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Geodesign regulates the biodiversity protection and resident demand
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Context
Yaohu Island is located on the west bank of Yao Lake, which 
is the largest inland natural lake in the city of Nanchang, and 
is about 15.25 square kilometers. As the study area, Yao-
hu Island faces many contradictory problems and its econom-
ic development is relatively backward than other regions now. 
Rich natural resources, long waterfront lines, good air quali-
ty, and fertile soil are the advantages of Yaohu Island. How-
ever, it also faces terrible problems, such as traditional agri-
cultural planting (rice), poor infrastructure and transportation, 
less recreational activities, severe population loss, and so on.

Project Surroundings

Project area 16km*16km 

Five Major Requirements by 2050

Context
Yaohu Island is located on the west bank of Yao Lake, which 
is the largest inland natural lake in the city of Nanchang, and 
is about 15.25 square kilometers. As the study area, Yao-
hu Island faces many contradictory problems and its econom-
ic development is relatively backward than other regions now. 
Rich natural resources, long waterfront lines, good air quali-
ty, and fertile soil are the advantages of Yaohu Island. How-
ever, it also faces terrible problems, such as traditional agri-
cultural planting (rice), poor infrastructure and transportation, 
less recreational activities, severe population loss, and so on.
In order to optimize the future development plans, members of 
the Geodesign Research Centre, Jiangxi Normal University, ad-
opted the Steinitz Framework, system dynamics models, and 
GIS technology, analyze the status quo of Yaohu Island, and pre-
set the goals that the stakeholders want to achieve in the future.

Research aim

• Intelligent agricultural management
• Organic + compound agricultural model
• Intelligent transportation
• Improve land utilization
• Control soil erosion and water purification

Major Assumptions and Innovations

GRN 1 Form a waterfront biological habitat
GRN 2 Greenway system
TRAN 1 Increase public transportation
WAT 1 Water purification
SOIL 1 Soil conservation
AGR 1 Organic farming
AGR 2 Compound agriculture
IND1 Develop tourism and leisure industry
ENE 1 Wind energy utilization
ENE 2 Solar power panel

Eraly adopter scenario

The intervention and innovation strategy was put forward to play 
a positive role soon. In the next 30 years, the island’s agriculture 
structure has been diversified, economic income of residents has 
improved, and the population has increased. The construction of 
the Greenway system has improved people’s mobility. In partic-
ular, the perfect and optimized design public transportation can 
meet the travel needs of island residents. In addition, increased 
Greenways can promote residents’ health through walking, run-
ning, and cycling. The ecological environment has been signifi-
cantly improved by increasing vegetation patches, at the same 
time, improving the connection of vegetation patches through lin-
ear vegetation. For example, with the construction of ecological 
corridors, the nesting rate and species of birds have increased 
significantly. Landscape and ecological measures to improve 
the quality of the environment, Yaohu Island is more attractive to 
tourists, and residents’ happiness has improved. However, the 
expansion of buildings will occupy the area of farmland, which 
means that the protection strategies should pay more attention to 
the land use efficiency in the future.

Late adopter scenario

The proposed strategy will take effect in 2035. It is important to 
point out that in the first 15 years of development, the scheme 
has had a small impact on the status quo of the Island. The is-
land environment has changed a lot before the implementation 
of the scheme.
Yaohu Island will face the crisis of population outflow in the next 
15 years, especially young people. At the same time, with the 
development of urbanization, increased housing demand, and 
infrastructure construction, the area of farmland will be reduced, 
and the territory of ponds and vegetation will be occupied. In or-
der to make up for the late entry into force of the plan, it is nec-
essary to invest a lot of funds to maintain natural vegetation and 
introduce high-tech agricultural production technologies, change 
planting structure, such as from a single planting to compound 
planting, these measures can increase the economic income of 
residents and make up for the economic losses caused by the 
reduction of farmland. The waterfront area on Yaohu Island will 
cause soil erosion and loss in a certain area due to prolonged 
water waves.
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Non Adopter 2050

