
A Resilient A Resilient 
Greater Bay AreaGreater Bay Area
Accelerating a Landscape-Scale Resilience Accelerating a Landscape-Scale Resilience 
Portfolio and Collaboration Model for the Portfolio and Collaboration Model for the 
Shenzhen River Basin and Deep BayShenzhen River Basin and Deep Bay



PROGRAM TEAM
COLUMBIA UNIVERSITY
Johanna Lovecchio, Senior Director, Engagement and Impact, Columbia Climate School

Thaddeus Pawlowski, Director, Center for Resilient Cities and Landscapes, Columbia GSAPP

Lisa Dale, Senior Lecturer in Climate, Director, M.A. in Climate and Society, Columbia Climate School

Xinyu Zhang, Project Manager and Urban Designer, Columbia Climate School

Mark Yeo, M.A. Climate & Society Candidate, Columbia Climate School

THE NATURE CONSERVANCY
Lulu Zhou, Director of Strategic Partnerships for Climate Resilience, TNC Asia Pacific

Allison Lewin, Director, Director of Climate Strategies, TNC Asia Pacific 

Marine Thomas, Associate Director of Conservation,  TNC Hong Kong

Scott Lim, Nature-based Solutions Project Manager, TNC Hong Kong

Fan Zhang, GBA Resilience Strategy Director, TNC Beijing 

Xunyu Zhang, GBA Program Manager, TNC Shenzhen

Sirui Xiao, GBA Program Director, TNC Hong Kong

ADVISORS AND CONTRIBUTORS
Special thanks to the experts and stakeholders who shared invaluable, experiences, and knowledge in the form of case studies, 
workshop participation, and technical guidance:

Alison Branco 
The Nature Conservancy in New York

Benni Pong
Hong Kong Institute of Landscape Architects

Freeman Cheung
AECOM

Henk Ovink
Global Commission on Economics of Water

Kate Orff
Columbia, SCAPE

Lawrence Lu
Civic Exchange

Paul Chan - Workshop Co-Host 
Hong Kong Institute of Landscape Architects, 

International Federation of Landscape 

Architects Asia-Pacific Region

Sui Ping Chow
Civil Engineering and Development 

Department , HKSAR Government

Wen Junjie
China Urban Planning & Design Institute 

(CUPDSZ)

Ada Lam

Alexander (Sandy) Duggie

Allison Lewin

Billy Hau

Calvin Chung

Christine Loh

Claudia Yu

Curie Hau

Clare Shakya

Daniel Dultzin

David Chen Yongqin

Eddie Tse

Grace Kwok

Henry Tse Hoi-yin

Homan Wong

HN Wong

Jacky Pan

Jean Marc Champagne

Jonathan Weaver

Kate Lau

Lan Qixia (Ivy)

Li Yangfan

Linlin Yu

Liu Qing

Livia Wong

Mak Yiu Ming

Manshu Deng

Matthew Pryor

Mengru Li

Michael Lau

Miren Gil-Vernet

Natalie Sum Yue Chung

Nick Yau

Patrick Ho

Patrick Yeung

Qiao Yize

Sam Lam

Shawn Shi

Siuman Hung

Sophie Le Clue

Sui Ping Chow

Sun Zheyu

Tobi Lau

Tom Chan

Twiggy Ngo

Victor Cheng

Waqas Bately

Winnie Lai

Xiaoling Zhang

Xie Kaiqi

Yitong Zou

Yunwen Bai

Zhiming NiuPhoto © Kyle Obermann

32



PART I. RESILIENT GREATER BAY AREA : NBS ACCELERATOR 
Setting the Stakes
Methods and Collaborative Approach
Accelerator Workshop 
Workshop in Action
Interdisciplinary Workshop Teaming 

PART II. READING THE GREATER BAY AREA AS A SYSTEM 
Atlas : NbS, Climate, Urban Context
Design Logic: NbS Opportunity Co-Created with Urban Development
Policy Alignment & Implementation Gaps

PART III. SPATIAL STRATEGIES: FROM PROJECTS TO PORTFOLIOS
Portfolio of Strategies 
Coastal Systems	                                  Restringing the Pearls
                                                                               Deep Bay Blue-Green Resilience Network
Urban Systems		             Living with Water and Nature
                                                                               Nature-Driven Urban Futures
Mountain Systems	            Wildlife Crossing
                                                                               Living Mountain Landscapes

PART IV. IMPLEMENTATION STRATEGIES: FROM INSIGHTS TO ACTION
Collective Insights 
Cross-Boarder Implementation Concepts
Governance 		             Coordinating Action Across Institutions and Scales
Engagement		             Expanding Delivery Capacity: Beneficiary-First Approach
                                                                               Situating Institutional Finance
Finance 		                                   Defining the Investment Proposition and Baseline 
                                                                               Preparing the Portfolio and Selecting Fit-for-Purpose Vehicles
                                                                               Using Policy and Incentives to Enable Finance 

Testing NbS as an Asset:  Gei Wai Proof of Concept

PART V. SEQUENCING A REGIONAL AGENDA: PRIORITIZING AND PROTOTYPING 
Wave 1. Build Momentum and Legitimacy
Wave 2. Stand Up Delivery Platforms 
Wave 3. Demonstration of What Works
Wave 4. Looking Ahead: Scale from Projects to Regional and International Systems

CONCLUDING REFLECTIONS

APPENDIX

Appendix A.  Preliminary NbS Portfolio Value Assessment: Integrated benefits, costs of inaction, value leakage, and net value   
creation

Appendix B.  NbS Portfolio: Scales of Implementation and Delivery Pathway
Appendix C.  China 15th Five-Year Plan: Implications Analysis for NbS in the Greater Bay Area

BIBLIOGRAPHYC
O

N
T

E
N

T
S

AI USE DISCLOSURE

Generative AI tools were used selectively to support elements 
of report production, including editorial refinement, formatting, 
and visual development. The original and synthesized research, 
analysis, findings, concepts, strategies, recommendations, and 
underlying intellectual framework presented in this report were 
developed by the project team and workshop participants. AI-
assisted outputs were reviewed, edited, and validated by the 
authors, who retain responsibility for the report’s final content.
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THE RESILIENCE AND ADAPTATION 
ACCELERATOR PROGRAM
The Resilience And Aaptation  Accelerator, is a program hosted at Columbia University Climate School in partnership with the 
Center for Resilient Cities and Landscapes. It connects local government and stakeholders with the urban design and climate 
research expertise and a global network of practitioners, funders, and researchers. Accelerators link resilience planning with the 
best available research to unlock political and financial pathways to implementation. This work is structured around a core set of 
functions that support collaboration, analysis, and delivery from concept through implementation.

