏÆ ÔÈÅ ×ÁÔÅÒ ÂÏÄÙ ɉ%ÕÒÏÐÁ ςππωÁɊȢ &ÏÒ ÅØÁÍÐÌÅȟ ȬÇÏÏÄ ÓÔÁÔÕÓȭ ÉÎÄÉÃÁÔÅÓ ȬÓÌÉÇÈÔ 
ÄÅÖÉÁÔÉÏÎȭ ÁÎÄ ȬÍÏÄÅÒÁÔÅ ÓÔÁÔÕÓȭ ÉÎÄÉÃÁÔÅÓ ȬÍÏÄÅÒÁÔÅ ÄÅÖÉÁÔÉÏÎȭ ɉ%ÕÒÏÐÁ ςππωÁɊȢ 
There are a set of procedures for identifying and achieving an ecological status. In 
addition, a system for ensuring that each Member States interprets the procedure in 
a consistent manner is also available (Europa 2009b). 
 
To develop the reference conditions for the various ecosystems, almost 1,500 sites 
in rivers, lakes and coastal and transitional waters were identified and studied. 
Species of fish, invertebrates and plant composition differ widely across Europe 
therefore experts set up 14 different regional categorization groups called 
Geographical Intercalibration Groups. Within these groups types of waters with 
district ecological characteristics are identified (European Commission 2008b). 
 
The goal of defining groups is not to create a common assessment system for all 
Member States to follow. Instead, Member States are given the flexibility to choose 
their own methods of assessment which are consistent with the provisions of the 
WFD.  While the methods of assessment may vary, results from different national 
systems will have comparability (European Commission 2008b).  
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FIGURE 3.4.1: ECOLOGICAL STATUS CLASSES IN EU WFD. 

 
Source: Europa 2009a. 
 

CLASSIFICATION OF ARTIFICIAL OR HEAVILY MODIFIED WATER BODIES 
 
%ÕÒÏÐÅȭÓ ×ÁÔÅÒÓ ÈÁÖÅ ÓÅÒÖÅÄ ÁÓ ÁÎ ÅÃÏÎÏÍÉÃ ÒÅÓÏÕÒÃÅȠ ÒÉÖÅÒÓ ÁÎÄ ÏÔÈÅÒ ×ÁÔÅÒ×ÁÙÓ 
have been altered for services such as navigation, flood control, power generation, 
and water supply. With this reality in mind , the WFD provides a mechanism to 
reconcile economic activity with environmental goals. Member States are allowed to 
classify water bodies as artificial or heavily modified. With this classification, these 
ÒÉÖÅÒ ÂÏÄÉÅÓ ×ÉÌÌ ÎÏÔ ÎÅÅÄ ÔÏ ÍÅÅÔ ÔÈÅ ÓÁÍÅ ÑÕÁÌÉÔÙ ÃÒÉÔÅÒÉÁȟ ȬÇÏÏÄ ÅÃÏÌÏÇÉÃÁÌ ÓÔÁÔÕÓȭȟ 
ÁÓ ÏÔÈÅÒ ×ÁÔÅÒ ÂÏÄÉÅÓȢ )ÎÓÔÅÁÄ ÃÒÉÔÅÒÉÁ ÏÆ ȬÇÏÏÄ ÅÃÏÌÏÇÉÃÁÌ ÐÏÔÅÎÔÉÁÌȭ ×ÉÌÌ ÂÅ 
necessary. It is important to note that specific sections of a water body can be 
designated as heavily modified since some water bodies may only be modified in 
certain regions while other sections exist in a natural state. In order to qualify for 
either designation status, two tests are imposed: first, whether the water body is 
ÁÂÌÅ ÔÏ ÍÅÅÔ ÔÈÅ ÏÂÊÅÃÔÉÖÅ ÏÆ ȬÇÏÏÄ ÅÃÏÌÏÇÉÃÁÌ ÓÔÁÔÕÓȭ ÂÙ ςπρυȟ ÁÎÄ ÓÅÃÏÎÄȟ ×ÈÅÔÈÅÒ 
the beneficial objectives of the artificial or modified water body could be met in 
other ways. As of 2005, 15% of EU surface water bodies were designated as heavily 
modified and 4% as artificial. Percentage varies greatly however among Member 
States. While the Netherlands has identified over 90% of its water bodies as either 
heavily modified or artificial, Latvia and Ireland have less than 2% (European 
Commission 2008a).  
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RIVER BASIN MANAGEMENT AND MANAGEMENT PLAN  
 
The WFD chose for to manage water systems according to river basins (Europa 
2009b). River basins are the natural geographical and hydrological unit for water 
management (Europa 2009b). Previously, water was managed according to 
administrative or political boundary which usually does not match the scale to 
which a water management problem must be addressed. Due to the river basin 
scale, administration of the WFD will be independent of city, county, state, or 
national borders. Under the WFD, EU Member States establish river basin districts 
with a designated administrative unit, usually called water councils (WaterWiki  
2009). International river basin districts are created when a river basin crosses 
Member States ÏÒ %5 ÂÏÕÎÄÁÒÉÅÓ ɉȰ$ÉÒÅÃÔÉÖÅ ςπππȾφπȾ%#ȱɊ. Each river basin district 
(national and international) is charged with the preparation of a river basin 
ÍÁÎÁÇÅÍÅÎÔ ÐÌÁÎ ÔÏ ÂÅ ÕÐÄÁÔÅÄ ÅÖÅÒÙ ÓÉØ ÙÅÁÒÓ ɉȰ$ÉÒÅÃÔÉÖÅ ςπππȾφπȾ%#ȱɊ. 
 
The plan must include the following ÅÌÅÍÅÎÔÓ ɉȰ$ÉÒÅÃÔÉÖÅ ςπππȾφπȾ%#ȱɊ: 
 
¶ Analysis of a ÒÉÖÅÒ ÂÁÓÉÎȭÓ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ɉÉÎÃÌÕÄÉÎÇ ÔÈÅ ÌÏÃÁÔÉÏÎ ÁÎÄ 

boundaries, ecoregions, and reference conditions of water body types) 
¶ Review of the impact of human activity on the status of waters in the basin 
¶ Economic analysis of water use within the river basin 
¶ Identification and mapping of protected areas 
¶ Map of monitoring networks 
¶ List of environmental objectives 
¶ Programs or measures adopted and ways objectives are to be achieved 
¶ Measures required to implement other water protection legislation 
¶ Public information and consultation measures taken (including their results 

and changes made) 
¶ List of competent authorities 

 
The intent of including the economic analysis is to facilitate a rational discussion on 
the cost-effectiveness of proposed measures which is likely to occur due to the 
requirement for public participation (Europa 2009b). 
 
PUBLIC PARTICIPATION 
 
Public participation in the formation of management plans is a crucial component to 
the process for two reasons. First, since many water management decisions involve 
several, often conflicting, interest groups, an open process subject to scrutiny from 
all sides imparts legitimacy to a final decision. Second, keeping with the first reason, 
an open and transparent process correlates to greater enforceability of the 
objectives agreed upon. In order to facilitate public participation there are several 
requirements established in the WFD. River basin management plans must be 
issued in a draft with accessible background documentation on the basis of decision-
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making. In addition, a biannual conference is held to exchange implementation 
experiences and information (Europa 2009b). 
 
DISCUSSION OF COSTS AND BENEFITS 
 
In order to support the judgment made on an exemption from an objective of the 
WFD, an analysis of the costs and benefits of measures to achieve objectives may be 
necessary. Information used in this analysis should include an appropriate mix of 
qualitative, quantitative, and monetized information. Data transparency is 
important during the analysis; work for assessments and calculations made should 
be shown (European Commission 2009). 
 
The achievement of the environmental objectives in the WFD will result in 
numerous benefits and socio-economic gains for the present and future generations. 
The identification and consideration of these benefits is essential for an accurate 
weighing of the costs and benefits associated with achieving an objective. Some of 
the benefits that may be incorporated are (European Commission 2009): 
 
¶ Protection and enhancement of health and biodiversity of the aquatic 

ecosystem 
¶ Protection of human health through water-related exposure 
¶ Lower cost for water uses 
¶ Improvement of efficiency and effectiveness of water policy based on the 
ȰÐÏÌÌÕÔÅÒ-pays-ÐÒÉÎÃÉÐÌÅȱ 

¶ Increased cost-effectiveness of water management 
¶ Integrated river basin management which maximizes the economic and 

social benefits of water resources in an equitable manner 
¶ Improvement to the quality of life by increasing the amenity value of surface 

waters 
¶ Mitigation of impacts from climate change and security of water supplies 
¶ Mechanisms to address conflicts and regional disadvantages by balancing the 

interests of water users 
¶ Promotion of sustainable uses thus creation of new jobs 

 
While some of these benefits can lend themselves to monetization, others are more 
difficult to place a monetary value on. For values that cannot be easily monetized or 
cannot be monetized at all, these benefits can be assessed using qualitative 
information , and a qualitative assessment can be done. In other cases, application of 
the precautionary principle may be appropriate (European Commission 2009). 
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3.5 River Protection System Comparison Matrix  

 

Country  United States  Canada  Norway  Europe  

 

Enabling 
Legisl ation  

Wild and Scenic Rivers Act  Canadian Heritage River 
System Charter  

Protection Plan for 
Watercourses I - IV, Water 

Resources Act, Master 
Plan for Water Resources  

European Union Water 
Framework Directive  

Purpose 
(Mission 

Statement)  

ñPreserve selected rivers 
or sections thereof in their 
free - flowing condition to 
protect water quality of 
such rivers and to fulfill 

other vital national 
conservation purposesò 

ñTo recognize, 
protect and manage, in a 

sustainable manner, 
Canadaôs important rivers 
and their natur al heritage, 

human (cultural/ 
historical) heritage and  
recreational valuesò 

ñTo ensure socially  
proper use and 

management of river 
systems and 

groundwaterò (WRA) 

ñEstablish a framework for 
the protection of inland 

surface waters, 
transitional waters, and 

groundwaterò 

Drivers for 
Origination  

Loss of free - flowing rivers 
associated natural values  

Concern over negative 
impacts over dams, 
development, and 

pollution  

Conflicts between 
hydropower development 

and environmental 
interests  

Created due to citizen 
dema nd for clean water  

Main Features  ¶ Mandatory 
Comprehensive River  
Management Plan   

¶ Classification scheme    
¶ Protection of adjacent 

environment  
¶ Identification of and 

management for values 
of river  

¶ Emphasis on 
preservation of culture 
and heritage  

¶ Review crite ria  
¶ 10 year report  
¶ Stakeholder 

involvement   
¶ Monitoring and 

management of water 
and surrounding 
environments  

¶ Master Plan to 
categorize and 
prioritize riv er 
development and 
protection  

¶ Impact analysis  
¶ Consideration of 

natural, landscape, 
cultural, and othe r 
values  

¶ Classification scheme 
based on water quality 
and environmental 
parameters  

¶ Management on river 
basin scale  

¶ River basin  
management plan 
every 6 years  

¶ Protects surface and 
groundwater  

River 
Selection 

Mechanism  

¶ Act of Congress  
¶ Initiative of the Sta te   
¶ Study by USFS, NPS, 

FWS, or BLM  

¶ Nomination by  
citizens, groups, and 
participating 
governments   

¶ Board review based on 

¶ Protection Plan for 
Water Courses   

¶ Approv ed by 
parliament  

¶ No specific mechanism, 
all rivers are monitored  
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environmental, cultural, 
and recreational values  

¶ Recommended to the 
responsible ministry  

Management 
Scale  

¶ Individual rivers and 
segments   

¶ Federally managed  

¶ Individual rivers and 
segments  

¶ Management by 
Canadian Heritage 
Rivers Board  

¶ Individual rivers and 
segments  

¶ Managed on mi nistry 
level  

¶ Zones of water quality  
¶ River basin 

management  

Management 
Plan  

Yes Yes No Data  Yes 
 

Study Process  Yes Yes (Informal)  Yes Yes 
 

Public 
Participation 

Requirement  

Yes Yes Yes Yes 

Stakeholder 
Consultation 
Requirement  

Yes Yes Yes Yes 

Government 
Agency 

Coordination  

Yes N/A  Yes Yes 

Potential 
Weakness(es)  

¶ Potential for 
development above 
and below protected 
segments  

¶ Federal lease of land 
for environmentally 
destructive activities  

¶ No legal a uthority  ¶ No protection of land 
along river b anks  

¶ No protect ion for 
individual rivers   

¶ No direct regulation of 
development  
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3.6 EMERGING SYSTEMS 
 
3.6.1 COSTA RICA 
 
Costa Rica is an example of a country which could benefit greatly from a river 
protection system. Discussion of implementing such a system has begun, and 
although Costa Rica is a very small country in comparison to China, some of the 
recommendations offered could be applied in China as well.  
  
The number of dams is increasing on many tropical rivers, especially as demands for 
electricity continue to grow (Pringle et al. 2000). As human populations and 
economies expand and as access to electricity improves, growth in per capita 
electricity consumption in tropical, developing countries, such as Costa Rica, is 
expected to double over the period of 2005ɀ2025 (Goldemberg 2000). Dam builders 
and hydropower proponents are especially enthusiastic about construction within 
ÔÒÏÐÉÃÁÌ ÃÏÕÎÔÒÉÅÓ ÓÉÎÃÅ Á ÌÁÒÇÅ ÁÍÏÕÎÔ ÏÆ ÔÈÅ Ȱ×ÏÒÌÄȭÓ ÒÅÍÁÉÎÉÎÇ ÈÙÄÒÏÐÏ×ÅÒ 
ÐÏÔÅÎÔÉÁÌȱ ÉÓ ÆÏÕÎÄ ÉÎ ÔÈÅÓÅ ÐÌÁÃÅÓ ɉ-Ã#ÕÌÌÙ ςππρɊȢ  
 
Hydropower is the major source of electricity for the 4 million residents in Costa 
Rica (Anderson et al. 2006). As construction of dams continues to increase, the free-
flowing tropical rivers are quickly vanishing from the landscape. These rivers are 
extremely valuaÂÌÅ ÎÏÔ ÏÎÌÙ ÔÏ ÃÉÔÉÚÅÎÓȟ ÂÕÔ ÔÏ #ÏÓÔÁ 2ÉÃÁȭÓ ÔÈÒÉÖÉÎÇ ÅÃÏ-tourism 
ÉÎÄÕÓÔÒÙȢ #ÕÒÒÅÎÔÌÙȟ #ÏÓÔÁ 2ÉÃÁȭÓ ÈÙÄÒÏÐÏ×ÅÒ ÐÒÏÄÕÃÔÉÏÎ ÉÓ ÂÅÌÏ× ÔÈÅÉÒ ÈÙÄÒÏÌÏÇÉÃÁÌ 
potential; thus, the pressure to increase hydroelectric output is growing (Anderson 
et al. 2006).  
 
Large-scale hydropower production in Costa Rica has a number of benefits often 
ÏÖÅÒÓÈÁÄÏ×ÅÄ ÂÙ ÔÈÏÓÅ ×ÈÏ ÏÐÐÏÓÅ ÍÁÊÏÒ ÄÁÍÓȢ !Î ÅÓÔÉÍÁÔÅÄ ωψϷ ÏÆ #ÏÓÔÁ 2ÉÃÁȭÓ 
residents have access to electricity, and nearly 80% of this is generated by 
hydropower (CEPAL 2005). Where hydropower plants have been constructed in 
rural areas, the quality of roads has been improved. Also, some of these plants 
irrigate croplands with water from the reservoirs (Anderson et al. 2006). Finally, 
#ÏÓÔÁ 2ÉÃÁȭÓ ÄÅÐÅÎÄÅÎÃÅ ÏÎ ÈÙÄÒÏÐÏ×ÅÒ ÇÅÎÅÒÁÔÉon, as opposed to thermoelectric 
generation, is environmentally beneficial. Fewer fossil fuels are burned for 
electricity generation; hence, less greenhouse gases are released into the 
atmosphere. 
 
An unexpected result of hydropower construction in Costa Rica is the protection of 
forests. Several hydropower companies have actually been willing to voluntarily pay 
for environmental services via Payment for Ecosystem Services (PES) programs 
ÔÈÒÏÕÇÈ ÔÈÅ #ÏÓÔÁ 2ÉÃÁÎ ÇÏÖÅÒÎÍÅÎÔȭÓ .ÁÔÉÏÎÁÌ &ÏÒÅÓÔÒÙ &ÕÎÄȢ 0ÁÙÍÅÎÔÓ are used 
to provide economic incentives to landowners for forest protection in upstream 
catchments of the watersheds in which the forests exist (Anderson et al. 2006). 
Companies are willing to make these payments because they recognize that natural 
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forests provide environmental services such as the capture and retention of water 
and the prevention of excessive soil erosion in areas with steep slopes (Anderson et 
al. 2006).  
 
While the protection of forests via PES programs is a positive step forward, the 
impact of dams can still be negatively felt. Besides effects on fisheries and river 
flows, stream de-watering is one of the more serious ecological consequences of 
ÓÍÁÌÌ ȰÒÕÎ-of-ÒÉÖÅÒȱ ÄÁÍÓ ɉÔÈÏÓÅ for which the natural flow and elevation drop of a 
river are utilized to generate electricity) that are created by their operations. The 
operation of most run-of-river hydropower plants results in significant flow 
reductions between the diversion site and the powerhouse (Anderson et al. 2006).  
 
Although in the early 1970s Costa Rica made a historic decision to set aside a 
substantial amount of forests for conservation, the same steps have not yet been 
fully undertaken for rivers. National forest protection has decreased the amount of 
hydropower dams that are built, or at least force them to participate in the 
maintenance of the National Forest Fund. More encouraging, however, is talk of the 
development of a designation system for rivers similar to that of the U.S. Wild and 
Scenic Rivers Act of 1968. Since water resources in Costa Rica are publicly owned, 
opportunities exist for the government to incorporate protection of rivers into land-
use planning (Anderson et al. 2006).  
 
There are a couple of recommendations that have been developed by researchers 
who are interested in knowing what a river protection system might look like in 
Costa Rica (Anderson et al. 2006). Some of these might be applicable to the Chinese 
context, too.  
 
