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ABSTRACT

The Pearl River Delta (PRD) has always been one of the centers of gravity for China's economic development. 
Over the past few decades, the PRD has been undergoing urban development at an astonishing rate, but this 
development momentum has begun to wane in recent years. The development dividend initially gained from 
the manufacturing industry is gradually diminishing, and the whole region is facing a transformation. In order 
to meet the needs of the manufacturing industry, many rural villages have rented out their land to factories, 
and the living space for farmers and fishermen has been continuously reduced. Pollution brought about by 
the establishment of factories has also seriously affected the water system of the Pearl River, bringing about 
the extinction of aquatic organisms. 
 
Not all groups of people have enjoyed the dividends of economic development in the Pearl River Delta. 
Especially the fishermen among the marginalized people, their living space and production sources are 
threatened by urban expansion. However, fishermen, as the first to settle in the Pearl River Delta and have 
lived on the land for thousands of years, have their unique wisdom about the land and the water system. 
Therefore, the project hopes to help the region achieve sustainable development from the perspective of the 
fishermen while ensuring their livelihoods. 
 
The project has developed a core fishermen's habitat framework through theoretical research. Firstly, 
based on this framework, the project collected data and information on typical fishing villages classified the 
fishing villages in the Pearl River Delta (PRD) and summarized their specific elements. Secondly, the project 
selected one of the fishing villages for design exploration, exploring specific habitat modifications and area-
specific planning strategies. Finally, the design logic implemented in the design exploration was utilized to 
explore the principles of the other two types of fishing villages, and a relatively feasible way of application 
was proposed. 
 
Landscape has always embodied the mutual compromise between man and nature. In the past, humans 
have forced nature to make compromises, leading to the increasingly severe ecological degradation problems 
today. It is time to think differently about the relationship between man and nature, so the project hopes 
to help the residents of the Pearl River Delta, and nature reach a new coexistence through the means of 
landscape modification, which will no longer be a relationship of forcing one party to compromise, but rather 
a relationship of balanced development.
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The Pearl River Delta

Draw by author
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Develop resilient principles to rebuild gradient-landscape in PRD

The inhabitants of this floating village in Datang Town are the Tan family. This ancient ethnic 
group is spread across southern China and earns its living on the waterways along the coast. 

Source: LAM YIK FEI FOR THE NEW YORK TIMES
https://cn.nytimes.com/china/20170124/china-tanka-river-people-datang/
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Fifteen-year-old Chan Wai Sing collects nets from his parents' fishing boat. Most of the young people in the Tanjia 
community do not plan to live on the water.

Source:  LAM YIK FEI FOR THE NEW YORK TIMES
https://cn.nytimes.com/china/20170124/china-tanka-river-people-datang/

1.1 Fascination

1.2 Problem Statement

1.3 Potential

1.4 Research Objective & Research Question

1.5 Research Framework

CHAPTER 1 INTRODUCTIONDevelop resilient 
principles to 
rebuild gradient-
landscape in PRD
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1.1 FACINATION

1.1.1 Rapid Uban development & Marginalized groups
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Top right: 
Unhealthy development 
patterns in PRD.

Drawn by author

Bottom right: 
Urban development in 
the Pearl River Delta has 
neglected the interests 
of many marginalized 
people.

Drawn by author

In the past three decades, the Pearl 
River Delta (PRD) has developed rapidly, 
becoming one of the fastest-growing 
regions in the world. However, urban 
development activities such as river 
modification, dam construction, and land 
reclamation have seriously affected the 
lives of marginalized people. 

These actions have disrupted the 
original transition from city to nature, 
exacerbating problems such as flooding, 
soil erosion, and water pollution. Because 
marginalized people live on the edge of 
the town, they are more vulnerable to 
natural threats because they do not have 

sufficient economic income and live in poor 
conditions. 

These uncontrolled urban expansions have 
compressed the urban space for farmers 
and fishermen. To cut costs, factories 
have purchased large amounts of rural 
land at lower prices to construct factories. 
Pollution from the factories enters the soil 
and water systems, seriously threatening 
the people's lives in the region.

Pearl River Delta Cities

Source: Lennart Menger, Digit Magazine
https://www.diggitmagazine.com/articles/pearl-river-delta-region-copycats-or-center-innovation8 9



1.1.2 Traditional Fishermen-"Tan family" 

The boat-dwelling people are an ancient 
ethnic group spread throughout southern 
China. They live on the coastal waterways 
and have always been on the margins 
of society. The way of life of the boat-
dwelling people is disappearing as the 
overly rapid urban expansion of Guangdong 
Province swallows up these quiet towns. 
Cement factories belch smoke into the air, 
apartment buildings rise along the rivers, 
and the rivers are dredged, polluted, and 
overfished. 

The boat-dwellers are still a distinct ethnic 
group. Guangdong Province has prospered, 
but the boat-dwellers are still at the bottom 

1.1 FACINATION

of the heap. They live on the water for long 
periods and will do all their activities in the 
boat house, including eating, sleeping, and 
watching TV. 

"Now fish have become scarce, and we are 
having a hard time living, but we are not 
educated, so we can only fish," Mr. Chen 
said. 

The next generation of existing boat-
dwelling families no longer want to live 
on the water, and many are forced to live 
on the water for a living. But their way of 
life can inspire us, some models of people 
living in harmony with nature.

(Bailiang Chu, Adam Wu, 2017)

Left: Tidy up the clams 
you catch. The economy of 
this area is booming, but 
the Tanka people are still 
at the bottom. Thousands 
of them still live on the 
water off the coast of 
southern China, although 
the exact number is not 
known. 

LAM YIK FEI FOR THE 
NEW YORK TIMES
https://cn.nytimes.com/
china/20170124/china-
tanka-river-people-
datang/

Right: Repair of fishing 
boats. Fishermen now 
use outboard motors to 
move the river here or in 
and out of the bay, but the 
boats still look like relics 
from the last century. 
LAM YIK FEI FOR THE 
NEW YORK TIMES

LAM YIK FEI FOR THE 
NEW YORK TIMES
https://cn.nytimes.com/
china/20170124/china-
tanka-river-people-
datang/

2023, Lingshui, Hainan, Xincun Fishing Port, Xincun Town, Tanjia Fishing Row is dotted. 

Source: Visual China
https://ujoy.net/topics/1041274810 11



1.2.1 Urban development ignores the joint advancement of economy and ecology.

1.2 PROBLEM STATEMENT

In the past, the urban development 
model has always focused on economic 
development first, ignoring the ecological 
and environmental problems brought about 
by evolution. After economic development 
reaches a certain height, much time and 
money are spent on ecological restoration. 
Such a vicious cycle needs to be replaced 
by a new virtuous cycle. 

On the one hand, urban sprawl continues 
to take over village land. Fishponds have 
been filled in, and high-rise buildings 
have been constructed. The living space 
of farmers and fishermen is constantly 
being reduced. On top of that, people are 
constantly reclaiming more and more 

Dike

Urban area

Artifical land

Upstream hydrological 
station

Deepen <0.5m

Deepen 0.5-1m

Deepen 1-1.5m

Deepen 1.5-2m

Deepen 2-2.5m

Siltation

Original

River channel

Uban expansion activities in PRD
Drawn by author

Source: Pearl River Delta Water Problems under Climate Change and its Response and Management Measures, Pearl River 
Water Resources Research Institution, 2016
Anthropogenic activities in PRD, Wei, et al., 2021

Urban expasion Water system modificationReclaim land Industry expasion

land from the sea. On the other hand, in 
order to ensure the regular operation of 
the city and to avoid flooding, dykes were 
built to control the water system. In order 
to ensure the passage of navigation and 
economic development, the river channels 
were constantly modified and deepened. 
These actions have ensured economic 
development but neglected environmental 
protection, making today's cities more 
fragile and vulnerable to natural disasters.
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1.2.1 Urban development ignores the joint advancement of economy and ecology.

1.2 PROBLEM STATEMENT

Soil erosion

With the acceleration of urban processes, 
a new type of soil erosion - anthropogenic 
soil erosion - is widespread. Soil erosion is 
exacerbated by human expansion activities 
such as quarrying, transportation and road 
construction, development zones, and 
reclamation of slopes. (Huang, et al., 2001)

Flood

Increasing tides, rising sea levels, and 
land subsidence from development 
have contributed to the growing flooding 
problem in the Pearl River Delta region. 
 

Flooding disasters have been frequent 
in Guangdong province in recent years. 
Torrential rains in May 2014 inundated 
more than 100 factories and stores in 
Dongguan, causing dozens of businesses 
millions of dollars worth of damage.2022 
In June, Guangdong's average rainfall 
reached 621mm, the most for the same 
period since 1961.2023. The province has 
also been the scene of several flooding 
disasters. Shaoguan was one of the 
most challenging hit cities, with officials 
raising flood warnings to the highest 
level. Southeastern China suffered 470 
million yuan (US$70.2 million) in economic 
losses, and 43,300 hectares of crops were 
destroyed. (BBC News Chinese, 2022)

Left: Michael, S. (2019)  A 
former rare earth mining 
site in Longnan county, 
Jiangxi province. https://
e360.yale.edu/features/
china-wrestles-with-the-
toxic-aftermath-of-rare-
earth-mining

Right: Liang, S. (2022) 
The area around 
Zhuliao Village of Yindi 
Village Committe has 
been surrounded by 
floods. Feilaixia Town, 
Qingcheng District. 
https://www.sohu.com/
a/559241462_100116740

Low flood risk

High flood risk

Soil erosion

Soil erosion and flood risk in PRD
Drawn by author

Source: Risk assessment of rainstorm disasters in the Guangdong Hong Kong Macao greater Bay area of China during 1990 
2018, Wang, et al., 2021.
Soil erosion map, Huang, 2021.
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1.2 PROBLEM STATEMENT

1.2.1 Urban development ignores the joint advancement of economy and ecology.

Water pollusion

The rapid development of the economy has 
brought a considerable pollution load to 
the marine environment, with land-based 
sources of pollution increasing year by 
year and marine environmental problems 
becoming more and more serious. 
Many new towns have sprung up around 
the Pearl River Delta due to economic 
development, resulting in a large amount 
of domestic sewage being discharged 
directly into the Pearl River Estuary. Eighty 
percent of the pollution in the Pearl River 
Estuary comes from land-based sources. 
Due to the declining resources of marine 

fishing, aquaculture is on the rise. These 
aquaculture industries are located in 
coastal and estuarine waters, which have 
suffered from high aquaculture densities 
and overfeeding of bait, resulting in 
eutrophication of the water body. Twenty-
two large-scale catastrophic red tides 
occurred between the Pearl River Estuary 
and Daya Bay from 1980 to 1990, and the 
red tides from late March to mid- and late 
April of 1998 caused up to 350 million yuan 
of economic losses to Guangdong and 
Hong Kong.

Soil water intrusion

In the past decade or so, the salty tide 
in the Pearl River Delta has become 
increasingly severe. The upwelling of salty 
tides directly affects the water quality of 
underground freshwater resources and 
exacerbates soil salinization. The salty 
tides during the dry periods in 2009, 2017, 
and 2021 were particularly severe, posing a 
significant threat to the urban water supply 
in the Pearl River Delta region.

(Marine Development and Management 
Magazine, 2005)

Left: The seawater of 
Yunlin Fangziliao Fishing 
Port was quickly flooded, 
and the employees of the 
fishing club were trapped 
and could not get out, 
and the freezer did not 
have time to move the 
high soaking water for 
reimbursement. (Photo/
Flip screen)

Right: Huang, H. & Zhang, 
Y. (2005) A restaurant 
draws sewage pipes 
directly to the shore 
and discharges sewage 
continuously . Guang 
dong province, China. 
https://gd.sina.com.cn/
hz/2016-05-26/city-hz-
ifxsqxxu4465530.shtml

Heavy pollution

Soil water intrusion

Medium pollution

Light pollution

River and coastline pollution in PRD
Drawn by author

Source: Water pollution map, Huang, 2021.
Chl-A Concentration Observed In The Pearl River Estuary And Its Connecting Rivers On 31st December 2017. Remot sensing 
laboratory http://www.lsgi.polyu.edu.hk/rsl/water.html
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1.2 PROBLEM STATEMENT

1.2.2 Undervalued landscape

The rich water resources of 
freshwater, brackish water, and 
the convergence of salt and 
freshwater have created diverse 
natural resources such as 
mudflats, wetlands, mangroves, 
marshes, seagrass beds, and 
so on. The area of shallow 
talks below 3m water depth is 
76,000 hectares, and the total 
length of shoreline that can be 
developed and utilized as deep-
water shoreline is more than 
100km; the area of wetlands is 
1,864,101.3 hectares.

