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PROJECT STATEMENT
The project site is located at the southern end of the temperate zone in northeastern Asia, in the coastal area where the 

Liao river Plain meets the Bo Sea. As a key area in the East Asia-Australasia migratory zone, it is habitat of the largest 
populations of endangered species of Saunders’s gulls(Larus Saundersis) and hundreds of other migratory birds`species. It 
has the most intact ecological plots of temperate estuarine wetland vegetation types in the world as well as the world's largest 
area  of  seep  weeds  flats.Decades  of  human  activities  such  as  farmland  expansion,  aquaculture  
development  and  oil exploitation have posed serious threats to the estuarine wetlands and mudflats, leading to increase 
of habitats fragmentation, seawater pollution, and inefficient use of natural resource, which have not only threatened the local 
ecological environment and wildlife, but also continued to deteriorate the habitat.

This project is dedicated to the ecological restoration in the Liaohe Estuary Protected Area. By analyzing factors such as 
land cover, species distribution and hydrological conditions in the site, the project proposes strategies such as restoring the 
habitats of key species, improving the habitat network, promoting the transformation from a traditional production-mode to a 
more eco-friendly one, integrating eco-tourism resources, establishing infrastructure facilities shared by tourists and residents, 
and regulating the residents of the Protected Area in the way they utilize the resources. 

The project will establish a protected area governance system that balances ecology and industry.This project provides a 
new perspective for the planning of the temperate coastal wetland areas, which promotes ecological environmental protection 
and restoration, improves the efficiency of human utilization of natural resources, and creates a highly efficient, green, and 
sustainable natural reserve governance system.



1. Background Analysis
1.1 Project Status

The Liao River Estuary National Nature Reserve is located on the coastline of Panjin, Liaoning Province, China. The Liao 
River, which originates from the Yan Mountain Range in northern China, flows into the Bo Sea, and where a large amount of 
sediment from the Mongolian Plateau and the Liao River Plain has created a unique estuarine mudflat landscape, which has 
given the land a rich biodiversity.
As a key node in the East Asia-Australia migratory bird migration zone, the wetlands of the Liao River Estuary Nature Reserve 
are the breeding grounds and migratory stopover points for more than 300 species of migratory birds, and are the 
northernmost wintering grounds for endangered birds such as red-crowned cranes and black-faced spoonbills; the colourful 
seep weed mudflats along the seashore are not only beautiful in the eyes of mankind, but also one of the main breeding sites 
for the saunders’s gull, of which there are only 10,000 left in the world.In addition, the Liao river estuary is one of the main 
breeding sites for the western Pacific spotted seal in China.
1.2 Major challenges

After investigating the current situation of the cite, we found and concluded several major problems in the reserve. The 
challenges are categorized into four levels: ecological, production, tourism and protection.
Problems at the ecological level mainly focus on habitat fragmentation and habitat loss; problems in the production industry 
are mainly inefficient resource utilization and environmental pollution caused by a simplex mode of production; problems in the 
tourism industry are mainly manifested in the lack of management and publicity; and problems at the protection level concerns 
on how to propose a scientific protection method and how to improve the living standards of local residents to achieve a win-
win situation of harmony between humanity and nature.
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2.Objectives and Strategies
2.1 Overall Objectives

We propose a four-pronged strategy corresponding to the existing problems in the region, which cover the four areas of 
ecological restoration, ecological production, ecotourism, and ecological monitoring. Based on these strategies, we have 
constructed several scenarios corresponding to our expectation. Firstly,First, restoration of key habitats in protected areas and 
establishment of ecological networks in accordance with the bill introduced by the Government. Secondly, we explored the 
possibility of developing the ragworm farming industry in the local area, and taking into account the ecological factors, a 
sustainable ecological agricultural model of rice-crab symbiosis is identified, so as to transform and upgrade the local 
agriculture, and to bring considerable income to the local residents.Transformation and upgrading of existing industries and 
introduction of new agricultural industries. Then, the integration of agriculture and tourism breaks through the boundaries of 
two different industries, creating unique integrated products and positioning diversified consumer groups. Through combining 
the industrial advantages of agriculture and tourism, it creates a new model of rural economy. Finally, by monitoring the 
regional ecosystem, including species diversity, the atmospheric environment, the water environment and so on,real-time 
control of the regional status and timely warning of potential risks are realized through monitoring of the regional ecological 
environment, including species diversity, atmospheric environment and water environment.