¶ Protection categories developed for rivers : Priorities would be set for 

individual rivers based on their biological, social and economic values. Rivers 
with high biological diversity and low economic value could be designated as 
those of national importance, and not eligible for development projects. 
Rivers that already have significant sections that lie within protected areas 
could be further protected by imposing restrictions on the sections outside 
the protected areas. Rivers of both biological and socio-economic importance 
could fall into a different category, with some uses permissible and others 
restricted. 

 
ü Application for China: A major river (such as the Nu) could provide such 

an example. A river that draws in tourists for river-related recreation or 
visits to cultural sites might also be one in which a high degree of 
biodiversity is present. It might be against national interest to dam such a 
river because damming would harm the river and namely, the local 
economies of riverside communities that depend upon its free-flowing 
state to encourage tourism.  
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¶ Protection of rivers that are alrea dy dammed : Some communities might 
ÂÅ ÉÎÔÅÒÅÓÔÅÄ ÉÎ ÄÅÃÌÁÒÉÎÇ ÃÅÒÔÁÉÎ ÒÉÖÅÒÓ ÏÒ ÒÉÖÅÒ ÓÅÇÍÅÎÔÓ ȰÎÁÔÕÒÁÌȱȟ or 
ȰÈÉÓÔÏÒÉÃ ÍÏÎÕÍÅÎÔÓȱ ÉÎ ÏÒÄÅÒ ÔÏ ÈÁÌÔ ÆÕÒÔÈÅÒ ÄÁÍ ÃÏÎÓÔÒÕÃÔÉÏÎȢ  

 
ü Application for China: Hydropower projects could continue to function 

while downstream segments are protected from further development.  
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3.6.2 AUSTRALIA: THE MURRAY-DARLING BASIN 

 
BACKGROUND 
 

!ÕÓÔÒÁÌÉÁȭÓ -ÕÒÒÁÙ-Darling Basin comprises roughly 14% of the total area of 
Australia. With the three longest rivers, the Murray River, the Darling River, and 
Murrumbidgee River, flowing into the Basin, the region is a prime location for 
agriculture and food production (Discover Murray 2009b). These rivers flow along 
very low gradients creating extensive floodplains (Lake and Bond 2007). The Basin 
has functioned as the bread basket of the country and a major food supplier to other 
countries around the world. More than 40% of all farms in Australia lie within the 
Basin where one third of 
ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÆÏÏÄ ÓÕÐÐÌÙ 
is produced (Discover 
Murray 2009b). 
 
The Basin is more than 
just an agricultural and 
economic asset for 
Australia; it also has 
importance to the cultural 
heritage of Australia as it 
contains a number of 
natural heritage features. 
Additionally, a large and 
diverse number of plants 
and animals are 
supported by the Basin 
including the Australian 
Pelican, Golden Perch, 
Azure Kingfisher, and 
Darling Lily (Discover 
Murray 2009b).  
 
DRIVERS OF DEGRADATION 
 

Australians realized the agricultural potential of the Basin centuries ago, and began 
to transform the Basin to support agricultural activities. From the 1880s to 1980s, 
infrastructure, including dams, reservoirs, dikes, weirs, and channels, was 
ÃÏÎÓÔÒÕÃÔÅÄ ÔÏ ÃÏÎÔÒÏÌ ÔÈÅ "ÁÓÉÎȭÓ ÒÉÖÅÒÓ ɉ3ÃÈÎÅÉÄÅÒ ςππωɊȢ 4ÈÅ ÎÁÔÕÒÁÌ ÆÒÅÅ-flowing 
rivers that had historically run into floodplains, wetlands, billabongs, and lakes were 
forever altered by development (Schneider 2009). Today, the Murray River and its 
tributaries are highly regulated and controlled by dams, weirs and water diversion 
works which run across the Basin plains (Discover Murray 2009a). Australia has 

The Murray -Darling Basin  
 

Source: Circle of Blue 
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around 450 large dams, and the Murray-Darling Basin alone has over 200 major 
storage dams (Ball et al. 2001). This extensive development has resulted in the 
extraction of 79% of the mean annual flÏ× ÏÆ ÔÈÅ "ÁÓÉÎȭÓ ÒÉÖÅÒ ÓÙÓÔÅÍ ɉ-$"-# 
1995). For the Basin, the free-flowing rivers that once existed served as a lifeline to 
aquatic systems throughout their regular flooding and in response to seasonal flow 
variability (Schneider 2009). In addition to the transformation of rivers throughout 
the Basin, the land area has also been transformed. Native vegetation and riparian 
habitats have been cleared across the Basin plains and river banks to enable crop 
and livestock production (Discover Murray 2009a; Lake and Bond 2007). 
 
5ÎÆÏÒÔÕÎÁÔÅÌÙ ÔÈÅ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ÏÆ ÔÈÅ "ÁÓÉÎȭÓ ×ÁÔÅÒ×ÁÙÓ ÁÎÄ ÌÁÎÄ ÁÒÅÁ ÈÁÓ 
resulted in serious environmental degradation. The clearing of vegetation and forest 
coupled with heavy irrigation has lead to water logging and salinization of the soil. 
The regulation of rivers has reduced natural floodwaters needed to sustain forests. 
Levees and channels built to protect against floods have isolated wetlands and 
floodplains from their rivers. The fish and waterfowl that depend on these systems 
are in danger due to habitat loss. Nutrient and sewage runoff into waterbodies from 
farms and towns has lead to algal blooms and sediment contamination, which has 
also led to bioaccumulation of toxics in fish (Discover Murray 2009a).  
 
This environmental degradation has led to the ecological collapse of many systems. 
!ÃÒÏÓÓ ÔÈÅ "ÁÓÉÎȟ !ÕÓÔÒÁÌÉÁȭÓ ÉÃÏÎÉÃ 2ÅÄ 'ÕÍ ÔÒÅÅÓ ÁÒÅ ÄÙÉÎÇ ÁÎÄ ÍÏÓÔ ÆÒÏÇÓȟ ÓÎÁËÅÓȟ 
and small mammals are gone due to drought, salinity, and loss of spring flood 
associated with river regulation (MDBC 2003; Schneider 2009). It has been reported 
that 90% of basin wetlands are gone or seriously damaged (Schneider 2009). 
Moreover, the Commonwealth Scientific and Industrial Research Organization 
(CSIRO) has not made positive ecological and climatic predictions for the future, and 
has forecasted that the worst environment devastation is yet to come (CSIRO 2008).  
 
Since 1997, much of Australia has been experiencing drought conditions (Australian 
Government 2010). Global climate change is expected to only exacerbate water 
scarcity issues in Australia, as warmer and drier weather is projected to be the norm 
(CSIRO 2008). Natural systems have already been stressed due to over withdrawal 
of surface and groundwater; with the added pressure of climate change, damage to 
systems will only increase. River hydrology and ecology are under especially serious 
threat. Four out of ten days the Murray River does not have enough flow to reach its 
mouth. Marshes in the upper reaches of the Darling River are drying up, eliminating 
breeding ground for birds and fish (Schneider 2009). The reduction in the frequency 
and extent of flooding on floodplains has resulted in a considerable loss of aquatic 
and terrestrial biodiversity (Davies et al. 2003; Ballinger et al. 2005). 
 
Australians have begun to experience firsthand the consequences of destroying the 
dynamics of natural systems, including its rivers. The long-term impacts of centuries 
of water development have lead to severe and large-scale ecological disruptions, 
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such as salinity problems, across the continent (Lake and Bond 2007). Water 
scarcity problems are imposing limits on economic growth on some cities and 
regions (Lake and Bond 2007). Although immense damage has already occurred, the 
government has taken steps to addÒÅÓÓ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ×ÁÔÅÒ ÕÓÅÓ ÁÎÄ ÁÌÌÅÖÉÁÔÅ ÔÈÅ 
environmental crisis. The need for planning for the sustainable use in water 
resource development and protection to control the ecological impacts of water use 
has been recognized by the government and the public (Lake and Bond 2007). With 
the passage of the Water Act 2007, a new governance arrangement to address water 
management in the Murray-Darling Basin was finally put in motion.  
 
WATER ACT 2007 
 

Prior to the development and implementation of the Water Act 2007, management 
of the Basin was conducted on a state-by-state basis. Now, water planning will 
consider the Basin as a whole using a management strategy centered on the 
integration and sustainability of water resources in the Basin (Australian 
Government 2009). The Commonwealth Water Act 2007 commenced in March of 
2008. The purpose of the Act is to make provisions for the management of water 
resources in the Murray-Darling Basin (Water Act 2007 Act No. 137 of 2007). First, 
the Act establishes an independent authority, the Murray-Darling Basin Authority, 
with functions ÁÎÄ ÐÏ×ÅÒÓȟ ÉÎÃÌÕÄÉÎÇ ÅÎÆÏÒÃÅÍÅÎÔ ÐÏ×ÅÒÓȟ ÔÏ ÍÁÎÁÇÅ ÔÈÅ "ÁÓÉÎȭÓ 
water resources. Second, the Act requires the preparation of a Basin Plan, a strategic 
plan for management of water resources in the Murray-Darling Basin. Third, the Act 
establishes a Commonwealth Environmental Water Holder to manage 
environmental water and protect and restore environmental assets of the Basin 
(Australian Government 2010). 
 
MURRAY-DARLING BASIN AUTHORITY 
 

The Murray-Darling Basin Authority (MDBA) is a single body responsible for 
overseeing water resource planning in the Basin. The key functions of the Authority 
are: preparing the Basin Plan, setting sustainable limits on water withdrawal from 
surface and groundwater, advising accreditation of state water resource plans, 
measuring and monitoring water resources, researching and gathering information, 
and expanding community engagement and outreach (Australian Government 
2009). 
 
When developing the Basin Plan, the MDBA must consider a number of factors using 
a socioeconomic analysis that includes the social, cultural, indigenous, and public 
benefits issues associated with Basin communities. Since these communities depend 
upon water resources, the possible reduction in sustainable limits on water 
withdrawal or requirements for environmental flows will affect people of the Basin. 
However, sustainable limits will be set high enough to allow for the conveyance of 
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water for meeting critical human needs (MBDA 2008). Irrigation practices will most 
likely be most affected by withdrawal limits. 
 
THE BASIN PLAN  
 

The Basin Plan serves as a single, legally enforceable document that manages water 
resources in the Basin as a whole. As previously mentioned, the Basin Plan is 
prepared by the Murray-Darling Basin Authority. During its preparation, states and 
communities will be consulted. States are also tasked with preparing individual 
water resource plans that serve as a complement to the Basin Plan. Upon 
completion of the Plan, it is presented to the Commonwealth Minister for approval 
and recording by the Australian Parliament. Content of the Basin Plan is mandated 
in the Water Act 2007. Some of this content includes (MDBA 2008): 
 
¶ Limits on the amount of water that can be sustainability taken from the Basin 
¶ Identification of risks to the Basin 
¶ Compliance requirements for state water resource plans 
¶ Environmental watering plan 
¶ Water quality and salinity management plan 
¶ Water right trading rules 

 
An important element of the Basin Plan is its mandatory requirement for the 
development of a monitoring and evaluation program that will track the 
effectiveness of the plan in meeting its purpose, objectives, and outcomes. A 
framework to assess the current condition of water resources and then evaluate 
compliance and progress of various plan elements is part of the requirements. 
Reporting will be made to the Commonwealth and states. In addition, an 
independent audit of the Basin Plan will be done every 5 years with results being 
reported to the Commonwealth Minister (MDBA 2008). 
 
4ÈÅ 0ÌÁÎȭÓ ÏÂÊÅÃÔÉÖÅÓ ÉÎÖÏÌÖÅ ÍÏÒÅ ÔÈÁÎ ×ÁÔÅÒ ÍÁÎÁÇÅÍÅÎÔȢ 4ÈÅ ÒÅÓÔÏÒÁÔÉÏÎ ÏÆ ÔÈÅ 
river system is also a central theme. Through protection and restoration of key 
environmental assets, such as rivers, streams, wetlands, forests, and floodplains, and 
key ecosystem functions of the river and land, the goals is to return the Murray-
Darling to a healthy state. The Plan recognizes that a healthy Basin environment is 
essential to the life of the rivers, surrounding habitat, human activities, and cultural 
values of the Basin (MDBA 2008). The long-term outcomes of the actions set forth 
include water security, natural flow regimes of rivers, habitat and species 
restoration, improved water quality, sustainable industries, and vibrant river 
communities (MDBA 2008). 
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CONCLUSION 
 
Although, the Water Act 2007 and corresponding institutional structures is not 
designed as a river protection system, there is recognition that rivers and water 
resources as more than consumptive assets. Conservation and restoration of 
environmental values and waterways is clearly a major priority of the Australian 
'ÏÖÅÒÎÍÅÎÔ ÁÎÄ ÇÏÁÌ ÉÎ ÔÈÅ 7ÁÔÅÒ !ÃÔ ςππχȢ /ÎÅ ÅØÁÍÐÌÅ ÏÆ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔȭÓ 
prioritization of environmental protection occurred recently with the proposal of a 
dam for water supply generation on the Mary River. In November of 2009, the 
Federal Environmental Minister Peter Garrett, blocked the proposed $1.8 billion 
4ÒÁÖÅÓÔÏÎ $ÁÍ ÉÎ 1ÕÅÅÎÓÌÁÎÄ ÄÕÅ ÔÏ ÉÔÓ ȰÕÎÁÃÃÅÐÔÁÂÌÅ ÉÍÐÁÃÔÓ ÏÎ ÍÁÔÔÅÒÓ ÏÆ 
national environmÅÎÔÁÌ ÓÉÇÎÉÆÉÃÁÎÃÅȱ ɉ0ÏÔÔÉÎÇÅÒ ςππωɊȢ )Æ ÂÕÉÌÔȟ ÔÈÅ ÄÁÍ ×ÏÕÌÄ ÈÁÖÅ 
threatened several endangered species, including a prehistoric lungfish species, 
flood farmland, and dewatered miles of the Mary River (Pottinger 2009). In this 
situation, the ecological values of the river were recognized, and protection of those 
values was made a priority by the government. The government is now looking into 
alternative approaches their water supply needs, including desalination (Pottinger 
2009). 
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3.6.3 BRAZIL 
 
Although Brazil has not yet created a comprehensive river protection plan, the 
evolution of water resource management throughout the country has created 
inroads to and opportunities for the implementation of such a system. In our 
analysis of river protection worldwide, we aimed to look at established systems, and 
also at burgeoning river protection schemes or locations in which there is 
movement toward such a system. Brazil serves as an example of the latter.  
 
Brazil has a population of nearly 200 million people, and is characterized by 
extensive land and abundant water resources (CIA 2009). There is an abundance of 
natural resources prized across the world, however, development goals have not 
always been aligned with environmental protection in Brazil. As is also the case in 
China, some ÏÆ "ÒÁÚÉÌȭÓ ÍÁÊÏÒ ÒÉÖÅÒÓ ÁÒÅ ÉÍÐÁÉÒÅÄȟ ÁÎÄ dam proposals have 
implications for the continued existence of those that have been left in a free-
flowing state. While Brazilian law states that the water from rivers is a public good, 
goals for development make it difficult to protect these precious resources (Mendes 
2009).  
 
)Î ÔÈÅ ÌÁÔÅ ρωχπÓ ÁÎÄ ρωψπÓȟ "ÒÁÚÉÌ ×ÁÓ ÉÎÆÌÕÅÎÃÅÄ ÂÙ &ÒÁÎÃÅȭÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
management schemes and began to look at rivers from a watershed management 
perspective. Prior to this, only rivers were managed. The concept of sustainable 
development began to be discussed in Brazil, and policies were implemented that 
aligned with these goals. The National Policy of Water Resources (Lei 9.433/97), a 
law based on the French model of water resource management, was adopted and 
was characterized by three major principles. Human water consumption was 
prioritized, management was decentralized, and the definition of a hydrographic 
watershed as a geographic unit of planning was introduced. This movement in 
policy led to the formation of the Committee of Hydrographic Watersheds (Mendes 
2009). Among the diverse array of stakeholders are fishermen, owners of 
hydroelectric companies, those who live within the watersheds and river residing 
community members. This committee is responsible for the orientation of decision-
making on the preservation of rivers, and on the healthiness of entire watersheds. 
 
Each major watershed in Brazil is governed by a committee. The municipality which 
occupies the watershed has the most influence in decision-making within the 
committee. In the southeast, the numerous residents and active economy are very 
dependent upon the river, but the potential for pollution is high in this region.  
Therefore, there is strong emphasis on protection within these municipalities, and 
protection enforcement is paramount. In the Amazon region, however, protection 
enforcement is somewhat weak. Federal laws about rivers are based within the 
watershed laws, thus decision making takes place on that level, and enforcement 
measures are prioritized less (Mendes 2009). A river protection system that granted 
responsibility to water committees might be easy to implement since the 
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management structure is already in place. Monitoring protection efforts by the 
central government officials might encourage watershed committees within the 
Amazon to more closely follow protection regulations.   
 
River protection in Brazil is most successful in areas of conservation. In accordance 
with laws pertaining to conservation, vegetative cover cannot be removed, and 
there is a minimum distance from these areas in which agriculture production can 
be conducted. There are even stated repercussions for not respecting these laws in 
protected areas. Deforestation of margins of a river is strictly prohibited. Although it 
is rare that political action is taken in response to violations since most are minor, 
(Mendes 2009), a river protection system with similar regulations to those designed 
for protected areas might be taken into consideration by the Brazilian government.  
 
There are also river basin committees throughout the country, which function as 
courts of decision within the sphere of action of each river basin. Committees 
consist of users, municipal authorities, the organized civil society, and other 
governmental officials (the States and the Union). Each committee acts as the 
ȰÐÁÒÌÉÁÍÅÎÔ ÏÆ ÔÈÅ ×ÁÔÅÒÓȱ ÏÆ ÔÈÅ ÂÁÓÉÎ ɉ-ÉÎÉÓÔÒÙ ÏÆ ÔÈÅ %ÎÖÉÒÏÎÍÅÎÔȟ "ÒÁÚÉÌ ς008) 
and can be as meticulous as they choose when making decisions that will protect 
rivers from development. As a result, there are a number of rivers that are 
undeveloped and truly free-flowing in Brazil.  
 