To improve local fishermen's and rural residents' lives, the government's 
approach is to build clustered communities and high-rise buildings, provide 
fishermen and farmers with specific compensation for demolition, and let them 
give up their traditional lives and move directly into the city. These fishermen and 
farmers moved into the city, but they needed to gain skills to survive in the town 
and could not promote further urban development. 

The landscape created by fishermen production 
and lifestyle is a potential social-ecological 
inclusive landscape. Fishermen relied on the 
original natural environment and fish resources 
to survive. As time went by, they further created 
various aquaculture methods, which can also be 
understood as "artificial fish habitats." Fish habitat 
connects nature and society. 
Fishermen live extensively at the interface between 
water and land. Therefore, fishermen's habitat is 
a gradient landscape that can be used to restore 
the gradually hard boundaries of the Pearl River 
Delta, thereby alleviating various natural problems 
caused by urban expansion and ensuring the 
safety of fishermen life.

Fig A:Nalong River. Danxin Yuan, 2021 https://www.sohu.com/
a/452418388_120438049
Fig B:2023, Lingshui, Hainan, Xincun Fishing Port, Xincun Town, 
Tanjia Fishing Row. Visual China. https://ujoy.net/topics/10412748
Fig C:The single largest resettlement housing project in Huadu 
District, Guangzhou was officially delivered. Chen Shushan. https://
www.gd.chinanews.com.cn/2023/2023-08-26/430117.shtml

A

B

C

Fishpond

Sea

River

Canal

Soil erosion and flood risk in PRD
Drawn by author

Source: Gis
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1.2 PROBLEM STATEMENT

1.2.3 The live of fishermen is under threat

In the thirty years of China's reform and 
opening up, the Pearl River Delta in 
Guangdong Province has seen a rise in 
prosperity and a decline in livelihoods. The 
fishermen who live here are adrift in the 
"cracks" of the world of wealth, relying 
on the depleting fishery resources of the 
coastal rivers and springs to support their 
families. 
 
In recent years, many news stories have 
been about pollution and the worrying 
living environment for fishermen. An 
example is Xinwan, Humen Town, Ivana 
City. The Humen City used to be one of 
the gathering places for fishermen in the 
Pearl River Estuary. But now, blackened 
seawater and almost extinct fish stocks 
make it difficult for fishermen here to 
maintain their livelihood. The Pearl 
River Delta has developed into a "global 
manufacturing center" in the last 30 
years, and factories have sprung up along 
the Pearl River Estuary, especially in 
Dongguan and Humen. Industrial effluent 
is a derivative of this rapid and unhealthy 
urban development. When the tide recedes, 
a robust salty smell comes in: the smell 
brought by industrial pollution. These 
pollutants have drastically reduced the fish 
resources in the Pearl River Estuary. 
 
As a fisherman, Li Jinfu has experienced 
this change deeply. Ten years ago, his fish 
could be sold to various hotels at a full 
range of inexpensive prices, but he also 
had to look at the face of the buyer. The 
number of fishermen has decreased, but 
his catch has mostly stayed the same. 
However, the demand for seafood in the 
community is still growing, and in the past, 

those restaurants even needed to line up to 
book in advance. 
 
The changing fortunes of fishermen in the 
Pearl River Estuary reflect the alarming 
reality of the changing water quality of the 
Pearl River. (Sina_Mobile, 2009) 
 
The 2008 Guangdong Marine 
Environmental Quality Bulletin shows that 
the Pearl River Estuary has been the most 
polluted sea area in Guangdong Province 
in recent years and has become the second 
most polluted sea area in the country after 
Bohai Bay, with the trend of desertification 
expanding and spreading. 
 
The bulletin also provides a series of 
figures to prove it. For the 97 outfalls 
monitored in 2008, the annual volume of 
sewage entering the sea from the outfall 
rivers increased by 12.6% compared with 
2007. The coastal waters of the Pearl River 
Delta remain the central receiving waters 
for sewage entering the sea, accounting for 
77.5% of the province's sewage entering 
the sea. 

Some pollutants from rivers entering 
the sea have been discharged in large 
quantities more than the standards for 
an extended period, resulting in severe 
pollution of the quality of seawater in 
the waters adjacent to nearly 90% of the 
critical outfalls, severe eutrophication of 
the water bodies in the neighboring waters, 
and continuous deterioration of the quality 
of the benthic environment.  
 
It is in the course of urbanization in the 
PRD region that the demand for land has 

surged, resulting in the intensification 
of land enclosure, industrial pollution, 
and plundering of fishing, which has led 
to severe ecological pollution of offshore 
rivers and streams and the imminent 
depletion of fishery resources. People 
have promoted this disorderly expansion in 
pursuit of wealth, but how many of these 
fishermen at the bottom have enjoyed the 
dividends of economic development? The 
rising prices of goods and housing brought 
about by economic growth have made it 
impossible for them to go ashore and own 
a house in their lifetime. Even if they are 
lucky enough to catch the government's 
relief policy, how can they survive on land 
without other life skills? These questions 
deserve our serious consideration.

Fig A,B,C,D ,E,F: Fishermen who have difficulty making ends meet and live in poor conditions. Guochen Wang. (2018) https://www.thepaper.cn/newsDetail_forward_2776414
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"Keystone species"

 A keystone species is an organism that helps define 
an entire ecosystem. Without its keystone species, the 
ecosystem would be dramatically different or cease to 

exist altogether. (Paine, 1969) 

1.3 POTENTIAL

A keystone species is a species that, relative to the abundance of 
that species, can have a far more significant impact on the natural 
environment in which it is found than its abundance. (Paine, 1969) 
Keystone species have a vital role in maintaining the structure of 
ecological communities and can influence many other organisms 
in an ecosystem. Without keystone species, many species and 
even an ecosystem would disappear. Thus, the keystone species 
likes to have a vital arch stone in an arch, without which the arch 
would collapse, although this stone is under the slightest pressure. 
(Wikipedia contributors, 2024) 

In this study, the fishermen are the "key stone species" in the 
Fishermen Landscape, which determines the composition of the 
fishermen landscape system. It determines the composition of the 
fishermen landscape system. To ensure the existence of fishermen, 
it is necessary to make sure that there are enough fish resources, 
either in the natural environment or provided by artificial culture. 
Secondly, it is also necessary to ensure that they have a suitable 
living environment. Fishermen are inextricably linked to these two 
aspects, and once the fishermen disappear, the fish resources and 
the associated villages will lose their necessity, and the fishermen 
landscape will also disappear. 

The fishermen landscape as a socio-ecological inclusive landscape 
is very important for the sustainable development of the Pearl 
River Delta, linking the urban and ecological dimensions on a large 
scale and creating a new socio-ecological system.

1. Fishermen are one of the most marginalized populations with the most vital 
connection to land and water. 2. To ensure their survival, they need to be provided with 

adequate fish stocks. 3. This is linked to the wider ecology. 4. It is also essential to 
provide them with better living space, which is partly linked to the broader urban system. 

5. The fishermen's landscape via fish habitat linkage is a social-ecological landscape 
that can also influence the large-scale social and ecological system.

22 23



1.4 RESEARCH OBJECTIVE & RESEARCH QUESTION

1.4.1 Research objective

RESEARCH OBJECTIVE

to create new resilient design principles 
and re-establish the social-ecological 

system in the Pearl River Delta to restore 
nature and ensure the survival of fishermen, 

further contributing to the sustainable 
development of the city.

UNDERSTANDING

How fishermen landscape is 
reconnecting cities and nature?

ANALYSIS

What is a fisherman's 
landscape and what elements 

does it contain?

REFLECTION

How project research and 
design attempts have helped 
rebuild the socio-ecological 
system in other areas in the 

PRD

1.4 RESEARCH OBJECTIVE & RESEARCH QUESTION

1.4.2 Research questions

DESIGN EXPLORATION

How to develop the resilient 
principles, rebuild the 

gradient-landscape and create 
new social-ecological system 

based on the estuary fishermen 
landscape?
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1.5 REPORT STRUCTURE

How fishermen landscape is reconnecting cities and nature?

LANDSCAPE-BASED URBNISM

SOCIAL-ECOLOGICAL LANDSCAPE

KEY STONE SPECIES
Mapping & Literature reviewed Case studying & Literature reviewed & MappingSection & Literature reviewed Case studying & Literature reviewed & Mapping

FASCINATION

Marginalized 
groups

Fishermen

PROBLEDM STATEMENT

Urban 
expansion Insecure life Undervalued 

landscape

Ecological 
degradation

UNDERSTANDING

EcologicalSocial

Fishermen landscape

Fish 

PROTECT

PRINCIPLES

What is a fisherman's landscape and what 
elements does it contain?

How to develop rebuild the gradient-landscape and 
create new social-ecological system based on the 

fishermen landscape?

ANALYSIS

Saltwater Intersection 
water Freshwater Intersection 

water

DESIGN EXPLORATION

Regional 
vision

Detail design

REFLECTION

Saltwater Freshwater

Fishermen habitat

GUID

How project research and design 
attempts have helped rebuild the 
socio-ecological system in other 

areas in the PRD
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Permeable dam. Building with nature in Northern Java.

Sources: Bregje van Wesenbeeck, Deltares, reporting from Demak, Indonesia
https://indonesia.wetlands.org/blog/building-with-nature-in-northern-java-taking-it-step-by-step/

2.1 Theory Background

2.2 Theoretical Framework

CHAPTER 2 METHODOLOGYDevelop resilient 
principles to 
rebuild gradient-
landscape in PRD
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2.1.1 Landscape-based urbanism

Guiding the development of urban space based on landscape is a crucial method to ensure 
the sustainable development of cities, also known as Landscape-based urbanism, which 
means:

1. Takes the regional landscape structure and associated processes as the foundation to 
guide and shape spatial developments and transformation; 
2. Learns from landscape history and vernacular practice and makes use of the 
accumulation of indigenous and local knowledge (or traditional ecological knowledge); 
3. Employs knowledge-based spatial design as an integrative, multi-scale and 
transdisciplinary approach and exploits the power of enabling digital technologies; 
4. Develops resilient and adaptive spatial frameworks: robust landscape structures for the 
coherent development of the region (long-term strategy) and at the same time setting the 
scene for local projects (short-term intervention); 
5. Creates and regenerates living systems in which (bio)diversity, cultural history, and 
multi-functionality lead to sociologically and ecologically inclusive and water sensitive 
urban landscapes.

(Nijhuis, 2023)

2.1 THEORY BACKGROUND

Landscape based  
urbanism

Landscape-based urbanization guides both 
strategy formation and design exploration:  

1. Understanding: Natural & Urban system 
2. Identifying: Key Challenges & 
Opportunities 
3. Visioning: Long-term Regional 
Perspective 
4. Backcasting: Defining Design  
5. Strategies & Principles 
6. Exploring: Design Explorations Spatial 
Solutions 
7. Developing: Short-term Strategic 
Projects & Action

(Nijhuis, 2023)

2.1.1 Landscape-based urbanism

2.1 THEORY BACKGROUND

(Steffen Nijhuis, TU Delft)
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2.1.2 Key stone species

A keystone species is a species that, 
relative to the abundance of that species, 
can have a far more significant impact on 
the natural environment in which it is found 
than its abundance. (Paine, 1969) Keystone 
species have a vital role in maintaining the 
structure of ecological communities and 
can influence many other organisms in 
an ecosystem. Without keystone species, 
many species and even an ecosystem 
would disappear. Thus, the keystone 
species likes to have a vital arch stone 
in an arch, without which the arch would 
collapse, although this stone is under the 
slightest pressure. (Wikipedia contributors, 
2024) 

2.1 THEORY BACKGROUND

Key stone species

For the unique Fishermen landscape in 
the Pearl River Delta, fishermen are the 
keystone species in the ecosystem, without 
which the village system, fish habitats, and 
fishpond culture system associated with 
it would be significantly affected or even 
cease to exist.

2.1.3 Social-ecological landscape

2.1 THEORY BACKGROUND

Socio-ecological 
inclusive landscape

Landscapes are quintessential social-
ecological systems. Over the past 12,000 
years, nearly three-quarters of the land 
has been affected by human activities. 
(Ellis, et al, 2021) Human activities have 
been influencing natural development 
patterns, both on temporal and spatial 
scales, and most of the landscapes we now 
see are the product of both humans and 
nature. (Pearson & Gorman, 2023). 
 