According to our vision of the future development of the Liaohekou Protected Area and the proposed planning strategy, we 
drew four blueprints of the planning system corresponding to the ecological restoration of the protected area, the development 
of the green production industry, the development of the tourism and the construction of the security system:

(1) Ecological restoration. Restoration of habitats in 2 core areas, establish 3 main corridors, and rebuild the habitats at 5 
key nodes.

(2) Development of green production industry. From piont to area, 9 surrounding ecological protection zones are served, 
and 3 green production bases are established.

(3) Landscape tourism development. 5 landscape tourism service areas, 4 major landscape perspective nodes, 2 major 
landscape tourism routes.

(4) Eco-protection system construction. 4 major monitoring elements, 7 eco-monitoring stations, and employment in 4 
communities will be driven.



2.2 Strategy Ⅰ: Habitat Restoration & Habitat Network Construction
To deal with the challenges faced by Larus Saunders` gulls and other migratory birds at the Liaohe Estuary, we proposed 

corresponding strategies to the conflict between birds and humans. Firstly, we planned three functional zones according to 
three different protection levels based on the land cover status and ecological carrying capacity, and formulated corresponding 
strategies for each functional zone. Secondly,, we have formulated three strategies deliberately in different functional zones:  
Restoration and protection of bird breeding sites; Construction of bird habitat network; Renovation of ecological industry, in 
order to meet the interests and needs of all groups under different protection levels.Lastly, our protection strategy covers the 
entire Liaohekou ecosystem, and allows for the balanced development of ecology and economy.

In the buffer zone of cite exists a large area of reed swamp. For human beings, there are almost no other valuable 
resources here except oil, but the wetland birds in the cite regard it as an important habitat. Here we propose strategies of 
shaping an important component of the ecological network of the cite: migration corridor. At the same time, we will also 
propose anti-disturbance strategies to cope with the impacts of human activities.
2.3 Strategy Ⅱ: Green Production

In this section, in order to enhance the regional ecological benefits effectively, we carry out an ecological transformation of 
the regional pillar industries, construct an ecological industrial model of recycling&symbiosis, and introduce an agricultural 
industry that combines economic benefits with ecological value, so as to realize the growth of agricultural output while 
protecting the regional ecology.

The model integrates eco-agriculture and circular economy, with Ragworms and crabs providing fertilizers for rice growth, 
and rice paddies providing habitats for ragworms and crabs. Such transformation not only enhances economic benefits, but 
also realizes an ecological win-win situation.Constructing an ecological planting space for crab and rice, enriching the source 
of income for local residents.The breeding of ragworms as a new source of income for local residents will provide extra food 
for migratory birds, thus contributing to a regional ecological harmony.



2.4 Strategy Ⅲ: Ecotourism system around wetlands and coasts
The vast wetlands and long coastline are gifts from nature to the Liaohekou. Although viewing the red beaches has 

become a local tourism card, the potential of tourism resources in the Liaohekou goes far beyond that. Based on the 
ecological resources of the Liaohekou, we have proposed a three-in-one strategy of wildlife observation, natural landscape 
sightseeing, science education and tourism services.
2.5 Strategy Ⅳ: Conservation monitoring system combined with local communities

The sustainable development of the reserve not only relies on ecological and industrial planning, but also requires 
appropriate conservation strategies and the participation of local residents. We have established targeted conservation and 
monitoring systems for wildlife and natural vegetation in the protected areas. At the same time, local communities are actively 
involved in the conservation work.

3.Performance Evaluation
We evaluated the performance of the overall planning strategies after it`s implementation. High-value performance and the 

positive impact on local communities is expected for all four strategies including ecological restoration, green agriculture and 
aquaculture transformation, ecotourism renovation and the new conservation system based on local communities.
3.1To restore Ecological Value

Conservation of 150 bird species and one mammal, restoration of 91% of native wetlands, and an increase of 236,000 
square kilometers of beach vegetation.
3.2To promote Green Production 

Annual production of 3,097.5 tons of sandworms and shellfish, reduction of fertilizer and pesticide emissions by 12,457 
tons, and saving of fertilizer and  pesticide costs of 26,839,584 RMB.
3.3To improve Landscape Tourism

Integration of 8 national nature parks, connecting 5 other natural landscape sites, and economic value-added of wildlife 
observation of 1,007,200 RMB.
3.4To conserve Developmental potential 

Around 90% of the area is covered by protection zone, adding 12 scientific research bases, and increasing the income of 
community residents by 820,831 RMB.






