Non adopter scenario

After 30 years of declining population, abandoned farmland and 
fragmented natural vegetation will become common landscape 
features. Dilapidated houses are in urgent need of repair. The wa-
terfront area on the island will face a high risk of soil erosion and 
loss, at the same time, soil nitrogen and phosphorus flow into the 
lake and pond of the Island, causing water quality to deteriorate, 
which in turn affects aquatic life. The predictable trend is that the 
ecosystem of Yaohu Island has become unbalanced and its eco-
logical functions are also disappearing. According to our survey 
and interview results, up to 6% of male singles at marriage age 
exist in these villages because of economic backwardness and 
closed traffic. It is inferred that the population may become scarce 
after 30 years, with the migration of young people and the death 
of elderly people. All in all, the region will miss opportunities to 
grow the economy, maintain healthy ecosystems, and protect the 
local cultures.

strategies

According to our strategic goals in the early adopter, the most beneficial 
improvements are mainly focused on water infrastructure, green infra-
structure, agriculture, and transportation infrastructure. In particular, the 
changes in the agricultural planting structure can significantly increase 
the income of local people. The construction of a vegetation network can 
maintain biodiversity through the planting and replenishment of trees, 
shrubs, and herbaceous plants. However, the construction of the industry is 
not obvious and should be inconsistent with the planned goals of the area.
In the plan of late adopter, the agriculture is the most important fac-
tor, which restrict the economic growth of local populations. If the 
green infrastructure is intervened later, biodiversity will be further re-
duced, and vegetation types tend to be single. The landscape interven-
tion too late, the landscape degradation is more obvious in the area.
According to the UN SDGs in the non-adopter, if landscape intervention is 
not carried out, the economic decline in these indicators is significant. Fur-
ther serious population loss, soil erosion will lead to eutrophication of water 
bodies and reduce aquatic biodiversity. In contrast to the UN SDGs, chang-
es in these indicators can be displayed in a rough and qualitative manner.

Due to the small scale of the Yao lake island, only 8 square kilometers, according to our design plan and the UN SDGs evaluation form, we believe 
that we have improved water infrastructure, green infrastructure, energy use, agriculture, and transportation through early adopter, but for some 
other indicators, we still lack detailed data for evaluation, or lack of evidence. In view of this situation, we adopted an expert scoring method for 
our three planning schemes, early adopter, late adopter, and non-adopter based on the SDGs. Finally, the score is calculated and the results show 
that they scored 272, 54 and -243, respectively. It is obvious that planning through the Geodesign Framework, is conducive to achieving SDGs.

Yaohu Island has very rich wind resources based on our test-
ing and site analysis, especially along the lake area, the wind 
in the north-south direction is sufficient. Therefore, placing some 
wind power turbines along the waterfront will increase the ar-
ea’s clean power reserve. In the early adopter plan, we will en-
visage these wind power facilities. Specific to the detailed plan-
ning, we need to further determine the placement location.

Another form of clean energy is solar power. We envision installing 
solar panels along roads and roofs of residential areas. Accord-
ing to the assumptions of early adopters 2050, solar power gen-
eration can meet the needs of traffic lighting and home lighting. 
This means that the region’s energy use can better achieve the 
United Nations Sustainable Development Goals in a clean way.

In order to reduce pollution and electricity use, advocating cy-
cling and walking is a very important strategy. The key to 
achieving this goal is to set up a complete Greenway network.

Geodesign Research Centre for IGC 2020
The Geodesign project started in early October, 2019, and took more 
than 2 months. There were more than 11 participants, including 3 teach-
ers, 2 graduate students, 3 undergraduates, and 3 government admin-
istrators. During the planning of Yaohu Island, we carried out different 
activities in stages, including field surveys, interviews with residents, 
data collection and processing, indoor mapping and group discussions. 
In these processes, we also found some problems, especially the Chi-
nese planning model is a ‘top-down’ approach due to land ownership 
belongs to the government. Using Geodesign Framework, we can ob-
tain the best planning solution based on the coordination of various 
contradictory issues, but whether it is adopted by the government and 
integrate it into the overall urban planning, or whether it is implemented 
in the future, we are not sure.
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