
 
E-proceedings of the 37th IAHR World Congress 

                          August 13 – 18, 2017, Kuala Lumpur, Malaysia 

 

 

 
PROGRESS OF RIVER RESTORATION TECHNOLOGIES AND PRACTICES IN CHINA 

 
 

JINYONG ZHAO(1), ZHEREN DONG(2), WENQI PENG(3),BAOLIGAOBAIYIN(4)& JING ZHANG(5) 
 

(1,2,3,4,5)China Institute of Water Resources and Hydropower Research, Beijing, China, 
China River Restoration Network (CRRN), 

zhaojy@iwhr.com 
 
 
ABSTRACT 
 
Along with the high-speed development of Chinese economy, many problems have occurred including the 
intensive exploitation of land, water shortage and deterioration of water environment, etc. In addition, there 
existed the problems of unordered and improper construction of hydraulic and hydroelectric projects. These 
problems have caused the persistent degradation of river habitat quality, the shrinkage of lake area, as well as 
the disappearance or degradation of natural wetlands. The progress of river restoration technologies and 
practices in China is briefly introduced herein in the aspects of national policies, fundamental research, as well 
as demonstration projects and guidelines. Ecologically influenced mechanism of water resources and 
hydropower engineering, plan and method of river restoration, health assessment of rivers, balancing 
reservoir regulation method of ecological protection as well as quantitative evaluation of ecological conditions 
of rivers are briefly introduced. 
 
Keywords: River restoration; ecological influence mechanism; river health assessment; demonstration projects; 

guidelines. 
 
 

1 INTRODUCTION 
 In China, the works related with river restoration included several stages. In 2004, the policy related to 
water ecosystem conservation and restoration was issued by the Ministry of Water Resources. Before 2004, 
river restoration was mainly carried out at local areas, especially areas with high-speed growth in economy, 
e.g. the eastern area or big cities. Since 2004, 14 national river restoration demonstration sites have been 
built step by step and a national river restoration plan of key rivers and lakes was issued in 2009. Since 2013, 
river restoration works were under the framework of national water ecosystem civilization city construction. 
However, it is necessary to realize that the tasks of river conservation will vary in different periods or at 
different stages (Dong et al., 2009), e.g. water pollution control should be put as top priority so that ecological 
restoration can be realized. Up to now, the following problems existed in different degrees and extent in China. 
 Among all 223 eco-flow control sections in China's major rivers and lakes, 167 have achieved excellent 
and good ecological basic flow satisfaction, accounting for 74.9% of all sections, most of which are located in 
the southern Yangtze River region, the Pearl River region and river regions in the southeast as well as the 
upstream regions of northern rivers, 46 have achieved poor and bad ecological basic flow satisfaction, 
accounting for 20.6% of all sections, most of which are located in the Liaohe region, Haihe region, Huaihe 
River region and the Yellow River (Zhu et al., 2015). 
 According to the recently completed evaluation of 8499 water function areas in the country's major rivers 
and lakes for the national water conservation plan, 4444 of such areas have not met the water quality 
requirements and water quality compliance rate is below 40% in Songhua River region, Liaohe region, Haihe 
region and Taihu Lake Basin. Among 168 lakes evaluated, nearly half have at least medium level 
eutrophication. 
 Among 217 evaluation units, 130 have achieved excellent and good wetland retention rates, most of 
which are distributed in the Songhua River region, the Yangtze River region and Pearl River region, 87 have 
got only medium and lower wetland retention rates. In terms of the Yellow River region, Haihe region and river 
regions in the northwest, about 70% of the units evaluated have got poor and bad wetland evaluation results. 
 The evaluation of 546 major aquatic habitats in the country shows that 206 among them have excellent 
and good habitat status, representing a percentage of 37.7%, which are mainly distributed in the Yangtze 
River, Pearl River and Songhua River; 186 have medium habitat status, representing a percentage of 34.1%; 
154 have poor and bad habitat status, representing a percentage of 28.2%, which are mainly distributed in 
Yellow River and the Huaihe River Basin. The longitudinal connectivity assessment of major rivers showed 
that, due to reservoir dams, nearly half of the rivers have poor longitudinal connectivity (Zhu et al., 2015). 
 