•	 18+ local site partners (national, state, and municipal 

governments)

•	 Researchers and educators across 8 academic 

Institutions globally

•	 6+ major Global programs Including WWF Natural 

Capital Project, 10O Resilient Cities, the Resilient Reefs 

Initiative, and The Nature Conservancy (TNC) 

•	 1600+ of students, faculty, practitioners, and expert 

facilitators engaged

•	 $5M+ funding and finance capitalized for project 

Implementation on-ground

•	 12+ new partnerships seeded

10ORC RESILIENCE ACCELERATOR
10ORC + CRCL + 100RC MEMBER CITIES

RESILIENT REEFS INITIATIVE
10ORC + CRCL + GREAT BARRIER REEF FOUNDATION

WWF NATURAL CAPITAL PROGRAM
CRCL + WORLD WILDLIFE FUND

RESILIENT GBA INITIATIVE
CRCL + COLUMBIA CLIMATE SCHOOL + THE NATURE 
CONSERVANCY + HONG KONG INSTITUTE OF 
LANDSCAPE ARCHITECTS

THE RESILIENT GREATER BAY AREA OF 
CHINA (GBA) INITIATIVE
Initiative among Columbia Climate School, The Nature Conservancy (TNC) and The Hong Kong Institute of Landscape Architects 
(HKILA). 

RESILIENT GBA INITIATIVE

An integral part of TNC’s global climate priorities that 
focus on people-centered, nature-based adaptation and 
resilience and contributes to the 2030 goal.

Its aims to enhance biodiversity and climate resilience of 
critical land and marine habitats, while benefiting GBA 
coastal communities from adapting to climate change.

THE RESILIENT GBA INITIATIVE GOALS

•	 Sensemake of existing policy, NbS / urbanization, and 
finance context and research.

•	 Co-convene stakeholders to design and prioritize 
regional urban, policy and financial strategies.

•	 Synthesize and make public actionable steps, drawings 
/ visualizations, and strategies informed by stakeholder.

6 7
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Setting the Stakes

A CHANGING BAY AND CLIMATE

The Hong Kong–Shenzhen border and the Shenzhen River Basin represent a landscape where climate risk, ecological systems, 
technological advancement, extraordinary urbanization and economic growth, major infrastructure, and jurisdictional and 
geopolitical boundaries all come together. This interface sits within the much larger Pearl River Delta, where one of Asia’s major river 
systems meets one of the world’s largest and most economically productive urban regions.

The Greater Bay Area alone spans roughly 56,000 square kilometers, is home to more than 88 million people, and generates more 
than RMB 15 trillion in annual GDP—over US$2 trillion—placing the ecological transformation of the Pearl River Delta within a 
landscape of exceptional global economic significance and continued urban growth.

These factors make it a test case for the next generation of resilient development and adaptation investment. As climate risks 
extend across watersheds, coastlines, and metropolitan regions, Nature-based Solutions will increasingly require a shift from 
individual projects toward coordinated portfolios of investment, infrastructure, governance, and implementation.

The Greater Bay Area is especially consequential because this ecological interdependence unfolds across a complex 
administrative, legal, and political landscape. River systems, coastlines, estuaries, wetlands, and habitat corridors span Hong Kong, 
Shenzhen, and the broader delta, while the institutions responsible for managing them remain divided across jurisdictions.

This tension makes the GBA both challenging and uniquely generative as a setting for new approaches. Within the region, the 
Shenzhen River Basin and Deep Bay emerged as a particularly compelling starting point for strategic exploration: a practical 
geography in which to begin testing what a connectivity-oriented, ecosystem-based project development model could look like 
before scaling lessons outward to the wider GBA.

•	 The GBA consists 11 cities and SARs in southern China with 89 million people, and is one of the 
key economic engines of China

•	 Rapid urbanization process poses increasing pressure on critical ecosystems and climate 
resilience benefits they bring

•	 As a strategic region for adaptation nationally, it faces frequent rainstorms, severe flooding, 
heatwaves that disrupt infrastructure, supply chains, and economic activity

Shenzhen River- Deep Bay Basin Map © The Nature Conservancy

A UNIQUE MOMENT OF MOMENTUM

Across the GBA, governments, researchers, practitioners, and investors are paying increased attention to climate adaptation, 
biodiversity, ecological restoration, and sustainable urban development. At the same time, the region faces intensifying climate 
risks—including flooding, heat, coastal exposure, water quality pressures, and ecosystem degradation—that demand more 
integrated responses.

Recent policy developments, technical guidance, and demonstration projects also suggest growing institutional readiness for a 
more ambitious NbS agenda. Hong Kong’s work to develop clearer guidance for integrating NbS into future development, alongside 
Shenzhen’s active interest in learning from and advancing similar approaches, creates an opening to move from concept and pilot 
toward implementation pathways that are more coordinated, more investable, and more regionally relevant.  This initiative was 
convened at a moment when the question is no longer whether NbS matters in the GBA, but how to accelerate in ways that are 
practical, cross-border, equitable, and durable. These strategies must also be contextualized in the broader economic development 
agenda of the region. 

A CROSS-SECTION OF PEOPLE AND PARTNERS

This effort is  deliberately cross-sector, cross-border, and cross-disciplinary. Participants brought expertise spanning ecology, 
planning, landscape architecture, engineering, policy, climate resilience, community engagement, implementation, and finance. This 
mix was essential because the challenge at hand is not purely technical. Delivering NbS at ecosystem scale requires coordination 
across disciplines and institutions: public agencies that set policy and invest in infrastructure; practitioners and designers who 
translate strategy into projects; researchers who contribute evidence and systems understanding; community and stewardship 
actors who ground interventions in place; and financial and implementation partners who can support delivery over time.

The Nature Conservancy brought a global conservation platform and a growing body of work on biodiversity, resilience, and nature 
finance; the Columbia University Climate School and Center for Resilient Cities and Landscapes contributed urban resilience and 
research. 

10 11



SHENZHEN RIVER BASIN AT A CROSSROADS
Extraordinary growth and escalating climate risks demand  integrated solutions for a 
resilient future.

12 13



Photo © CEDD, AECOM

Methods and Collaborative Approaches

The Resilient Greater Bay Area Accelerator adopted a multi-scale, collaborative methodology that integrated global best practices 
with regional systems analysis and site-specific design investigation. The process began with a review of international case studies, 
climate projections, policy frameworks, and Nature-based Solutions (NbS) standards, complemented by stakeholder mapping, 
advisory consultations, and technical exchanges. These insights were synthesized into a regional design brief that identified priority 
landscapes and intervention opportunities across the Greater Bay Area (GBA).

This analytical foundation informed an Accelerator Workshop in June, 2026, where participants from government, academia, 
engineering, design, finance, conservation, and the private sector worked together to develop and refine strategic concepts. 
Through facilitated discussions, spatial analysis, and collaborative design exercises, the workshop generated a shared 
understanding of regional priorities and implementation pathways.