However, in the past, due to a lack 
of understanding of the synergistic 
development of humans and nature, the 
world is now faced with a severe problem 
of natural degradation. In the past, natural 
resources were often thought of as 
infinitely renewable, a bottomless reservoir. 
Humans took for granted plants and 
animals as resources to be allocated at 
will. (Barrière 2019) However, this behavior 
has led to severe natural degradation, and 
the current state of the world's depleted 
fisheries is a prime example of ecological 
degradation due to overexploitation of 
natural resources. (FAO, 2014) 

These status quo situations have forced 
human beings to reconceptualize the 
impact of human beings on ecosystems 
and rethink the way human beings develop. 
In recent years, people have begun to 
explore the coexistence of human society 
and natural ecosystems. (Barrière 2019) 
The viability of social and ecological 
systems is an interdisciplinary study, and 
landscape as a typical social-ecological 
system has an important research value. 
Based on the study of the history of 
land use around the globe, empowering 
indigenous and local communities in 
environmental management is an effective 
way to protect global ecosystems. (Ellis, et 
al, 2021) 
 
In the case of the fishermen landscape in 
the Pearl River Delta (PRD), the protection 
of indigenous fishermen is also about 
protecting the fish habitats associated with 
them, thereby protecting the ecosystems 
of the PRD and mitigating the natural 
degradation of the region.
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Human activities such as overexploitation, 
urban pollution, and coastal destruction 
are threatening marine ecosystems. 
Coastal areas provide about 70% of the 
world's ecosystem services, and more 
than 25% of these have been altered by 
human activities. Nearly 20% of the world's 
artificial coasts have altered the original 
intertidal ecological zones, and these 
areas face serious ecological degradation. 
In order to ensure the sustainable and 
smooth development of human society, 
the conservation of coastline habitats 
has become a research priority for many 
scientists in recent years. This is especially 
true for areas such as coastal lagoons, 
estuaries, and bays, where ecosystem 
richness, diversity, and productivity are 

The proportion of overfished stocks has increased over the last four decades.

Sources: FAO 2018, https://research.wri.org/wrr-food/course/increase-fish-supply-synthesis

2.1.4 Coastal Habitat Conservation

2.1 THEORY BACKGROUND

high. The implementation of ecological 
engineering interventions in these areas 
is an effective means of integrating cities 
with nature and improving the livelihoods 
of coastal residents and local ecosystems. 
( Espinosa & Bazairi, 2023) 

In particular, more attention needs to be 
paid to areas with large-scale aquaculture. 
The mariculture sector in these areas faces 
considerable challenges, particularly about 
conservation methods. Currently, relatively 
rational and effective management 
approaches include integrated multi-
trophic aquaculture (IMTA), recirculating 
aquaculture systems (RAS), and the 
use of new resources (e.g. amphibious 
crustaceans) to reduce eutrophication 
problems associated with aquaculture.
(Guerra-García, et al., 2023)

Environmental and socio-economic impacts of fish 
escapes from aquaculture

Sources: Guerra-Garcia, et al., https://
www.sciencedirect.com/science/article/pii/

B9780323856133000037#f0015

Number of ISI scientific publications dealing with 
aquaculture and mariculture according to web of science, 

January 21, 2021

Sources: Guerra-Garcia, et al., https://
www.sciencedirect.com/science/article/pii/

B9780323856133000037#f0015

2.1.4 Coastal Habitat Conservation

2.1 THEORY BACKGROUND
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2.2 THEORETICAL FRAMEWORK

Firstly, landscape-based urbanism as a 
guiding theory is the framework foundation 
of the whole research project, running 
through all the parts, from understanding 
and analysis to design exploration. Since 
the contradiction between urban economic 
development and natural degradation 
is becoming more and more apparent 
in PRD,  the project tries to think about 
how to protect the production and life 
of the marginalized people in PRD and, 
at the same time, mitigate the natural 
degradation from a landscape perspective.  
 
Then, based on the theory of socio-
ecological inclusive landscape, the 
integration of social and natural 
characteristics of landscape gives it the 
ability to influence regional urban and 
ecological systems. At the same time, the 
theory also emphasizes the importance 
of empowering local indigenous people 
and their communities to protect local 
ecosystems. Therefore, the project 
focuses on the fishermen, a unique 
group of marginalized people in PRD. 
Their production and living history is a 
microcosm of human adaptation and 
transformation of the PRD's water system. 
 
Moreover, the keystone species theory 
reinforces that fishermen are essential for 
PRD's social and ecological system. The 
fishermen are the keystone species of the 
fishermen's landscape. In order to ensure 
the livelihood of fishermen, it is necessary 
to provide them with the necessary 
resources to protect their livelihoods, such 
as a good quality village environment and 
enough fish resources. In this framework, it 
is vital to study the fish habitat. Therefore, 

when analyzing the fishermen's landscape, 
the project follows the fish habitat types 
and classifies the fishermen's landscape 
into three categories: brackish water, 
freshwater, and salt water. 
 
In the design exploration part, the project 
chooses the fishermen's landscape in salt 
and freshwater convergence as the testing 
type. The project first focuses on analyzing 
the habitats of fishermen and fish. Then, 
according to the above framework, 
principles are developed according to the 
spatial types of the landscape they contain. 
The principle creates a new fishermen's 
landscape in the coastline and river canal 
through permeable dams and branch 
dikes. The new fishermen's landscape will 
help reconnect the site's social-ecological 
system and promote the site's sustainable 
development.  
 
The design exploration part of the project, 
from small to large, further demonstrates 
that fishermen, as keystone species, 
create a unique fishermen's landscape, 
which links the social and ecological 
systems by the fish habitat. Finally, as a 
socio-ecological inclusive landscape, the 
fishermen's landscape could create new 
urban and ecological systems on a regional 
scale. 

KEY STONE SPECIES

A keystone species is a species that, can 
have a far more significant impact on the 
natural environment in which it is found 

than its abundance. (Paine, 1969)

SOCIAL-ECOLOGICAL LANDSCAPE

Empowering indigenous and local 
communities in environmental 

management is an effective way to protect 
global ecosystems. (Ellis, et al, 2021) 

LANDSCAPE-BASED URBNISM

Guiding the development of urban space 
based on landscape is a crucial method 
to ensure the sustainable development of 

cities. (Nijhuis, 2023)

FISH HABITAT RESTORATION

The implementation of ecological 
engineering interventions is an effective 
means of integrating cities with nature.

(Espinosa & Bazairi, 2023) Case studying & Literature reviewed
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The fish pond in Tai Sang Wai, Yuen Long dried up, and mud holes of different sizes appeared. 

Sources: Photo by netizens Peter Yung and Simon Yeun  
https://hk.on.cc/hk/bkn/cnt/news/20180603/bkn-20180603163319425-0603_00822_001.html
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As a typical group of fishermen in the 
Pearl River Delta, the boat-dwelling people 
can represent the historical changes of the 
fishermen in the PRD. 

Initially, they lived on land, but during 
the Qin Dynasty, due to wars and regime 
changes, some exiled people were forced 
to migrate to live on the water. Fortunately, 
the rich water system and diverse natural 
environment of the Pearl River Delta 
brought about abundant fish resources—
this part of the exiled people who went to 
the water survived by fishing. 

After the Ming and Qing Dynasties, the 
boat-dwelling people had to consider 
transformation due to a period of sea 
ban policy along the southeastern coast, 
coupled with taxation on fisheries and 
bullying by the gentry. Part of them 
engaged in commerce, and part of them 
turned to aquaculture. 

In recent decades, the rapid urbanization 

of the Pearl River Delta has further 
oppressed the fishermen's living space. 
The unlimited expansion of cities and the 
pollution of water bodies brought about 
by industrial development have made it 
difficult for fishermen to maintain their 
livelihood. Today, only a few boat-dwelling 
fishermen can be found in individual areas.

In fact, boat-dwelling fishermen epitomize 
the PRD's changing relationship between 
humans and nature. The difficult survival 
situation of the boat-dwelling fishermen is 
now the same as that of many marginalized 
people in the PRD, who try to come to 
the big cities to gain more opportunities. 
However, their meager income and poor 
living space make them more vulnerable to 
flooding, pollution, and disease.

Han people who originally 
lived on land

They were forced by the army and fled to live on 
islands and rivers, making a living by fishing, 
which has been passed down from generation to 
generation.

Qin Dynasty

Land

3.1.1 From water to land

3.1 HISTORY BACKGROUND

Qin Dynasty- 1950s

The delta is rich in fish resources, with a large amount of bait brought 
from the upper reaches, and the estuary is a place where salt and 
fresh water meet, suitable for various fish to inhabit and reproduce. 
Therefore, the Danjia fishermen have survived on the water.

Due to the rapid urban development in the Pearl River Delta, these fishermen were 
"forced" to move to land. At the same time, due to pollution caused by industrial 
development and large-scale reclamation activities, the ecological habitat of fish in 
the Pearl River Delta has been extensively destroyed, and these fishermen can no 
longer maintain their livelihood on the water.

1980s - Now

Water Land

Histroy changes of Danjia family

Drawn by author
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Studying where they now gather can 
lead to a better understanding of the 
relationship between fishermen and the 
natural environment. At one time, boat-
dwelling people were distributed all along 
the coasts of Southeast Asia. However, 
nowadays, they are found only in a few 
areas. One such settlement in the Pearl 
River Delta is Datang Town. Datang Town 
is located in the middle reaches of the 
Beijiang River in the Pearl River Delta 
water system. The water quality is good, 
and the water surface is relatively calm. 
However, now Datang Town is also facing 
environmental degradation problems that 
threaten the livelihood of boat-dwelling 
families. Years of river deepening have 
changed the surrounding soil and water 
environment, and the problem of soil 
erosion in the neighborhood has become 
increasingly severe. Frequent passage of 
cargo ships and human activities of nearby 
villages leasing land to build factories are 
deepening the pollution of the Beijiang 
River.

Data shows that the waters around 
Datang Town can still maintain relatively 
good water quality due to the existence 
of the nearby "Sixianjiao". Sixianjiao is 
a natural waterway that connects the 
Xijiang and Beijiang rivers. The existence 
of this waterway allows the two rivers 
to exchange water naturally, ensuring 
the quality of the water in the area. The 
waterway also serves as a passageway for 
many fish migrations. In addition, because 
the waterway affects the flow dynamics 
of the two rivers, the Beijiang section on 
the north side of the waterway is relatively 
calm, allowing fish to spawn and live here. 
These conditions ensure fish survival in 
this area and allow boat-dwelling families 
to congregate here. 

This part of the study demonstrates the 
importance of fish habitat to the fishermen 
landscape, where nature and humans are 
connected through fish habitat to form a 
socio-ecological landscape.

3.1.2 Social-ecological landscape

3.1 HISTORY BACKGROUND

In the past, fishermen were found along the coasts of China and 
in Vietnam, where the abundance of fish was able to support 

their livelihoods.

Fishermen

FOSHANDATANG

DONGGUAN

PANYU

SHUNDE

South China Sea

BEIJIANG

XIJIANG

SIXIANJIAO

BEIJIANG

XIJIANG

Due to urban sprawl, water pollution and other problems that have reduced fish production, one of the fishermen who 
have always lived on the water only exist in some areas nowadays.

Take the fishing village of Datang as an example, due to the existence 
of natural waterways, the water quality is good and the water surface 

is calm, which is suitable for fish spawning and survival, so the 
fishermen can live here.

NatureFish habitat

Location site of Danjia family

Drawn by author
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3.2 UNDERSTANDING

3.2.1 Gradient landscape & New social-ecological system

Urban expansion in the Pearl River 
Delta has destroyed the original gradient 
landscape; land reclamation has been 
carried out continuously in order to obtain 
more land for the construction of more 
factories; and river channels have been 
modified in order to promote economic 
development and increase the carrying 
capacity of navigation. These activities have 
destroyed the original natural transition, 
resulting in insufficient transition zones 
between nature and the city. The lack of 
adequate buffer zones between cities and 
nature has exacerbated the problem of 
regional natural degradation. Floodwaters 
thus backed up more violently into the 
city, causing severe economic damage. 

