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ABSTRACT

The establishment and development of the Guangdong-Hong
Kong-Macao Greater Bay Area have demonstrated the collaborative

relationship of the globally regional reconstructing. As a major
strategy of the Greater Bay Area, Northern Metropolis faces
challenges in transboundary ecological collaborative management.
Based on the analysis of the ecological issues and the complexity
of the transboundary management in Shenzhen Bay, this article
proposes a co-governed “Special Ecological Conservation Zone”
under the context of “one country, two systems” by zoning areas
with varied protection levels. The development and operation
framework includes: establishing an independent Joint Work Group,
building consensus and standardizing collaboration procedure,
conducting hierarchical management and regulating development,
leveraging and motivating knowledge and technological innovation,
and strengthening community engagement and emphasizing
shared benefits. By case-studying three sites along the Shenzhen
Bay, this article also provides place-making strategies for different
levels of protection zones. Exploring innovative collaboration
models for Northern Metropolis, this article is expected to provide
new solutions for the sustainable development of the Greater Bay
Area and creative insights for global transboundary ecological
collaborative management.

1 Introduction

In recent years, global major changes and reterritorialization of
capital have speeded up the reshapes of regional structure and
the formation of new collaborative relationships'. Against this
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+ Discusses the uniqueness of Hong Kong-Shenzhen

transboundary ecological collaborative management under the
context of “one country, two systems”

* Establishes a co-governed framework for the development and
implementation of Shenzhen Bay, with detailed localized place-
making strategies

* Introduces a hierarchical management model and provides
guidelines for development, aiming to balance conservation and
development
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background, leveraging the framework of “one country, two systems,
the Guangdong-Hong Kong-Macao Greater Bay Area becomes a vital
part of China’s Domestic-International Dual Circulation Strategy'.
To bolster this strategy, the Government of the Hong Kong Special
Administrative Region has re-envisioned the planning of new towns
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in the territories bordering Shenzhen and established the Northern
Metropolis®. Given the significant transboundary ecosystems within
the Northern Metropolis, the Hong Kong government has adopted

a core development strategy of promoting urban-rural integration
and balancing development and conservation', Therefore, the
transboundary ecological collaborative management has become

an important issue for the integrated development of Hong Kong
and Shenzhen, where transboundary collaboration is essential for
managing spatial elements and factors of production.

2 Transboundary Ecological Collaborative
Management

Humans set up boundaries to manage, while nature does
not recognize them'!. The rise of environmentalism reveals the
complexity of transboundary collaboration of ecosystem management,
which covers Ecology, Geography, Political Science, Economics,
Anthropology, etc.””’. At present, transboundary collaboration has
become an effective method for harmonizing different stakeholders,
enhancing ecological protection, increasing social resilience against
natural disasters, and promoting economic development.

In the past decades, regional reconstructing around the
world has provided a broad practice platform for transboundary
ecological collaborative management. As a practical collaborative
management method for biodiversity and habitat conservation,
more than 220 transboundary ecological conservation zones have been
established worldwide'®. As a typical case of regional integration,
the Transboundary Parks Program promoted in European Union
countries has facilitated the fusion of ecological conservation,
recreational uses, and community growth, contributing to the
sustainable development of transboundary ecosystems'”. In China,
with the advance of the Domestic-International Dual Circulation
Strategy, despite the emphasis on coordinated regional development,
the discussions related to ecological management remain relatively
insufficient, compared with public governance, economic and trade
exchange, and industrial division.

3 Challenges and Opportunities of Transboundary
Ecological Collaborative Management Between
Hong Kong and Shenzhen

Comprised of “Two Bays, One River’”—Shenzhen Bay, Mirs Bay;,
and the Shenzhen River—the special geographical configuration
of the Northern Metropolis has shaped its unique transboundary
urban ecosystem'”. Shenzhen Bay, as a mangrove wetland with
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international significance, attracts two to three million migratory
birds every year and serves as an important stepping stone in their
global migration routes. However, the biodiversity of Shenzhen

Bay has been long-term challenged. In the past five decades, land
reclamation and unregulated sewage water discharge threatened
the habitats of mangroves and migratory birds. At the same time, the
accumulated sediment at the estuary of Shenzhen River increases the
potential risks of waterlogging. Thus, the transboundary ecological
collaborative management admits no delay.

