
Exploration on the implementation path of 
ecological restoration in degraded rivers -- taking 

Yongding River as an example 
 

Feng Jie 

Yongding River Investment Co. ,  LTD   
 



 Overview of Yongding River Basin 

 

 River ecological environment recovery 

measures 

 

 Governance outcomes 

 

 

Content 



 Overview of Yongding River Basin 

 Yo ngd i n g  R i ve r  i s  in an  im p o r t a n t  wa te r 

conservation area, which is an ecological barrier and 

corridor for Beijing-Tianjin-Hebei region. 

 

 with diverse ecological environment 

 with Rich cultural heritage 

 the ”mother river”of Beijing 

 Safety barrier against flood 
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Overview of Yongding River Basin 

2.661 billion ㎥ Total water resources in Yongding River mountain area 

276㎥ Per capita water resources 

 9.8%  only 9.8 percent of the national per capita water 
resources 

89% utilization rate of surface water  

40% 
international  Warning line for water resource utilization 
level  

The upstream water inflow is reduced, and the ecological water quantity is 
insufficient 



Overview of Yongding River Basin 

 Poor ecological quality and 

weak single habitat before 

goverence  

 Lack of systematic planning 

with inconsistent governance 

standards 

 Typical environmental 

externalities 

 Each district manages the 

river according to its own 

needs 

 Not from a whole river basin 

point of view 

 



 Overview of Yongding River Basin 

I n  o r d e r  t o  r e v i v e  t h e  r i v e r  habitat , 

comprehensive goverence  and ecological 

restoration have been initiated in Yongding 

R i v e r ----<Overall plan for comprehensive 

Governance and Ecological Restoration of  

Yongding River>   

Taking the basin as a holistic entity for 

implementing comprehensive system 

management across administrative divisions, it 

has successfully pioneered a pragmatic 

approach towards restoring the ecological 

environment of the degraded river. 
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River ecological environment recovery strategy 

The <Overall Plan> for Comprehensive Governance and Ecological Restoration of Yongding 

River aims to promote the corporate operational model, establish the general objectives of 

Yongding River governance, and determine the required investment. In contrast to 

traditional linear time-based approaches for river basin management, the comprehensive 

governance of Yongding River takes into account its entire life cycle.  

Unified planning and 

design ordinance 

A 

Natural restoratioan 

measurement 

Dynamic optimization of 

governance strategies 

B C 



 
Unified planning  
and design ordinance 
 
Regarding the <overall plan>, the river 
governance scheme is directed by the 
overarching planning and design 
ordinance to effectively steer the design 
of various projects and regulate the 
overall ecological characteristics 
 
From Macro level--Town and nature 
The river is divided into four  
sub-sections according to the 
geomorphic features:Water Conservation 
section、P l a i n  Urban Section、P l a i n 
Suburban Section、Coastal Section 
 
  
 
 
 

River ecological environment recovery strategy 



River ecological environment recovery strategy 

Unified planning and design 
ordinance 
 
From Micro  level--Channel 
function 
 
The river is divided into 103 
sections based on the river's 
location, the spatial 
functions of its banks, and 
the characteristics of its 
resources. Subsequently, 
governance guidelines are 
established for each section. 
Standardized construction 
criteria are implemented 
across the entire river. 
 



River ecological environment recovery strategy 

Natural restoratioan measurement 
 After establishing unified planning and 

engineering standards, the ecological 
restoration project that needs to be 
implemented is determined. 

 Under the premise of ensuring safety, a 
simulation of restoration mode driven by 
natural forces is conducted. A pulse 
experiment with a flow rate of 500m³/s, 
suitable for the current river bed bottom and 
slope in the Plain area, is carried out to 
disrupt the existing river form and facilitate 
natural restoration of both landform and 
ecological environment.  

 Utilizing pulse experiments as a strategy for 
restoring river ecosystems can minimize 
manual excavation of river channels, reduce 
reliance on hard bank slope protection 
measures, and ultimately save project 
investments. 



River ecological environment recovery strategy 

Natural restoratioan  
measurement 

The experimental measures, such as art i f icial  induction and 

natura l  scour ing  and  s i l t a t ion ,  w ere  re f ined  based  on  the 

s u m m a r i z a t i o n  o f  o b s e r v a t i o n  d a t a  a n d  t e c h n i c a l 

achievements from previous actions. These measures aim to 

c rea te  na tu r a l  r i ve r  f o r ms  w h i le  in corp ora t ing  eco l og ica l 

w ate r  rep len ishment ,  the reb y fu r ther  op t im iz ing  the  r i ve r 

form and stabil izing the mainstream channel. 

The water supply to the southern section of Beij ing Plain 

of Yongding River  is  replenished through a  gent le  water 

d i spa tc h ing  m ode ,  res u l t ing  in  t h e  f i l l i ng  of  t h e  r ive r 

b o t t o m  p i t  a n d  t h e  f o r m a t i o n  o f  a n  u n i n t e r r u p t e d 

waterway. 

Wet the bottom of the river 

Burst out of a channel 

The cascade pulse discharge test was conducted to rapidly 

propel the water forward,  while uti l izing natural  hydraulic  

scour to create a natural channel. 

Modulated channel pattern 



River ecological environment recovery strategy 

construction in 
ecological 

restoration 

Auxiliary ecological 
engineering 

Planing  

Sectional design within 
the  entire Regional Scale 
plan 

p C 

E 

Ecological water 
replenishment 
taking hydraulic scouring   
through channel for 
replenishment  

 
 

 

Multi-
process      
coupled 
governance 



River ecological environment recovery strategy 

 Coupling of ecological water replenishment and planning design: The channel 
formed by ecological water replenishment is considered as the design boundary 
condition to ensure uninterrupted water flow in the river. The design must be 
adaptable to diverse ecological water replenishment requirements, ensuring the 
future potential for ecological restoration. 

 
 Coupling of Planning design and engineering construction. In the process of 

engineering construction, the planning and design scheme is optimized at the 
watershed scale based on the construction situation. Firstly, vertically, the 
downstream design conditions are optimized in accordance with the upstream 
treatment project. Secondly, a slope and revetment optimization scheme is 
proposed based on the river channel management project. 
 

 Coupling of engineering construction and ecological water replenishment. The 
ecological water refill experiment should fully utilize the scouring effect of water 
flow to facilitate vertical, horizontal, and three-dimensional restoration, thereby 
creating favorable conditions for project construction. 



Governance outcomes 

 The new pattern of governance 
and management has been 
effectively operated 

 The‘four rivers' governance goals 
have been basically achieved 

 The ecological resilience of the 
river has been significantly 
improved 

 The construction of the Yongding 
River cultural Belt has been 
established 

 The corporate top-level strategy 
has been steadily promoted. 
Through the continuous 
improvement of ecological quality 
along the river basin 

 The beauty of harmonious 
coexistence between human and 
nature has reappeared along the 
Yongding river basin. 
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