When a development project is proposed on a river in Brazil, an environmental 
impact study is conducted by experts on behalf of the business that proposes the 
project prior to its inception. These experts are key actors in the approval process of 
dam planning, and policy is often based on what may be biased research and 
conclusions. Social costs should also be included in evaluation of projects that will 
impact rivers and riverside communities (McCormick 2007). IBAMA, the Brazilian 
Institute of the Environmental and the Renewable Natural Resources, is responsible 
for reading the study and assuring its adequacy so that the correct techniques of 
intervention in nature are encouraged, if carried out at all. The Brazilian 
government must also confirm the study, especially if it will finance the project 
(Ministry of the Environment, Brazil 2008). This interaction between environmental 
experts and the government is indicative of the coordination that would be 
imperative to the success of a river protection system.  

Brazil has a very vocal anti-dam movement that began with the First International 
Meeting of People Affected by Dams in Curitiba in 1997. Representatives from 20 
countries and organizations of dam-affected people and of opponents of destructive 
dams came together to share ideas and draft the Declaration of Curitiba. They 
wrote:  

Ȱ/ÕÒ ÓÔÒÕÇÇÌÅÓ ÁÒÅ ÏÎÅ ÂÅÃÁÕÓÅ ÅÖÅrywhere dams force people from their 
homes, submerge fertile farmlands, forests and sacred places, destroy 
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fisheries and supplies of clean water, and cause the social and cultural 
ÄÉÓÉÎÔÅÇÒÁÔÉÏÎ ÁÎÄ ÅÃÏÎÏÍÉÃ ÉÍÐÏÖÅÒÉÓÈÍÅÎÔ ÏÆ ÏÕÒ ÃÏÍÍÕÎÉÔÉÅÓȣ /ÕÒ 
struggles are one because everywhere the people who suffer most from dams 
are excluded from decision-makingȣOur common struggles convince us that 
it is both necessary and possible to bring an end to the era of destructive 
dams. It is also both necessary and possible to implement alternative ways of 
providing energy and managing our freshwaters which are equitable, 
ÓÕÓÔÁÉÎÁÂÌÅ ÁÎÄ ÅÆÆÅÃÔÉÖÅȱ ɉ)ÎÔÅÒÎÁÔÉÏÎÁÌ 2ÉÖÅÒÓ ρωωχɊȢ  

Today, concerns are raised when public hearings take place ɀ and even when they 
ÄÏÎȭÔ. Public hearings usually last for only four or five hours, and the public may or 
may not have been offered much information about the proposed project.  
Communities that will be impacted may not ever be informed of the changes that 
will occur after a dam is built. Environmental impacts tend to be accounted for only 
after a site has already been selected, and those affected sometimes miss the 
opportuni ty to protest (McCormick 2007). Riverside communities may be very 
supportive of a river protection system, and their participation in environmental 
dialogues would contribute to the success of such a system.  
 
As is the case in China, conflicting goals can complicate the decision-making process. 
As Brazil aims ÔÏ ȰÐÒÏÇÒÅÓÓȟȱ ÉÔ also does not want to ignore the potential negative 
impacts of projects. While steps are taken to encourage environmental 
sustainability, decision-makers naturally confront difficult trade-offs (Mendes 
2009). Currently, more than 600 dams are functional in Brazil and have displaced 
thousands of people and disrupted fragile habitats. Thorough evaluations of projects 
that will have lasting impacts on natural resources such as rivers must then be 
conducted if Brazilians wish to safeguard the beauty and utility  of rivers for future 
generations.  
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4. ENVIRONMENTAL INSTITUTIONS AND LAWS OF 

THE 0%/0,%ȭ3 REPUBLIC OF CHINA 
 
4.1 INSTITUTIONS AND THEIR RELATION TO RIVER PROTECTION 
 
This section illuminates some of the roles of and interactions between the major 
institutional structures in China. The functions and responsibilities of key agencies 
are explained, and we identify how each can have a role in the development and 
management of a river protection system.  
 

4.1.1 BASIC INSTITUTIONAL STRUCTURE 
 

4ÈÅ 0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ #ÈÉÎÁ ÉÓ Á 3ÏÃÉÁÌÉÓÔ 2ÅÐÕÂÌÉÃ ×ÉÔÈ ÁÎ authoritative 
hierarchical governance system.  The organizational structure of authority 
establishes a hierarchy of government power from the Central Government to 
smaller geographic offices in provincial, autonomous regions, to prefectural level 
municipalities, and then to local levels of government (Figure 1; Ma and Ortolano 
2000).  Each office in the hierarchy operates within a different administrative rank 
that reflects power and status (Ma and Ortolano 2000).  A functional system of 
specialized commissions and ministries also falls under the authority of the National 
0ÅÏÐÌÅȭÓ #ÏÎÇÒÅÓÓ ÁÎÄ ÔÈÅ 3ÔÁÔÅ #ÏÕÎÃÉÌ ɉÆÉÇÕÒÅ ςɊȢ 5ÎÄÅÒ ÔÈÅ 3ÔÁÔÅ #ÏÕÎÃÉÌȟ ÔÈÅ 
commissions, such as the National Development and Reform Commission, are the 
highest ranking organizations, followed by the ministries, which share rankings 
with provincial level governments. A hierarchical ranking order exists within the 
ministries as well (Ma and Ortolano 2000).   
 
Ministries delegate authority and issue orders within their own lines of command.  
Lower ranking bureaus that operate on a local level act upon the orders of the 
superior office; however, local offices are not beholden to their superior office alone 
(table 3).  Local offices are also responsible to their local governments, who regulate 
their annual budget (Ma and Ortolano 2000).   
 
7ÈÅÎ ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓ ÏÖÅÒÌÁÐ ÂÅÔ×ÅÅÎ ÁÇÅÎÃÉÅÓ ÏÒ ÏÎÅ ÁÇÅÎÃÙȭÓ ÁÃÔÉÏÎÓ ÁÆÆÅÃÔ 
ÁÎÏÔÈÅÒȭÓȟ ÔÈÅÒÅ ÉÓ ÎÏ ÃÌÅÁÒ ÌÉÎÅ ÏÆ ÁÕÔÈÏÒÉÔÙ ÕÎÌÅÓÓ ÔÈÅ 3ÔÁÔÅ #ÏÕÎÃÉÌ ÉÎÔÅÒÖÅÎÅÓ ÁÎÄ 
provides an official ruling. Therefore, ministries and commissions have to develop a 
consensus for allocation of authority that is drafted into law before it can be passed 
by the State Council, who can then issue binding orders to the Ministries (Ma and 
Ortolano 2000; Lieberthal 1997.)   
 
An understanding of this hierarchical authoritarian system and the roles of relevant 
agencies gives legitimacy to our recommendations for the development of a river 
protection. Identifying appropriate institutional stakeholders is critical to building 
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an effective conseÎÓÕÓ ÂÕÉÌÄÉÎÇ ÃÏÁÌÉÔÉÏÎȢ  4ÈÅ ÒÏÌÅÓ ÏÆ ÔÈÅ .ÁÔÉÏÎÁÌ 0ÅÏÐÌÅȭÓ 
Congress and the State Council are explained below. Descriptions of three relevant 
ministries that we have identified as likely candidates to play lead roles in the river 
protection system follow. We conclude with discussions of additional ministries, 
bureaus, and authorities that can also play supportive roles in the decision making 
process.   
 
 
 

 

FIGURE 4.1.1.1:  CHINESE GOVERNANCE HIERARCHY FROM THE CENTRAL GOVERNMENT TO THE 

LOCAL LEVEL GOVERNMENT OFFICES (MA AND ORTOLANO 2000). 
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FIGURE 4.1.1.2:  CHINESE INSTITUTIONAL STRUCTURE.  
4ÈÉÓ ÆÉÇÕÒÅ ÉÎÄÉÃÁÔÅÓ ÔÈÅ ÄÅÌÅÇÁÔÉÏÎ ÏÆ ÁÕÔÈÏÒÉÔÙ ÆÒÏÍ ÔÈÅ .ÁÔÉÏÎÁÌ 0ÅÏÐÌÅȭÓ #ÏÎÇÒÅÓÓ ÔÏ ÔÈÅ 
State Council and the ministries, bureaus, offices, and local governments beneath them.  
Agencies that could play a role in river protection are marked in bold font. 
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FIGURE 4.1.1.3: BASIC LINE OF AUTHORITY FROM THE CENTRAL GOVERNMENT TO LOWER RANKING 

MINISTERIAL BUREAUS.   
Decisions made in the State Council are passed on to supporting ministries, who then 
delegate authority and responsibility to the lower level bureaus.  Individual bureaus also 
receive orders from their local political offices.  
 

 

4.1.1.1 NATIONAL PEOPLEȭS CONGRESS  

 
The National Peopleȭs Congress is the highest-ranking administrative body in 
#ÈÉÎÁȭÓ ÌÅÇÁÌ ÓÙÓÔÅÍ (Ma and Ortalano 2000). The Congress has the power to write  
and revise legislation, augment the Constitution, examine and approve plans for 
national economic and social development, approve the state budget, decide on the 
establishment of special administrative regions as well as on which systems will  be 
instituted within the regions, provide oversight to state agencies, and elect key 
officials such as the President, the Premier, and heads of state agencies (Gov.cn 2008 
a).  The #ÏÎÇÒÅÓÓȭÓ Ðlenary sessions are held annually and under special 
circumstances; however, other Congressional committees meet more frequently 
(Gov.cn 2008 a).  The standing committee, which consists of the chairman, 
secretary-general, and additional members who do not hold other offices in the 
state administrative organs, meets bi-monthly (Gov.cn 2008a).  Additional special 
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committees of the Congress may meet more frequently (Gov.cn 2008a).  These 
committees study, review, and draft motions and bills.  Special committees are 
composed of the chairman, vice chairman, and other nominated members (Gov.cn 
2008a). Similar congressional structures also exist on smaller government scales 
down to the township; they provide similar functions to the national congress, but 
on a local scale (Gov.cn 2008a). 
 
#ÏÎÇÒÅÓÓȭÓ ÁÕÔÈÏÒÉÔÙ ÔÏ the responsibilities and the function and leadership of key 
agencies indicates that its authority can have a significant impact on the success of a 
river protection program .  With Congress support, a river protection program can 
be provided with legislative support, a national budget, and the authority to move 
quickly on setting up the river protection system.  While Congress cannot provide an 
administrative role, it can provide a river protection system with the tools and 
resources that are necessary for effectiveness.  
 

4.1.1.2 STATE COUNCIL OF THE PEOPLEȭS REPUBLIC OF CHINA  

 
TÈÅ 3ÔÁÔÅ #ÏÕÎÃÉÌ ÏÆ ÔÈÅ 0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ #ÈÉÎÁ ÉÓ ÔÈÅ ÈÉÇÈÅÓÔ ÅØÅÃÕÔÉÖÅ ÏÒÇÁÎ ÉÎ 
the Chinese National Government (Ma and Ortalano 2000). The Council is comprised 
of the Premier, vice-premiers, State councilors, heads of ministries and 
commissions, the Auditor -General, and the Secretary General (Gov.cn 2008b).  The 
Premier is nominated by the President and ÒÅÖÉÅ×ÅÄ ÂÙ ÔÈÅ .ÁÔÉÏÎÁÌ 0ÅÏÐÌÅȭÓ 
Congress (Gov.cn 2008b).  The State Council is responsible for carrying out the 
policies set by the Communist Party as well as the laws and regulations put forward 
by the .ÁÔÉÏÎÁÌ 0ÅÏÐÌÅȭÓ #ÏÎÇÒÅÓÓ ɉ'ÏÖȢÃÎ ςππψÂɊ.  The Council also has 
responsibilities within the realms of international politics, diplomacy, national 
defense, finance, economy, culture, and education.  All of the states ministries, 
commissions, state institutions, and state administrations work under the State 
Council (Gov.cn 2008b). 
 
For a river protection system to be successful, it will require the support of the State 
Council, who has authority over all ministries, and has the ability to approve 
legislation that the ministries have to promulgate (Gov.cn 2008).  A river protection 
system that is written into law and approved by the State Council provides more 
authority than a system that exists only as a program assigned by a ministry.  
Programs within a ministry cannot limit the behavior of other ministries and can be 
overridden by orders from the State Council (Ma and Ortalano 2000).  Protection 
systems that have authority provided by the State Council will be recognized in 
future development plans.  Additionally, a protection system that is legally approved 
by the State Council can facilitate communication between ministries.  
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4.1.2 POTENTIAL  MANAGEMENT AGENCIES FOR A RIVER PROTECTION 

SYSTEM 
 

4.1.2.1 MINISTRY OF ENVIRONMENTAL PROTECTION 

 
 The Ministry of Environmental Protection (MEP) is the central agency under the 
State Council that is designated to protect the environment in China (Ma and 
/ÒÔÁÌÁÎÏ ςπππɊȢ  4ÈÅÉÒ ÍÉÓÓÉÏÎ ÉÓ ȰÔo prevent and control environmental pollution, 
protect nature and ecology, supervise nuclear safety, safeguard public health and 
environmental safety, and promote the harmony between man and nature (MEP 
2009)ȱȢ 4ÈÅ -%0 ÈÁÓ ÌÅÇÁÌȟ ÏÖÅÒÓÉÇÈÔȟ ÁÎÄ ÐÕÂÌÉÃ ÏÕÔÒÅÁÃÈ ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓȟ ÁÌÌ ÏÆ 
which could support an effective river protection system.  
 
The MEP has the legal authority to establish environmental protection plans and 
designate zones for environmental protection. It also has the legal authority to draft 
and revise environmental legislation (MEP 2009). A river protection system lead 
authority requires an ability to designate land as protected from development and 
ÈÁÖÅ ÅØÐÅÒÉÅÎÃÅ ÄÒÁÆÔÉÎÇ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÒÏÔÅÃÔÉÏÎ ÐÌÁÎÓȢ !ÄÄÉÔÉÏÎÁÌÌÙ ÔÈÅ -%0ȭÓ 
ability to draft and revise environmental law indicates that the agency could even 
improve the effectiveness of the river protection as new issues arise. 
 
The MEP has oversight of protected areas and already conducts environmental 
monitoring in regions of interest and other protected areas.  This experience could 
be applied to plans for river protection. The MEP could assure that protection rules 
are followed and that the values for which rivers are protected are maintained. The 
MEP is the agency responsible for reviewing environmental impact assessment 
reports for proposed development projects (MEP 2009).  As a lead agency for a river 
protection system, the MEP can offer its insight about where these projects are 
proposed and ensure that development projects do not unduly harm the 
environment and also do not interfere with the goals and plans of protected rivers. 
 
Finally, the MEP is responsible for public outreach, education, and dissemination of 
environmental information (MEP 2009).  Analysis of other river protection 
frameworks reveals that public outreach and involvement are key elements of river 
protection system efficacy.  Through increased public education and the creation of 
opportunities for public participation, the MEP can increase the visibility of the 
values of river protection, increase public support for the protection of rivers, and 
improve adherence to the restrictions applied to these protected ÒÉÖÅÒÓȢ 4ÈÅ -%0ȭÓ 
authority to draft law, designate zones of environmental protection, provide 
environmental monitoring, provide public outreach and education, and regulate 
project development uniquely positions it to provide a leadership role in a river 
protection system.  
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4.1.2.2 LOCAL ENVIRONMENTAL PROTECTION BUREAUS 
 
Environmental Protection Bureaus (EPB) are the acting offices of the Ministry of 
Environmental Protection at the local level.  They are responsible for enforcing 
national environmental laws and policies, setting local pollution standards, and 
assessing environmental accidents and disputes (Jahiel 1998).  Since the EPBs are 
the local offices of the MEP, they could either manage rivers that are protected by 
the MEP under a river protection plan or serve as active monitors of the protected 
rivers. 
 

4.1.2.3 MINISTRY OF WATER RESOURCES 

  
The Ministry of Water Resources (MWR) is the Chinese governmental department 
responsible for water administration (MWR 2009). The MWR was founded in 1949 
as the primary water administration in China.  In 1982, the MWR and the Ministry of 
Electric Power were consolidated into the Ministry of Water Resources and Electric 
Power, and in 1988, the State Council renamed the Ministry the Ministry of Water 
Resources. The MWR would maintain responsibility for water resources and electric 
power (MWR 2009). Although the agency supports project that further energy 
development, it also has the capacity to aid a river protection system. 
 
The MWR manages national water resources to meet a number of national interests 
from the protection of water quality for drinking water, to development of resources 
for energy production and flood control, to the conservation and protection of water 
resources (MWR 2009). The MWR is a well-funded ministry that could provide the 
resources needed to maintain the functions of a river protection system that other 
ministries such as the MEP may not be able to provide.  Second, although it often 
supports development projects, the MWR has other mandates to manage and 
preserve water resources in a rational manner, that lend to the ministries ability to 
be a lead river protection administration (MWR 2009).  
 
The MWR is the lead planning and supervising authority for river basin 
management planning.  Plans are designed to ensure that water resources are 
developed and utilized - domestic, industrial, and environmental uses of water are 
all taken into account. The MWR has designed plans for national resource 
conservation. Plans that address urban conservation and water savings as well as 
national soil loss control programs have been put into action (MWR 2009).   Other 
programs are focused on development.  The MWR controls the development of 
major rivers, lakes, and other water bodies since it organizes and implements 
construction and management projects and is responsible for resettlement plans 
that must be drawn as a result of these projects.   
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4.1.2.4 RIVER BASIN AUTHORITIES AND WATER RESOURCE BUREAUS 
 
River Basin Authorities (RBA) and Water Resource Bureaus (WRB) oversee the 
function of the MWR on regional scales (Ma and Ortalano 2000).  WRBs are the local 
level offices of the MWR and work alongside local governments.  Since rivers and 
watershed basins often cross political boundaries, difficulties can arise when 
regional bureaus and governments have contrasting interests. River Basin 
Authorities have been established to manage rivers and watersheds that cross these 
geopolitical boundaries (Ma and Ortalano 2000). 
 