2 NATIONAL POLICIES 

In the aspect of water ecosystem conservation and restoration, China started the planning and 
implementation of relevant works for water ecosystem conservation and restoration as early as in 2003, and 
seminars and training courses on the same subject were successively held in Nanjing, Guilin and other places. 
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In 2004, the Ministry of Water Resources issued the "Several Opinions on Water Ecosystem Conservation and 
Restoration, stating the guiding ideology, basic principles and objectives as well as the main contents of water 
ecosystem conservation and restoration; it is clearly stated in the National Medium and Long Term Science 
and Technology Development Plan (2006-2020) that it is required to develop technologies and 
countermeasures for protection and restoration of damaged ecological environment from the perspective of 
science and technology; since 2007, the Ministry of Water Resources has been engaged in the 
comprehensive planning for major rivers and important tributaries of the country. In December 2008, the 
Ministry of Water Resources approved the "Planning mission book for water ecosystem protection and 
restoration in major rivers and lakes" and started the planning for water ecosystem protection and restoration 
in such major rivers and lakes. Since 2010, the State Council approved the "National Water Resources 
Integrated Planning (2010-2030)", "National Ecological Protection and Construction Plan (2013-2020)"; 
 In the aspect of water resources protection and ecological civilization construction, in February 2012, the 
State Council issued the "Opinions on the Implementation of the Strict Water Resources Management 
System". In November 2012, a report from the 18th National Congress suggested to "establish the concept of 
ecological civilization that respects nature, conforms to nature and protects nature." In January 2013, the 
Ministry of Water Resources issued an opinion on accelerating the construction of water ecological civilization. 
In October 2013, Ministry of Water Resources issued its "Guiding Opinions on Promoting the Connection of 
River and Reservoir Water Systems"; in March 2013, Ministry of Water Resources carried out declaration 
works for the first batch of water ecological civilization cities; in May 2014, the Ministry of Water Resources 
carried out declaration works for the second batch of water ecological civilization cities; in April 2016, the 
General Office of the State Council issued an opinion on improving the compensation mechanism for 
ecological protection. 
 In the aspect of water pollution control, in April 2015, the State Council issued the “plan of water pollution 
control”, in which the following goal was made.By 2020, the quality of water environment in China will be 
improved step by step, the pollution of important water bodies will be greatly reduced, the safety level of 
drinking water will be continuously improved, the groundwater over-exploitation will be strictly controlled, the 
trend of increasing groundwater pollution has been curbed, and the environmental quality of coastal waters 
will be improved under stable conditions. Also, the water ecological environment will be improved in the area 
of Beijing, Tianjin, Yangtze River Delta, Pearl River Delta and other regional areas. By 2030, the State Council 
strived to improve the overall water quality of the country by initiatively restoring water ecosystem functions. 
By the middle of this century, the ecological environment quality will be improved, and the ecosystem a 
realized virtuous cycle. 
 Inthe aspect of sponge city construction, the General Office of the State Council issued guiding opinions 
about spongy city construction in November 2015. Through the sponge city construction, the "infiltration, 
stagnation, storage, purification, utilization, draining" and other measures to minimize the impact of urban 
development and construction on the ecological environment will be implemented, such as 70% of the rainfall 
will be consumed and utilized in the local field. By 2020, more than 20% of the urban built-up area will meet 
the target requirements. By 2030, more than 80% of the urban built-up area will meet the target requirements. 
 