The final phase translated these discussions into a series of co-produced outputs, including a strategic vision for the Shenzhen 
River Basin, landscape-scale intervention concepts, implementation and financing pathways, and recommendations for future 
research, monitoring, and cross-boundary collaboration. The methodology intentionally combined evidence-based analysis with 
participatory design to ensure that recommendations were both scientifically grounded and institutionally actionable.

Scope and Methodology 

GLOBAL BAY CITY / SITE

Review of Climate 
Projections and 
Commitments

Review of NbS, Climate 
Policy, Plans, Standards

Case Study 
Briefs

Project and Initiatives 
Inventory, Analysis

NbS in GBA Design Brief + Scale / Site Prioritization

Urban Design, 
Landscape Research (Field, 

Literature, Desktop); Atlas

Accelerator Workshop (June)

Public Report and 
Documentation

Large-Scale Vision 
Drawing(s)

Intervention Concepts, Action 
Plan; High Level Benefit-Cost 

Future Climate+GI 
Baselining+Research Agenda

Participant 
List

Agenda, 
Presentation 

Content

Materials 
(Maps, 

Drawings)

Facilitator
Training

Co-Production (July - Oct)

SENSE-MAKING 
AND COALITION 
BUILDING

ENGAGEMENT 
DESIGN AND 
WORKSHOP 
PREPARATION

PRODUCTION 
AND OUTPUTS

Stakeholder Mapping, Advisory Group Consults, Participant Brainstorming (TNC)
Site / Learning Tours (UK); HK (tbd)

Panels and 
Talks

✓ ✓ ✓ ✓ ✓

✓
✓ Discovery Calls

✓
Advisory Group Stand 
Up

UK Exchange

Pre Workshop Webinar

✓

✓
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Accelerator Workshop 

The Greater Bay Area (GBA) Nature-based 
Solutions (NbS) Accelerator Workshop 
convened practitioners, researchers, 
policymakers, designers, and implementation 
partners to explore how NbS can move from 
isolated projects toward a more connected, 
ecosystem-based approach to resilience 
across one of the world’s most complex urban 
regions. 

Co-organized by The Nature Conservancy 
(TNC), Columbia University Climate School, 
and The Hong Kong Institute of Landscape 
Architects (HKILA), the workshop was 
designed as a working session within a broader 
week of exchange on NbS in Hong Kong 
and Shenzhen, including site visits, technical 
discussions, and cross-sector dialogue.

The outputs captured in this report are 
therefore not presented as a final masterplan. 
Rather, they represent a structured synthesis 
of dialogue intended to identify promising 
directions, prototype ideas, and next questions 
for further development. In that sense, the 
workshop should be understood as part of an 
iterative process: one aimed at testing how 
ecosystem-based, place-rooted, and action-
oriented NbS strategies might be advanced 
across the GBA over time.

Workshop Objectives

•	 Test existing NbS and Hong Kong NbS Design 
Guidelines and IUCN standards to assess their 
relevance and applicability in a cross-border watershed 
context.

•	 Identify potential future physical and spatial NbS 
strategies along cross-border transects, with 
attention to flood risk reduction, ecological connectivity, 
urban pressures, and landscape-scale opportunity.

•	 Design implementation pathways for NbS, including 
the policy, finance, governance, and engagement 
conditions needed to move from concept to delivery.

•	 Generate a landscape-scale visualization and shared 
regional perspective on how NbS could support 
resilience, biodiversity, and cross-border coordination 
in the Greater Bay Area.

Workshop Supplies

“We need to transform 
constraints into opportunities 
rather than wait for the ‘perfect’ 
solution to fall on our lap.”

— Michael Fong
Director of Civil Engineering and Development 
Department (CEDD) of the Hong Kong SAR, at the NbS 
Action Week

16 17



Workshop in Action
A full day of collaboration-moving from landscape understanding to design, from ideas to 
implementation, and from local concepts to a shared regional vision.

02

Design NbS Approaches

Participants developed and 
mapped NbS strategies along 
cross-border transects, exploring 
how interventions can respond to 
local challenges.

01

Understand the 
Landscape

Teams examined the physical and 
biological environment using the 
NbS Design Guidelines as a lens.

04

Synthesize a Regional 
Perspective

The day concluded with a collective 
discussion on connections across 
transects and opportunities for 
regional collaboration and scaling.

03

Explore Implementation 
Conditions

Breakout discussions examined 
financing. governance, and 
engagement conditions needed 
to turn concepts into deliverable 
projects.

18 19



Interdisciplinary Workshop Teaming 

More than 60 people across 40 organizations were represented across three 
geographies—Hong Kong, Shenzhen / the Greater Bay Area, and international 
partner organizations—and six sectors: finance, government, academia, design, 
conservation, and infrastructure.

Participants included representatives from:
•	 Government and public authorities
•	 Finance, investment, and philanthropy
•	 Academia and research
•	 Engineering, infrastructure, and technical professions
•	 Civil society, conservation, and community organizations
•	 Design, landscape architecture, and planning

Each were placed in a team, where they were tasked to design and prototype 
spatial NbS interventions across three cross-boundary typologies: (1) urban 
coastal, (2) wetlands, (3) mountainous geographical transects. 

This mix of participants was central to the workshop’s design. The objective was 
not only to generate spatial concepts for nature-based solutions, but also to bring 
into the same conversation the institutions and disciplines needed to shape policy, 
unlock investment, guide implementation, and support long-term stewardship 
across the watershed.

6
Cross-border transects

60+
Participants

4
Collaborative activitie

1
Shared regional vision

GOVERNMENT & PUBLIC 
AUTHORITIES

•	 Civil Engineering and Development 
Department (CEDD),  HKSAR 
Government

•	 Hong Kong-Shenzhen Innovation 
and Technology Park (HSITP)

FINANCE, INVESTMENT & 
PHILANTHROPY

•	 ADM Capital Foundation (ADMCF)
•	 Asian Development Bank (ADB)
•	 Asian Venture Philanthropy Network 

(AVPN)
•	 Beijing Green Finance and 

Sustainable Development Research 
Institute

•	 Center for Natural Capital Investment 
and Financing

•	 Glasgow Financial Alliance for Net 
Zero (GFANZ)

•	 Global Capacity Building Coalition
•	 International Finance Corporation 

(IFC)
•	 RS Group
•	 Seneca Impact Advisors
•	 Swire Properties
•	 Taskforce on Nature-related 

Financial Disclosures (TNFD)

ACADEMIA & RESEARCH

•	 Columbia Climate School
•	 Columbia University Graduate 

School of Architecture, Planning and 
Preservation (GSAPP)

•	 Chinese University of Hong Kong 
(CUHK)

•	 Chinese University of Hong Kong, 
Shenzhen

•	 Global Commission on the 
Economics of Water

•	 Hong Kong University of Science and 
Technology (HKUST)