Water Resource Bureaus manage local issues (Mertha 2008).  Bureau offices do not 
have strict rules for how their departments are set up (Mertha 2008).  Their region 
of authority is usually established following physical and topographical lines, rather 
than political jurisdictions (Merhta 2008). They have some autonomy in their 
operational structure since they receive their budget and personnel allocations from 
the government at the corresponding level (Mertha 2008), and so they are able to be 
very focused on issues of local concern.  This system allows for the bureau the 
flexibility to either provide high levels of protection or on the other end local 
pressure for rapid economic development could result in additional hydropower 
construction. 
 
There are 7 national-level River Basin Authorities or Commissions (MEP 2009):  

¶ Chagjian Water Resources Commission 
¶ Yellow River Conservancy Commission  
¶ Huai River Water Resources Commission 
¶ Hai River Water Resources Commission 
¶ Pearl River Water Resources Commission 
¶ Songliao River Water Resources Commission 
¶ Taihu Basin Authority. 

 
These rÉÖÅÒ ÂÁÓÉÎ ÁÕÔÈÏÒÉÔÉÅÓ ÁÒÅ ÒÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÍÁÎÁÇÉÎÇ ÔÈÅ ÎÁÔÉÏÎȭÓ ÍÁÊÏÒ ÒÉÖÅÒÓ 
that cross provincial boundaries (Mertha 2008).  These commissions and 
authorities operate at the provincial level of government, except for the Changjian 
Water Resource Commission, which under special circumstances receives direct 
authority from the State Council, allowing it to bypass approval from the Ministry of 
Water Resources and the Provincial Government (Mertha 2008). 
 
Since local economic, social, and environmental benefits may drive the need for 
river protection, RWBs and RBAs can have management roles in a river protection 
system. These local bodies can balance the needs and values of the local 
communities through the provision of local expertise and insight.  Large 
development projects are decided at the national level and supersede local approval 
(Mertha 2008).  Given this reality, river protection that operates on a national level 
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will be likely to ensure that local protection concerns are not trumped by national 
development demands.  
 

4.1.2.5 NATIONAL DEVELOPMENT AND REFORM COMMISSION (NDRC) 
  

The National Development and Reform Commission, formerly the State Planning 
Commission, is responsible for the development, implementation and monitoring of 
#ÈÉÎÁȭÓ ÅÃÏÎÏÍÉÃ ÐÌÁÎÓ ÁÎÄ ÃÏordinates existing social and development plans 
between government agencies and ministries (NDRC 2009).  Additionally, the NDRC 
is responsible for the examination and approval of major construction projects, and 
promotes the Western Region Development Program, which aims to increase 
economic development of the poorer western communities (NDRC 2009).  While the 
.$2# ÄÏÅÓ ÎÏÔ ÈÁÖÅ ÄÉÒÅÃÔ ÁÄÍÉÎÉÓÔÒÁÔÉÖÅ ÁÕÔÈÏÒÉÔÙ ÏÖÅÒ #ÈÉÎÁȭÓ ×ÁÔÅÒ ÂÏÄÉÅÓȟ ÉÔÓ 
role in regulation, planning and development and its lead role in managing the 
ÎÁÔÉÏÎȭÓ ÅÃÏÎÏÍÙ ÉÎÄÉÃÁÔÅ ÔÈÁÔ ÉÔ ÃÏÕÌÄ ÂÅ Á ÕÓÅÆÕÌ ÁÇÅÎÃÙ ÉÎ ÔÈÅ ÍÁÎÁÇÅÍÅÎÔ ÏÆ Á 
river protection system.  
 
Many NDRC programs promote development, but the NDRC provides planning 
support that encourages protection as well.  The State Council has required that the 
NDRC promote sustainable development and the conservation of natural resources 
(NDRC 2009). The NDRC has promoted environmentally friendly industries and has 
ÃÒÅÁÔÅÄ ÐÌÁÎÓ ÔÏ ÒÅÄÕÃÅ ÅÍÉÓÓÉÏÎÓȢ !ÄÄÉÔÉÏÎÁÌÌÙȟ ÔÈÅ .$2#ȭÓ ÒÏÌÅ ÉÎ ÄÅÖÅÌÏÐÉÎg plans 
to restructure economic systems can be used to help design new economic plans 
that utilize river protection to boost regional economies through expansion of the 
tourism and recreational industries.  
 
The NDRC encourages development, but is also mandated to find ways to preserve 
natural resources.  The NDRC could provide national planning support and ensure 
that national economic and development plans do not conflict with the goals of river 
protection.   

 
4.1.3 ADDITIONAL MINISTRIES, BUREAUS, AND OFFICES  

 
The MEP, MWR, and NDRC may be best positioned  to provide the lead support for a 
river protection system; however, decision makers responsible for drafting river 
protection plans should also consider the potential role of the following agencies as 
consulting bodies given their unique knowledge and expertise that may benefit the 
strength and efficacy of river protection. 
 

4.1.3.1 MINISTRY OF CULTURE OF THE PEOPLEȭS REPUBLIC OF CHINA 
 

A river protection system for China does not only seek to protect rivers for their 
environmental values, but for their economic, social and cultural values as well. The 
Ministry of Culture (MOC) is involved in the protection of all forms of Chinese art, 
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literature, and immovable relics (China Embassy 2004; MOC 2006).  Immovable 
relics include ancient cultural remains, ancient tombs, significant architecture, 
temples, carvings, murals, and other important remnants of Chinese history.  There 
are nearly 400,000 immovable cultural relics registered with different levels of 
government (MOC 2006).  
 
The Ministry of Culture is the chief authority responsible for overseeing the State 
Administration of Cultural Heritage (SACH) (MOC 2006).  This Administration can 
play a significant role in promoting the protection of rivers for their social and 
cultural values. This SACH examines and reports on historical and cultural cities and 
legacy projects, examines the appropriateness of excavation, protection, and 
maintenance of key state relics, and oversees the allocation of funds utilized to 
protect such relics (China Embassy 2004; MOC 2006).   
 
The MOC claims that local economic and social development has benefited due in 
part to the protection of these sites.  World Heritage Sites such as the Forbidden City 
and the %ÍÐÅÒÏÒ 1ÉÎÇȭÓ 4ÅÒÒÁ-cotta Warriors and Horses sites, for example, have 
become world famous tourist destinations that also provide jobs and income for 
local communities (UNESCO 2010).  This suggests that rivers protected for their 
cultural values may provide similar financial gains for local communities as 
protected rivers provide surrounding communities greater visibility to tourists. 
Current laws do not provide complete protection from development to many 
registered cultural heritage sites. Managers of infrastructure development projects 
are required to conduct surveys to determine if there are sites of cultural 
significance that would be harmed by development.  The Chinese Cultural Heritage 
Law states that development projects should avoid developing these sites, but if this 
is not possible, it is the responsibility of the MOC to conduct excavations and decide 
if the site can be preserved with development (MOC 2006). 
 
In 2005, the State Council issued a document calling for the 0ÅÏÐÌÅȭÓ 'ÏÖÅÒÎÍÅÎÔ at 
all levels to recognize the value of protecting cultural heritage and to increase 
ÅÆÆÏÒÔÓ ÔÏ ÐÒÏÔÅÃÔ ÔÈÅ ÎÁÔÉÏÎȭÓ ÃÕÌÔÕÒÁÌ ÈÅÒÉÔÁÇÅȢ  3ÈÏÒÔÌÙ ÁÆÔÅÒ, the MOC called for 
efforts to expand and strengthen the laws designed to protect cultural relics.  
Integration of cultural protection into a river prot ection program could be one such 
route, and this could be achieved by either granting the MOC some authority in a 
river protection system or by including the MOC and SACH as a major contributors 
to the decision making process.  
 

4.1.3.2 UNITED NATIONS EDUCATION, SCIENCE, AND CULTURAL ORGANIZATION 

(UNESCO) 
 

The United Nations Educational, Scientific and Cultural Organization (UNESCO) 
identifies and encourages the protection and preservation of cultural and natural 
heritage across the globe (UNESCO 2010). UNESCO has listed 38 world heritage 
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sites within China and 52 additional sites are being considered for listing (UNESCO 
2010). The World Heritage Site labeling has increased the visibility of many of these 
sites to the world. Sites such as the Great Wall, tombs of emperors, Giant Panda 
sanctuaries, and karst landscapes have become world famous tourist destinations. 
While the UNESCO office does not have any political authority in China, it does have 
the ability to designate or rescind World Heritage Site status of locations (UNESCO 
2010). By listing protected rivers and segments as World Heritage Sites, these rivers 
and segments may experience similar increases in tourism increasing the economic 
potential of the protected areas. 
 

4.1.3.3 STATE FORESTRY ADMINISTRATION 
 

The State Forestry Administration is responsible for managing forestry work 
conducted in China.  Their major responsibilities include forest resource 
development, establishment of afforestation programs, management of forests for 
the conservation of national plant and animal species, and provision of support and 
guidance for scientific research of forests (Gov.cn 2009).   
 
Forest management plays a large role in watershed dynamics and stream flow 
characteristics.  Changes in land cover affect erosion, water runoff, and subsurface 
flow characteristics; dramatic changes in these watershed elements can jeopardize 
the quality of a river. Coordination between the State Forestry Administration and 
ÔÈÅ 2ÉÖÅÒ 0ÒÏÔÅÃÔÉÏÎ 0ÒÏÇÒÁÍȭÓ ÌÅÁÄ ÁÇÅÎÃÉÅÓ ÃÏÕÌÄ ÅÎÃÏÕÒÁÇÅ ÐÒÏÔÅÃÔÉÏÎ ÏÆ Òiver 
values.  
 

4.1.3.4 MINISTRY OF LAND AND RESOURCES 
 

The Ministry of Land and Resources (MLR) is responsible for planning, 
ÁÄÍÉÎÉÓÔÒÁÔÉÏÎȟ ÐÒÏÔÅÃÔÉÏÎ ÔÏ ÅÎÓÕÒÅ ÔÈÁÔ ÔÈÅÒÅ ÉÓ ÒÁÔÉÏÎÁÌ ÕÔÉÌÉÚÁÔÉÏÎ ÏÆ #ÈÉÎÁȭÓ ÌÁÎÄ 
and marine natural resources (MLR 2010).  The MLR develops and oversees land 
use planning for urban and mineral development prior to State Council approval 
(MLR 2010).  
 
Land use planning and mineral extraction can have significant downstream impacts 
on water quality in rivers. To ensure that future resource development does not 
impair protected rivers, collaboration between River Protection Authorities and the 
Ministry of Land Resources is highly recommended. 
  

4.1.3.5 CHINAȭS NATIONAL TOURISM ADMINISTRATION 
 
#ÈÉÎÁȭÓ .ÁÔÉÏÎÁÌ 4ÏÕÒÉÓÍ !ÄÍÉÎÉÓÔÒÁÔÉÏÎ ɉ#.4!Ɋ ÉÓ ÔÈÅ Ágency under the State 
Council that is responsible for developing the national tourism industry (CNTA 
2010). The CNTA plans and coordinates development of the industry through 
market development strategies, oversight of  the development of tourism resources, 



69 

 

consistency of the quality of customer and tourist services, and management of 
subordinate organizations (CNTA 2010).  The CNTA could aid river protection 
authorities by increasing the economic viability of protected rivers through the 
promotion of touri sm in selected areas. 
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4.2 ENVIRONMENTAL LAWS AND THEIR RELATION TO RIVER 

PROTECTION 
 
This section highlights a number of Chinese environmental laws which are relevant 
to the protection of rivers. Each of the laws is summarized, and the institutions 
responsible for its implementation are identified. Most importantly, an explanation 
of how each of the laws is applicable to the development and management of a river 
protection system is provided.    

 
4.2.1 ENVIRONMENTAL PROTECTION LAW OF THE PEOPLEȭS REPUBLIC OF 

CHINA 
 
#ÈÉÎÁȭÓ %ÎÖÉÒÏÎÍÅÎÔÁÌ 0ÒÏÔÅÃÔÉÏÎ ,Á× ɉ%0,Ɋ ×ÁÓ #ÈÉÎÁȭÓ ÆÉÒÓÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÌÁ× 
and it established the foundation for all ensuing environmental laws in China 
(Gheleta 1998). Originally developed in 1979 and updated in December of 1989, the 
law was designeÄ ÆÏÒ ȰÔÈÅ ÐÕÒÐÏÓÅ ÏÆ protecting and improving ÐÅÏÐÌÅȭÓ 
environment and the ecological environment, preventing and controlling pollution 
and other public hazards, safeguarding human health and facilitating the 
development of socialist modernization (Environmental Protection Law 1989; 
Gheleta 1998ɊȢȱ To ensure that environmental protection is considered in all future 
development, environmental plans are required to be coordinated with and 
incorporated into national economic and social development plans.  The EPL builds 
upon the state constitution and sets up a framework for more precise laws to be 
established (Gheleta 1998). This section provides an explanation of a few of the key 
elements of the Environmental Protection Law that can be applied to river 
protection. 
 
The EPL establishes environmental protection responsibilities for a number of 
relevant government agencies; however, the majority of environmental oversight is 
assigned to the Ministry of Environmental Protection (Environmental Protection 
Law 1989). The MEP is responsible for establishing pollutant discharge standards 
and environmental monitoring systems and networks, drawing up environmental 
protection plans, and issuing regular environmental situation bulletins to the public 
(Environmental Protection Law 1989). 
 
Article 17 of the EPL mandates that the MEP protect a diverse array of natural 
features and ecosystems, especially regions with rare and endangered plant and 
animal species. Features include major sources of water, regions of cultural and 
historical significance, fossil deposits, karat caves, traces of glaciers, volcanoes, hot 
springs, and precious trees.  The EPL also contains a series of articles that are 
designed to ensure the maintenance of water quality by limiting the discharge of 
pollutants from construction, agriculture and urban development.  
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The most significant provision for protection of water resources in the EPL is Article 
ρσȟ ×ÈÉÃÈ ÒÅÑÕÉÒÅÓ ÔÈÅ -%0ȭÓ ÁÐÐÒÏÖÁÌ ÏÆ Á ÃÏÎÓÔÒÕÃÔÉÏÎ ÐÒÏÊÅÃÔȭÓ %ÎÖÉÒÏÎÍÅÎÔÁÌ 
Impact Assessment before the Department of Planning can ratify the projectȭs 
development plan. This article applies to all major construction, including the 
development of reservoirs and other river impoundments; hence, the EPL will be a 
key law and the MEP an important authority  if a river protection system is 
developed. 
 
The EPL was one of the first legal documents that demonstrated the Chinese 
ÇÏÖÅÒÎÍÅÎÔȭÓ commitment to creation of a balance between protecting natural 
terrestrial and aquatic environments and increasing development ɀ this marked a 
departure from an old belief that economic growth undoubtedly results in the loss 
of cultural and biological diversity (Mc Donald 2007).  The EPL has multiple 
provisions that require the protection of water resources from pollution and 
development that harms communities, wildlife, scenic locations and nature reserves 
that depend on the water.  The EPL builds on that assertion by requiring efficient 
and reasonable use of resources along with provisions to oblige pollution-reducing 
technology as vehicles to ensure the protection of the natural environment 
(Environmental Protection Law 1989).  
 
The Environmental Protection Law has proved to be a pivotal piece of legislation in 
ensuring that environmental preservation be prioritized. Though the law does not 
specifically reference river protection, many of the articles that provide mandates 
for protecting species, habitat, and cultural relics could be administered to provide 
such protection. Additionally, requirements for maintenance of water quality 
standards for both human and natural environments can be applied to situations in 
which dams will result in disturbance of sediment and nutrient flow, decline of 
dissolved oxygen in water, stimulate rapid algae growth, or provide any other threat 
to water quality. Lastly, Article 13, which requires the MEP to approve a projectȭs 
EIS, could be expanded to consider the value of protecting a river before it is 
developed. Such considerations exist in other river protection systems such as the 
Wild and Scenic Rivers System in the United States.  
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4.2.2 WATER LAW 
 
ADOPTED JANUARY 1988; REVISED AUGUST 2002 
 
The Chinese water law presents a framework to achieve rational water resource 
development, planning, and use. The law aims to establish programs that balance 
the needs of development, meet urban, agricultural, and commercial demands, and 
the safeguard the environment. Some of the main goals are to ensure that water 
development is planned for multiple beneficial uses and to encourage conservation 
of water resourcÅÓȢ  -ÁÎÙ ÏÆ ÔÈÅ 7ÁÔÅÒ ,Á×ȭÓ ÇÏÁÌÓ ÁÎÄ ÍÁÎÄÁÔÅÓ ÁÒÅ ÃÏÎÓÉÓÔÅÎÔ 
with policy  that is also needed for river protection. This section discusses some of 
the most significant elements of the Chinese Water Law, and explains how the law 
can be applied to river protection in China. 
 
PLANNING FOR WATER RESOURCES 
 
Effective water resource planning is a crucial element for any successful river 
protection program.  The Chinese Water Law calls for resource planning to be made 
on both river basin and regional scales and requires the drafting of comprehensive 
and special plans. Comprehensive plans address economic and social development 
needs as well as the extent of water resources development, utilization, 
conservation, and protection. Special plans address the utility of  the water resource 
projects such as flood control, irrigation, navigation, water supply, hydropower, 
fisheries, logging, conservation of water, and sediment control. Newly drafted 
comprehensive and special plans should also consider other existing plans such as 
the general urban, land use and environmental protection plans, as well as the 
consumptive needs of regions and industry. Plans should take into account the 
results of scientific surveys, investigation and assessments of water resources made 
by the Ministry of Water Resources (MWR).  County level governments are 
responsible for monitoring local hydrology and water resources and for providing 
that information to the public (Water Law 2002).  
 
As outlined in the Water Law, all waterworks must be built within the guidelines 
established by the comprehensive river basin plans.  All construction projects on 
key rivers and lakes must receive approval from the relevant River Basin Authority 
after they confirm that the construction is in compliance with the comprehensive 
plan. All other rivers must receive similar approval from MWR at or above the 
county level, in conjunction with other relevant departments at the same level 
(Water Law 2002).  
 