3 FUNDAMENTAL RESEARCH 
 
3.1 Study on ecologically influenced mechanism of water resources and hydropower engineering 

(1) The holistic concept model of structure and function of river ecosystem was established for river 
ecosystem structure function. Based on current river ecosystem structure function concept and 
model, the Holistic Concept Model of Structure and Function of River Ecosystem (HCM for short) is 
advocated (Dong et al., 2010; Dong et al., 2014). The holistic concept model consists of four sub-
models, comprising: (i) the4-dimensional river continuum model; (ii) the coupled hydrological regime 
and ecological process model;(iii) the suitability model combining hydraulic conditions and biology 
life history traits; and (iv) a spatial heterogeneity of geomorphology and biocenosis diversity model. 
The holistic integration of the 4 sub-models basically includes the holistic features of the structure 
and function of river ecosystem. The large-scale development activities of human beings on rivers 
changed the natural environmental conditions, in which case, biological diversity of rivers was 
changed. HCM provides a theoretical frame for deeper research on the ecologically influenced 
mechanism by anthropogenic activities.  

(2) Analysis on ecologically influenced mechanism of water resources and hydropower engineering.  
Ecologically influenced mechanism of water resources and hydropower engineering is analyzed in 
the field of river continuity, water regime, landscape pattern and physicochemical property of water, 
etc. (Dong, 2013).  
In the field of continuity, construction of dam on rivers causes non-continuity of rivers in a vertical 
direction, which makes continuum (Vannote et al., 1980) of natural rivers from source to estuary to 
become serial non-continuity (Ward and Stanford,1983), and blocks species flow, material flow, 
energy flow and information flow. Building of breakwaters against the flood constricts river channel 
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and restrains flood during flood season from overflowing from both sides, in which case, a kind of 
side non-continuity feature of rivers was generated. Besides, waterproof embankment and bank 
protection structure block the exchange channel of surface water and underground water.  
In the field of water regime, obvious wet season and dry season are seen during hydrological 
periods of natural rivers and floods during the wet season bears pulse characteristics. During 
running of dams, reservoir regulation is subjected to demands on flood control, power generation 
and water supply, etc., which makes inner runoff uniform, changes hydrological mode of change of 
natural rivers during wet season and dry season as well as growing conditions and rules of river 
biocenosis. When the flood takes place and how long-term the flood season lasts are vital for fish 
reproduction. In fact, flood pulse is a signal for fishes laying eggs (Wantzen et al., 2002; 
Middleton,2002). Besides, uniform hydrological periods cause degradation of vegetation on flood 
plains and decrease in water birds.  
In the field of landscape pattern, river regulation projects cause natural rivers to be channelized by 
human beings: sinuous rivers are cut-off as broken-line or straight; cross sections of rivers are 
changed into regular geometric cross sections; land construction by enclosing rivers and dam 
construction causes blockage of water system of rivers and lakes. Changes in landscape pattern 
causes a decrease in spatial heterogeneity as well as quantity and quality of habitats, which 
decreases diversity of biocenosis (Allan,2004; Wang and Seelbach,2006).  
In the field of physicochemical property of water, after reservoirs restore water, flow speed of 
backwater influence area in reservoirs decreases, the assimilative capacity in areas near the bank 
and reservoirs drops, which increases the possibility of eutrophication in these areas. In addition, 
species in downstream areas are impacted on different levels, especially fish growth and 
reproduction, because of changes in thermocline and supersaturation of dissolved oxygen in 
reservoirs(Chen et al.,2009; Chen et al., 2009). 

 
3.2 Plan and method of river restoration 
 Definition, objectives and tasks of ecological restoration of river were sorted out, and the concept of 
three-dimensional maintenance of river landform was put forward; a hierarchy system of ecological conditions 
of rivers was established; and a negative feedback, regulation and planning method based on adoptive 
management mode was perfected.  

(1) Definition and objective of ecological restoration of rivers. Ecological restoration of rivers is defined 
as a series of ecological protection activities of accelerating river ecosystem restoration to a 
relatively natural condition, and improving ecological completeness and sustainability though 
engineering and non-engineering measures on the basis of relying fully on the self-restoration 
function of ecological system(Dong,2007).During the revision of the Comprehensive planning of 
Yangtze river basin, the advanced concept and technological achievements in the research of 
ecological system locally and abroad were referenced(Chang et.al., 2013). 

