
 

 

 

 

 

ECO-INTERPENETRATION 
WRITTEN REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

School and Country: South University of Technology, China 

Team Members: PeiSheng Ding, Lu Pin, Ziyan Li, DanNi Luo 

Faculty Supervisor: YiQiang Xiao 



ABSTRACT 

The wetland ecosystem in China has been severely damaged in the past several decades, 

especially the coastal wetlands, which caused severe environmental and economic problems to 

coastal fishing villages including Xinxing Harbor Village. Our design is based on the resilience of 

ecosystem and recover the coastal wetland ecosystem to its original natural state and let it 

interpenetrated with community, which would endow the community natural resilience in light of 

natural disasters. We establish a complete community system based on the two borders between 

the village and nature—the “Sea Border” and the “Farmland Border”—to let nature 

interpenetrated with community.  

We grow mangroves along the “Sea Border” and let it connect nature and society. It would not 

only becomes a natural barrier resistant to typhoon and flood, but also helps improve the coastal 

environment and increase biodiversity. The seawall would be gradually removed and transformed 

in to an eco-friendly corridor. To avoid the effect of everyday transport on the wetland, a new 

road would be built in the east—on the “Farmland Border”. 

Constructed wetland is set on the “Farmland Border” with sewage system to solve the pollution 

problem and serve as landscape. New buildings are planned along the new road, including a main 

public building as kindergarten and recreation space in peacetime while the shelter during 

disaster. A new system in light of disaster is built which consists of gathering streamline and 

evacuating streamline based on the shelter and road system. 

The shelter building is elevated to avoid flood, and the floor is connected with the road for 

convenience. Transitions and patios are designed to connect the inside space and outside nature. 

The transitions are multifunctional as playground in peacetime and temporary residence during 

disaster. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONCEPTUAL STATEMENT 

A wetland consists of diverse ecosystem and is essential to the climate. Nevertheless, the wetland 

ecosystem in China has been severely damaged in the past several decades, especially the coastal 

wetlands. The most important reasons for the destruction is overfishing, aquaculture pollution 

and reclamation, which led to habitat loss and devastating damage to biodiversity. What’s worse, 

without the protection of this natural barrier, many coastal villages are seriously affected by 

natural disasters such as typhoons and floods.  

All above happens in most of the coastal fishing villages in China, including our site Xinxing 

Harbor Village. 

 

 
 

Figure1. Wetland decline in China 

 

 

 

Figure2. The change of mangrove area and seawall length in China 

 

Our vision and goals of the Xinxing Harbor Village is to endow this vulnerable community with 

resilience in light of disasters. A Resilient community means it can protect and recover itself 

quickly from natural disasters. And what we found is that the definition of resilience also goes for 

nature. An ecosystem has the ability of self-regulation which helps it quickly recover from natural 

disasters, and we can call that eco-resilience. The more species the system consists of, the more 

resilient it is.  

So we recover the coastal ecosystem to its original natural state and let it interpenetrated with 

community, which would endow the community natural resilience in light of natural disasters. So 

we recover the coastal wetland and let it connect nature and society. It would not only becomes 

a natural barrier resistant to typhoon and flood, but also helps improve the coastal environment 



and increase biodiversity. In this way, nature and community are no longer separated but 

interpenetrated with one other, which would achieve the sustainable development of the village. 

 

         

Figure3. Ecosystem resilience and mangrove biodiversity 

 

 

Figure4. Concept of Eco-interpenetration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALYSES 

1. CONTEXT 

We concentrate on the two main problems that the community suffers from: the damage caused 

by typhoon and the lack of infrastructure. The whole community is in flood prone area. 

    

Figure5. The current elevation of the village 

 

2. URBAN DESIGN 

We concentrate on the two main problems that the community suffers from: the damage caused 

by typhoon and flood and the lack of infrastructure. 

We establish a complete community system which is based on the two borders between the 

village and nature—the sea and the farmland—to let nature interpenetrated with community. 

The system consists of recovered ecosystem, new road system, sewage system, new construction 

system, constructed wetland system and refuge system. In conclusion, the whole village systems 

are based on the design of the two borders and results in a complete ecosystem and 

infrastructure network which is resistant to natural disasters. 

 

           

        



       

       

 

Figure6. The village system 

 

We grow mangroves and dismantle the embankment gradually on the “Sea Border”, which makes 

it eco-friendly. Mangroves would weaken the power of typhoons and waves and protect the 

village. And the seawall would transformed into an eco-friendly corridor. To avoid the effect of 

everyday transport on the wetland, a new road would be built in the east—on the “Farmland 

Border”. 

 

Figure7. Situation of the “Sea Border” 



 

Figure8. Section design of the “Sea Border” 

 

On the “Farmland Border”, wetland would be built with sewage system to solve the pollution 

problem. At the same time drainage system would also be combined with the raised road system 

and ditch to establish a flexible system against disaster. New buildings are planned along the new 

road conforming to the urban tissue of old village, including a main public building as 

kindergarten and recreation space in peacetime while the shelter during the disaster. A new 

system in light of disaster is built which consists of gathering streamline and evacuating 

streamline based on the shelter and road system. When different levels of disaster come, people 

can make corresponding reaction.  

 

Figure9. Current situation of the “Farmland Border” 

 

Figure10. Section design of the “Farmland Border” 

 

 

 

 

 

 

 

 

 



3. ARCHITECTURE DESIGN 

Typhoons have ruined many buildings in the village before, and the construction waste are just 

left on the ground. So we proposed the new construction method with rebirth bricks. 

Construction waste can be transformed into rebirth bricks to build new houses. And when new 

house turns old, it could rebirth as bricks again.  

      

 

Figure11. New construction method 

 

We think a public multi-functional building is what the community need most. Children in the 

community are unattended without a place to play and learn, and villagers have no recreation 

space. What’s more, there is no refuge for those unfortunately suffered from disasters.  

So based on the border systems, we designed a main public building as kindergarten and 

recreation space in peacetime while the refuge and shelter during the disaster on the “Farmland 

Border”. The building is elevated to avoid flood, and connected with the road for residents to get 

in conveniently. Transitions and patios with trees are designed to connect the inside space and 

outside nature. The transitions are multifunctional as playground in peacetime and temporary 

residence during disaster. 

 

Figure12. Concept of architecture design 

 

Figure13. Form creation 



FEASIBLITY STATEMENT  

Mangroves are a kind of coastal wetland which grows on tidal flat. Most of the mangrove grows 

naturally, but there is a possibility to plant mangroves. We found several mangrove sites in 

Haikou 75KM to Xinxing Harbor Village, the 15% of which is planted.  

According to the investigation of the site and research about the mangrove eco-system, we found 

that air temperature, water temperature, tide period and the soil condition in Xinxing Harbor 

Village all meet the demand of mangrove habitat, which indicates that it’s possible to grow 

mangroves here on the tidal flat.  

 

Figure14. Mangrove habitat demand and the corresponding situation in Xinxing Harbor Village 

 

The technique of growing mangroves is a gradual approach with pioneer species planted first to 

improve the soil condition and then the local one.  

 

 

Figure 15. The process of planting mangrove on the tidal flat 

 

As for the rebirth brick, the materials and machines can be easily found in Xinxing Harbor Village, 

and the production process is simple. Villages only have to crush the constructed waste and mix 

it with straw, cement and sand to get aggregate. Then use the brick molding press machine to 

produce the rebirth brick.  

 

Figure14. The process of producing rebirth bricks 