•	 Hong Kong Polytechnic University 
(PolyU)

•	 Jockey Club Design Institute for 
Social Innovation (J.C.DISI)

•	 Princeton University
•	 University of Hong Kong (HKU)
•	 Xiamen University (XMU)

ENGINEERING, INFRASTRUCTURE & 
TECHNICAL PROFESSIONALS

•	 AEC Group
•	 AECOM
•	 Arup
•	 Gammon Engineering
•	 Hong Kong Green Building Council
•	 Hong Kong Institute of Qualified 

Environmental Professionals 
(HKIQEP)

•	 Institution of Civil Engineers Hong 
Kong Association (ICE HKA)

CIVIL SOCIETY, CONSERVATION & 
NGO COMMUNITY

•	 Civic Exchange
•	 International Union for Conservation 

of Nature (IUCN)
•	 Kadoorie Farm and Botanic Garden 

(KFBG)
•	 Shenzhen Mangrove Wetlands 

Conservation Foundation (MCF)
•	 The Nature Conservancy (TNC)
•	 Wetland Conservation Association 

(WCA)
•	 WWF Hong Kong

DESIGN, LANDSCAPE 
ARCHITECTURE & PLANNING

•	 Hong Kong Green Building Council 
(HKGBC)

•	 Hong Kong Institute of Landscape 
Architects (HKILA)

•	 H Plus Limited
•	 International Federation of 

Landscape Architects Asia-Pacific 
Region (IFLA-APR)

•	 2 Square Metres Design
•	 Henning Larsen
•	 Otherland
•	 Shenzhen Dream Eco Landscape 

Design Co., Ltd.
•	 Climate Change Adaptation 

Strategies (Mexico)

40+ 

Organizations

4 

Geographies

6+ 

Sectors
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READING THE 
GREATER BAY 
AREA  AS A 
SYSTEM

PART II.

Effective regional design begins with a shared understanding of 
place. Before the workshop, the research team analyzed the GBA 
across spatial, ecological, governance, and climate systems to build a 
common foundation for discussion. This allowed participants to focus 
on developing regional NbS strategies rather than first understanding 
the context.

Diagnostic Research 
before Design Scenarios

The following analysis examines the relationship between the 
built environment, natural systems, climate risk, and governance. 
It identifies where NbS could deliver the greatest ecological and 
social benefits, and where policy and governance could support 
implementation. These resources and insights informed the design 
scenarios and workshop discussions.



Atlas : NbS, Climate, Urban Context

The NbS Atlas was developed to establish a shared 
understanding of how climate risk is distributed across 
the GBA and how existing landscape conditions shape 
opportunities for intervention. By synthesizing datasets 
on flooding, urban heat, biodiversity, land cover, ecological 
connectivity, and patterns of urban development, the atlas 
moves beyond mapping individual hazards to reveal the 
spatial relationships between climate exposure and the 
region's natural and built systems.

The analysis demonstrates that climate risk is not 
evenly distributed across the landscape. Heat is 
concentrated within the region's most densely urbanized 
areas, where extensive impervious surfaces and limited 
vegetation intensify the urban heat island effect.  Flood 
risk is similarly amplified in highly developed coastal and 
low-lying districts, where historic land reclamation, altered 
hydrology, and continued urban expansion have reduced 
the landscape's natural capacity to absorb and manage 
water. 

At the same time, biodiversity loss is closely associated 
with fragmented ecological networks, highlighting the 
importance of maintaining landscape connectivity as 
development continues. The GBA’s remaining forests, 
wetlands, mangroves, river corridors, agricultural 
landscapes, and ecological corridors are therefore 
strategic regional assets. 

These systems provide multiple ecosystem services 
simultaneously—including flood attenuation, heat 
mitigation, carbon storage, habitat connectivity, and water 
regulation—and therefore represent some of the highest-
value opportunities for NbS. Protecting and strengthening 
these existing ecological systems often delivers greater 
long-term resilience than creating isolated green 
interventions after development has occurred.

Photo © The Nature Conservancy
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Biodiversity and 
Urban Expansion 

Biodiversity across the GBA is increasingly 
concentrated within a fragmented network of 
forests, wetlands, mangroves, river corridors, 
and agricultural landscapes rather than within 
continuous natural habitat. Spatial analysis 
reveals that the value of these landscapes lies 
not only in their individual ecological function, 
but also in their connectivity, with ecological 
corridors serving as critical links that sustain 
biodiversity and ecosystem services across 
the region. 

Areas where fragmentation is greatest often 
coincide with existing and planned urban 
expansion, highlighting where development 
pressures pose the greatest risk to long-
term ecological resilience. 

Together, these findings suggest that the 
highest-value NbS should prioritize protecting 
and reconnecting existing natural systems, 
recognizing them as regional infrastructure 
that underpins climate resilience, biodiversity 
conservation, and sustainable urban growth.

•	 The GBA’s rapid urban expansion has 
led to significant habitat loss in wetland, 
farmland, and forest areas

•	 Remaining natural areas are becoming 
increasingly fragmented, reducing 
ecological integrity

•	 Key ecological corridors—essential 
for species movement and ecosystem 
resilience—are under pressure or broken 
in several urbanized zones

Land Cover Wetland Loss

Ecological Corridors / FragmentationSpatial Conservation Methods

Ecosystem Services Ecological and Infrastructure 

Flooding 

and Storms

Urban Heat 

•	 Highest hazard concentrations occur 
in downstream floodplains and the 
southwestern coastal region

•	 Driven by intense rainfall, flatter terrain, and 
higher impervious surface cover

•	 Coastal areas exceed inland cities in hazard 
levels, reflecting stronger precipitation 
signals in meteorological indices

•	 Low-lying and urbanised areas are most 
susceptible, as indicated by geological and 
hydrological indices

•	 Pronounced heat islands span the GuangZhou 
– FoSshan → DongGuan → ShenZhen – Hong 
Kong corridor, aligning high LST with dense 
built-up areas and limited vegetation

•	 Northern mountainous/forested areas remain 
cooler, reflecting the stabilizing effect of natural 
land cover

•	 Most heat-exposed zones = continuous urban, 
low-vegetation districts, indicating priority 
targets for cooling and green infrastructure 
interventions

Extreme 
rainfall (M1DP)

DEM 

Built Up Areas

Land Cover
Built Up Areas

Vegetative Index

Saline 
Intrusion

Land Surface Temp.
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Design Logic
NbS Opportunity Co-Created with Urban Development

Development patterns have co-created both climate risk and NbS opportunities. The same decisions that concentrated people, 
infrastructure, and impervious surfaces also fragmented—or, in some places, preserved—the ecological systems that now 
underpin regional resilience.

Development can simultaneously create exposure to hazards, fragment ecological systems, or preserve landscapes that continue 
to provide critical ecosystem services, making the built and natural environments inseparable in determining where interventions 
should be prioritized.