(2) Comprehensive approach for classification of river systems and identification of ecological 
characteristics.  
A comprehensive classification method for river ecosystems with full consideration of river 

formation， structure， controlling environmental factors and their ecological responses at different 

spatial scales including its period, system, series, type, pattern, habitat and biotic community was 
presented (Ni et al., 2011). The presented method was helpful to integrate the previous 
classifications of various kinds of rivers by describing their status and roles in the newly established 

classification system， revealing their relationship and appropriate scopes in practical applications， 

characterizing the major classifying abiotic factors in different spatial scales, evaluating biotic 
characteristics of different rivers, and guiding the forthcoming practices of river protection, 
environmental improvement and ecological rehabilitation. 

(3) Establishing a hierarchy system of ecological condition of rivers. Objective of ecological restoration 
of rivers shall be on the basis of objective natural conditions rather than subjective figment. In 
addition, restoration objective is quantitative, able to be monitored and assessed rather than 
qualitative and abstract.  
To realize the quantification of ecological restoration objective of rivers, the hierarchy system of 
ecological condition of rivers was put forward(Dong et al.,2013). First of all, define ecological 
condition before human’s large scale development activities as a reference system, i.e. ideal 
condition of ecological restoration. Classify ecological conditions into 4 factors, i.e. organism quality, 
hydrology, physical chemistry and river landform, and each factor has several indexes. Rank 
ecological conditions, where the definitions are the highest rank and assigned respectively based on 
various indexes of the system; then, determine values of sub-item indexes of other ranks in 
accordance with deviation degrees of all indexes in ideal condition, in which case, the hierarchy 
system of ecological condition of rivers was created. Specific sub-item data of objective of ecological 
restoration planning was available via the hierarchy system.  
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(4) Task of ecological restoration of rivers. Ecological restoration of rivers includes 4 tasks, i.e. 
improvement of water quality, improvement of water regime, restoration of geomorphologic 
landscape of rivers, and maintenance and restoration of diversity of biocenosis. The final objective is 
to improve structure, function and process of ecological system of rivers, and to make it 
natural(Dong,2005). On one hand, completeness of ecological system shall be taken into 
consideration and comprehensive rather than single restoration measures would be taken; on the 
other hand, the four types of tasks mentioned above shall be ranked pointedly and emphasis of 
restoration project will be confirmed through identification of key stress factors (Dong,2006; 2009).  

Summarization and creation points in any aspect of ecological restoration of rivers included:① If we 

improved water regime, we shall not only ensure instream flow, but also put emphasis on restoration 
and flood pulse during flow process to meet hydrological requirements in various stages of life 

history of organisms; ②  natural water regime is the ideal condition of restoration of hydraulic 

condition; ③ Water regime may be described in 5 factors with ecological significance, i.e. flow, 

frequency, occasion of occurrence, duration and change rate of hydrologic conditions; ④ 

Improvement of spatial heterogeneity and complexity of habitat is the premise of maintaining 

biological diversity; ⑤“Three-dimensional restoration principle of river land form restoration”, i.e. 

vertical continuous restoration among the river channel, connective restoration of river channel 
alongside of water-flood plain, connective restoration of river-lake as well as restoration of water 
permeability and porosity of riverbed and bank slope; winding restoration of river form on the 
platform; diversity restoration of geometrical morphology of riverbed section on cross 
section(Dong,2007; 2003; Dong et al.,2011; Dong et al.,2013). 

(5) Negative feedback planning design method of ecological restoration of rivers. During ecological 
restoration of rivers, uncertainty during various types of natural processes and ecological factor of 
rivers imposes numerous risks on planning design and management of ecological restoration 
projects of rivers(Graf,2008). To ensure ecological restoration projects of rivers were developed in 
accordance with expected objectives, adaptive management strategy was implemented in ecological 
restoration projects of rivers. Suggested negative feedback planning design method of ecological 
restoration of rivers, with the aid of information technologies of CIS and RS, etc., followed the 
method of repeated cycle in accordance with the process of “planning design-execution-
management-supervision-assessment-adjustment”, in which case, the system continuously 
compared the control result and target discrepancy, which shrinks goal discrepancy in adjustment 
step by step, and finally the ecological restoration objective will be realized(Zhao et al., 2010). 