WATER RESOURCES DEVELOPMENT AND UTILIZATION 
 
The chapter dealing with water resource development and utilization presents a few 
opportunities for promoting river protection; however, it also presents the 
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strongest policy roadblocks to such a system as well. It establishes the requirement 
for multipurpose use of water resources as well as requirements for governments at 
all levels to identify opportunities for water conservation and utilization of 
alternative water supplies, such as rainwater harvesting, recycled water, and water 
desalination. It also emphasizes the necessity of scientific analysis of the geologic 
appropriateness of a project as well as analysis of the environmental impacts of 
these projects; however, these articles are in stark juxtaposition to other mandates 
that require the development of these resources.  Article 21 places urban daily 
supply as the clear priority over the needs of agriculture, industry, the environment, 
and navigation.  Article 26 encourages the development of hydroelectric dams and 
cascading developments, when possible.  Article 27 encourages development and 
utilization of water resources for transportation, though it also requires such 
development projects to develop facilities to allow the passage of wildlife, ships, and 
log rafting or to provide some other remedial action if authorized by the appropriate 
department (Water Law 2002).  
 
PROTECTION OF WATER RESOURCES, WATER AREAS AND WATERWORKS 
 
The articles pertaining to the protection of water resources can provide additional 
support to a river protection system.  The articles explain how all levels of the MWR, 
the River Basin Authorities, and all other relevant departments must ensure proper 
flow in water bodies so as not to inhibit the designated water purification capacity.  
Basin authorities are required to determine the pollution-receiving capacity of the 
water areas and prescribe appropriate total pollution discharge limit 
recommendations to the MWR.  Additionally, these articles explain how a system in 
which the MWR, in conjunction other relevant provincial authorities can divide key 
water bodies into functional zones.  Functional zones can be designated for multiple 
purposes, but the law emphasizes the use of protecting drinking water sources as a 
priority (Water Law 2002).  A river protection system could use this pre-established 
system to develop functional zones for river protection. 
 
The Chinese Water Law has excellent potential in aiding a national river protection 
system. The requirements for measuring the needs of regions alongside 
environmental needs, mandates for scientific feasibility, and maintenance of specific 
river flows provide strong legal foundation to support the protection of specific 
rivers and river segments. Additionally, the provisions that allow for the designation 
of functional zones indicate that an existing framework could be used to set aside 
key water bodies for protection. The Water Law provides a legal foundation from 
which decision makers can learn and apply to a river protection system.  
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4.2.3 LAW ON PREVENTION AND CONTROL OF WATER POLLUTION 
 
Originally aÄÏÐÔÅÄ ÉÎ ρωψτ ÁÎÄ ÒÅÖÉÓÅÄ ÉÎ ςππψȟ ÔÈÅ ,Á× ÏÆ ÔÈÅ 0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ 
China on Prevention and Control of Water Pollution, was created to prevent and 
control water pollution, protect and improve the environment, safeguard human 
health, ensure effective use of water resources, and promote sustained economic 
and social development (Water Pollution Law 1984). The Law details plans for the 
prevention and control of water pollution in river basins and entire regions.  
 
Local governments at various levels and departments under the State Council 
incorporate the protection of the water bodies into their plans (Water Pollution Law 
1984). When a plan involves two or more provinces, the environmental protection 
administration  works in conjunction with the water conservancy administration to 
avoid controversy. Water disputes that involve different administrative levels are 
settled through negotiation between local governments, or through coordination 
ÆÁÃÉÌÉÔÁÔÅÄ ÂÙ Á ÃÏÍÍÏÎ ÈÉÇÈÅÒ ÐÅÏÐÌÅȭÓ ÇÏÖÅÒÎÍÅÎÔ (Water Pollution Law 1984). 
 
The Law stipulates that water bodies that possess unique economic values (e.g. 
important fisheries) or cultural values (e.g. scenic or historic sites), may be 
designated as protected zones ÂÙ ÔÈÅ ÐÅÏÐÌÅȭÓ ÇÏÖÅÒÎÍÅÎÔ ÁÔ ÏÒ ÁÂÏÖÅ ÔÈÅ ÃÏÕÎÔÒÙ 
level (Water Pollution Law 1984). Activity within  protected zones must not violate 
water quality standards for uses specified by the designation. Tourism and 
swimming activities may cause water pollution to domestic and drinking water 
supplies, and therefore are ÐÒÏÈÉÂÉÔÅÄ ×ÉÔÈÉÎ ÔÈÅ ȰÆÉÒÓÔ ÃÌÁÓÓȱ ÐÒÏÔÅÃÔÅÄ ÚÏÎÅȢ ! 
report in 2004 recommends the establishment of a comprehensive legal framework 
for a system of protected areas (CCICED 2004). This would be applicable to a river 
protection system since the protection of these areas would ensure that values are 
preserved, and that the integrity of the river would be preserved.   
 
RELEVANCE TO RIVER PROTECTION 
 
Different aspects of this law could be applicable to a river protection system. Article 
10 states that collaboration can take place if plans for river basins involve two or 
more provinces (or counties). This would be important for a protection system 
because it is likely that a river, and even a river segment, will stretch between 
provinces.  
 
Article 12 recognizes a number of different values that water bodies posses. In a 
river protection system, multiple environmental, economic, and social values would 
be recognized that are often overlooked. It is important that this law protects 
environmental areas by setting aÓÉÄÅ ȰÚÏÎÅÓȱ ÔÈÁÔ ÌÉÍÉÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌÌÙ ÄÅÓÔÒÕÃÔÉÖÅ 
activities to ensure continued protection.  
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4.2.4 STATUTE FOR ADMINISTRATION OF RIVERWAYS OF THE PEOPLEȭS 

REPUBLIC OF CHINA 
 
The Riverways Statute, enacted in 1988, was established in order to improve 
riverway  administration, ensure safety in flood prevention, and promote the 
effective utilization and development of river and lake resources (Gheleta 1998). 
After the law was enacted, plans were created for the development and utilization of 
rivers and lakes and these were integrated into national and economic social 
development endeavors. Activities that would hinder flood control efforts were to 
be prevented (Gheleta 1998). While this law strives to maintain the integrity of 
riverbanks (e.g. it is forbidden to harm trees along a riverbank or remove 
vegetation) and promote sustainable development, the protection of a river or 
segment would alone be beneficial in conserving riparian environments. This 
statute is important to resource protection, and could be used as a reference in the 
creation of different zones that could be established to specifically designate 
different areas for different uses, continuing to protect rivers and their surrounding 
environments.    
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4.2.5 ENVIRONMENTAL IMPACT ASSESSMENT LAW  
 
INTRODUCTION 
 
4ÈÅ 0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ #ÈÉÎÁ ÂÅÇÁÎ ÕÓÉÎÇ ÔÈÅ %ÎÖÉÒÏÎÍÅÎÔÁÌ )ÍÐÁÃÔ !ÓÓÅÓÓÍÅÎÔ 
(EIA) process in 1979 (Tullos 2008). EIAs were formally adopted as part of the 
Environmental Protection Law in 1989. In the late 1990s, work began on a new, 
stand alone Environment Impact Assessment Law (EIA Law). This law was passed in 
2002 and officially came into effect on September 1, 2003 (Wang et al. 2003). The 
goal of an EIA is to characterize and minimize environmental impacts associated 
with proposed projects (Tullos ςππψɊȢ )Î #ÈÉÎÁȟ ÔÈÅ %)! ,Á×ȭÓ ÓÔÁÔÅÄ ÐÕÒÐÏÓÅ ÉÓ ÔÏ 
ÆÕÒÔÈÅÒ ÓÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔ ÇÏÁÌÓ ÁÎÄ ÔÏ ȰÐÒÅÖÅÎÔ ÔÈÅ ÕÎÆÁÖÏÒÁÂÌÅ ÉÍÐÁÃÔÓ ÏÆ 
ÐÒÏÇÒÁÍÓ ÁÎÄ ÃÏÎÓÔÒÕÃÔÉÏÎ ÐÒÏÊÅÃÔÓ ÏÎ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔȱ ɉ%)! ,Á× ςππσɊȢ -ÁÎÙ ÏÆ 
the ideas incorporated into this law are applicable to a river protection system. 
Experiences and lessons from the utilization of the law provide insight into the 
possible design and functioning of a river protection system. 
 
PROCESS 
 
The EIA process in China involves a series of steps shown below (Figure 4.2.5.1). 
When an EIA for a proposed construction project is necessary, a central step in the 
process is the preparation of a report which includes an appraisal of environmental 
impacts (also known as an environmental impact report or EIR). Each report should 
included three elements: (1) an analysis, predication, and appraisal of possible 
environmental impacts of the project, (2) mitigation measures for those impacts and 
(3) a conclusion of the impacts on the environment. The Ministry of Environmental 
Protection (MEP) is charged with examining and approving an EIR. According to the 
law, no developer can begin construction until the MEP has approved the EIR (EIA 
Law 2003).  
 
Many countries employ some kind of EIA in the process of decision-making on 
construction projects. Although the EIA process has certainly improved the 
consideration of the environment in development decision-making, many problems 
with the execution of EIAs can be found in various countries around the world. Main 
problems with the use of EIAs are: (1) insufficient consideration of impacts, (2) 
inadequate consideration of alternatives, and (3) poor public participation (Li 
2008). China has started to address some of the noted problems in their EIA process 
and real changes have been observed. 
 
CONSIDERATION OF IMPACTS 
 
The assessment of cumulative impacts is seen as an increasingly important element 
of an EIA. This is especially true with dam-building and, in particular, when several 
dams are planned or built on a single river.  While the effect of a single dam may not 
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result in significant environmental or social impacts, the cumulative impact of 
multiple dams may be devastating (Li 2008).  One of the ideas incorporated into the 
EIA Law to address cumulative impacts is the concept of a Strategic Environmental 
Assessments (SEA). A SEA seeks to go a step further than a traditional EIA by 
evaluating direct and indirect impacts of a project and then addresses the 
consequences of those impacts (Tullos 2008). Another dimension of impacts that 
needs to be included in an EIA is first, second, and sometimes third order impacts 
(Tullos 2008). 
 
One component of the EIA process is the natural uncertainty related to impact 
projections; however, a few factors can compound the natural uncertainty and affect 
the overall validity of the EIA itself. If an EIA is informed by inadequate or incorrect 
baseline data or causality was not properly accounted for the negative impacts of a 
project can be underestimated. Lack of time and resources are common 
explanations as to why impacts are not properly assessed (Tullos 2008). Therefore, 
initiating an EIA early in the planning process and providing adequate funding can 
aid in the creation of a sound EIA. If an EIA is carried out with inefficient data, there 
is little chance of generating a thorough and accurate assessment of a potential 
project.  An incomplete EIA wholly undermines the EIA process, and also increases 
the likelihood that a project will have adverse effects on the environment. In 
contrast, a well-developed EIA with high-quality baseline data can be the first step 
in the prevention of irreversible environmental damage. 
 
PUBLIC PARTICIPATION 
 
The EIA Law includes requirements for public participation. The Law directs 
construction companies to seek the opinions of experts and the general public 
ÂÅÆÏÒÅ Á ÒÅÐÏÒÔ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÍÐÁÃÔÓ ÉÓ ÓÕÂÍÉÔÔÅÄ ÆÏÒ ÁÐÐÒÏÖÁÌ ÂÙ 
the MEP (Article 21, EIA Law 2003). The MEP is tasked to seek public opinion on the 
draft report of environmental impacts (Article 11, EIA Law 2003). In both cases, the 
procedure for soliciting public opinion can be in the form of meetings, hearings, or 
other means. In addition, once opinion is taken, consideration and documentation of 
opinions accepted or rejected must be made. Although details of how public 
participation will be organized is not provided in the EIA Law, the government 
issued Provisional Measures on Public Participation in the Environmental Impact 
Assessment in 2006 to provide further guidance and clarity on public participation 
measures (Xiaohua 2006). 
 
Public participation is being increasingly demanded in environmental decision-
making in China. Not only can the public be a valuable resource for information 
gathering, especially of baseline data, the public can also serve a role in post-EIA 
monitoring efforts. Open and convenient public hearings, workshops and 
educational programs are key elements when conducting public outreach. Involving 
the public and affected communities also helps legitimize the project and can yield 
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smoother project development. Public participation is required in the EIA Law, but 
there are several reasons why participation is very limited. Inadequate funding, lack 
of legal infrastructure for civic participation, and unfamiliarity with the law are all 
causes of poor participation (Li 2008). To facilitate participation in the EIA process, 
the concept of the Ȱ0ÅÏÐÌÅȭÓȱ EIA has evolved. The Ȱ0ÅÏÐÌÅȭÓȱ EIA, detailed in a 2007 
article by Dr. Kanokwan Manorom, aims to create opportunities for local people to 
articulate their needs, values, and priorities when a project that will impact them is 
proposed (Manorom 2007).  The involvement of all stakeholder groups is central to 
this EIA process, as well as participation in multiple stages of decision-making 
(Manorom 2007). 
 
ALTERNATIVES 
 
Although the consideration of impacts and requirements for public participation has 
improved in the EIA process, the failure to consider alternatives to projects still 
remains an issue. The EIA Law does not include a legal provision or discussion of 
consideration of alternatives to the proposed project (EIA Law 2003). The 
consideration of alternatives is not only important when seeking to minimize 
environmental impacts, it is also important to the performance of the project. 
Careful site selection and design elements can make a significant difference in a 
ÐÒÏÊÅÃÔȭÓ ÌÏÎÇ-term viability (WCD 2000). Most alternative analyses vary one or 
more factors including the location, scale, site layout, employed technology, 
ÏÐÅÒÁÔÉÎÇ ÃÒÉÔÅÒÉÁȟ ÁÎÄ ÍÉÔÉÇÁÔÉÏÎ ÍÅÁÓÕÒÅÓ ɉ7ÁÎÇ ÅÔ ÁÌȢ ςππσɊȢ  )Î ÁÄÄÉÔÉÏÎȟ Á ȰÎÏ-
ÁÃÔÉÏÎȱ option can be an alternative, which means that the project does not move 
forward (Wang et al. 2003). 
 
RELEVANCE TO RIVER PROTECTION 
 
Several articles in the EIA Law promote useful and applicable procedures for a river 
protection system. For example, Article 6 calls for the state to create a basic 
database to be used when appraising environmental impacts (EIA Law 2003). The 
purpose of the database is to encourage more scientific research and support the 
sharing of information. The MEP is tasked with organizing, establishing, and 
improving the database. For a river protection system, a similar or joint database 
could be set up by the MEP for evaluation of river values and provision of baseline 
data on river conditions. The collection of accurate and thorough baseline data is 
important to the effectiveness of a river protection system. If river status and values 
are not properly assessed, an underestimation (or overestimation) of the benefits of 
protection could occur. A flawed assessment would undermine the utility of the 
protection system. 
 
Article 4 of the Law speaks to the importance of objective, open, and impartial 
appraisals of impacts and the necessity of scientific basis in decision-making (EIA 
Law 2003). The assessment of river values and the decision to designate a river as 
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protected must also be based on these qualities.  The inclusion of a river into the 
system will likely confer benefits and costs to the local community and to the agency 
assigned to its protection. Therefore, the decision to protect or not protect should 
not be influenced by biased opinions and considerations. The study process carried 
out by an interdisciplinary team of experts should aid in producing an objective, 
scientific and impartial river assessment.  
 
The EIA Law also provides support for the suggestions made for a river protection 
system on public participation and stakeholder consultation. Specifically, the system 
allows various stakeholders to nominate rivers and calls for the involvement and 
consultation of the public and stakeholders in the study process and drafting of 
management plans. Several articles require public participation and the 
involvement of various stakeholder groups in the various stages of the EIA process. 
For example, Article 5 of the EIA Law encourages relevant entitles, experts, and the 
general public to participate in the appraisal of impacts through meetings and 
hearings (EIA Law 2003). 
 
REDRESS OF EIA ISSUES IN A RIVER PROTECTION SYSTEM 
 
Several challenges with the administration and operation of the EIA in China have 
been cited and include: lack of funding and staff shortages at environmental 
ÐÒÏÔÅÃÔÉÏÎ ÁÇÅÎÃÉÅÓȟ ÌÏÃÁÌ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÒÏÔÅÃÔÉÏÎ ÂÕÒÅÁÕÓȭ ÒÅÌÉÁÎÃÅ ÏÎ ÌÏÃÁÌ 
governments for funding, the level of discretion afforded to local governments to 
interpret national legislation (Wang et al. 2003), the presence of unqualified, 
unlicensed EIA assessors, and a misconception that EIAs seek to hinder economic 
progress (Li 2008).   
 
The recommendations made for a river protection system aim to correct some of the 
cited issues. Funding for river protection efforts will be provided by the central 
government, eliminating the funding shortages that local Environmental Protection 
Bureaus (EPBs) often face. In addition, responsibilities for the administration and 
management of the system will be divided among several agencies reducing the 
workload of a single agency and reducing the staff and funding requirements for a 
single agency. Assigned responsibilities will be clearly articulated to each agency as 
to reduce the confusion over lines of responsibility and accountability. To ensure 
proper management and administration of the system, a training program for 
personnel involved in river protection management and monitoring will be 
provided. Finally, the potential rewards and benefits of river protection to local 
jurisdiction and the nation as a whole will be clearly communicated. As discussed in 
the recommendations for a river protection system, incentives consist of special 
recognition of officials, cities, and agencies (including monetary and promotional 
rewards), receipt of revenue from ecotourism, and avoided expenditure on capital 
for environmental improvement. 
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INSTITUTIONAL CONSIDERATIONS  
 
Even if procedural improvements to the EIA process are made, vital institutional 
changes must be made as well. The National Development and Reform Commission 
(NDRC) has stated that the initiation of hydropower projects, including activities 
like the construction of roads and induction tunnels, only requires the permission of 
local government officials (Xie 2009). Only when water interception and dam 
construction begins does the MEP need to sign off on the project (Xie 2009). 
Unfortunately, significant alterations of the environment and local communities 
have often already occurred during this initial stage. Local governments have an 
incentive to frequently abuse the existing decision-making structure. Local 
governments gain tax revenue from construction projects in their jurisdiction and 
are eager to capitalize on them (Economy 2004). Therefore, construction projects 
are frequently permitted by local governments before the EIA process is even 
initiated (Xie 2009). As a result, projects are started and then developers apply for 
environmental permission at a later date. Local governments take advantage of the 
fact that by the time the central government via the MEP starts to investigate a 
project and initiate an environmental impact statement, the project is well 
underway and significant investments have been made (Xie 2009). Since time and 
money have already been committed, the MEP is essentially forced to permit the 
project (Xie 2009). Hence, without changes to the institutional structure of project 
permitting and decision-making especially in dam construction, even the most 
sophisticated EIA process cannot serve its function. 
 