Central to this work is revealing where opportunities for NbS, especially at the landscapescale, might exist in a megalopolis.  
Individual NbS interventions, such as bioswales or stands of trees, provide local benefits, but addressing the climate crisis requires 
a regional, connected approach. Moreover, this initiative aims to question the underlying economic logic of megapolitan expansion, 
which often treats nature, and the great services it provides to humanity, as an afterthought, window-dressing, or “greenwashing.” 

Indeed, many early pilot NbS projects, 
because of their limited scale, make great 
efforts toward public education in their 
execution, as one would do to move from 
pilot to scale.  But this messaging can also 
reinforce the idea that a particular project 
is just a drop in the ocean, an insufficient 
measure to counter a mountain of risk. How 
then, can we have an honest conversation 
about making nature central everywhere as 
a matter of survival of our cities?

Three categories of opportunity for 
changing introducing more natural systems 
into urbanized areas to solve societal 
problems emerged:

The Past:  Retrofitting Existing 
Structures

A parking lot, a 1,000-year-old temple, a 
100-story skyscraper and everything in 
between. Things that are already built are the 
most challenging places to change, especially 
if those places have great value in their current 
configuration.  But these are the places at risk. 
Insuring the safety of the people and property 
in these places is one compelling incentive 
for retrofitting properties, but a property-by-
property approach to risk reduction is more 
likely to result in localized, “grey” methods: air 
conditioning to combat heat; walls, pumps and 
pipes to manage flooding.  Zoning and building 
codes can also create incentives for retrofitting; 
however, compelling properties to retrofit 
through regulation is burdensome and rare.

The Transitional:  New 
Construction, Large Scale 
Development Plans

Much of a megapolitan expansion happens in 
waves, when a district (or in the GBA historically, 
reclaimed land) is repurposed through a public 
mandate to change uses.  This is happening 
now with the Northern Metropolis (and has 
happened in many other places).  Large-scale 
redevelopment presents the most immediate 
opportunity to change the nature of cities, but 
it also can be very challenging to compete 
with other public mandates, particularly 
providing housing, infrastructure and economic 
opportunity. 

The Future: Places Not Yet 
Planned

No one knows how the GBA will grow in the 
future for sure, but plans and policies do shape 
space over time. When natural systems are 
recognized as vital infrastructure, ecological 
corridors might connect the population centers 
of the GBA as seamlessly as the bridges, 
tunnels and railroads do today.  

Grey-dominated urban parks 
/ open space

Elevated transport 
infrastructure undercroft 

spaces

Residential neighbourhoods 
in low-lying floodplains

Farmland in flood-prone 
areas

Industrial estates

Land Reclamation Zones

Transit-Oriented 
Development (TOD) Zones

New Towns / Expansion 
Zones

16

+ +
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From Spatial Analysis to Priority Landscapes

As spatial systems move from fixed, built environments toward areas still being planned, locked-in climate exposure falls while the 
opportunity to shape outcomes with nature-based solutions (NbS) rises - reframing where and how intervention is possible. Rather 
than treating nature as residual land between urban areas, the analysis identifies the Greater Bay Area's remaining ecological 
systems as foundational regional infrastructure that underpins climate resilience, biodiversity, and long-term urban sustainability.

•	 Coastal & low-lying districts
•	 Continuous urban heat-island belts
•	 Fragmented wetland–river–mountain corridors
•	 Infrastructure intersections

The synthesis suggests that the Shenzhen River Basin represents one of the greatest leverage points for Nature-based Solutions 
in the Greater Bay Area, sitting at the intersection of coastal climate risk, ecological connectivity, and ongoing urban transformation. 
Recognizing its convergence of climate risk, ecological significance, and ongoing urban transformation, the Shenzhen River Basin 
was selected as the workshop's demonstration landscape. The watershed provided a practical setting to explore how integrated 
NbS can inform regional priorities and create implementation pathways applicable across the Greater Bay Area.

Several reclaimed or heavily urbanizing 
coastal districts (Zhuhai, Zhongshan, 
Jiangmen)

•	 Rapid urban expansion on reclaimed and 
low-lying coastal land increases exposure 
to flooding, storm surge, and sea-level rise.

•	 Major opportunity to integrate NbS  
into large-scale redevelopment before 
development patterns become fully 
established.

Guangzhou–Foshan–Dongguan urban 
corridor

•	 A highly urbanized metropolitan corridor 
characterized by extensive impervious 
surfaces, elevated urban heat, and 
fragmented ecological networks.

•	 Priority for retrofitting existing development 
with green infrastructure, urban greening, 
and restored ecological connections.

Pearl River estuarine and deltaic coastal zone

•	 A critical regional landscape where 
riverine and coastal processes converge, 
supporting flood regulation, biodiversity, 
and water quality.

•	 Protecting and restoring wetlands, 
mangroves, and estuarine habitats can 
deliver multiple climate adaptation and 
ecosystem benefits at regional scale.

Shenzhen–Northern Metropolis coastal belt

•	 One of the Greater Bay Area's most 
significant growth fronts, combining 
major planned urban expansion with 
internationally important ecological assets.

•	 A strategic opportunity to embed Nature-
based Solutions into planning from 
the outset, demonstrating how future 
development can strengthen resilience 
while preserving ecological connectivity.
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Policy Alignment & Implementation Gaps

Understanding the policy and institutional backdrop 
in the GBA was an essential early task. We began by 
sorting policies according to the level of governance 
– international, national, and sub-national -- and 
analyzing them individually to see where NbS 
appeared. Stacking these policies then allowed us 
to assess overall governance alignment, identify 
consensus themes across scale, and narrow in on key 
gaps. Ultimately, we reviewed dozens of policies. Here 
we offer a brief overview of the most important guiding 
documents and summarize our key takeaways. 

Perhaps, most striking, China’s Ecological Civilization 
(2007) offers a high-level vision and cultural touch-
point for the region. Rooted in ancient philosophy, 
the policy emphasizes harmonious co-existence of 
people and planet. In 2018 the term was added into 
China’s constitution, and one year later the Outline 
Development Plan for the Guangdong-HK-Macao 
Greater Bay Area laid out a strategy for integrating 
those key principles into green development projects 
in the region. 

China has also been an active participant in global 
climate change policy, submitting two Nationally 
Determined Contributions as part of its obligations 
under the Paris Agreement. The most recent 
version (2025) explicitly describes NbS as a tool 
for achieving both mitigation and adaptation goals. 
For example, investing in afforestation is prioritized 
as a strategy for expanding the nation’s carbon sink 
capacity, and planting more mangroves along the 
coastline is seen as a way to enhance biodiversity 
while improving natural buffers to storm surges and 
typhoons. These ambitions are further developed in 
China’s Adaptation Strategy 2035, which deploys a 
whole-of-government approach that integrates NbS 
into ecosystem resilience and sector-based priorities 
for action. The country’s National Biodiversity 
Strategy and Action Plan (2023-2030) aligns with 
the Kunming-Montreal Global Diversity Framework, 
naming NbS as a priority for ecosystem restoration, 
climate biodiversity co-management, and urban 
biodiversity. 