 
3.3 Health assessment of rivers 
 River health is strictly speaking a kind of assessment tool in river management rather than a scientific 
concept.  

(1) River health assessment technology. River health assessment technologies of America, Sweden, 
Australian, Britain, European Union and other countries and organizations are analyzed and 
summarized in the field of physics- chemistry assessment, quality assessment of organism habitat, 
hydraulic assessment and organism assessment, etc.  

(2) Connotation of river health. Connotation of river health was completely explained nationwide as 
early as 2005, in which, several basis concepts were cleared and the function of river health 
assessment was pointed out: As a management tool, purpose of river health assessment is to 
assess ecological completeness and sustainability during long-term course of evolution under the 
dual actions of the force of nature and anthropogenic activities.  

(3) Principle and method of river health assessment. In river health assessment, relationship between 
habitat factors and biotic factors as well as a reference system was established; 3 elements, i.e. 
hydraulic condition, water quality condition and quality of habitat were clarified; health assessment 
system, organism monitoring system and network were established for each river specifically.  

(4) River health assessment index system. River health assessment is beneficial to improve decision-
making capacity and promote integrated watershed management. The key point of making a 
technical standard on nationwide river health assessment not only covers basic ecological features 
of rivers nationwide, but also reflects characteristics of different drainage basins. Based on such 
ideas, all index system based on the nationwide health system assessment dominated ecological 
function regionalization(Zhang et al., 2010). One guideline, “River health assessment indicators, 
standards and methods(pilot work)” was issued by the Ministry of Water Resource, and is mainly 
utilized by the demonstration sites in the river basins around China(Peng, 2010). 

 
 
3.4 Balancing reservoir regulation method of ecological protection 
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 In December 2005, Dong Zheren and Gregory A. Thomas, the director of Natural Heritage Institute jointly 
initiated and held the seminar of reservoir regulation improvement and river restoration, in which, it was the 
first time introducing the concept of ecological reservoir regulation and expecting relevant researches. After 
the seminar, theoretical researches and practices of reservoir regulation method of ecological protection 
increased gradually(Dong et al., 2007).  
 Balancing of reservoir regulation method of ecological protection refers to improving the mode of 
reservoir regulation, partially restoring natural water regime, protecting and restoring ecological system of 
rivers in downstream of dams and realizing the win-win objective of flood control, interest booming and 
ecological protection on the premise of free from obvious impact as benefit from flood control and interest 

booming. 6 main steps of traditional reservoir regulation method are systematically summarized as follows: ① 

Assess influences of current reservoir regulations on river ecology; ② Clearly improve the ecological objective 
of reservoir regulation; ③ Establish a quantitative model for water regime change and ecological responses; 
④ Establish an environmental water model of ecological protection objective; ⑤ Make a technical plan for 
improvement of reservoir regulation; ⑥ Carry out test for improvement of reservoir regulation based on 
negative feedback design method(Wangetal.,2013). 
 
3.5 Quantitative evaluation of ecological conditions of rivers 
 Ecological study of rivers is a kind of interdisciplinary study. Vital emerging discipline is developed on 
basis of cross and integration of multiple disciples and river ecology, including ecological hydrology, ecological 
hydraulics and landscape ecology, etc. In such emerging disciplines, researches are carried out and a series 
of quantitative evaluation methods are developed in field of drainage basin, river section and landscape, etc. 
and based on relationships between water regime, hydro-dynamic conditions, landscape ecology and the like, 
which provides important scientific supports for development of eco-hydraulic engineering. The significant role 
is to change the ecological condition evaluation of rivers from qualitative description to quantitative evaluation 
calculated by a computer, so that the planning design in eco-hydraulic engineering is based on accurate 
data(Dong et al.,2009). At the same time, combination of such quantitative evaluation methods and hierarchy 
system of ecological conditions of rivers provided quantitative means for current condition analysis, objective 
setting, future prediction and so on, so as to make up for the shortage of qualitative analysis. 
 