Another fundamental legal change to the EIA process that should be made relates to 
the required timing of EIA completion. The law clearly requires an EIA to be 
completed prior to the construction of a proposed project; however, the penalty for 
failing to do so is simply a post-construction assessment (Tullos 2008). This weak 
penalty undermines the very purpose of the EIA itself, which is to account for and 
minimize environmental impacts before an action occurs. A post-construction 
assessment can only assess the damage which has already occurred and is in many 
cases irreversible. Therefore, enforcement of the law as written without exception 
must be made a priority by governmental official if the EIA is to have any efficacy. 
 
CONCLUSION 
 
By making the suggested procedural, institutional and legal changes, not only will 
the EIA process be strengthened in its utility and effectiveness, but gains for other 
environmental legislation will also result. A river protection system in China will 
require the thorough scientific understanding of river systems and the ecological, 
economic, and social context in which these systems are located. Information 
gathered from past and future EIAs could serve as a valuable reference. The 
institutional and legal changes will make administration and enforcement of river 
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protection more effective by increasing the compliance with project construction 
and permitting requirements and decreasing illegal development of rivers.  
 
Recently, the government has shown its commitment to the legal requirements in 
the EIA Law and its willingness to improve the enforcement of EIA requirements in 
development projects. On June 11, 2009, the MEP suspended construction and 
approval of two hydropower construction projects on the Jinsha River (Jingrong 
ςππωɊȢ 4ÈÉÓ ÁÃÔÉÏÎ ÃÁÍÅ ÁÓ Á ÒÅÓÕÌÔ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔÓȭ ÆÁÉÌÕÒÅ ÔÏ ÒÅÃÅÉÖÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
approval and proceed with construction activities anyway. This move by the MEP 
set a precedent and sends a message to other construction companies that the 
government is serious about environmental protection. 
 
FIGURE 4.2.5.1: EIA PROCESS IN CHINA. 

 
Source: Wang et al. 2003. 
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4.2.6 PUBLIC PARTICIPATION 
 
The efficacy of public participation in environmental decision-making in China may 
serve as an important indicator for gauging implementation of a permanent river 
protection system. River protection is more likely to be effective if the public has the 
opportunity to be well-informed about the process and how they can play a role; 
however, government transparency and accountability to the public is not always 
the norm. In cases where the public has been vocal in response to development 
projects in China, participation has begun after the government has already made, at 
least, a preliminary decision. The public is not always privy to important 
ÉÎÆÏÒÍÁÔÉÏÎ ÁÓ ÉÔ ÉÓ ËÅÐÔ ×ÉÔÈÉÎ ×ÈÁÔ ÉÓ ÏÆÔÅÎ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ #ÈÉÎÁȭÓ ÄÅÃÉÓÉÏÎ-making 
ȰÂÌÁÃË-ÂÏØȱ ɉ:ÈÁÎÇ ÁÎÄ *ÅÎÎÉÎÇÓ ςππψɊȢ  
 
It was not long ago that laws were established around the world to address the 
ÐÕÂÌÉÃȭÓ ÒÏÌÅ ÉÎ ÄÅÃÉÓÉÏÎ-making for projects that impact the environment. Public 
participation in environmental policy-making was first formally addressed in China 
in the 1970s, but most progress has been more recent. In November of 2001, the 
State Environmental Protection Administration of China (SEPA), which is now the 
Ministry of Environmental Protection (MEP), drafted a groundbreaking regulation 
to strengthen public participation in the Environmental Impact Assessment (EIA) 
process. The reÇÕÌÁÔÉÏÎ ÁÄÄÒÅÓÓÅÓ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÒÉÇÈÔÓȟ ÐÒÏÃÅÄÕÒÅÓ ÁÎÄ ÍÅÔÈÏÄÓ ÆÏÒ 
public involvement, such as debates, hearings and even opinion surveys (Liu 2005). 
Today this could be instrumental for better decision-making about river protection 
strategies. 
  
In 2003, a controversy over the protection of the Nu River arose when proposals to 
dam the Three Parallel Rivers, a UNESCO Heritage site, were made. Scientific 
professionals and NGO officials immediately protested the projects, which would 
have had harmful impacts on thousands of species of plants and rare and 
endangered animals and fish. Their response caused government officials to halt the 
project and request a more thorough evaluation. The evaluation was completed, but 
the EIA report was never released as it was considered a state secret. The public 
continuously asked to know what had been determined, but never received an 
answer. The project was delayed and the decision about whether or not to start the 
project was deferred as well.   
 
Public involvement in China's EIA process since the Nu River controversy continued 
to be minimal, but in 2006, SEPA brought forward the Provisional Measures on 
Public Participation in the Environmental Impact Assessment. These measures went 
beyond the 2003 Law by providing a description of who would conduct public 
participation during the EIA process, and how this would be carried out (Zhang and 
Jennings 2008).  In February of 2007, SEPA ÐÕÔ ÔÏÇÅÔÈÅÒ Á ÓÅÔ ÏÆ Ȱ-ÅÁÓÕÒÅÓ ÏÎ /ÐÅÎ 
%ÎÖÉÒÏÎÍÅÎÔÁÌ )ÎÆÏÒÍÁÔÉÏÎ ɉÆÏÒ 4ÒÉÁÌ )ÍÐÌÅÍÅÎÔÁÔÉÏÎɊȟȱ which would become 
effective in May 2008. The articles explained in the document detail the process of 
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disclosure of environmental information  to Chinese citizens by their government 
and by environmental organizations within the country (Measures on Open 
Information 2008).  These measures would be imperative to the river protection 
nomination process in which the public is given the opportunity to learn about the 
consequences of protecting rivers upon which they depend.  
 
One of the first basic articles in the Measures ÅØÐÌÁÉÎÓ ×ÈÁÔ ȰÅÎÖÉÒÏÎÍÅÎÔÁÌ 
ÉÎÆÏÒÍÁÔÉÏÎȱ ÉÓȟ ÁÎÄ ÍÏÒÅ ÓÐÅÃÉÆÉÃÁÌÌÙ ÄÅÆÉÎÅÓ ȰÇÏÖÅÒÎÍÅÎÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
ÉÎÆÏÒÍÁÔÉÏÎȱ ÁÓ ȰÉÎÆÏÒÍÁÔÉÏÎ ÍÁÄÅ ÏÒ ÏÂÔÁÉÎÅÄ ÂÙ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÒÏÔÅÃÔÉÏÎ 
departments in the course of exercising their environmental protection 
ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓ ÁÎÄ ÒÅÃÏÒÄÅÄ ÁÎÄ ÓÔÏÒÅÄ ÉÎ Á ÇÉÖÅÎ ÆÏÒÍȱ ɉMeasures on Open 
Information 2008ɊȢ 4ÈÅ -ÅÁÓÕÒÅÓ ×ÅÒÅ ×ÒÉÔÔÅÎ ÁÎÄ ÂÒÏÕÇÈÔ ÉÎÔÏ ÅÆÆÅÃÔ ÔÏ ȰÐÒÏÐÅÌ 
ÁÎÄ ÒÅÇÕÌÁÔÅ ÔÈÅ ÄÉÓÃÌÏÓÕÒÅ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÎÆÏÒÍÁÔÉÏÎȟȱ ÓÏ ÔÈÁÔ #ÈÉÎÅÓÅ ÃÉÔÉÚÅÎÓ 
could more actively take part in the decision-making having to do with the natural 
environment.  
 
!ÒÔÉÃÌÅ φ ÏÆ ÔÈÅ ÓÔÁÔÕÔÅ ÓÔÁÔÅÓ ÔÈÁÔ ȰÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÒÏÔÅÃÔÉÏÎ ÄÅÐÁÒÔÍÅÎÔÓ ÓÈÏÕÌÄ 
ÅÓÔÁÂÌÉÓÈ ÁÎÄ ÐÅÒÆÅÃÔ ÏÐÅÎ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍÓȱ ɉMeasures on Open 
Informat ion 2008). Transparency as stipulated by this article could be instrumental 
in decision-making about river protection that would have impacts on river 
communities. If community members understood the reasons to either develop or 
protect rivers, they could offer up their concerns and questions, and receive 
answers.  
 
The organizational office of the environmental protection department responsible 
for conducting open government environmental information work formulates 
policies, rules and working guidelines for the release of open government 
environmental information and coordinates open government environmental 
information sharing among different business offices of the department (Measures 
on Open Information 2008). Additional opportunities to strengthen connections 
within, what is now, the MEP would arise if the choice to protect rivers was one that 
required the cooperation of a number of decision-makers.  
 
FIGURE 4.2.6.1: EVOLUTION OF THE ENVIRONMENTAL PROTECTION BODY WITHIN THE CHINESE 

GOVERNMENT. 
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BOX 4.2.6.1: NEWS MEDIA IN CHINA 

#ÈÉÎÁȭÓ ÍÅÄÉÁ ÈÁÓ ÂÅÃÏÍÅ ÉÎÃÒeasingly diversified in content, and 
there has been an increase in investigative reporting by Chinese 
news agencies. According to a government report, there are more 
than two thousand newspapers, over eight thousand magazines, 
and some 374 television stations in the country. China also has 
hundreds of millions of Internet users. A 2001 public opinion poll 
revealed that nearly 80 percent of Chinese citizens had learned 
about environmental protection-related issues from either radio 
or television (Economy 2004).  

In recent years, the government has placed environmental 
concerns higher on the national policy agenda than before, and the 
news media has had the opportunity to report more widely on 
environmental issues. Television and newspaper journalists and 
radio personalities have been able to be leaders in environmental 
education (Economy 2004). The television has played a role in 
investigation of environmental crimes and provision of 
information to government officials about these issues. The 
television show, Focus, has been a crucial force in its reporting 
about environmental crimes, drawing in hundreds of millions of 
viewers, and even inspiring numerous citizens to line outside the 
studio to request the reporting of other environmental 
wrongdoing (Economy 2004). Further, the State Environmental 
Protection Agency (SEPA) and the State Forestry Bureau have 
encouraged the publication of environmental newspapers for 
many years; however these papers are generally only circulated 
within government agencies (Hildebrandt and Turner 2002).  

A river protection system could be supported with through media 
coverage. The media could play a role in the educating the public 
on river protection and alerting citizens to newly designated 
rivers.  

 

The Ministry of Environmental Protection (MEP) replaced SEPA in 2008; it plays a 
major role in furthering public participation in environmental policy making. The 
MEP is more transparent than was SEPA in dissemination of information (Zhang and 
Jennings 2008). In fact, MEP Vice Minster Pan Yue and the environmental 
ÁÄÍÉÎÉÓÔÒÁÔÉÏÎ ÈÁÖÅ ÉÎÉÔÉÁÔÅÄ ÔÈÅ Ȱ%ÎÖÉÒÏÎÍÅÎÔÁÌ 0ÒÏÔÅÃÔÉÏÎ 3ÔÏÒÍȢȱ )Î ςππυȟ ÔÈÅ 
first wave of the storm rolled in as SEPA halted a number of industrial projects mid-
construction as they had begun work before the proper paperwork had been filed 
(Jian 2005).  As its title suggests, this national campaign promotes widespread 
environmental awareness and responsibility (He 2008). Transparency and open 
discussions about environmental issues are steps that will aid the furthering of 
public participation in environmental protection systems, such as a river protection 
system. 

 

Experts will 
continue to have 
an important role 
in encouragement 
of public 
participation. 
University 
professors, in 
particular have a 
prestigious 
standing in China, 
and therefore, 
their attitudes and 
opinions tend to 
have impacts on 
public 
participation and 
even encourage 
mobilization. 
NGOs and mass 
media also have 
imperative roles, 
especially when 
they cooperate 
with one another. 
NGOs often find 
creative ways to 
wager support in 
opposition to 
projects with 
negative 
environmental 
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BOX 4.2.6.2: THE INTERNET AS A VEHICLE FOR 

ENVIRONMENTAL COMMUNICATION IN CHINA 
 
Since the late 1990s, Chinese NGOs, governmental agencies 
and individuals have used the internet to share information 
about environmental crises, laws and regulations CNNIC 
2003). This medium has provided a means of 
communication for those who are interested in mobilizing 
to impact policy and safeguard the environment.  
 
Government agencies, green NGOs and research centers 
have created environmental websites, as well as 
environmental activists and volunteers, most of whom rely 
upon minimal resources and manpower. Some green site-
builders do not own personal computers, or only own one 
that is utilized by an entire team of people eager to 
distribute current information.  
 
Websites such as Green-Web and Greener Beijing give 
participating groups public visibility, which in turn creates 
a forum where citizens can go to become informed and 
organize. !ÌÔÈÏÕÇÈ #ÈÉÎÁȭÓ ÉÎÔÅÒÎÅÔ ÐÏÐÕÌÁÔÉÏÎ ×ÁÓ 
numbered at only one million in 1998, by 2008, the count 
was at 298 million (CIA 2009).  Growth of the internet 
population indicates that the internet is a viable source to 
publicize information and reach a large amount of people.  
In particular, the internet could provide a medium through 
which citizens could access and share information about 
river protection measures and newly designated rivers.  

 
 
 
 

impacts, by garnering celebrity signatures for petitions, informing the public, and 
writing letters to government agencies. Media professionals record and present the 
participation of NGOs and citizens in public hearings. The media, in fact, is not just a 
ȰÍÏÕÔÈÐÉÅÃÅȱ ÆÏÒ ÔÈÅ 0ÁÒÔÙ ÔÏÄÁÙȟ ÉÔ ÉÓ ÁÃÔÕÁÌÌÙ ÅÎÃÏÕÒÁÇÅÄ ÔÏ ÉÎÆÏÒÍ ÔÈÅ ÐÕÂÌÉÃ 
(Zhang and Jennings 2008).  
 
Currently, most Chinese citizens obtain information about development that will 
impact the natural environment through television, newspapers and the internet 
(Keio University student 2008). As communication technology advances, there are 
increased opportunities for the public to share information via cell phones, emails 
and websites. Sometimes demonstrations are held, many of which are facilitated by 
.'/ ÓÕÐÐÏÒÔ ɉ:ÈÁÎÇ ÁÎÄ *ÅÎÎÉÎÇÓ ςππψɊȢ !ÌÔÈÏÕÇÈ ÔÈÅÒÅ ÉÓ Ȱ×ÉÄÅÓÐÒÅÁÄ ÏÆÆÉÃÉÁÌ 
concern that 
participatory processes 
will open the 
floodgates to public 
disorder and conflict 
among different social 
ÆÁÃÔÉÏÎÓȱ ɉ-ÏÏÒÅ ÁÎÄ 
Warren 2006), 
decision-making about 
projects with major 
impacts on the 
environment and 
society should be made 
at least in part by an 
interdisciplinary and 
informed public. River 
protection, in 
particular, could be 
furthered with 
increased public 
participation because 
the protection of 
natural resources spurs 
advocacy from the 
diverse fronts of the 
environmental, 
sociocultural and 
economic sectors. 
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4.2.7 REGULATIONS FOR SOCIAL ORGANIZATIONS AND NON-GOVERNMENTAL 

ORGANIZATIONS IN CHINA 
 
The Chinese non-governmental organization (NGO) offers a political space for public 
participation in environmental protection. The variety of NGOs in China has been 
and continues to be an actor in a process that impacts state-societal relations. 
Chinese NGOs are influential and informed, and contribute to the shaping of 
environmental protection in China.  
 
#ÉÖÉÌ ÌÁ× ÉÎ ÔÈÅ 0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ #ÈÉÎÁ ÁÌÌÏ×Ó ÆÏÒ ÔÈÒÅÅ ÆÏÒÍÓ ÏÆ 
nongovernmental, not ÆÏÒ ÐÒÏÆÉÔ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ɉ.0/ÓɊȟ ÏÒ ȰÍÉÎÊÉÁÎ ÚÕÚÈÉȱ ɉ53)' 
2008): (1) Social organizations, (2) Foundations and (3) Civil non-enterprise 
institutions. All  three are tightly linked to the government through a number of 
oversight mechanisms, namely the registration process, which requires the 
sponsorship of the government (Brennen and Jones 2009). Following a government-
placed moratorium on the registration of new NGOs, new regulations that made the 
process more difficult were released. Today, a national leveÌ .'/ ÍÕÓÔ ȰÐÒÏÖÅ ɍÔÈÁÔ 
ÉÔ ÈÁÓɎ Á ȬÌÅÇÉÔÉÍÁÔÅȭ ÓÏÕÒÃÅ ÏÆ ÆÕÎÄÉÎÇȟ ÒÁÉÓÅ ÁÔ ÌÅÁÓÔ ρππȟπππ ÙÕÁÎ ÁÎÄ [be] 
comprise[d]  ÏÆ ÍÏÒÅ ÔÈÁÎ υπ ÉÎÄÉÖÉÄÕÁÌ ÍÅÍÂÅÒÓȱ ɉ%ÃÏÎÏÍÙ ςππτɊȢ  
 
Further, Chinese regulations from 1998 stipulate that no more than one 
organization for any specific niche of work should exist in the same region. 
3ÏÍÅÔÉÍÅÓȟ ÔÈÉÓ ÍÅÁÎÓ ÔÈÁÔ ÁÎ ÅÍÅÒÇÉÎÇ .'/ȭÓ ÒÏÌÅ ÉÓ ÁÌÒÅÁÄÙ ÓÅÒÖÅÄ ÔÏ ÓÏÍÅ 
degree by a government-organized NGO (GONGO) or other entity (Yang 2005). 
GONGOs sometimes act as a bridge between government and NGOs (Economy 
2004), but their existence also limits the number of new NGOs that can be 
registered. Hence, some groups opt to register as businesses, web groups or even 
carry on without formal registration in order to sidestep the requirement and 
continue their work (Yang 2005). Additionally, there are more than 415,000 
officially -registered civil society organizations (CSOs) in China (which must go 
through the same registration process as that of NGOs) and a number of 
international NGOs (INGOs).  The World Bank has actually made an effort to 
strengthen its engagement with civil society in China by offering support to the 
Ministry of Civil Affairs to help promote the development of CSOs (The World Bank 
2009).  
 