Photo © Kyle Obermann
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To implement these global commitments, Chinese Mainland and the Hong Kong Special Administrative Region have advanced NbS 
through policy frameworks for urban planning, development, and biodiversity enhancement.

Most prominently, Chinese Mainland’s 15th Five-Year Plan (2026–2030) discusses green transformation, ecosystem restoration, 
and sustainable development, creating a supportive policy context for NbS. The Plan emphasizes ecosystem protection and 
restoration, carbon sinks, and biodiversity conservation. It provides a stronger national policy context for NbS, emphasizing 
integrated ecosystem protection and systematic governance, ecological security, cross-regional and cross-watershed 
coordination, and a “mountaintop-to-ocean” approach to restoration. Similarly, Hong Kong’s First 5-year Plan for Economic and 
Social Development (2026-2030) emphasizes alignment between national economic planning and the implementation of NbS 
across the Northern Metropolis. 

Financing for these ambitions has been addressed through a range of national policy documents, including Leveraging the Role 
of Green Finance to Serve the Construction of a Beautiful China (2024). A joint directive by People’s Bank of China, Ministry of 
Ecology and Environment, State Financial Regulatory Commission, China Securities Regulatory Commission, the policy commits 
to unified green finance standards, identifying landmark ecological projects to improve NbS bankability.

Urban and municipal scale strategies and action plans reflect efforts to implement national policy guidance. Hong Kong’s NbS 
Design Guidelines (2026) offer three core principles for advancing projects across the landscape: promoting ecosystem diversity 
at multiple scales, embracing human-nature co-existence for mutual benefits, and improving resilience through NbS. The guidelines 
apply specifically to city-scale, offering design and performance evaluation tools. Drawing from the IUCN Global Standard for NbS 
(2025) guidelines, Hong Kong’s design principles move from broad framing to local adoption. 

At the regional scale, the research reviewed the Outline Development Plan for the Greater Bay Area, Guangdong’s provincial 
climate and natural-resource plans, the Northern Metropolis Development Strategy, and emerging Shenzhen–Hong Kong 
cooperation agreements on ecological and environmental protection. Together, these policies provide a strong basis for treating 
ecological resilience as a shared regional objective and for connecting NbS to development, infrastructure, biodiversity, and 
climate-adaptation priorities across the GBA.

The opportunity, however, is alignment rather than uniformity. Hong Kong and Mainland China operate under distinct legal, 
regulatory, planning, and financial systems, meaning common ecological and resilience outcomes may need to be pursued 
through different jurisdiction-specific policy and implementation mechanisms. Insurance provides a clear example: Hong Kong 
and Mainland China have distinct insurance markets, regulatory regimes, and risk-transfer structures, so insurance-related 
resilience levers cannot simply be applied uniformly across the GBA, even as the underlying climate and ecological risks are 
shared. This makes cross-boundary coordination especially important: the regional opportunity is to establish shared objectives, 
standards, evidence, and outcomes while designing implementation pathways appropriate to each jurisdiction.

National — Chinese Mainland

Regional / Provincial — GBA / Guangdong Province / Hong Kong SAR

Municipal — Shenzhen / Northern Metropolis (NM)

Selected Policies

Multi-Scale Policy Scan

•	 China’s Nationally Determined Contribution (2025)
•	 Policies & Action for Addressing Climate Change (2025)
•	 Nat’l Standardized System for Addressing Climate 

Change (2025)
•	 Ecological Civilization (2007)

•	 Progress of Nat’l Climate Change Adaptation Strategy 
(2024)

•	 Climate Change Adaptation Strategy 2035 (2022)
•	 14th 5-year plan (2021)
•	 15th 5-year plan (2026)
•	 China’s National Biodiversity Conservation Strategy 

Action Plan (2024)

•	 Outline Development Plan for the GBA (2019)
•	 Action Plan for the Construction of the Beautiful China 

Pilot Zone in the Guangdong-Hong Kong-Macao 
Greater Bay Area (2025)

•	 Guangdong-Hong Kong-Macao Greater Bay Area 
Culture and Tourism Development Plan (2020)

•	 Guangdong Climate Adaptation Plan 25-35 (2024)
•	 Agreement on Comprehensively Deepening 

Shenzhen-Hong Kong Cooperation in Ecological and 
Environmental Protection (2024)

•	 Cooperation Arrangement on Carrying out Marine 
Ecological and Environmental Protection Work (2023)

•	 Implementation Opinions on the Establishment of a 
Nature Reserve System with National Parks as the Main 
Body (Guangdong Province, 2021)

•	 HK NbS Design Guidelines (2026)
•	 HK’s Biodiversity Strategy & Action Plan (2025)
•	 HK Climate Action Plan  2050 (2021)
•	 14th Five-Year Plan for the Protection and Development 

of Natural Resources in Guangdong Province (2021)

•	 Shenzhen Climate Adaptation Plan 2023-35 (2024) •	 Northern Metropolis Development Strategy (2021)

Note: This scan reflects policies reviewed during the research workstream. Subsequent policy developments, including the 15th Five-Year Plan (2026–2030), should inform future updates to the 
analysis.
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Photo © MOK Chi Kuen

The policy direction is clear, but the implementation architecture is not yet complete.

Across Mainland China, GBA, Hong Kong, and Shenzhen, the research identified four recurring gaps between policy ambition 
and implementation. These gaps provide a framework for understanding the barriers, and corresponding opportunities, explored 
throughout this effort. 

NBS DESIGN STANDARDS AND TAXONOMIES 

Can NbS ambitions be translated into consistent 
standards, guidance, and investable definitions?

Regulatory standards are unevenly applied. Design 
guidelines are relatively mature for small-scale retrofits and 
new developments, but underdeveloped for large-scale, 
system-level retrofits across the GBA.

IMPACT MONITORING AND EVIDENCE

Can outcomes be measured consistently enough to 
support decision-making and investment?

Fragmented data sources and inconsistent frameworks 
contribute to the lack of standardized Key Performance 
Indicators. Without reliable KPIs that weigh biodiversity 
and climate as well as urban development, it is difficult to 
build a persuasive evidence base.

FINANCE AND VALUE CAPTURE

Can the region’s ambitious growth in technology, 
transportation, housing, and tourism be leveraged to 
finance and sustain NbS and capture its economic and 
ecological value?

NbS can generate significant economic, ecological, and 
public value, but these benefits are often distributed 
across multiple beneficiaries and difficult to capture 
through conventional financing models. Without 
mechanisms to connect this value to funding and revenue 
pathways, NbS remains difficult to finance at scale.