Different from the typical modes of transboundary collaborations,
the ones between Hong Kong and Shenzhen rely on the leadership of
the Central Government of China, which facilitates the reduction of
transaction costs and efficient allocation of resources®!. Despite this,
the impact of institutional differences to transboundary collaborations
should be considered. Firstly, highly relying on the platform provided
by the Central Government and Guangdong Province, the cooperation
between Hong Kong and Shenzhen lacks independence and autonomy:.
Secondly, the disparities between the two city governments’ roles,
status, and efficiency in urban development would hinder their
coordinated development!. Additionally, environmental protection
in the cities faces challenges from inconsistent legal systems that may
obstacle joint legislation and law enforcement!". Most importantly,
the slow economic and social returns of ecological investment make
both two sides step onto the same road of “treatment after pollution,”
which increases environmental risks. Therefore, this article holds
that through the innovation of institutions and the application of
place-making concepts, Hong Kong and Shenzhen should seize
the development opportunities of the Northern Metropolis and
make it a demonstration zone for resilient, secure, and sustainable
metropolitan development by synergically managing transboundary
ecological resources.

4 The Development and Operational Framework for
the Co-Governed and Shared “Special Ecological
Conservation Zone”

This article proposes the establishment of a co-governed and
shared “Special Ecological Conservation Zone” in Shenzhen Bay,

(D The Northern Metropolis, officially proposed in 2021, covers the Yuen Long District
and North District of Hong Kong, including new towns in Tin Shui Wai, Yuen Long,
and Fanling/Sheung Shui, as well as various new development areas in different
planning and development stages and their neighboring areas, with a total area of
30,000 hm?, about one third of the total area of Hong Kong (source: official website
of Northern Metropolis).
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beyond the conventional administrative boundary line. The
development and operation framework consists of five aspects
(Fig. 1).

1) Establishing an independent Joint Work Group. The Joint Work
Group should on one hand, seamlessly integrate with the existing
political structure to ensure efficient policy implementation, while
on the other hand, keep flexible and open to ensure all levels of
society with rights of participation and decision-making'”. The
work group should also dynamically adjust its work based on real-
time situations.

2) Building consensus and standardizing collaboration
procedure. By aligning the key development goals and pursuits,
Hong Kong and Shenzhen should transform ecological advantages
into developmental advantages, and emphasize the establishment
of reward and punishment mechanisms for potential conflicts of
interest.

3) Conducting hierarchical management and regulating
development. A tiered management approach and development
guidelines will be provided for three different levels of protection
zones: core zones, buffer zones, and low-impact development zones,
to ensure the balance between development needs and natural
conservation (Fig. 2).

4) Leveraging and motivating knowledge and technological
innovation. Relying on the academic exchange programs in the
Greater Bay Area and the rich ecological resources in Shenzhen Bay,
the Special Ecological Conservation Zone will promote knowledge-
and technology-driven development, and form a sustainable
development model of advanced ecological technologies supporting

industrial development and ecological conservation'".
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5) Strengthening community engagement and emphasizing
shared benefits. By integrating community resources with
ecological protection strategies, the Special Ecological
Conservation Zone will ensure community development rights,
promote economic growth, improve residents’ living quality, and
build a prosperous transboundary entity of shared responsibilities

and benefits™”.

1. The development and operational framework for the co-governed and shared
Special Ecological Conservation Zone.
2. Zoning of areas with different protection levels.
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5 Place-making Strategies Under Different Protection risk of urban waterlogging caused by sediment accumulation at the
Levels estuary, this article suggests that, by opening the gate of Gei Wai

(traditional shrimp pond) near the river estuary on the Hong Kong
Through the detailed planning and design visions for three sites side, this agricultural heritage will function as a buffer between
along Shenzhen Bay, this article explores the development strategies  freshwater and saltwater systems, facilitating material exchanges
for different levels of protection zones within the Special Ecological and purifying water before it reaches the mangroves (Fig. 3). The