Sewage from cities and factories also 
lacks a transition zone for purification and 
flows directly into the natural environment, 
threatening the survival of all kinds of 
plants and animals.  
 
The fishing village is in the area of the 
original gradient landscape, between 
nature and the city. Through the study, it 
is found that the fishermen's production 
and life run through the natural and urban 
areas. They live near the water and invent 
different living spaces according to different 
water environments, such as boathouses, 
fish raft houses, and water rafts. besides 
going out to catch fish, they also try to 
build up farmland and fish ponds according 
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to different soil and terrain conditions. In 
addition to fishing, they also try to build 
farmland and fish ponds according to 
different soil and terrain conditions. In 
addition, they also enter the city to process 
and sell fish products. Combined with the 
understanding of fishermen landscape in 
the previous section, fishermen landscape 
includes fishermen, village, and fishe, 
which are connected through fish habitat 
to form a unique socio-ecological inclusive 
landscape. Therefore, the fishermen 
landscape has the ability to link the 
natural and urban systems, thus forming 
a new ecology and urban system for the 
sustainable development of the PRD 
region.

Left:Current development 
mode
Drawn by author

Right: More sustainale 
development mode
Drawn by author

Sea Fishermen village City River Fishermen village Moutain

Drawn by author

Lack of gradient landscape

Fishermen landscape - New gradient landscape

PollutionFlood/Saltwater

Living Working New ecology system New urban system
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3.3 THREE TYPES OF FISHERMEN LANDSCAPE

3.3.1 Introduction

Based on the previous discussion, fish habitat is an important part of the fishermen 
landscape, which connects fishermen, villages, and fish, therefore, when studying the 
types of fishermen landscape, the project categorizes the fishermen landscape according 
to the types of fish habitat. The fish habitat in the Pearl River Delta (PRD) is closely related 
to the type of water body. As an estuarine delta, the water bodies in the PRD include three 
types, which are freshwater, saltwater, and brackish water. Therefore, the project also 
categorized the fishermen landscape into the three types mentioned above, i.e. fresh 
water type (river), saltwater and freshwater intersection type (estuary), and saltwater type 
(sea).  
 
From the satellite map on the right, it can be seen that the fishermen villages 
corresponding to the three types show three completely different spatial patterns of 
landscape. Sea water type villages are mainly in the form of strips, which are distributed 
at the edge of the island, and there are many mariculture nets and fish rafts in the water 
area; ESTUARY type villages are larger in scale compared to seawater type villages, 
and there is an obvious transition pattern from land to water. This transition pattern is 
characterized by villages, farmland, and fish ponds, and the closer to the water, the larger 
the scale of the fish ponds. freshwater type villages have a more pronounced farmland 
texture, which is related to the typical mulberry ponds in the Pearl River Delta, and the 
villages are usually located behind the dykes. 
 
For the three types of villages, the project subsequently selected 12 typical villages for 
each type to study and generalize the landscape space. 

Typical fishermen village
Source: Google earth

Estuary

Saltwater intersection area

RiverSea

Salt water

Type1 Type2

Fresh water

Type3
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3.3 THREE TYPES OF FISHERMEN LANDSCAPE

3.3.1 Introduction

Starting from the three elements of fish, fishermen, and village, 
we identified six categories of elements by reviewing relevant data: 

natural habitat, aquaculture, village location, settlement morphology, 
house type, and dock. By studying a certain number of villages, 
we have exemplified and created icons for each of the following 
six categories, and we will organize and summarize them in the 

following study.
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3.3 THREE TYPES OF FISHERMEN LANDSCAPE

3.3.1 Introduction
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In addition to the listing of elements, it is even more important to 
understand the connections between these elements. From the 
diagram on the left, it can be seen that there is an intersection 
between fish, fishermen, and village and the six categories of 
elements, which can also be summarized as fish habitat and 

fishermen's habitat. this understanding will be guiding for the 
subsequent development of design principles. This understanding is 

a guide for the subsequent development of design principles.
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3.3.2 Saltwater type

The twelve villages are located at Yanzhou Island, Dongsheng Village, Aotouwei, 
Beiweichang in Shenzhen, Au Pui Tong, Plover Cove, Wanshan, Dong'ao Island, Macao, San 
Chau Wan, Sha Tsui and Shatiban. Similar villages are located throughout the Pearl River 
Delta and along the coast of Guangdong Province, mostly at the foot of the mountains in 
natural or artificial sheltered harbors.

The natural habitat in the coastal marine environment is mainly shallow sea water, 
mudflats, and intertidal zones. The primary aquaculture practices of fishermen are net 
box farming, pile stocking, and bottom sowing.

The scale of this type of fishing village is more varied, as some small fishing villages 
have been transformed into artificial wharves after urbanization and expansion, and the 
villages have been re-planned into concentrated clusters. Where large-scale expansion is 
impossible due to land constraints, the villages retained the original strip-like form.

3.3 THREE TYPES OF FISHERMEN LANDSCAPE

Natural habitat

Aquaculture

Net box farming Bottom sowingPile stocking

Shallow sea Mudflats Intertidal zone

Left: twelve typical 
saltwater type villages.
Drawn by author

Right: Conclusion of 
natural habitat and 
aquaculture in saltwater 
area.
Drawn by author

Settlement 
morphologyVillage location DockHouse typeTypical village Typical village Settlement 

morphologyVillage location DockHouse type
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3.3.2 Saltwater type

The natural habitats in the coastal seawater environment are mainly shallow seawater, 
mudflats, and intertidal zones. Local fishermen have invented specific aquaculture 
methods for different seawater depths and original natural environments. In the mudflats 
zone, the fishermen invented floating rows under which shallow water nets raise fish. The 
intertidal zone is mainly for the culture of shellfish. 
 
At the same time, fishermen have also invented different living environments. In the 
seawater zone, fishermen choose boat houses and pontoon rafts, while water rafts 
dominate in the near-land area, gradually transitioning to flat houses villages.

In summary, saltwater type villages can be summarized into two categories, as shown 
in the figure below. First type of villages are located at the foot of mountains; striped 
along the coastline; both man-made and natural jetties are present; shacks can occur 
near natural jetties; floating devices are present in natural harbors or behind man-made 
breakwaters. Second type of villages will be striped along contours; some villages on flat 
land in high-density clusters; predominantly natural jetties; more shacks.

3.3 THREE TYPES OF FISHERMEN LANDSCAPE

Left: vilage pattern 
1-Villages are located at 
the foot of mountains; 
striped along the 
coastline; both man-
made and natural jetties 
are present; shacks 
can occur near natural 
jetties; floating devices 
are present in natural 
harbors or behind man-
made breakwaters.

Drawn by author

Right: village pattern 
2-Villages will be striped 
along contours; some 
villages on flat land in 
high-density clusters; 
predominantly natural 
jetties; more shacks.

Drawn by author
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3.3.3 Intersection water type

Twelve typical villages are located in Cheung Sha Wan, Fan Wo Kong, Nam Mian Village, 
Wan Ha, Chung Hau, Shih Ha, Kai Tau Kok, Shen Wan Town, Kwan Luen, Kong Mun, Tsing 
Lung, and Kwong Hoi Wan. 
 
The natural habitat of the estuarine salt and freshwater interface includes freshwater 
wetlands, intertidal areas, and intersection water areas. Central aquatic practices are kiwi 
farming, pile stocking, bottom sowing, agro-based culture, and floating culture. 
 
This type of village includes two main types: one is dominated by fishponds extending 
from land to water, with large villages at land boundaries and small-scale villages along 
waterways. The other category is dominated by agricultural land, most of which was 
created by the enclosure of the sea.

3.3 THREE TYPES OF FISHERMEN LANDSCAPE

Natural habitat

Aquaculture

Bottom sowingPile stockingKiwi Farming

Agro-based culture Floating culture

Wetland Intertidal zone Intersection area

Left: twelve typical 
estuary type villages.
Drawn by author

Right: Conclusion 
of natural habitat 
and aquaculture in 
intersection water area.
Drawn by author

Settlement 
morphologyVillage location DockHouse typeTypical village Typical village Settlement 

morphologyVillage location DockHouse type
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3.3.3 Intersection water type

The natural habitat at the salt and freshwater interface of 
the estuary consists of the freshwater wetland, the intertidal 
area, and an intersection water area. Fishermen in the region 
corresponding to the wetland mainly engage in freshwater 
aquaculture, which gradually transitions to brackish water 
fishpond aquaculture and marine aquaculture. The estuary is a 
good area for shellfish, especially oysters, due to the intersection 
of fresh and salt water. The villages are mainly water rafts and 
flat houses. 
 
This type of village can also be summarized into two categories, 
as shown below. One is the transition from land to water, which 
consists of villages, farmland, and large fishponds. The scale 
of the fishponds becomes more extensive as they get closer to 
the water. There are large oyster rafts outside the fishponds. 
Dense clusters dominate the villages in the land portion. There 
are strips of villages scattered along the river, and these villages 

3.3 THREE TYPES OF FISHERMEN LANDSCAPE

have a natural form of pier on the side of the buildings near the 
river to facilitate the fishermen's labor. The large-scale enclosure 
of the sea creates the second type. Based on the original 
topography, people built dykes on top of the sediments to enclose 
large areas of agricultural land. The villages are distributed 
along the dykes and waterways in a strip-like pattern.

1

2

3

1

2

3
 Pelodiscus sinensis Tegillarca granosaMeretrix meretrixOstrea gigas tnunb Sinonovacula constrictaAnguillidae

Natural habitat

Aquaculture

House type

Freshwater pond Seawaterpond

PenaeusvannameiBoone Hypophthalmichthys molitrix Aristichthys mobilisSiniperca spp Mylopharyngodon piceus Ctenopharyngodon idella

Wetland Intersection areaIntertidal zone

Floating cultureCement column 
attachment culture

Species

Natural habitat， aquaculture and house type conlusion.
Drawn by author
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3.3.4 Freshwater type

Freshwater-type villages are located in the middle and upper reaches of the Pearl River 
system. The twelve villages are located in Baimiao, Sanshui, Baeni, Dongping, Pingsha, 
Sanshan, Anfu, Jintouhu, Shijian, Lubao and Datang. 
 
The natural habitat of the Freshwater area includes floodplains, rivers, and connection 
canales, and the leading aquatic practices are fry stocking, pile stocking, and bottom 
sowing. 
 
The fishing villages in this area are closely connected to the dyke, with most of the villages 
immediately behind the dyke and a few extending beyond the dyke to the sedimentary 
barge. This is due to the fact that the fishermen in this part of the village need to travel 
through the river to outside waters for their fishing activities. The morphology of fishponds 
in this type of fishing village is significantly different from the previous two types, with 
fishponds more closely related to agricultural land, related to the unique mulberry 
fishpond system in the PRD. 

3.3 THREE TYPES OF FISHERMEN LANDSCAPE

Aquaculture

Bottom sowingPile stocking

Natural habitat

Aquaculture

Flood plain River Connection canales

Fry stocking

Left: twelve typical 
freshwater type villages.
Drawn by author

Right: Conclusion of 
natural habitat and 
aquaculture in freshwater 
area.
Drawn by author

Settlement 
morphologyVillage location DockHouse typeTypical village Typical village Settlement 

morphologyVillage location DockHouse type
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3.3.4 Freshwater type

The natural habitat of the freshwater area includes flood plains, rivers, and connection 
canales, and the abundant freshwater resources have led to the rapid development 
of freshwater fishponds in these areas, with sangai fishponds being a typical type of 
culture. Fishermen also use the river for block culture and cage culture, and there are 
many reservoirs built to ensure water for agriculture, in which fishermen also engage 
in reservoir stocking. The villages in this part of the country are primarily flat houses 
of a clustered type, with a few buildings close to the ponds in the form of watercraft. 
Freshwater-type villages are summarized as follows. 
 
Freshwater-type villages are summarized in the following two types. One type exists close 
to the dyke and is in the form of clusters, where farmland is interspersed with fishponds. 
Some villages will be located at the junction of fishponds, making it easier for fishermen to 
manage many fishponds. The other type of village is based on the development of the first 
type of village. It extends beyond the dyke, where the fishermen have a closer relationship 
with the river and are more dependent on the river for aquaculture.

3.3 THREE TYPES OF FISHERMEN LANDSCAPE

Left:One type exists close 
to the dyke and is in the 
form of clusters, where 
farmland is interspersed 
with fishponds. Some 
villages will be located at 
the junction of fishponds, 
making it easier for 
fishermen to manage 
many fishponds.