CROSS-SECTOR AND CROSS-BOUNDARY DELIVERY

Can institutions coordinate across jurisdictions, 
sectors, assets, and project scales?

While cross-sector collaboration is occurring across 
the GBA, it remains largely project-based rather than 
embedded across the NbS lifecycle or landscape scale. 
Across the China–Hong Kong boundary, differences in 
laws, institutional norms, and data-sharing capabilities 
further constrain coordinated planning and delivery.

DESIGN + STANDARDS

MONITORING

FINANCE

COORDINATION

Policy Gaps
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To better understand the implementation barriers 
identified through the policy review, the research 
team conducted a deeper analysis of each of the 
four priority gaps: Nature-based Solution design 
standards and taxonomies, impact monitoring, 
access to finance, and scaled cross-sector 
partnership. Each deep dive examines the current 
policy landscape, identifies governance elements 
that facilitate progress (enablers) and those that 
hinder progress (disablers), summarizes progress 
made across the Greater Bay Area, and describes 
opportunities for action. 

The analysis also builds upon recommendations 
generated during the January 2025 Nature-based 
Solutions Symposium, highlighting where additional 
work is needed to support implementation at 
regional scale. 

Due to the depth of the analysis, each section is 
accessible through the QR code linking to the full 
discussion, references, and supporting materials.

Deeper Dives 
Policy and Implementation Gaps

Hong Kong’s Civil Engineering and Development 
Department (CEDD) recently released NbS Design 
Guidelines that translate international principles into 
practical design guidance. 

Together, these frameworks provide an important 
foundation for technical and financial certifications and 
standards as well as policy mainstreaming.

HK NbS Design Guidelines

Deeper Dives 
Global and Local Standards

NbS standards are evolving rapidly and play an increasingly 
important role in creating a common language for design, evaluation, 
and investment. However, no single framework can capture the 
ecological, social, and institutional complexity of place. While 
standards help mobilize capital and mainstream practice, they 
must remain flexible enough to respond to local context and should 
complement—not substitute for—systemic policies that address 
the underlying drivers of climate risk, including patterns of urban 
development, infrastructure investment, and fossil fuel dependence.

The IUCN Global Standard for Nature-based Solutions is the 
benchmark framework for ensuring solution integrity and project 
credibility — but its greatest value is upstream, not at the reporting 
stage. When embedded at project origination rather than applied 
retroactively, the Standard’s eight criteria function as a bankability 
framework. Criteria C3 (Biodiversity Net Gain), C4 (Economic 
Viability), and C8 (Jurisdictional Mainstreaming) directly address 
the three questions that determine whether a project can attract 
blended finance: 

•	 Does it generate verifiable ecological value? 
•	 Is it economically sound over the long term? 
•	 Does it align with the sovereign and regulatory context in 

which it operates? 

In a cross-boundary setting like the Greater Bay Area — where 
projects must navigate distinct regulatory regimes across Hong 
Kong and Mainland China — applying these criteria early is not a 
compliance burden. It is the mechanism that secures the long-term 
license to operate and unlocks the public co-investment needed to 
scale.

IUCN NbS Global Standard for NbS World Bank’s Catalogue of NbS for 
Urban Resilience

HKGBC Climate Change Framework for 
Built Environment

Scan to access the full policy 
analysis and supporting materials
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SPATIAL 
STRATEGIES
From Projects to Portfolio

PART III.

Building on the spatial and policy analyses, workshop 
participants developed Nature-based Solution concepts 
for three representative landscape transects across the 
Shenzhen River Basin: 

Urban, Wetland & 
Coastal, and Mountain 
Rather than producing isolated site-specific proposals, 
each transect explored how multiple interventions could 
work together as a coordinated portfolio, demonstrating 
how landscape-scale planning can simultaneously reduce 
climate risk, restore ecosystem function, and support urban 
development.

The design concepts presented in this section are organized 
by landscape typology and workshop table. They illustrate 
how Nature-based Solutions can be applied across different 
development conditions while identifying common regional 
strategies that extend beyond any single location. 



PORTFOLIO OF SOLUTIONS
Moving from individual projects to continuous  ecological infrastructure across  the 
Wetland & Coastal, Urban, and Mountain landscapes
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Wetland & Coastal Transect # 1
Understanding today’s challenges and opportunities

Edge hardening and river straightening 
Coastal port, housing and infrastructure 

development resulting in hydrological alteration 

Leadership opportunities 
Especially across the wetland at the mouth 

of the river, there are opportunities for 

cross-border leadership coordination of 

management

Unknown natural capital assessment 
Bird nesting, mangroves, horseshoe crab 

breeding, oysters and bird wintering sites 

deliver risk protection and biodiversity 

Untapped relationship between housing 
and ecosystem
Housing and technology could architecturally 

play  a role in bird nesting, while also 

representing a large portion of economic 

development potential of the area to tap for risk 

broader risk reduction

SITUATION ANALYSIS

Could oysters become 
part of the infrastructure 
rather than just part of 
the ecosystem?
“

Oyster Rafts in Deep Bay
Photo © MOK Chi Kuen

”
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Restringing the Pearls
Reconnecting the River and Deep Bay

The Shenzhen River estuary functions as a single ecological system despite the administrative boundary 
between Hong Kong and Shenzhen. Restringing the Pearls proposes a portfolio of NbS that reconnect 
wetlands, rivers, fish ponds, oyster reefs, mangroves, nature parks and coastal landscapes into a 
continuous ecological network that strengthens biodiversity, climate resilience, and cross-boundary 
stewardship.

Wetland & Coastal Transect #1

Pearl 1. Restoring the Coastal 
Edge

Restore coastal edges across both sides of 

Shenzhen River through living shorelines, habitat 

restoration, and landfill rehabilitation, supported 

by reinvestment from development into long-

term ecosystem stewardship and natural asset 

restoration

Pearl 2. Oysters as Living 
Infrastructure

Expand oyster restoration that improves water 

quality, enhances biodiversity, and strengthens 

coastal resilience. Cross-boundary maintenance 

and post-typhoon debris management become 

integral components of long-term restoration.

Enablers
•	 Cross-border ecological investment and 

coordination

Enablers
•	 Cross-border maintenance agreements

•	 Joint post-disaster debris management

•	 Coastal protection insurance

Pearl 3. Connecting Cross-
Boundary Wetlands

Manage the Futian Wetland and Mai Po Nature 

Reserve as one connected wetland ecosystem. 

Coordinated restoration and management 

would strengthen biodiversity, improve habitat 

continuity, and increase the ecological resilience 

of Shenzhen River.

Pearl 4. Connecting Natural 
Ecological Areas

Reconnect the river corridor linking Shenzhen 

River with upstream habitats to create a continuous 

ecological network integrated with riverside parks.