NGO membership is contingent upon onÅȭÓ ÐÏÌÉÔÉÃÁÌ ÈÉÓÔÏÒÙ ÁÎÄ ÃÒÅÄÅÎÔÉÁÌÓȢ  !ÎÙ 
citizen who has ever been deprived of political rights, such as a political prisoner, 
ÃÁÎÎÏÔ ÐÁÒÔÉÃÉÐÁÔÅ ÉÎ ÁÎ .'/Ȣ &ÕÒÔÈÅÒȟ .'/Ó ÃÌÁÓÓÉÆÉÅÄ ÁÓ ȰÓÅÃÏÎÄ-ÔÉÅÒȱ ÃÁÎÎÏÔ 
directly accept new members. In the case of Action for Green, which promotes a 
ȰÇÒÅÅÎ ÌÉÆÅÓÔÙÌÅȱȟ ÎÅ× ÍÅÍÂÅÒÓ ÍÕÓÔ ÆÉÒÓÔ ÊÏÉÎ ÔÈÅ 9ÕÎÎÁÎ %ÎÖÉÒÏÎÍÅÎÔÁÌ 3ÃÉÅÎÃÅ 
Society, whose access is limited by specific scientific credentials (Economy 2004). 
The result is that individuals interested in furthering the mission of the NGO must 
either wait to be credentialed or act as volunteers.  
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BOX 4.2.7.1: ENVIRONMENTAL NGOS AND THEIR 

RELATIONSHIP WITH THE MEDIA  
 
Media:  The media tends to share a position with ENGOs; 
they both aim to emphasize the importance of 
environmental protection and even draw attention to 
efforts that have been made, but are politically safe since 
their aims are synonymous with the state policy of 
ȰÓÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔȱ ɉ9ÁÎÇ ςππυɊȢ )ÎÆÏÒÍÁÔÉÏÎ ÁÂout 
environmental issues and the positions embraced by NGO 
leaders have been shared with the public via radio shows, 
and in particular, Chinese television. Top environmental 
officials have even been informed and influenced by 
television programs that have revealed negative 
consequences of desertification and illegal logging 
(Economy 2004).  
 
Internet:  Internet communication is generally well-suited 
to NGOs or to NPOs in theory.  Across the globe, civil society 
actors have adopted internet use because of an affinity 
between NGO culture and internet culture (Yang 2005).  
Chinese NPOs, however, have not always utilized the 
internet as a key advocacy tool, although many of these 
groups do have internet sites that explain their missions 
and work. For web-based NGOs on the other hand, the 
internet is the medium in which they are able to further 
causes they value without being subject to regulations on 
NGO registration (Yang 2005).  NGO use of the Internet is 
continually evolving. Many Chinese citizens are active 
participants in environmental issues today as a result of 
internet communication (Yang 2008), although not all of 
this is related to NGO internet communication.   
 
The role of the Chinese NGO is currently changing as the 
state re-evaluates its willingness to allot more of the 
responsibility of environmental information sharing to non-
governmental entities. The status quo is a mutually re-
ÅÎÆÏÒÃÉÎÇ ÒÅÌÁÔÉÏÎÓÈÉÐ ÉÎ ×ÈÉÃÈ .'/Ó ÉÎÆÌÕÅÎÃÅ ÔÈÅ ÐÕÂÌÉÃȭÓ 
desire to protect the environment for future generations 
alongside promotion of governmental goals for social 
harmony and sustainable development.  

 

 

 
The strong connection that Chinese NPOs must maintain with the government has 
meant that the government and environmental NGOs have worked under the 
auspices of mutually re-enforcing goals (Economy 2004; see Box 4.2.7.1). It is 
important to note, however, that the decentralization of government in China has 
loosened state control to some degree and opened the door for expansion of civil 

society in creative ways. 
NGOs must operate 
under state policy, but 
environmental NGOs 
(ENGOs) in particular, 
encourage a discourse of 
citizen participation. 
ENGOs that operate in 
minority regions argue 
ÔÈÁÔ ÔÈÅ ȰÓÕÓÔÁÉÎÁÂÌÅ 
ÄÅÖÅÌÏÐÍÅÎÔȱ ÐÕÓÈÅÄ ÂÙ 
the government must 
also incorporate into its 
actions protection of 
local cultures, 
communities and 
traditions. Finally, the 
NGO plays a role in 
enforcement of 
environmental standards 
through legal action 
(Yang 2005).  
 
The Centre for Legal 
Assistance to Pollution 
Victims has taken more 
than 30 cases to court on 
behalf of pollution 
victims. Nearly half of the 
cases have been won, 
which points to the 
changing relationship 
between the state and 
citizens, or at least 
between the state and 
non-governmental 
organizations. Few 
organizations in China 



88 

 

have had this kind of success, but the director of the Centre explains that citizens are 
ÄÅÃÉÄÅÄÌÙ ÂÅÇÉÎÎÉÎÇ ÔÏ ȰÒÅÓÏÒÔ ÔÏ ÌÅÇÁÌ ×ÅÁÐÏÎÓ ÔÏ ÐÒÏÔÅÃÔ ÔÈÅÉÒ ÌÅÇÉÔÉÍÁÔÅ ÒÉÇÈÔÓȱ 
(Yang 2005). And NGOs often play a role in forcing industry to comply with the law. 
Examples like this indicate that there is a space for action from NGOs on behalf of a 
river protection system, if implemented by the Chinese government. Not only are 
NGOs often crucial to conducting research about environmental concerns, they also 
encourage compliance with environmental regulations.   
 
The Chinese environmental NGO community shares the idea that true 
environmental protection is facilitated by increased access to environmental data, 
as well as by collaboration between stakeholders. Information sharing by NGOs, in 
particular, might make the process of identification of rivers suitable for protection 
designation easier. And finally, if NGOs could play a role in the education component 
of river protection, there might be increased public awareness and participation 
during the designation process.   
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4.2.8 REGULATIONS ON NATURE RESERVES 
 
The first nature reserve established in China was the Dinghushan Nature Reserve in 
Guangdong Province in 1956 (CCICED 2004). As of 2004, over 1,900 nature reserves 
were established across China covering 13% of the land area (CCICED 2004). There 
are also many other types of protected areas, such as forest parks, that cover an 
additional 2% of land area (CCICED 2004). Yunnan Province alone has 152 natural 
reserves, the most in any province (CIIC n.d.). The largest nature reserve by area is 
the Sanjiangyuan Nature Reserve established in 2000 in the Qinghai-Tibet Plateau; 
it protects the sources of the Yangtze, Yellow and Lancang rivers (CIIC n.d.).  
 
FIGURE 4.2.8.1: NATURE RESERVES IN CHINA. 

 
Source: China Species Information System 2003 as cited in CCICED 2004. 
 
The legislative framework for nature reserves is found in the Regulations of the 
0ÅÏÐÌÅȭÓ 2ÅÐÕÂÌÉÃ ÏÆ #ÈÉÎÁ ÏÎ .ÁÔÕÒÅ 2ÅÓÅÒÖÅÓ effective as of December 1, 1994. 
These regulations were created to strengthen the development and management of 
natural reserves, and to protect the environment and natural resources (Article 1, 
Regulations on Nature Reserves 1994). Nature reserves aim to provide protection to 
locations with representative ecosystems, concentrations and areas of precious and 
endangered species, and natural relics (Article 2, Regulations on Nature Reserves 
1994).  
 
A reserve can be established at different levels of government ɀ there are both 
National and Local reserves ɀ and for a variety of purposes. A Local reserve can be 
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established by county, city or prefecture governments, or by environmental bureaus 
of provinces, municipalities, or autonomous regions (Article12, Regulations on 
Nature Reserves 1994). There are three types or categories of reserves, to which a 
reserve can be assigned one or more of these categories: wildlife reserves, natural 
ecosystem reserves, and natural monument reserves (CCICED 2004). 
 
RELEVANCE TO RIVER PROTECTION 
 
Several parallels can be drawn from the nature reserve system to the 
recommendations made for a river protection system. First, the management of 
nature reserves is assigned to several government agencies involved in 
land/resources protection, some of which include the Ministry of Water Resources, 
the State Forestry Administration, the Ministry of Construction, the Ministry of Land 
Resources, and the Ministry of Environmental Protection. The recommendations 
made for a river protection system propose that the administering authority of the 
system is shared between agencies that are  involved in environmental/water 
protection and planning, namely the Ministry of Environmental Protection, Ministry 
of Water Resources, and National Development and Reform Commission. Second, 
the daily management of reserves is delegated to local governments, in the case of 
Local reserves. Management of a protected river can also be delegated to a local 
water bureau or to a local environmental protection bureau by the central 
government. 
 
Third, there are restrictions on activities permitted within reserves. Natural 
Reserves are divided into three zones: a core zone, a buffer zone, and an 
experimental zone. Each zone allows a different level of use and interaction (Article 
18, Regulations on Nature Reserves 1994). Within the core zone, no agency or 
individual is permitted to tread. Within the buffer zone (located outside of the core 
zone), scientific research activity is permitted, but tourism, construction, and 
manufacturing activities are forbidden. Within the experimental zone, scientific 
experiments, teaching practices, visits and surveys are allowed. In the remainder of 
the reserves, development activities are permitted as long as construction does not 
pollute or damage the environment. The tiered protection zones created for the 
nature reserve serve as a strong analogy for a river protection system with three 
classification levels for designated rivers or river segments. 
 
Reserves have been criticized by some authors for their impact on local peoples 
(CCICED 2004); however, Article 14 states that after a reserve is established, the 
ÎÅÅÄ ÆÏÒ ÅÃÏÎÏÍÉÃ ÃÏÎÓÔÒÕÃÔÉÏÎ ÁÎÄ ÔÈÅ ÌÏÃÁÌ ÐÅÏÐÌÅȭÓ ÌÉÖÅÌÉÈÏÏÄÓ ÓÈÁÌÌ ÂÅ ÔÁËÅÎ ÉÎÔÏ 
account (Article 14, Regulations on Nature Reserves 1994). The recommendations 
made for a river protection system include measures to insure the preservation of 
the livelihoods of local and indigenous peoples. The continued use of and interaction 
with rivers by local peoples is guaranteed under all levels of river protection. 
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4.2.9 RENEWABLE ENERGY LAW 
 

The Renewable Energy Law (REL) came into effect on January 1, 2006 in order to 
ȰÐÒÏÍÏÔÅ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÁÎÄ ÕÔÉÌÉÚÁÔÉÏÎ ÏÆ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙȣ ÐÒÏÔÅÃÔ ÔÈÅ 
environment, and realize the sustainable development of the economy and sÏÃÉÅÔÙȱ 
(REL 2006). The renewable energy legislation provides a legal guarantee that 
ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙȟ ÓÕÃÈ ÁÓ ×ÉÎÄ ÁÎÄ ÓÏÌÁÒȟ ×ÉÌÌ ÂÅ ÄÅÖÅÌÏÐÅÄ ɉ9ÕȭÁÎ ςππωɊ ÁÎÄ 
sends a signal to developers, investors, and resource management that the Chinese 
government is committed to clean, sustainable energy. In 2009, the National 
0ÅÏÐÌÅȭÓ #ÏÎÇÒÅÓÓ 3ÔÁÎÄÉÎÇ #ÏÍÍÉÔÔÅÅ ÁÄÏÐÔÅÄ ÁÎ ÁÍÅÎÄÍÅÎÔ ÔÏ ÔÈÅ ÌÁ× ÔÈÁÔ 
further supports the renewable energy sector by requiring electricity grid 
companies to purchase all power produced by renewable energy generators (Huizi 
2009).  
 
ELEMENTS OF THE LAW 
 
The REL has two key elements. First, it establishes total volume targets (discussed 
below) for the development of renewable energy in China. Second, it provides 
financial incentives to investors to foster renewable energy development.  
 
TARGETS 
 
#ÈÉÎÁȭÓ ÌÅÁÄÉÎÇ ÅÎÅÒÇÙ ÔÈÉÎË-tank, the Energy Research Institute, which lies under 
the direction of the National Development and Reform Commission, has outlined a 
three-step strategic plan for the development of renewable energy resources 
ÔÈÒÏÕÇÈ ςπυπɉ9ÕȭÁÎ ςππωɊȢ 'ÏÁÌÓ ÉÎÄÉÃÁÔÅ ÔÈÁÔ ÂÙ ςπςπȟ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ ÓÈÏÕÌÄ 
ÁÃÃÏÕÎÔ ÆÏÒρυϷ ÏÆ #ÈÉÎÁȭÓ ÔÏÔÁÌ ÅÎÅÒÇÙ ÃÏÎÓÕÍÐÔÉÏÎȢ "Ù ςπσπȟ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ 
production should account for 20% and finally by 2050, renewable energy should 
supply over one-ÔÈÉÒÄ ÏÆ ÅÎÅÒÇÙ ÉÎ #ÈÉÎÁ ɉ9ÕȭÁÎ ςππωɊȢ 
 
INCENTIVES 
 
Financial incentives include preferential loan subsidies from financial institutions 
and government granted tax benefits to develop renewable energy projects. In 
addition, the government has established a fund for renewable energy development 
that supports a variety of activities including scientific research, pilot projects, rural 
projects, independent power systems in remote areas, resource surveys and 
assessments, information systems, and equipment production.  
 
RELEVANCE TO A RIVER PROTECTION SYSTEM 
 
The law details two concepts that are applicable to river protection efforts. First, the 
law calls for a national survey of renewable energy resources, called resource 
surveys. Secondly, the preparation of a national renewable energy development and 
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utilization plan is also mandated. The results of both the surveys and plans will be 
released to the public (REL 2006).  These results could be useful to river protection 
efforts by delineating where hydropower projects are being considered for 
development and where protection efforts should or should not be focused.  
 
Public participation and stakeholder consultation are requirements in the law as the 
preparation of the national renewable energy development and utilization plan 
must be informed by the opinions of relevant entities, experts, and the public. In 
addition, intergovernmental cooperation and coordination is also expected during 
the preparation of plans for administrative regions. Similar expectations of public 
participation, stakeholder consultation, and intergovernmental cooperation are 
imperative to a river protection system since these requirements facilitate the 
effective operation of a government-supported program. 
 
PRECEDENT SETTING  
 
The rapid development, passage, and implementation of this law illustrate s the 
capacity of the government to move quickly on issues and enact legislation when 
supported by government officials (RenewableEnergyAccess 2005). While this law 
does not speak directly to river protection, it promotes the development of wind 
and solar power, which may decrease the need for some hydropower projects if 
electricity demands are met with these alternatives. Enormous advances have 
already been made in renewables in China in just a few years. Due in part to the REL, 
renewable energy in China increased by 51% between 2005 and 2008. This equates 
to the world fastest growth in the adoption of new energy and renewable energy 
and an annual growth rate of 14.7%. In addition, an equivalent of 250 million tons of 
standard coal was avoided by the use of renewable energy in 2008 (Tong 2009). 
!ÌÓÏȟ ÁÓ ÏÆ ςππψȟ #ÈÉÎÁ ×ÁÓ ÒÅÃÏÒÄÅÄ ÁÓ ÈÁÖÉÎÇ ÈÁÌÆ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÉÎÓÔÁÌÌÅÄ ÃÁÐÁÃÉÔÙ 
of solar water heaters and the largest production capacity of solar photovoltaic 
ÂÁÔÔÅÒÙ ÍÏÄÕÌÅÓ ɉ9ÕȭÁÎ ςππωɊȢ 
 
GRID IMPROVEMENT 
 
To reach the goals set forth in the law, electricity grids require updating. The 
ÁÍÅÎÄÍÅÎÔ ÏÆ ÔÈÅ ÌÁ× ÒÅÑÕÉÒÅÓ ÇÒÉÄ ÃÏÍÐÁÎÉÅÓ ÔÏ ȰÉÍÐÒÏÖÅ ÔÒÁÎÓÍÉÔÔÉÎÇ 
technologies and enhance grid capability to absorb more power produced by 
ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙȱ ɉ(ÕÉÚÉ ςππωɊȢ #ÕÒÒÅÎÔÌÙȟ ÉÔ ÉÓ ÅÓÔÉÍÁÔÅÄ ÔÈÁÔ ÏÎÅ-third of potential  
wind energy cannot be efficiently transmitted to the grid (Huizi 2009).  Therefore, 
improvements to the grid infrastructure can facilitate the expansion of wind (and 
solar) power into new areas which were not previously served by the electrical grid. 
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WIND AND SOLAR POTENTIAL 
 
Both wind and solar power have enormous generation potential in China. These 
renewable energy technologies are rapidly growing in installed capacity. In 2008, 
China ranked first in the world in utilization of solar power and fourth in wind 
power (Huizi 2009). Han Wenke, director-general of the Energy Research Institute, 
has noted that continuous high economic growth, the opening-up policy, and 
improvements to the manufacturing industry have all positioned China to be a 
ÌÅÁÄÅÒ ÉÎ ÔÈÅ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ ÓÅÃÔÏÒ ɉ9ÕȭÁÎ ςππωɊȢ )Î ςππωȟ ÁÎ ÁÒÔÉÃÌÅ ×ÁÓ 
published in Science which estimated that wind-generated electricity alone in China 
could displace 23% of electricity generated from coal and accommodate all of the 
demand for the electricity projected for 2030 (McElroy et al. 2009). With the 
continued use of wind and solar technologies, the electricity generated from these 
renewable energy sources may eventually decrease need for some amount of 
hydropower. 
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4.2.10 THE NATIONAL ELEVENTH FIVE-YEAR PLAN: FOR  
ENVIRONMENTAL PROTECTION (2006 -2010)  

 
#ÈÉÎÁȭÓ ρρth Five-Year Plan is the most recent document in a series of reports that 
are prepared by the Chinese government bi-ÄÅÃÁÄÁÌÌÙ ÔÏ ÍÁÐ ÔÈÅ ÎÁÔÉÏÎȭÓ ÐÁÔÈ ÔÏ 
ÁÄÄÒÅÓÓÉÎÇ ÓÏÍÅ ÏÆ ÔÈÅ ÍÏÓÔ ÐÒÅÓÓÉÎÇ ÉÓÓÕÅÓ ÏÆ ÔÈÅ ÔÉÍÅȢ 4ÈÅ ÃÕÒÒÅÎÔ ÐÌÁÎȭÓ ÃÅÎÔÒÁÌ 
ÔÈÅÍÅ ÉÓ Ȱ#ÏÎÓÔÒÕÃÔÉÎÇ Á (ÁÒÍÏÎÉÏÕÓ 3ÏÃÉÁÌÉÓÔ 3ÏÃÉÅÔÙȱ (National Eleventh Five Year 
Plan 2007). The plan sets a number of goals to address social, economic, and 
ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÓÓÕÅÓȢ #ÅÎÔÒÁÌ ÆÅÁÔÕÒÅÓ ÏÆ ÔÈÅ ÐÌÁÎ ÁÒÅ ÔÈÅ ÇÏÁÌÓ ÔÏ ÄÅÖÅÌÏÐ Á ȰÎÅ× 
ÓÏÃÉÁÌÉÓÔ ÃÏÕÎÔÒÙÓÉÄÅȟȱ ÓÌÏ× ÅÃÏÎÏÍÉÃ ÅØÐÁÎÓÉÏÎ ÔÏ ÅÎÃÏÕÒÁÇÅ ÅÃÏÎÏÍÉÃ ÓÔÒÅÎÇÔÈȟ 
close the gap between the rich and the poor, advance care for the elderly, and 
improve the environmental condition (AP 2006; China Daily 2006).  To address the 
ÃÏÎÃÅÒÎÓ ÁÂÏÕÔ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔȟ ÔÈÅ ÐÌÁÎ ÉÎÃÌÕÄÅÓ Á ÓÅÃÔÉÏÎ ÅÎÔÉÔÌÅÄ Ȱ4ÈÅ .ÁÔÉÏÎÁÌ 
Eleventh Five-Year Plan for Environmental Protection (2006-2010)ȱ (National 
Eleventh Five Year Plan 2007). 
 