Right: The other type of 
village is based on the 
development of the first 
type of village. It extends 
beyond the dyke, where 
the fishermen have a 
closer relationship with 
the river and are more 
dependent on the river for 
aquaculture.

Natural habitat

Aquaculture

Species
Anguillidae Siniperca spp Mylopharyngodon piceus Ctenopharyngodon idella Hypophthalmichthys molitrix Aristichthys mobilis

Freshwater pond Reservoir stockingBlock culture Cage culture

Connection canales Flood plainFlood plain River River

Mulberry fish pond

House type

Natural habitat， aquaculture and house type conlusion.
Drawn by author
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3.4 CONLUSION

Sea

Salt water

Estuary

Saltwater intersection area

River

Fresh water
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The picture shows an abandoned oyster field in Pak Nai, Hong Kong, where nature researchers have 
discovered a natural recovery of biodiversity.

Sources: Photo by Shanshan Gao
https://chinadialogueocean.net/zh/5/93869/
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CHAPTER 4 DESIGN EXPLORATION

4.1 Introduction

4.2 Site analysis& Design principles

4.3 Vision for Lau Fau Shan area

4.4 Detail design
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4.1 INTRODUCTION

Estuary

Saltwater intersection area

In studying the three types of fishermen landscape type, the estuary type is more suitable for 
design exploration due to the more complex habitats and fish culture methods it contains, 
and in choosing the specific site I did some research on the history of fisheries development 
in the estuary area and the corresponding patterning. As shown on the right, the fishermen 
in this region started to rely on fishing exclusively. They gradually switched to aquaculture, 
with fishponds expanding in scope and extending into the watershed, resulting in the two 
patterns studied in the previous section. However, in some areas where development is more 
rapid and the available area is smaller, it is clear that more than continued expansion is 
needed. Some areas have opted to establish protected areas and cease fishing activities to 
restore natural habitats. In some areas, the fisheries have been decimated, and fishponds 
have shrunk or even disappeared due to the more severe pressures of urban sprawl. In the 
design section, the project explores new development methods for these areas, helping 
fishermen transform their livelihoods while restoring their habitats.

4.1.1 Estuary type fishermen landscape future development

16 Century

Fishing
+

Aquaculture

Aquaculture
Expansion

Conservation

1980s

Fishing

Shink/Abandoned

2015

Now

URBAN
EXPANSION

ECOLOGICAL 
DEGRADATION

Aquaculture expasion rate

Industrial transformation 
Land encroachment 
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Water contamination 
Habitat destruction 

……

?

68 69



4.1 INTRODUCTION

SHENZHEN

1945 1975 2005

1945 1978 1996

Nam Sang Wai-Natural degradation

Tin Shui Wai-Urban expansion

Hong Kong, one of the fastest-growing cities, has a more pronounced conflict between nature 
and the city. At the same time, the history of Hong Kong's development is also inseparably 
related to fishermen. In Shenzhen Bay, thousands of oyster rafts can still be seen, with 
abandoned bamboo rafts floating on the sea surface, obstructing the passage of navigation 
channels. Despite the large number of oyster rafts, this does not mean that the fishermen have 
a good life, and the fishermen on the Hong Kong side still face difficulties. Take nam sang wai 
and tin shui wai as an example; in the last fifty years of development, due to natural degradation 
and urban expansion, the fishponds on this side of Deep Bay have gradually turned from their 
initial natural form into a closed form, and eventually degraded into a desert or expropriated for 
residential use. It is urgent to explore a new way out for the fishermen here.

4.1.2 Typical site-Lau Fau Shan

Lau Fau Shan

Mai Po Inner Deep 
Bay Ramsar Site

HONGKONG

Administra
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.1 Design strategy generation based on research findings and site analysis

In the conclusion of the research section, 
the fish habitats and fishermen's habitats 
involved in the estuary-type fishermen 
landscape are summarized. Evaluating the 
status of the corresponding habitat types 
for the site class can guide the next step in 
generating the design principle.

Taking the coastline fish habitat as an 
example, the coastal portion of the habitat 
from water to land consists of oyster rafts, 
oyster reefs, seagrass beds, mangrove 
forests, fish ponds, and foreshore. In the 
Lau Fau Shan area,  the coastal oyster 
reef in the area does not exist, the fish 
ponds are disappearing due to natural 
degradation and urban development, the 
mangrove forest and seagrass bed need to 
be protected, and there is a lot of fishery 
waste near the foreshore. In response to 
this situation, the project proposes the 
following design principles

Estuary type fishermen landscape

Natural hatitat

Aquaculture

Village

Oyster raft

Oyster reef

Sea grass bed

Mangrove forest

Fish pond

Foreshore

Step 1 Examples of fish habitats involved based on the findings of the study 
section

Estuary type fishermen landscape

Natural hatitat

Aquaculture

Village

Oyster raft

The gradual degradation and 

abandonment of fishponds has 

left behind a lot of productive 

and living waste.

Sites recovered to some extent 

by natural processes but 

stagnant and subject to human 

intervention.

Oyster reef

Sea grass bed

Mangrove forest

Fish pond

Foreshore

Future design principles

Estuary type fishermen landscape

Natural hatitat

Aquaculture

Village

The gradual degradation and 

abandonment of fishponds has 

left behind a lot of productive 

and living waste.

Sites recovered to some extent 

by natural processes but 

stagnant and subject to human 

intervention.

Oyster raft

Oyster reef

Sea grass bed

Mangrove forest

Fish pond

Foreshore

Step 2 Assessment of the site based on habitat types Step 3 Developing design principle based on the status of the site 
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.2 Fish habitat analysis and principles-Coastline area

proposes design strategies for six types of 
habitats: 
1. deletion of some oyster rafts, suspension 
of purifying algae under the rafts, and 
establishment of activity and living spaces 
on the rafts for tourism; 
2. reorganization and stacking of the 
oyster reefs to create space for fish and 
amphibians to live; and 
3. use of oyster shells to create small 
dykes to protect the growth of the seagrass 
beds in the interior, which can also be 
used as dykes in the future. In the future, 
sightseeing trestles can also be built on 
the dykes.
4. Restore or create part of the fishponds, 
using the tidal effect to allow for the 
natural entry of fish fry, and the restored 
mangrove forests and seagrass beds 
around the periphery to provide habitat and 
nutrients for fish.
5. Help the mangrove forests along the 
shoreline to recover and expand into 
natural habitats for fish by catching 

sedimentation through the permeable 
dams. 
6. Reserve space for the foreshore and 
utilize fishermen's water rafts for house 
design to reserve space for future sea level 
rise and mangrove retreats.

Based on the findings of the research 
component, the project categorized the 
fish habitat into coastline and river basins. 

In the coastal zone, the natural fish habitat 
consists of an oyster reef, sea grass bed, 
mangrove forest, and foreshore, while the 
artificial fish habitat consists of an oyster 
raft and a fish pond. The mapping of this 
zone shows that the natural habitat along 
the coastline is homogeneous, except for a 
small portion of mangrove forest. Much of 
the mangrove forest is muddy and shallow. 
Many fishing waste and oyster shells were 
piled up at the junction of land and shore. 
Fishponds along the shoreline have almost 
wholly disappeared, and the large number 
of oyster rafts in the distance has caused 
congestion in the waterway, severely 
reducing the light transmission rate of 
the seawater and affecting the benthic 
organisms. 
 
In response to this situation, the project 

Estuary type fishermen landscape

Natural hatitat

Aquaculture

Village

Oyster raft

The gradual degradation and 

abandonment of fishponds has 

left behind a lot of productive 

and living waste.

Sites recovered to some extent 

by natural processes but 

stagnant and subject to human 

intervention.

Oyster reef
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Mangrove forest

Fish pond
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.3 Fish habitat analysis and principles-River system

The Lau Fau Shan area consists of several 
rivers, degraded ditches, and ponds 
formed by degraded fishponds. The river 
on the north side is an essential part of 
the area, serving as the boundary between 
the city and the area and as a link between 
the inner city and the Mipo eco-region on 
the north side. However, the current state 
of the river is worrying. The river has a 
hard border on both sides; the vegetation 
around it needs to be managed and 
maintained, and the walkway on both sides 
does not provide a view of the other side of 
the river due to the vegetation. Many of the 
channels in the area have been blocked 
due to the expansion and construction of 
the industrial zone, and only a few of them 
still exist. The ditches are all enclosed by 
iron fences and have little ecological or 
landscape benefit. 
 
The design strategy, therefore, focuses 
on reshaping the main river channel, 
enriching the landscape along the river 

by stacking stones and dykes to create 
space for fish to live and spawn. Soften 
the boundaries and increase the sight 
lines to allow residents to access the river 
landscape. Connecting the ditches in the 
area and restoring the system's circulation 
will also facilitate the formation of coastal 
brackish water habitats and create more 
diverse spaces for fish. Then, degraded 
ponds can be stored as wetlands or urban 
parks, depending on their location with 
the river. This type of green space can 
absorb rainwater and feed it into the river 
to replenish the freshwater of the system 
as a whole, as well as serve as a space for 
fishermen's activities and marketplaces.

Hard boundary

Missing connection

Estuary type fishermen landscape

Natural hatitat

Aquaculture

Village

River

Pond

Future design principles
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.4 Fishermen habitat analysis and principles

Fishermen's habitat is also an essential 
part of the fishermen's landscape. In this 
area, the concentrated coastal villages 
and strip villages are in relatively poor 
condition, with a high density of houses 
and many improvised houses. The villages 
in the land's interior are in relatively 
good condition and can be seen to have 
undergone renovation and planning. 

However, many of the dwellings are self-
built, and the outlying roads and urban 
open spaces are not well utilized. Villagers 
have arbitrarily allocated parking lots 
in front of their buildings, and many 
fragmented green areas are chaotic with 
vegetation, with construction waste piled 
up randomly around the periphery. The 
whole area needs planning and renewal. 

With the rapid development in the past 
fifty years, many factories have occupied 
most of the land in this area. The original 
farmland belonging to farmers has been 

drastically reduced, and there is no 
transition zone between the industrial area 
and the village, only some tin walls. 
 
The village's design strategy consists of 
two main categories. The first is to plan 
the roads within the village, utilizing the 
space on both sides of the main roads for 
community activities and seafood markets. 
The second is consolidating parking 
lots, repositioning roads, and integrating 
fragmented green spaces and open spaces 
to create community parks. The presence 
of these green spaces can replenish 
freshwater resources within the water 
system, as well as serve as spaces for 
resident activities and outside gatherings.

Poor quality housing, cramped 

and chaotic.

Good quality houses, abandoned 

space

Estuary type fishermen landscape

Natural hatitat

Aquaculture

Village

Void

Road

Future design principles
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.5 Site analysis & Principles conclusion

The above analysis of the site and the proposed design strategy makes the integration of the right side of the conclusion possible. The overall site transformation strategy consists of three main 
components: the fish habitat, which includes the coastline area, the river canal area, and the village area. From water to land presents a transition. These design principles combine to form a complete 
fishermen landscape, a socio-ecological inclusive landscape.
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.6 Social-ecological inclusive design principles

Three typical principles are selected here 
for elaboration. 

The ecological fishpond can sequester 
carbon and purify water from an ecological 
aspect while providing a shelter, baiting 
farm, and seeding farm for fish and 
amphibians. In the social aspect, it can 
allow fishermen to continue commercial 
fishery activities, increase jobs and attract 
tourists. 
 
Similarly, the wetland mark in the river 
area will still provide an ecological 
habitat for fish. In the social aspect, it 
is an integral part of the green city; as a 
composite park, it will contain seafood 
marks and some community centers where 
fishermen can sell seafood and related 
products. Fishermen can sell seafood and 
related secondary products such as oyster 
sauce and dried oysters. 
 
The green space integration principle for 
the village is also an essential part of the 
green city, which enhances the connection 
with the outside world and protects the 
village from the expanding industrial 
area. Ecologically, these green spaces 
can replenish fresh water and increase 
biodiversity. Biodiversity
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4.2 SITE ANALYSIS & PRINCIPLES DEVELOPMENT

4.2.6 Social-ecological inclusive design principles

Oyster reef Seagrass bed Mangrove forestEcological oyster raft
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Processed product

Commercial fishery
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Increase accessbility
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4.3 VISION FOR LAU FAU SHAN AREA

Before planning for the site, the project 
studied and researched a number of 
planning proposals that had been put 
forward. The government plans to turn 
Lau Fau Shan into a digital technology hub 
and add 53,000 residential units. The plan 
also emphasizes the design of a 4.8km 
waterfront tourism belt. The Development 
Bureau has indicated that it will reference 
Singapore's experience and model the 
planning of Pak Nai and Tsim Bei Tsui on 
the planning of Sentosa Island. 
 