4 DEMONSTRATION PROJECTS AND GUIDELINES 
 
4.1 Rural river-Xinjiangtang stream 
 
4.1.1 Background of river restoration 
 Xinjiangtang stream is a plain river network, which usually has moderate flow velocity. Problems such as 
sedimentation, water and soil loss, shrinkage of water area, water quality deterioration are ubiquitous in 
Xinjiangtang stream. Moreover, navigation in the stream gradually faded away in recent years. 
 Bank erosion in Xinjiangtang stream is mainly due to surface soil erosion caused by rain wash and slope 
collapse caused by wave scour.  
 According to preliminary statistics, of the all river sludge(Fig 1), 60% comes from slope collapse, 30% is 
from surface soil loss and 10% is from decomposed plant material. 
 

 
 

 
Fig 1 Xinjiangtang stream demonstration project 
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4.1.2 Project planning and design 
 In combination with the implementation of a research program financed by the Ministry of Water 
Resources, from 2004 to 2005, China Institute of Water Resources and Hydropower Research was involved in 
the construction of a pilot project for the ecological restoration of Xinjiangtang stream in Haining County of 
Zhejiang Province by supplying technical consultation to local water sector. 
 The planning and design of Xinjingtang stream followed the concept of design with nature to achieve the 
multi-purposes. 
 Present platform morphological patterns are kept and only a few local modifications were conducted to 
meet special requirements. The natural meandering and width of the river channel were maintained. 
Floodplain and riparian wetlands were rehabilitated. Natural cross-section profile was preserved as much as 
possible. Compound or trapezoid cross section was adopted only in particular conditions. 
 
4.1.3 The effects and current situation of river restoration 
 By the implementation of these comprehensive measures, the results of Xinjiangtang river restoration 
project corresponded with the primary design. The standard of flood control was improved; riverbank erosions 
were effectively controlled; water quality was improved; aquatic animals and riparian vegetation grew well (Fig 
2) and the project budget was greatly saved. 
 By analysis and comparison with past river treatment achievement, the life cycle was about 10 to 20 
years with the use of traditional river dredging only. However, river dredging together with slope protection 
through ecological engineering technology stabilized channel morphology effectively, and the life span was 
about 35 to 40 years which was nearly double the old life cycle according to preliminary analysis. 
 The future management should pay more attention to river dredging, which can save investment and the 
river training will embark on a more effective circle. 
 

  
Fig 2 riparian vegetation of  Xinjiangtang stream 

 
 
4.2 Urban river-Zhuanhe River 
 
4.2.1 Background of river restoration 
 The Zhuanhe River, a segment of the north-ring water system, connects the Summer Palace and the 
Chaoyang Park.Zhuanhe River is an urban river system. Zhuanhe River was covered up from 1975 to 1982, 
and the river training project started from 2002 to restore the original appearance of its history. 
 Along with the development of social economy and people's constant pursuit for a better living 
environment, people have put forward comprehensive requirements on the training of urban lake and river in 
many aspects including flood prevention, water quality improvement, ecology conservation and restoration as 
well as cultural landscape etc. 
 During the Tenth Five-year Plan period, Beijing focused on the training of water system in central urban 
and the investments were increased compared with the past years. In addition to traditional river training 
objectives, i.e. flood control and drainage, new objectives were added in the aspects of landscape and 
ecological rehabilitations in order to realize the harmonious coexistence of human and natural water. 
 
4.2.2 Project planning and design 
 Its training followed the planning and design principles of maintaining its natural meandering and width. 
Stones and wood-like concrete piles, porous and pervious materials and live vegetation were applied for 
riverbank protection and erosion control. 
 The flood control standard was designed with 20 years-flood and checked with 100 years-flood. 
Wastewater discharge was under strict control and the water surface was expanded to 15-25m. 
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 To develop tourism, the river was open to navigation. To this end, a new lock, 13 bridges, two docks, and 
a sluice have been completed. 
 