Conservation Zone. strategically placed wooden stakes at the estuary will guide the
sediment accumulation process and form certain topography,
5.1 Core Zones—Eco-tourism and Research Bases decreasing the risk of urban waterlogging (Fig. 4). The reinforced
To address the threatened habitats of mangroves and migratory wooden stakes would also serve as the ground-based structure for
birds due to the pollution carried by Shenzhen River, and the increasing temporary and modular laboratories (Fig. 5), minimizing the impact
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of research activities on the ecosystem. Ecological resources will be
transformed into the ecological services and products mentioned
above, providing new motivations for transboundary ecological
collaborative management. In the next step, core zones will allow
limited public access and eco-recreational activities, building the
consensus of transboundary ecological collaborative management
between all levels of society.

5.2 Buffer Zones—Ecological Agriculture Practice

Taking Lau Fau Shan as an example of the buffer zones, by
reshaping the abandoned and polluted finger-like shorelines, low-
quality oysters harvested from Shenzhen Bay can be raised in the
terraced finger-like low ground, functioning as a natural water
purification system. This will not only increase the productivity of

Local materials and agricultural waste

(precast)

2% Superplasticiser

High strength bricks for stable structure

62% Aggregate

Crashed stones
+ sediment

18% QOyster shell powder

1 18% Blinder

Glutinous rice starch

nearshore oyster farming but also provide habitats for fish, crabs,
and algae. More importantly, this kind of oyster-covered shoreline
will mitigate the impact of storm surges and function as natural
defences (Fig. 6). By integrating ecological conservation strategies
with local traditional agricultural production modes, the abandoned
and polluted shorelines can be transformed into ecological and
resilient shorelines, as community-scale landscape infrastructure
for agricultural production.

5.3 Low-impact Development Zones—Recycling and Conversion
of Local Materials and Agricultural Waste

This article also suggests introducing ecological industry to
low-impact development zones. Taking the Y-Park? in the Northen
Metropolis as example, by utilizing existing waste treatment and
material conversion facilities, the excessively accumulated sediment
in Shenzhen Bay and agricultural waste from oyster farming will be
recycled. The sediment, ground oyster shell powder, and glutinous
rice starch from surrounding farmland will be used as a mixture
for the production of low strength eco-bricks which will serve as
seedling pots of mangroves to stabilize roots in the beginning and
help the core zone to restore its ecosystem (Fig. 7). Over time, the
extensive root system of mangroves will gradually break eco-bricks

(2) Y-PARK (Yard Waste Recycling Centre) is located in Tsang Tsui, Tuen Mun and
adjacent to West New Territories (WENT] Landfill. Its aim is to promote recycling of
yard waste into useful materials, reducing disposal at landfills and relevant carbon
emission, realizing “zero landfill” and facilitating carbon neutrality in the long run
(source: official website of Y-PARK].
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waste.

095 LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES



Eco-bricks serve as
seeding pots of mangroves

Gradually growing
mangroves

Extension of mangroves’
root system

into gravel, forming an ecological shoreline (Fig. 8). By introducing
sustainable and ecological industry, a virtuous cycle of mutualism
will be formed between core zones, buffer zones, and low-impact
development zones, balancing development and conservation.

6 Conclusions

Under the global background of regional reconstructing,
transboundary ecological collaborative management has attracted
wide attention. In China, Hong Kong and Shenzhen have always
been the pioneers in experimenting with innovative political
systems and social development models. By establishing the
Special Ecological Conservation Zone, the Northern Metropolis
becomes a key mediator to enhance Hong Kong-Shenzhen
integration, showcasing the uniqueness and representativeness
of transboundary collaboration—by combining ecological
conservation strategies with traditional agricultural heritage,
Shenzhen Bay will become a shared ecological and cultural
platform for fusion. This article aims to provide innovative
solutions for the sustainable development of the Guangdong-
Hong Kong-Macao Greater Bay Area under the framework of
“one country, two systems,” and unique insights into the global
transboundary ecological collaborative management.

Competing interests | The author declare that he has no competing interests.
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growth of ecological shoreline.
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