By studying the planning intention of the 
Development Bureau and the plan on the 
right, we can see that the government 
intends to transform the blocks except for 
the fishing villages. However, the fishing 
villages have been neglected to a certain 
extent. If they are ignored, these fishing 
villages will become urban villages one 
after another, surrounded by high-rise 
buildings, and the fishermen will lose their 
original sense of belonging. However, these 

4.3.1 Introduction

villages are exactly what this project wants 
to focus on. Focusing on these fishing 
villages and the surrounding environment 
can better match the government's 
regional planning and integrate the 
fishing villages into the future blue-green 
system. At the same time, the project also 
thinks about the blue-green structure and 
landscape design of the coast, which can 
help the construction of the future coastal 
green corridor. 
 
To summarize, the fishermen landscape 
planning and design with fishermen 
as the core is not detached from the 
government's direction for the region's 
future development but is a kind of 
refinement to help the region transition to 
a high-tech, environmentally friendly urban 
area.

Urban planning for Laufau Shan area
Source:https://www.wenweipo.com/a/202402/22/AP65d659f0e4b0ad017f0af959.html
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4.3 VISION FOR LAU FAU SHAN AREA

The modifications to the Lau Fau Shan area will follow the categorization discussed 
above, including the coastline, river basin, and village. Based on the existing conditions, 
the coastline area will be subdivided into various habitat spaces, including oyster reefs, 
seagrass beds, and mangrove forests to enhance the transition from water to land. 
This transition will, in part, provide the necessary space for fish to reproduce and grow. 
Reconnecting the destroyed canals and adding a new green buffer between the river and 
the town will help create a new water system that will channel fresh water to the coast 
and facilitate the formation of brackish water. The scattered villages will be reconnected 
and oriented to the landscape space of the coast. Restoring part of the agricultural land, 
increasing the landscape space inside the villages, and enhancing the green and activity 
space on both sides of the road will help establish a new green city system.

4.3.1 Introductjion

Coastline River Village
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4.3 VISION FOR LAU FAU SHAN AREA

4.3.2 Current situation

On the right is the current situation of Lau Fau Shan. First, the 
mangrove forests along the coast are not in good condition, and 
many shoals need to be better utilized and protected. If this 
continues, this part of the shoal will be in danger of being polluted 
and disappearing. At the same time, there are many scattered fishing 
villages along the coast, and the status of these villages could be 
better, so it is essential to think about the transition between these 
villages and the natural boundaries. 
 
Secondly, there needs to be more work on the region's design and 
management of the aqueducts. The original canal system has been 
filled in due to years of unregulated expansion of the industrial area, 
resulting in many disconnected canals. Fresh water from the whole 
area is mainly discharged through underground pipes to the partially 
functioning drains and the sea. This has aggravated the coastal 
pollution problem and wasted many freshwater resources. 
 
In addition, the existing agricultural land has gradually shrunk, and 
the fishing villages are surrounded by many large-scale industrial 
zones, making the living environment for the fishermen poor. As 
a result of the uncontrolled expansion of industrial zones, many 
abandoned urban lands have appeared. These lands are scattered 
around the villages, piling up a lot of industrial and fishery waste, 
which is undoubtedly a waste of resources. 
 
Last but not least, the whole area needs to be practiced with the 
city's eastern side. The river divides the two areas, but the landscape 
along the river blocks the view and needs a guideline type to guide 
tourists and pedestrians into it. The river is not well used at the 
landscape level.

N

0 100 300 700m
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4.3 VISION FOR LAU FAU SHAN AREA

4.3.3 Fish habitat-Coastline area

In the principle development phase, the project proposes a coastal 
transformation strategy. It aims to enrich the coastal fish habitat 
types from water to land by including six categories: ecological 
oyster raft, oyster reef, seagrass bed, ecological fishpond, mangrove 
forest, and foreshore. These habitats incorporate fish species. These 
habitats combine fish habitats and fishermen's production and life 
and strengthen shoals' ecological and social benefits based on the 
full utilization of coastal shoal resources.
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4.3 VISION FOR LAU FAU SHAN AREA

4.3.4 Fish habitat-River area

Brackish habitat Wetland parkRiver berm

The idea for the River area has aspects: 

Firstly, the design of the green spaces on both sides of the main river 
easternmost side of the river, including softening the boundaries and 
beds in a variety of river berms and the addition of wetland parks on 
both sides, which will connect with the river to create productive and 
foraging areas for fish. At the same time, these modifications can 
also utilize currently abandoned urban green spaces, re-vegetate 
and manage them, and open up views of both sides of the river to 
attract tourists. 
 
The next step is to connect the waterways within the site. On the one 
hand, connected waterways can improve the monolithic landscape 
of the area and, in combination with the green spaces around the 
waterways, can create green spaces suitable for residents' activities. 
On the other hand, these spaces can increase infiltration, collect 
fresh water and improve the ecological quality of the area. This 
freshwater will collect and flow to the coast, creating an environment 
with different salt concentrations to ensure the survival of different 
fish species and creating the possibility of new oyster farming 
models.

0 100 300 700m

N

94 95



Community green land

Recovered farmland

Green urban road

Green sapce integrationStreet enhancement

4.3 VISION FOR LAU FAU SHAN AREA

4.3.5 Fishermen habitat-Villages

The idea of remodeling the village part consists of three main 
aspects: 

The first is the road connection. There is little planning and design 
on both sides of the roads, and there is a lot of fallen vegetation and 
garbage, which blocks the view and reduces accessibility. The project 
will re-design the main roads to ensure the tourism industry's 
subsequent planning and promote economic development. 
 
Secondly, by reorganizing the roads and spaces within the village, 
the project will link up the chaotic and abandoned open spaces and 
create a public space for villagers to have daily rest and sell their 
aquatic products. 
 
Last, part of the farmland can be restored, especially at the foot of 
the hill. This will ensure the villagers' production and livelihood as 
well as collect rainwater to increase infiltration. These farmlands 
and public spaces within the village will also be connected to the 
green space along the river to form a complete green space system.
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Starting from fishermen and ending 
with the improvement of the regional 

socio-ecological system

Through these three levels of re-planning, a new vision for the 
Laufau Shan area has been created on the right-hand side. The new 
blue-green system can be seen around the fishing village. Much of 
the land can still be used for high-tech industries and residential 

development. The new blue-green system will form a new skeleton 
to ensure the ecological resilience of the area and promote the 

sustainable development of the area.

4.3 VISION FOR LAU FAU SHAN AREA

4.3.6 Final vision for Lau Fau Shan area

1

1 Oyster raft
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4.3 VISION FOR LAU FAU SHAN AREA

Oyster reef Seagrass bed Mangrove forestEcological oyster raft

4.3.7 Coastline area

Mudflat with abandoned oyster field

The redesign will create a rich fish habitat, 
ensuring coastal organisms' survival and 
promoting the coastal fishery's continued 
development.

Before

After

Currently, there are many abandoned 
fishponds along the coast, and the 
accumulation of fishery garbage hinders 
the recovery of mangrove forests. 

Ecological fishpond Foreshore

Abandoned fishpond

Vison plan
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4.3 VISION FOR LAU FAU SHAN AREA

Oyster 
reef

Seagrass 
bed

Oyster reef

Mangrove 
forest

Seagrass bed/Fish pond Mangrove forest

Kandelia candel

Bruguiera 
gymnorhiza

Acrostichum 
aureum

Hibiscus tiliaceus

Heritiera littoralis

Geloina erosa

Saccostrea 
cucullataCirrhinus 

molitorella

Episesarma 
versicolor

Phalacrocorax 
carbo

Tringa stagnatilis

Stema caspia

Himantopu 
himantopus

Platalea minorCharadrius 
alexandrinus

Mugil cephalus

Halophila ovalis

Halophila beccarii

Zostera japonica

Ruppia maritima

Chasmagnathus 
convexus

Crassostrea 
hongkongensis

Limulidae

Egretta garzetta

Abudefduf 
bengalensis

Decrease wave height
20-97%

Fish & 
Shrimp fry

Decrease wave height
30-81%

Juvenile fish

Reduces nutrients
N:8-75 P: 50-99%

Retains sediments
1-90%

Juvenile fish

Reduces nutrients
N: 5-79 P: 35%

Retains sediments
18-62%

Mature adult 
fish & shimp

4.3.7 Coastline area synergistic eco-efficiency 

The oyster reef, seagrass bed, and mangrove forest will dominate the new coastal landscape. These three natural habitats involve unique flora and fauna but, more notably, combining all three for systemic 
ecological benefit. For fish, adult fish and shrimp in the ocean spawn in the oyster reef, and juvenile fish use the tides to travel to the seagrass bed and mangrove forest, which provides food and space for 
juvenile fish. Adult fish that have reached a certain level of maturity will return to the ocean here. In addition, the three types of habitats support and protect each other. Combining the three can reduce excess 
nutrients, retain many sediments, and decrease waves to protect the coast.
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4.3 VISION FOR LAU FAU SHAN AREA

4.3.8 River basin

Before

After

Abandon greenland River canal with rigid boundary

Wetland park

There is a large amount of derelict green 
space around the existing river channel, 
with abundant but chaotic vegetation that 
obstructs views on both sides of the road. 
The boundaries of the river are mainly 
hard-paved, and the accessibility and 
usability of the river landscape are poor. 

The renovation will increase the 
accessibility and usability of the landscape 
on both sides of the river and, at the same 
time, connect the surrounding wetland 
water bodies to provide feeding and 
survival space for fish.

Vison plan

River berm Brackish habitat
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4.3 VISION FOR LAU FAU SHAN AREA

1529.3 mm/y

CanalWetland Estuary
Nutrient

Spawn

River/CanalBrakish water habitat FloodplainWetland

Precipi
tation

Surface runoff

Mature adult

Juvenile fish

Mugil cephalus

Rhinogobius 
similis

Carassius 
auratus

Elaeocarpus 
hainanensis

Bruguiera 
gymnorhiza

Bruguiera 
gymnorhiza

Bruguiera 
gymnorhiza

Syzygium 
samarangense

Syzygium jambos

Glochidion 
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Gordonia axillaris

Cymbopogon 
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4.3.8 River basin synergistic eco-efficiency 
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There is also a need for reconnection within the river basin system. Fish at the mouth of the river will travel through the canal to the middle and upper reaches to spawn. At the same time, precipitation 
and runoff bring large amounts of nutrients into the rivers and wetlands. Juvenile fish travel through the connecting channels to the wetlands and other habitats to feed and grow. Eventually, adult fish can 
return to the estuaries and oceans through the channels.
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Green sapce integrationStreet enhancement

4.3 VISION FOR LAU FAU SHAN AREA

4.3.9 Village

Waterbody with rigid boundaryUrban voids

Before

After

Currently, the village roads are in disarray, 
vehicles are parked haphazardly, the few 
landscaped spaces are unmanaged, and 
the vegetation is in disarray. The water 
body also needs more utilization and 
landscape design. 

After the renovation, the village's green 
space can be integrated and used, and 
the open space along the street can 
be utilized for fishermen's resting and 
selling activities, thus improving the living 
environment of the fishermen.