4.2.3 The effect and current situation of river restoration 
 Six scenic spots including historical and cultural parks, ecological parks, water scenes with stacked 
stones, waterfront veranda, hydrophilic land and green channel were formed along the river. 
 By the principle of maintaining the current status of non-disturbance, the bridge built in the Liao 
Dynastywas restored. 
 As showed in Fig 3, after the river restoration of Zhuanhe River, the biological diversity was significantly 
improved, and the fish, frogs and other species came back to this river. Vegetation and human landscapes 
were recognized by the majority of the residents. 
 

  
Fig 3 river restoration effect of  Zhuanhe River 

 
 
4.3 Related guidelines 
 In the aspect of assessment, River health assessment indicators, standards and methods (for pilot work)" 
(BanZiYuan [2010] No. 484) were introduced, relevant standards were under preparation; Guidelines for 
Assessment of Ecological Water Demand of Rivers and Lakes (SL/Z479), Ecological Risk Assessment 
Guidelines(SL/467), Evaluation guide of water ecological civilization construction(SL/Z738) were promulgated. 
 In the aspect of planning, Guidelines for Aquatic Ecological Protection and Restoration Planning(SL709-
2015), Water Resources Protection Planning Rules (SL613) were promulgated. 
 In the aspect of engineering, Guideline for Fishway in Water Conservancy and Hydropower Project 
(SL609) has been promulgated, Water Project Planning and Design Ecological Indicators System and 
Application Guidance (ShuiZongHuanYi [2010] No. 248) were published; Engineering Technical Guidelines for 
Ecological Protection and Restoration of Rivers and Lakes was under preparation; Embankment Engineering 
Design and Planning(GB50286), Design Code for River Regulation (GB50707), Engineering Technical 
Specifications for Channel Seepage(SL18-91)were promulgated, however ecological restoration projects for 
rivers and lakes were yet to be clearly specified in the same. 
 In details, Guidelines for Aquatic Ecological Protection and Restoration Planning(SL709-2015) included a 
total of 11 chapters and 1appendix(Guidelines for Aquatic Ecological Protection and Restoration Planning, 
SL709-2015), such as General Provisions, Terminology, Investigation and Evaluation of Current Situation, 
General Planning, Satisfaction of Ecological Water Demand, Water Quality Maintenance and Improvement, 
Landscape Protection and Restoration of Rivers and Lakes, Important Biological Habitat and Biodiversity 
Conservation, Important Regional Ecological Protection and Restoration, Ecological Monitoring and 
Comprehensive Management of Rivers and Lakes, Planning and Implementation Opinions and Effects 
Analysis and Appendix A Planning Evaluation Index System. 
 Apart from the above national guidelines, some areas also adapted river restoration guidelines based on 
the local real situation. In Zhejiang province, guideline of construction standard for river way (DB33/T614-2006) 
and technical code for ecological construction of river course (DB33/1038-2007) were issued. In Beijing, 
guidelines for planning of middle and small-sized river comprehensive regulation (DB11/T758-2010) were 
issued. 
 
5 CONCLUSIONS 

i.River restoration needs to start from the fundamental integrity of river ecosystems, including four key 
processes, i.e. river hydrology, geomorphology, physical-chemical and biology. And the final objective 
is to improve structure, function and process of river ecosystem, and to make it natural. 

ii.During the implementation of river restoration projects, long-term monitoring data is needed to provide 
experience from the demonstration projects on national or local level, especially when national 
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policies are made in these fields. 
iii.Water quality improvement is the foundation of river restoration projects, which is at turning point from 

total amount control of pollutant to acquire of water quality class improvement at preinstalled river 
cross sections. 

iv.Many river restoration projects are replaced by landscape engineering, which is not good trend, and 
appropriate technique guideline is essential on the basis of considering area differences. 
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