The Plan opens with a sobering depiction of the national environmental condition. 
Sulfur dioxide emissions are increasing; 26% of rivers failed to meet Grade V (the 
lowest water standard) standards; 90% of urban rivers are classified as polluted; 
90% of grasslands are degraded; rural communities are experiencing serious soil 
pollution; aquatic ecosystems have been compromised and lost biodiversity as well 
as economic value; and environmental pollution from hazardous waste, vehicle 
emissions and persistent organic pollutants is increasing.  The plan goes on to 
ÄÉÓÃÕÓÓ ÔÈÅ ÎÁÔÉÏÎȭÓ ÄÉÆÆÉÃÕÌÔÙ ÉÎ ÍÅÅÔÉÎÇ ÇÏÁÌÓ ÓÅÔ ÔÏ ÍÁÎÁÇÅ ÉÔÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
problems.  The government recognizes that many of the state water bodies are 
failing to meet even modest environmental standards.  Many of the standards set by 
the previous five-year plan to curb emissions of criteria pollutants were not met, 
and many categories observed backsliding in areas that were supposed to gain vital 
ÁÔÔÅÎÔÉÏÎȢ 4ÈÅ ÎÅ× ÐÌÁÎ ÓÔÁÔÅÓ ÔÈÁÔ ȰÉÍÐÒÏÖÅÍÅÎÔ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÑÕÁÌÉÔÙ ÉÓ ÁÎ 
important component for the implementation of the scientific outlook on 
ÄÅÖÅÌÏÐÍÅÎÔ ÁÎÄ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÓÏÃÉÁÌÉÓÔ ÈÁÒÍÏÎÉÏÕÓ ÓÏÃÉÅÔÙȢȱ 
 
Motivated by this new mantra, the state council claims that it is looking to make 
environmental protection a higher priority than before. The state recognizes that 
failure to enforce environmental laws has become common and the government has 
done little to punish lawbreakers, and proposes a number of changes that will create 
new opportunities for environmental protection. In this plan, the state has proposed 
a number of changes to the national philosophy of development and environmental 
protection, a number of changes to environmental laws, and augmentation of 
institutional functions. 
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PHILOSOPHY OF DEVELOPMENT AND ENVIRONMENTAL PROTECTION 
 
The plan calls for a practical approach to addressing the most urgent environmental 
problems that threaten public health, social development, and a sustainable 
economy. Generally, the Chinese government is seeking to improve air quality by 
reducing sulfur dioxide emissions and controlling the release of greenhouse gasses, 
improve drinking water and aquatic environments by improving urban sewage 
treatment to treat at least 70% of urban effluent, and control solid waste disposal 
and recycling. More specific to river protection, the plan aims to protect ecological 
environments, prevent pollution of key river basins, strengthen marine 
environmental protection, modify and enhance environmental law enforcement, 
promote environmental information sharing, and create a financial source to fund 
these activities. To do this, a change has been proposed to the philosophy of 
development and its relationship with environmental protection: ȰThe key is to 
speed up the achievement of historical transformationsȱ (National Eleventh Five Year 
Plan 2007). To speed up these transformations, the state has proposed a 3-part 
approach. First, the government hopes to change the national focus from economic 
growth alone, ignoring environmental impacts, to focusing on balancing economic 
growth with the associated environmental impacts. Second, the government 
proposes attending to historic and new environmental problems at the same time. 
Lastly, the state is looking to move from administrative methods of environmental 
protection to an interdisciplinary approach using legal, economic, technical and 
administrative methods. 
 
Throughout the five-year plan, the government expresses the need to reform 
regional development to be more sustainable and ensure the protection of key areas 
ÏÆ ÔÈÅ ÅÃÏÌÏÇÉÃÁÌ ÅÎÖÉÒÏÎÍÅÎÔȢ !Ó ÐÁÒÔ ÏÆ ÉÔÓ ÐÌÁÎ ÔÏ ȰÃÏÎÓÔÒÕÃÔ Á ÈÁÒÍÏÎÉÏÕÓ 
ÓÏÃÉÁÌÉÓÔ ÓÏÃÉÅÔÙȟȱ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔ ÈÁÓ ÍÁÄÅ ÔÈÅ ÄÅÖelopment of a new socialist 
countryside a key strategy.  Part of this system involves developing clustered 
communities that can share resources, reducing costly replication of services, and 
reducing the impacts on the environment (Jie 2006). In addition to reforming urban 
development, the state proposes development of natural zoning of ecological 
function areas. The zoned areas will be designed to create a nature reserve network 
ÔÏ ÁÃÃÏÍÍÏÄÁÔÅ ÏÖÅÒ ωυϷ ÏÆ ÔÈÅ ÎÁÔÉÏÎȭÓ ÅÃÏÓÙÓÔÅÍ ÔÙÐÅÓȟ ×ÉÌÄÌÉÆÅ ÓÐÅÃÉÅÓȟ ÁÎÄ 
important national relics (National Eleventh Five Year Plan 2007).  This goal could 
be extended to the protection of different types of riparian habitat that are of unique 
environmental significance, as well as to the required river reaches that feed these 
regions.   
 
Stemming out from the protection of ecological regions, the plan proposes to 
facilitate the prevention and control of water pollution in key river basins.  The 
Songhua River, Three Gorges area, source areas for the South-North diversion, 
Three Rivers Three Lakes area, Xiaolandi Reservoir and its upper reaches of the 
Yellow River have been identified as critical areas to protect. As part of the 
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protection system, the government has recognized the necessity to protect the 
natural flow of the riveÒÓ ÁÓ ÐÁÒÔ ÏÆ ÐÒÅÓÅÒÖÉÎÇ ÔÈÅ ÒÉÖÅÒȭÓ ÅÃÏÌÏÇÉÃÁÌ ÁÎÄ 
consumptive functionality (National Eleventh Five Year Plan 2007).  This goes 
beyond the requirements of the water law and other environmental protection laws 
that were developed in the 1970s and 80s, and provides a clear statement that river 
flow protection is important to protection of the ecology.  
 
The plan indicates a desire to strengthen marine preservation as well. Coastal 
wetlands, mangroves and coral reefs were specifically mentioned in the plan as 
regions of particular interest for protection. Current goals are centered on reducing 
land-based pollution from degrading these environments (National Eleventh Five 
Year Plan 2007); however, river protection may have a role in meeting this goal as 
well. Freshwater, sediment, and nutrient loads from rivers play a key role in 
sustaining many of these coastal habitats (Bergkamp 2000; Friedl and Wuest 2002).  
If China is serious about protecting its marine resources, it should to look at the 
value that rivers play in sustaining these environments. 
 
LEGAL AND INSTITUTIONAL CHANGES 
 
The five-year plan makes it clear that the state sees strengthening environmental 
law and its enforcement as one of the critical elements of attaining harmonious 
development of society, economy, and the environment. The plan calls for updating 
and enhancing a number of laws including the national EIA law and provincial 
environmental laws. The government expects that the provinces will  develop and 
enforce their own environmental plans that are relevant to their specific contexts 
(National Eleventh Five Year Plan 2007). In addition, the government plans on 
establishing environmental law teams, to oversee environmental compliance, at 
provincial, county, and city levels. 
 
To support the new legal enforcement, the Five-year PÌÁÎ ÐÒÏÐÏÓÅÓ ÔÈÅ Ȱ*ÉÎÈÕÁÎ 
0ÒÏÊÅÃÔȟȱ Á ÎÁÔÉÏÎÁÌ ÁÎÄ ÌÏÃÁÌ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÒÏÔÅÃÔÉÏÎ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍȟ 
designed to support environmental management decision-making (Five-Year Plan). 
This system will be a huge step for Chinese environmental problem solving. 
Historically, even the most basic environmental information was held by national 
and provincial governments as state secrets, stymieing environmental protection. 
To improve the quality of the information that is being shared, the government is 
planning on developing national laboratories for environmental science and 
technology and plans to invest in the development of environmental protection 
professionals (National Eleventh Five Year Plan 2007). 
 
The state is also looking to promote environmental protection through improved 
public participation.  Public right to know laws will increase access to 
environmental information and improved social awareness (National Eleventh Five 
Year Plan 2007). At this time, most decisions for development and environmental 
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protection in China are made by government officials (Lieberthal 1997). Increased 
public support for environmental protection coupled with national calls for 
harmonious development of the economy with the environment should provide 
adequate pressure on local decision makers to promote development that will not 
seriously degrade the environment. Further public education about river protection 
from groups such as the China Rivers Project and the World Wildlife Fund could be 
used to encourage environmental protection aimed at rivers. 
 
Lastly, the Five-Year Plan proposes environmental economic tools to pay for these 
new programs.  While the central government is planning on providing some capital 
to jump-start a number of these projects, they also propose a new tax system to 
reflect the environmental impact in production price signals. This will include 
production taxes, emissions taxes and other taxes to reflect the full costs of pollution 
control (National Eleventh Five Year Plan 2007). 
 
CONCLUSION 
 
In the 11th Five-Year Plan for environmental protection, the Chinese government 
demonstrates that it has acknowledged the severity of environmental degradation 
within the country and identifies many of the institutional and legal shortcomings 
that have allowed for this condition to emerge.  The plan indicates that the 
government is focused on approaching this problem more aggressively and has set a 
number of goals that if met will improve the current conditions and prevent future 
impairment. Most of the goals in the plan are aimed at prevention of pollution, 
remediation of legacy pollutants, and protection of a diverse selection of 
environments. Notably, the plan proposes the protection of terrestrial and marine 
environments as well as the protection of key water supply sources. 
 
There are also a number of areas in which China indicates that it plans to make 
some dramatic institutional changes. The plan calls for strict  enforcement of 
environmental laws that has historically been quite lax. The plan also promotes a 
transformation of public participation  and environmental information sharing 
measures.  Lastly the ÐÌÁÎȭs proposal to fund new environmental programs through 
a series of taxes that reflect the environmental impact on the price point of 
development will encourage environmentally responsible actions and reduce 
negative impacts on the environment. 
 
The 11th Five-Year Plan for environmental protection focuses in depth on treating 
water quality and protecting species.  Increases in monitoring  and sharing of 
information, as well as improving enforcement of environmental laws are 
suggested. These goals are a great step forward for Chinese environmental 
protection. Currently, many of the goals address terrestrial environmental 
protection and enforcement on riparian pollution, but by integrating a river 
protection system into this list of goals, China can ensure the survival of some of the 
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most critical habitats for plant and animal species. Preservation of prioritized rivers 
from development will i mprove flow preservation that is critical for maintaining 
diverse riparian habitats. Additionally, protecting rivers from development can also 
ensure higher water quality by preventing the accumulation of pollutants behind 
dam walls and their accidental releases as has been seen before on the Huai River 
(Economy 2004).  The proposed changes in laws and institutions can be used as a 
platform to develop a river protection system to preserve rivers that provide unique 
biological, cultural, economic, and social significance.  
 
The 11th Five-Year Plan presents a very ambitious path to improve environmental 
quality.  The Plan for Environmental Protection goes beyond any previous piece of 
Chinese legislation and calls for historic changes in environmental management and 
legal infrastructure operation. The new, timely plans for the environment imply a 
sea change in environmental awareness at the top of the Chinese government that 
will  have definite impacts on local governments and communities.  
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5. BENEFITS OF FREE-FLOWING RIVERS 
 

5.1 ENVIRONMENTAL BENEFITS 
 

Our recommendations suggest the protection of free-flowing rivers and river 
segments. A free-flowing river has been defined as an undeveloped river  that flows 
unobstructed by anthropogenic structures from source to mouth (WWF 2006). 
Since few free-flowing rivers remain in China, we recommend the adaptation of that 
definition to include rivers where segments may be modified.  
 

The health of rivers and riparian ecosystems are important for both humans and 
natural communities. Riparian environments support many plant and animal 
species; they serve as critical habitat for different life stages of many species, and 
can provide unique ecosystem services that are often costly for humans to 
reproduce after the river has been altered.   
 
ECOSYSTEM SERVICES 
 
Free-flowing r ivers provide ecosystem services that humans and natural 
communities benefit from. Rivers naturally can breakdown many contaminants in 
water, provide essential nutrients to downstream communities, and provide water 
for crop irrigation and drinking supply.  
 
Free-flowing r ivers allow for mixing of natural, urban, industrial, and agricultural 
pollutants, which can dilute these chemicals below a toxic threshold. Additionally, 
the mixing process can also simulate hydrolysis, or degradation, of a number of 
these pollutants. The mixing that occurs in flowing rivers also allows for the cycling 
of oxygen in the water, a process crucial for the survival of fish, invertebrate, and 
aerobic microbial communities that maintain balance in the stream and surrounding 
environments. 
 
Riparian habitats and wetlands can also play significant roles in flood control. Peak 
flow events fed by  regional precipitation and snowmelt can be mitigated by large 
undeveloped floodplains (Mitsch and Gosselink 2000).These flood events also 
provide valuable nutrient and sediment transport to the downstream communities, 
as discussed below.   
 
SEDIMENT 
 
A key function of natural river flow is the ability to move sediment and nutrients 
through river channels. In China, sediment is moved from the land to the oceans by 
some of its major rivers such as the Huanghe (Yellow River) or Changjiang (Yangtze 
River; Saito et al. 2001). The rate of flow plays a direct role in the volume and the 
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size of sediment suspended and carried downstream (Frings et al. 2009). Sediment 
transport shapes the river channel, mobilizes nutrients, and the natural riparian 
habitat that local species have special adapted to.  
 
Deltas, lagoons, floodplains, mangroves, and coastal wetland habitats provide 
examples of important ecosystems that depend upon seasonal flow variability and 
sediment and nutrient transport (WWF 2006). These habitats experience extreme 
droughts, floods, freezing, anoxia, and even toxic concentrations of nutrients, due to 
the natural variation in river flow. However, as peak flows flush these communities, 
new sediments can be delivered, allowing for the rejuvenation of the plant and 
animal populations.  
 
BIODIVERSITY - AQUATIC AND RIPARIAN HABITAT QUALITY 
 
Plant and animals species have become adapted to free-flowing rivers and their 
surrounding environments. Rivers have complex flow patterns that can vary 
annually, monthly, and seasonally; these variations serve as cues for life cycle stages 
of many riparian species (Suen and Herricks 2009; Fu et al. 2003; Poff et al. 1997). 
Additionally, intact ecosystems ensure that food webs remain connected (Allan and 
Flecker 1993). Disruption of the food web, such as the extinction of a keystone 
species, can result in cascading effects of local species loss (Mills et al. 1993). 
Protecting biodiversity in China is important because the country has one of the 
most diverse ranges of wild flora and fauna species in the world (Wenhua 2004).  
 
Free-flowing rivers are especially important to fish species that can not disperse 
around a dam. In the United States, some of the last remaining strongholds of 
healthy fish populations are in the rivers that have been able to maintain their 
natural flow patterns (Poff et al. 1997). This condition is not unique to the United 
States. Many migratory fish species require large catchment basins with  long 
uninterrupted stretches of river for different stages of their life cycles (WWF 2006). 
Prior to damming, the Chinese sturgeon of the Yangtze River once migrated over 
3,000 km, from brackish water near the mouth of the river to upstream reaches to 
spawn (Ping 2009). 
 
Studies have show native plant species to be more abundant in free-flowing rivers 
than in regulated rivers (Dynesius and Nilsson 1994; Nilsson et al. 1997; Jansson et 
al. 2000a; Jansson et al. 2000b). Aquatic biota have adapted to natural ecological 
processes that have been shaped by the natural flow regime of rivers (Naiman et al. 
2002). The flow regime of rivers includes the: magnitude, frequency, duration, 
timing, and rate of change (Poff et al. 1997). Together these five components 
directly and indirectly impact water quality, energy sources, physical habitat and 
biotic interactions, ultimately determining ecological integrity. Intact and healthy 
free-flowing rivers balance these components and support plant and animal 
biodiversity. 
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CONCLUSION 
 
The protection of rivers, particularly free-flowing rivers, has immense benefits for 
the natural and human populations that depend on those rivers. Our research of 
rivers systems has illustrated the role of free-flowing rivers in maintaining river 
channel characteristics, native biodiversity, and valuable ecosystems services.  By 
developing a national river protection system, China can ensure the preservation of 
many of these natural processes. 
 
























































