Abandon greenland

Vison plan
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Market

Estuary

4.3 VISION FOR LAU FAU SHAN AREA

4.3.9 Village

Reorganize roads and consolidate space

Utilization of space along the street

Garden/FarmlandCentral park Market

C. viminalis G. Don

Imperata 
cylindrica var. 

major

Gardenia 
jasminoides 

var. fortuniana
Saururus 
chinensis

Michelia figo

Rhododendron 
simsii

Ficus 
microcarpa

Murraya 
paniculata

Magnolia 
grandifloraAcridotheres 

cristatellus

Lonchura 
punctulata

Acytolepis 
puspa

Village City

Rational fishing

Mainland fishermen

Tourist

Processed seafood

Freshwater 
replenishment

Seafood

The Villages need more connections to the outside world and public spaces for activities. After re-routing and integrating the green spaces, the village will have a new greenland system. This system will help replenish freshwater resources to a certain extent and serve as a transit point between the city and 
the coast. During the fishing season, hired fishermen will be able to pass through the village to the coast, and tourists will be able to visit the coast. The fishermen can quickly transport their catch to the city and sell some seafood inside the villages. 
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4.3 VISION FOR LAU FAU SHAN AREA

4.3.10 Comprehensive system 

In addition to communication within the 
various systems, the whole area as a 

fisherman's landscape is a comprehensive 
system. Rainwater from the city and the 
villages flows into the sea through the 

canal. Relevant workers can be hired from 
the city to the villages and fishponds, and 
visitors can reach the various landscapes 
in the area. For fish, the juvenile fish will 
grow, and reproduce in various parts of 

the water system, partly returning to the 
sea. Adult fish also return to the system 

to reproduce, and the seafood that people 
catch can be quickly reprocessed and sold 

or transported directly to the city. Adult fish

Adult fish
Adult fish
Adult fish
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4.4 Detail design

4.4.1 Introduction

The following section will be zoomed in to where the river meets the 
coast to create a specific landscape design. The project chose this section 

because it brings together the coastline area, the village area, and the river 
area, and it is a concrete representation of how all three are connected 

through the fish habitat. The oyster habitat is an integral part of the 
landscape for the fishermen in this area.
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Jan. Feb.

First year

Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun.

Low-salinity seawater Medium salinity seawater High salinity seawater

Seedling harvesting

Fertilization

Seedling harvesting Protecting seedlings Seedling preservation

Old oyster industry model:

There are two critical technical problems with the current traditional farming model: 

Firstly, the culture cycle is long; it takes three years from seedling picking, 24 months for seedling preservation in low and medium-salinity areas, and six months for fattening in high-salinity areas. 

Secondly, the mortality rate is high during the seedling preservation period（April to September is the breeding period for oysters every year（. During this period, if drought is encountered, the rainy season is delayed, the oysters will die in large areas, and the success rate of seedling preservation will be less 
than 20%.

New oyster industry model:

The new program techniques are as follows: 
(1) Monitor the number of larvae in the water column in May-June and place attachments for seedling harvesting when larval densities peak in the low salt zone; 
(2) Next, at the end of the seedling harvesting period in September, move the seedlings to the high-salt zone for float-fishing until they reach seed oyster size in March of the following year; 
(3) In April, the middle oysters are moved to the low-salt zone for seedling preservation until September; 
(4) In October, the oysters are moved to the high salt zone for fattening and can be marketed after 5-6 months. 
 
The advantage of the new program is that it avoids the probability of large-scale death, improves the survival rate of seedlings, and shortens the cultivation cycle, which has better economic benefits.

4.4 Detail design

4.4.2 Oyster industry

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Second year Third year

Seedling preservation Fertilization

Fertilization
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Fertilized egg

Free-swimming larvae

4-5cm

Middle Size Oyster

Spat-Attached to shell/bricks

Adult oyster

Oyster shell

4.4 Detail design

4.4.3 Oyster industry

The pictures on the right show how the 
new program was implemented at the site. 
Step 1: Monitor the number of larvae in 
the water column in May/June and place 
attachments for harvesting when larval 
densities peak in the low salt zone. This 
step will be carried out in coastal tidal 
fishponds as well as estuaries, where the 
ebb and flow of the tide can bring in fry 
produced by mature oysters fished from 
afar and where the wisdom of the kiwi can 
be applied to capture oyster fry naturally. 
Step 2: The young oysters are then moved 
to the high salt zone after the harvesting 
period in September to be float-fished until 
they reach seed oyster size in March of the 
following year. Many oyster rafts already 
existed on the site and could be utilized 
directly. 
Step 3: Move medium oysters to the low-
salt zone in April for seedling retention 
until September. This part will be 
accomplished primarily in the riverine 
portion of the site, where salinity is lower 
than the coastline. The amount of water 
brought in from upstream promotes oyster 
growth, and the oysters purify the water to 
ensure the quality of the water discharged 
into the Bay. 
Part 4: Starting in October, the oysters 
will be moved to the high-salinity area for 
fattening and will be ready for market in 5-6 
months. This part can still be done using 
existing oyster rafts. 
 
Finally, in addition to fresh oysters, 
discarded oyster shells can be recycled 
locally to build oyster reefs or used as 
sinking row attachments to catch fry. Some 
of the oysters can be directly made into 
dried oysters or processed into oyster oil 
for quick sale in the village to improve the 
quality of life of the fishermen.

Monitoring of seedling density 
Low Salt Zone - Coastal Tidal Fish Ponds

Seedling catching 
Dropping of discarded oyster shells, bricks, etc.

Protecting seedlings 
 High Salt Zone-Oyster Raft Fishing

Seedling preservation 
Low Salt Zone-Caisson culture

Recycled oyster shells 
Oyster reef/Seeding catching

Fertilization 
 High Salt Zone-Oyster Raft Fishing

Rapid sale of seafood/secondary 
processed products 
Villages

Oyster 
sauce
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4.4 Detail design

4.4.4 River habitat & Villages-Current situation

Existing situation: 

There is a lot of drelict green space around the village. There is no usable public space 
within the villages. The narrow canal, with the western bank obstructed by unmanaged 
vegetation flooding. The east side of the river is dominated by hard banks with poor 
accessibility and utility.

Design ideas:

The river and the surrounding fishponds and wetlands will be the future site for the 
intermediate nursery stage and a place for villagers to go out and fish, harvest the finished 
oysters, and sell and process them.

N

0 10 30 70m

Monitoring of seedling density 
Low Salt Zone - Coastal Tidal Fish Ponds

Seedling catching 
Dropping of discarded oyster shells, bricks, etc.

Protecting seedlings 
 High Salt Zone-Oyster Raft Fishing

Seedling preservation 
Low Salt Zone-Caisson culture

Recycled oyster shells 
Oyster reef/Seeding catching

Fertilization 
 High Salt Zone-Oyster Raft Fishing

Rapid sale of seafood/secondary 
processed products 
Villages
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4.4 Detail design

4.4.4 River habitat & Villages-Design ideas

Design points:

The river will be connected to the surrounding fishponds and wetlands, allowing rainwater 
to be purified and collected. It will also serve as a nursery for oysters. The trestle will also 
connect these areas, making it easy for fishermen to manage and tourists to move around. 

The green spaces around the village will be connected, and the green space on the north 
side will become the back garden of the village for residents to relax and dry their seafood. 
The green garden space will also become a transition between the village and the wetland 
park, allowing visitors and villagers to have a space where they can interact with each 
other but with a certain degree of isolation so as not to disturb each other. 

An ecological dock will be designed on the west side to communicate with the coast 
so fishermen can go to sea. Purification measures will also purify the runoff that flows 
through the village and into the sea.

N
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After

Wetland park River

Caisson culture

RiverAbandoned greenland

Before

4.4 Detail design

4.4.5 River habitat & Villages-River habitat

The existing riverbank is single, and two elevated roads separate the 
river from the village, protecting the village from flooding to a certain 
extent and reducing accessibility. 
 
The design hopes to open up the relationship between the river and 
the surrounding green space, increase the existing topographical 
changes, and add wetlands and ponds so that the skills to replenish 
the groundwater can also serve as a place for the oyster farming 
industry, which is convenient for fishermen's production and life.

Seedling harvesting

Canal Pond Wetland park

Caisson culture

Rigid dike Abandoned greenland

Protecting seedlings Seedling preservation Fertilization
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4.4 Detail design

4.4.5 River habitat & Villages-River habitat

Wetland park River

Caisson culture

Before

The right side is mainly a detailed design for the canal that connects 
the river and the wetland. The existing monolithic riverbank and 
the two elevated roads separate the river from the village, reducing 
accessibility and usability. The design will open up both sides of 
the road where necessary. At the same time, the canal side will be 
designed with a trestle to facilitate the fishermen's daily production 
activities. Canal Pond Wetland park

Caisson culture

After
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After

Wetland park
Caisson culture

Rigid pond

Before

Rigid dike

Rigid dike

In addition to the existing closed river channel, the green spaces in 
front and behind the village have yet to be well designed and utilized. 

The design will increase the trestle and activity space on both sides 
of the river and soften the river boundary by using existing waste 
materials such as tree branches and stones on the site to provide 
food and habitat for fish and birds. 

The small green area in front of the village will be transformed into 
small gardens, and the large green area at the back will be reused to 
create a park in the future in conjunction with the needs of the large 
public buildings in the vicinity.

4.4 Detail design

4.4.5 River habitat & Villages-River habitat

Seedling harvesting

River
Caisson culture

River

Garden Wetland park

Rigid dike Abandoned greenland

Rigid dike Village

Abandoned greenlandVillage

Protecting seedlings Seedling preservation Fertilization
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4.4 Detail design

4.4.5 River habitat & Villages-River habitat

Wetland park
Caisson culture

Rigid dike

Before

On the right side is the detailed design of the barge, which removes 
part of the existing rigid boundary and softens the river boundary 
with waste materials such as branches and stones on the site to 
provide food and habitat for fish and birds.

Garden Wetland parkRiver

Caisson culture

Rigid dike Village

After
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4.4 Detail design

4.4.6 River habitat & Villages-Ecological dock

Mangrove forest

NH+
4

N2

CO2

CO2

CO2

Dock

Oyster reefSuspension of algae
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4.4 Detail design

4.4.7 River habitat & Villages-Village gardens

Wetland

Raft houses

Resting gardens
Seafood processing
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4.4 Detail design

4.4.8 Coastline habitat & Villages-Current situation

Monitoring of seedling density 
Low Salt Zone - Coastal Tidal Fish Ponds

Seedling catching 
Dropping of discarded oyster shells, bricks, etc.

Protecting seedlings 
 High Salt Zone-Oyster Raft Fishing

Seedling preservation 
Low Salt Zone-Caisson culture

Recycled oyster shells 
Oyster reef/Seeding catching

Fertilization 
 High Salt Zone-Oyster Raft Fishing

Rapid sale of seafood/secondary 
processed products 
Villages

Oyster 
sauce

Existing situation: 

The coast has a valuable mud flat resource that has not been well utilized. Many 
abandoned oyster fields occupy this shallow area, and environmental organizations have 
begun to clear the land of abandoned oyster piles, which could be used to create oyster 
reefs to provide habitat for marine life. The abandoned fishponds near the land are littered 
with fishery waste and shells, and the mangrove forests are in a poor state of restoration.

Design ideas:

By constructing a permeable dam and partially stacking the terrain, a more suitable 
environment for mangrove restoration can be created. Ecological fishpond, seagrass bed, 
and the oyster reef can help people better utilize the resources of the shoal to create a 
rich fish habitat and help the site improve ecological benefits.

N
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4.4 Detail design

4.4.8 Coastline habitat & Villages-Design ideas

Design points:

Coastal sites are an essential part of the implementation of the new oyster aquaculture 
model, as high salt zones and tidal ponds along the coast can help capture oyster fry. The 
oyster rafts in the distance are essential for seedling retention and fertilization. Discarded 
oyster shells can be recycled for oyster reefs or used to capture oyster fry. The remodeling 
of coastal habitats will increase ecological benefits while maintaining the livelihoods of 
fishermen. 
 
The following section describes the strategies through which coastal landscapes will be 
restored and reshaped and how they will evolve.
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4.4 Detail design

4.4.8 Coastline habitat & Villages-Current situation

Many abandoned oyster fields occupy this shallow area, and environmental organizations have begun to 
clear the land of abandoned oyster piles, which could be used to create oyster reefs to provide habitat for 
marine life. The abandoned fishponds near the land are littered with fishery waste and shells, and the 
mangrove forests are in a poor state of restoration.

Section perspective

SectionPlan

Oyster shell

Abandoned raft bamboo

Fishing waste

Abandoned fish pond
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The first step is to restore the mangroves along the coast. 
By constructing permeable dams, the site will capture more sediment. However, the sediment captured by 
building dams alone will not be sufficient to support mangrove restoration in 2-3 years. So, what needs to be 
done before constructing these permeable dams is to utilize the existing abandoned oyster piles and other 
fishery waste at the site to raise the terrain.

4.4 Detail design

4.4.8 Coastline habitat & Villages-2-3 years

Section perspective

SectionPlan
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The change in sedimentation that the permeable dam will bring about can be seen in the detail section.

4.4 Detail design

4.4.8 Coastline habitat & Villages-2-3 years

Section perspective

SectionDetail section

Local university Communities Convening entities

WWF

Ministry of marine 
affairs and fisheries

Engineering firms Government
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Since the permeable dam is made up of bamboo and shrubs, it will gradually disappear unless maintained 
for a long time. So, after 2-3 years, the first coastal dam will disappear naturally. At this point, the second 
step can be taken. Create small dams on the far side of the mangrove to create tidal fishponds and build new 
permeable dams on the outside of the fishponds. The new deposits will create a more suitable environment 
for the seagrass beds to grow. The seagrass beds and the mangroves provide nutrients for the fishponds, 
and the tidal action allows for the exchange of material between the ocean and these small fishponds.

4.4 Detail design

4.4.8 Coastline habitat & Villages-5-6 years

Section perspective

SectionPlan
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4.4 Detail design

4.4.8 Coastline habitat & Villages-5-6 years

Section perspective

Section

+2.5 m

+0.5 m

+2.5 m

+0.5 m

The change in sedimentation that the permeable dam will bring about can be seen in the detail section.

Detail section
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Engineering firms Government
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Once the second permeable dam has naturally dissipated, a third part of the modification can be carried out 
by constructing oyster reefs in appropriate locations, which will further protect the coast from erosion and 
also protect fish habitats such as mangrove seagrass beds that have already been established. These oyster 
reefs will also change the depositional patterns and protect the shoal habitats.

4.4 Detail design

4.4.8 Coastline habitat & Villages-10 years

Section perspective

SectionPlan
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4.4 Detail design

4.4.8 Coastline habitat & Villages-10 years

Section perspective

SectionPlan
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4.4 Detail design

4.4.8 Coastline habitat & Villages

Period 2Period 3

Section perspective

Period 1
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4.4 Detail design

4.4.9 Coastline habitat & Village-Sightseeing perspective

Raft houses

Mangrove forest

Mangrove forest
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4.3 Coastline detail design

4.3.3 Brackish water habitat-Oyster industry

4.4 Detail design

4.4.9 Coastline habitat & Village-Sightseeing perspective

Oyster raft

Mud flat

Seagrass bed

View point
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4.3 Coastline detail design

4.3.3 Brackish water habitat-Master plan

4.4 Detail design

4.4.10 Birdview-Current situation
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4.3 Coastline detail design

4.3.3 Brackish water habitat-Section4.4.10 Birdview-After design

4.4 Detail design

Recreation

Processed product

Commercial fishery

Jobs

Protecting properties

Increase accessbility

Green city

Seeding farm
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Denitrification
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Coastal erosion
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Nanshan, Shenzhen

Sources: https://mapio.net/pic/p-9256458/?utm_content=cmp-true
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CHAPTER 5 PRINCIPLES & APPLICATION

5.1 Introduction

5.2 Principles & Application
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5.1 Introduction

Sea

Salt water

Estuary

Saltwater intersection area

River

Fresh water

The project attempts to improve the ecological conditions of the Pearl River Delta by creating a rich fish habitat from the fishermen's 
perspective. Through the design exploration, the project proposes the habitats needed for the estuary type of fishing villages as well as 
the transformation measures. This chapter will propose the corresponding transformation strategies for the other two types of fishing 
villages based on the design logic attempted in the design exploration.

For several reasons, the project could not complete the mapping of all corresponding principals, but the relevant habitat types are 
exemplified for reference.
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CoastlineRiverVillage

Fishermen habitat Fish habitat

5.2 Principles & Application

5.2.1 Estuary type

For estuary-type villages, the fish habitat can be divided into coastline and river areas.

Oyster reefEcological oyster raft

Seagrass bed Mangrove forest

Ecological fishpond

Brackish habitat

Wetland park

River bermGreen sapce integration

Foreshore

Street enhancement

CoastlineRiverVillage

Fishermen habitat Fish habitat

The three main categories of habitat can then be refined into different habitats and targeted recommendations for retrofitting.
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Oyster reefEcological oyster raft Seagrass bed Mangrove forest Ecological fishpond

Green sapce integrationBrackish habitat Wetland parkRiver berm
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5.2 Principles & Application

5.2.1 Estuary type

The pattern base of the diagram on the right is a summary of the research section for an estuary-type village. It shows the site where the 
specific principle is applied.
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Village

Fishermen habitat

Coastline

Fish habitat

5.2 Principles & Application

5.2.2 Saltwater type

For saltwater-type villages, the fish habitat mainly about the coastline area.

Village

Fishermen habitat

Coastline

Fish habitat

Green sapce integrationStreet enhancement

Farmland Terrain village

Oyster reefEcological oyster raft Salt matsh Mangrove forest

Ecological fishpond Inland buffer zoneForeshore Rich revetments

The two main categories of habitat can then be refined into different habitats and targeted recommendations for retrofitting.
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The pattern base of the diagram on the right is a summary of the research section for the saltwater-type village. It shows the site where 
the specific principle is applied.

5.2 Principles & Application

5.2.2 Saltwater type
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Village

Fishermen habitat

River

Fish habitat

Fishpond

Fish habitat

5.2 Principles & Application

5.2.3 Freshwater type

For freshwater-type villages, the fish habitat mainly about the river area.

Village

Fishermen habitat

River

Fish habitat

Fishpond

Fish habitat

Green sapce integrationStreet enhancement

New sedimentation 
village

Raft villageRich revetmentsFloating structure

Restoring connections Floating waterbreak

Conneting fishpond

Wetland park

Tidal parks

The two main categories of habitat can then be refined into different habitats and targeted recommendations for retrofitting.
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Rich revetments Restoring connections Floating waterbreakFloating structure New sedimentation 
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5.2 Principles & Application

5.2.3 Freshwater type

The pattern base of the diagram on the right is a summary of the research section for the freshwater-type village. It shows the site where 
the specific principle is applied.
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Shaqiao Village

Sources: V‘air hongkong https://www.vairhk.org/places/sha-kiu-tsuen
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CHAPTER 6 REFLECTION

6.1 Reflection on research questions

6.2 Conclusion

180 181



6.1 Reflection on research questions

6.1.1 Sub-question1

How fishermen landscape is reconnecting cities and nature?

1

4

5. The fishermen's landscape via fish 
habitat linkage is a social-ecological 
landscape that can also influence the 
large-scale social and ecological system.

Based on landscape-based urbanism, 
socio-ecological inclusive landscape, 
keystone species, coastline habitat 
reservations theory, and a review of the 
Pearl River Delta's current situation 
and fishermen's production and living 
conditions, the project generates the core 
fishermen landscape concept. This concept 
explains how the fishermen landscape 
affects cities and nature on a large scale, 
as described below:

1. Fishermen are one of the most 
marginalized populations with the most 
vital connection to land and water. 

2. To ensure their survival, they need to be 
provided with adequate fish stocks. 
3. This is linked to the wider ecology. 

4. It is also essential to provide them with 
better living space, which is partly linked to 
the broader urban system. 
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What is a fisherman's landscape and what elements does 
it contain?

6.1 Reflection on research questions

6.1.2 Sub-question2

In order to answer this question, the project first exemplifies the fish habitat involved in the fishermen's landscape and the relevant elements of the fishermen's habitat. The elements include natural habitat, aquaculture 
method, village location, settlement morphology, house type, and dock type. Secondly, based on the previously mentioned elements, the project summarizes the three main types of fishing villages: freshwater type, 
intersection water type, and saltwater type.Each type is expressed through sections for natural fish habitat, aquaculture method, and house type. The plan incorporates these elements to reflect their combined form.

Saltwater type: First type of villages are located at the foot of mountains; striped along the coastline; both man-made and natural jetties are present; shacks can occur near natural jetties; floating devices are present in 
natural harbors or behind man-made breakwaters. Second type of villages will be striped along contours; some villages on flat land in high-density clusters; predominantly natural jetties; more shacks.
Intersection water type:One is dominated by fishponds extending from land to water, with large villages at land boundaries and small-scale villages along waterways. The other category is dominated by agricultural land, 
most of which was created by the enclosure of the sea.
Freshwater type:The fishing villages in this area are closely connected to the dyke, with most of the villages immediately behind the dyke and a few extending beyond the dyke to the sedimentary barge. This is due to the fact 
that the fishermen in this part of the village need to travel through the river to outside waters for their fishing activities. The morphology of fishponds in this type of fishing village is significantly different from the previous 
two types, with fishponds more closely related to agricultural land, related to the unique mulberry fishpond system in the PRD. 
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6.1 Reflection on research questions

6.1.3 Sub-question3

How to develop the resilient 
principles, rebuild the gradient-
landscape and create new social-
ecological system based on the 
estuary fishermen landscape?

In the first step, principles were proposed 
based on the findings of the research 
section and site characterization projects. 
For example, for the estuary type, the fish 
habitat consists of a foreshore, fish pond, 
mangrove forest, seagrass bed, oyster reef, 
and oyster raft. Evaluating these habitats 
can help generate matching principles. 

In the second step, different combinations 
of these principles can create different 
gradient landscapes and contribute to the 
ecological benefits of the system. 

The third step is to apply these 
combinations and principles to the site to 
address current problems of the site. All 
three processes are categorized by fish 
habitat and fishermen habitat according to 
the elements of the fishermen landscape. 

In the end, a new vision will be obtained, 
which is the new social-ecological system.
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How project research and design attempts have helped rebuild the 
socio-ecological system in other areas in the PRD

6.1 Reflection on research questions

6.1.3 Sub-question4

The estuary-type villages are mainly faced with the continuous enclosure of the sea and 
the expansion of fish ponds. Hopefully, several habitat modifications for fishermen and 
fish will suggest new research and development directions for the fisheries industry in 
the PRD. This project will likely lead to new research and development directions for the 
fisheries industry in the PRD. At the same time, habitat restoration will also increase wild 
fish populations and allow fishermen to fish wisely to compensate for the losses caused 
by the cessation of fish pond expansion. Many villages are isolated from the city and have 
rigid boundaries, and these areas also need some landscaping to enhance the surrounding 
environment, attract tourists, and stimulate local economic development.

Saltwater villages have both natural and hard boundaries. Some of the villages are still 
natural transitions, but many of those near the city are artificial marinas, so the principles 
will also apply to the different types. At the same time, most of these villages are located 
at the foot of the mountains, so it is essential to utilize the space between the mountains 
and the mountain runoff and freshwater resources. This fresh water may bring different 
fish stocks to the fishermen.

Freshwater-type villages exist in abundance in the Pearl River Delta (PRD) water system 
and have been developed for two millennia based on the Sangkat fishpond system. 
However, in the face of severe environmental degradation and urban sprawl, these 
fishponds and fishing villages are in need of new changes. The water systems within these 
villages are relatively complex, but because of these complex waterways and fishponds, 
these villages have great potential for storing freshwater resources. In addition, the 
uncontrolled development of earlier industries has led to severe pollution problems in 
these villages today. Therefore, the impact of industrial pollution on the water environment 
needs to be addressed when considering the transformation of these villages.
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6.2 Conclusion

The landscape reflects a constant 
compromise between man and nature. 
The development of human society in 
the last decades has been undeniably 
vast and rapid, and humanity is proud 
of its apparent conquest of nature and 
the enormous economic benefits it has 
gained from it. However, humans have only 
been forcing nature to compromise, and 
when a critical mass is reached, nature 
remembers its way of "retaliating" - rapid 
natural degradation. 
 
Soil erosion, floods, and red tides are 
all warning signs of nature. In the face 
of these catastrophes, marginalized 
populations bear the brunt of the threat. 
They are the first to bear the brunt of 
urban development without enjoying 
the dividends of economic development. 
The landscape as a stage for the joint 
expression of man and nature should start 
with these disadvantaged groups, putting 
their survival and protection first. This is 
what the project tries to do. 
 
Based on the theories of landscape-based 
urbanism and socio-ecological inclusive 
landscape, the project establishes the 
concept of a fishermen's landscape, with 
fishermen as the critical point. Fishermen 
landscape integrates the elements of fish, 
fishermen, and village, forming a unique 

landscape system in the Pearl River 
Delta, and has the potential to influence 
the overall blue-green framework of the 
region. By studying the landscape elements 
of the fishermen landscape and conducting 
site-specific design exploration, the project 
attempts to prove that landscape design 
from the perspective of marginalized 
people has a significant role in helping the 
transformation of the Pearl River Delta's 
future development. 
 
In the future, hoping more landscape 
scholars and designers will pay more 
attention to these marginalized and 
disadvantaged groups and create a new 
utopia for them.
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