Modernize traditional gei wai fish ponds with smart 

water-control systems, creating regional blue-green 

infrastructure for flood resilience and ecological 

restoration.

Enablers
•	 Joint wetland management

•	 Shared ecological baseline and monitoring

Enablers
•	 Joint Hong Kong–Shenzhen management framework

•	 Ecological building and design standards

•	 Shared ecological monitoring

46 47



Wetland & Coastal Transect # 2
Understanding today’s challenges and opportunities

Mudflats are shrinking beneath invasive 
mangroves
Rapid expansion of Sonneratia is replacing 
open mudflats that support migratory 
birds

Fish ponds can regain wetland functions
Traditional ponds could be restored as 
smart Gei Wai systems for biodiversity and 
flood storage

Oyster reefs lack coordinated 
management
Poorly managed oyster rafts can drift into 
other areas and become marine debris

Ecological corridors remain 
disconnected
Engineered shorelines and disconnected 
habitats limit ecological connectivity 
across Shenzhen River

SITUATION ANALYSIS

Ramsar wetland sites 
at the estuary of Deep 
Bay/Shenzhen Bay is 
critical for migratory 
birds but threatened 
by invasive mangrove 
species

“

Photo © Mangrove Conservation Foundation

”
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Deep Bay Blue-Green Resilience Network
Restiching Urban Forests and Coasts

Deep Bay’s coastal landscapes form a shared blue-green resilience network that extends beyond 
administrative boundaries. Deep Bay Blue-Green Resilience Network combines coastal protection, 
habitat restoration, and smart water management to reconnect natural and working landscapes, including 
mangroves, oyster habitats, and traditional gei wai fish ponds. The resulting network strengthens coastal 
resilience, improves biodiversity, and creates a more adaptive estuarine system capable of responding to 
climate change and future development pressures.

Wetland & Coastal Transect #2

Coastal Protection Park (CPP) in 
Northern Metropolis

Strengthen coastal resilience through expanded 

protection measures, including offshore artificial reefs, 

while incorporating existing mangroves, oyster habitats, 

aquaculture, and horseshoe crab habitat. Coordinate 

invasive mangrove management across Hong Kong and 

Shenzhen to support long-term ecosystem health.

Smart Gei Wai* ponds (fishpond 
revitalization)

Scale smart gei wai ponds with sluice gates that 

can discharge water ahead of predicted typhoons, 

increasing flood storage capacity while restoring 

biodiversity, fisheries, and eco-tourism value. 

Aggregating multiple ponds could expand these 

benefits across the wider landscape.

Urban forest and ecological 
corridors

Reconnect fragmented coastal and inland urban 

forests through ecological corridors that link coastal 

and wetland areas, strengthen habitat connectivity, 

and support species movement. Integrate these 

connections into new and ongoing development to 

reduce impacts on existing habitats.

Enablers
•	 Joint HK-SZ management framework - 

simultaneous removal effort

•	 Cross-border knowledge sharing of mangrove 

management experience 

Enablers
•	 Investment in sluice gate retrofit investment 

•	 Pond-by-pond restoration program

Enablers
•	 Joint HK-SZ management framework

*Gei wai: Traditional tidal shrimp and fish ponds in the Deep Bay wetlands, managed through controlled tidal water exchange.
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Urban Transect # 1
Understanding today’s challenges and opportunities

Wildlife habitats at risk
Migratory birds, otters, oysters, and 
lowland species are threatened by habitat 
loss and urban development

Fragmented ecological networks
Mountains, rivers, wetlands, and parks 
remain disconnected, limiting species 
movement across the landscape

Increasing flood exposure
Sea level rise and extreme rainfall threaten 
low-lying wetlands and future urban areas.

Disrupted hydrologic flows
As ecosystems become building sites 
across the urban setting, water cannot 
flow naturally, contributing to floods

SITUATION ANALYSIS

How do we solve for 
fragmentation while 
addressing flood, heat, 
and biodiversity loss?
“

”
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Enablers
•	 Mainstream sponge city design standards 

for implementation across Shenzhen River 

coastal zone

•	 Invest in long-term coastal protection 

infrastructure

Living with Water and Nature
Connecting Sponge Infrastructure and Urban Biodiversity

As urban areas continue to expand across the Greater Bay Area, future development plans offer an 
opportunity to rethink how cities interact with water and nature. Future development should integrate 
interconnected sponge infrastructure and urban biodiversity hotspots into the urban fabric, creating a blue-
green network that reconnects rivers, restores ecosystem functions, and enhances climate resilience.

Urban Transect #1

River and coastal flood 
resilience

Build storage capacity and sponge-city-type 

interventions along river and coastal areas. 

Explore opportunities to replicate planned green 

belt in Lok Ma Chau Loop as a model for high-

absorption design. 

Enablers
•	 Embed ecological connectivity principles into urban 

design guidelines

•	 Develop GBA-wide biodiversity management plan

•	 Scale local native-plant nursery program to improve 

availability

Connecting biodiversity hotspots

Increase green/ biodiverse corridor connectivity to 

reduce fragmentation, with attention to both horizontal 

and vertical greening (e.g., roofs, streets). These 

installations have climate co-benefits: improved habitat 

connectivity increases green cover and mitigates heat.
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Urban Transect # 2
Understanding today’s challenges and opportunities

Rising water demand
Population growth, industry, and AI 
infrastructure are placing greater pressure 
on existing freshwater resources

Fragmented ecological networks
Natural hydrological processes have been 
altered by urban development, reducing 
water storage and ecological functions

Urban heat
Dense urban development is intensifying 
heat exposure, particularly across highly 
built-up areas

Loss of natural landscapes
Wetlands and natural ecosystems 
have been replaced by intensive urban 
development

SITUATION ANALYSIS

Treat water as an asset 
rather than a constraint.“ ”
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Nature-Driven Urban Futures
Embedding Biophilic Design into Everyday Urban Systems

As cities evolve, NbS must move beyond individual projects and become embedded within the systems that 
shape urban life. From AI infrastructure and its growing water and energy demands to watershed planning, 
public health, and community well-being, these interventions show how ecological thinking can shape 
future urban systems. Together, they promote cities that are more resilient, healthier, smarter, and more 
closely connected to natural processes.

Urban Transect #2 Resilient Infrastructure for the AI 
Economy

Integrate water sourcing and storage into data center 

and AI infrastructure to increase flood resilience while 

responding to growing water demand. Combine NbS 

with renewable energy and biodiversity measures, 

supported by AI-enabled monitoring and early warning 

systems for extreme climate events

Rewiring urban biosphere 

Reconnect fragmented urban systems with natural 

hydrology through river-basin planning and stronger 

links between villages, wetlands, and urban centers. 

Expand opportunities for eco-tourism, recreation, and 

blue-green mobility to strengthen connections between 

communities and natural systems.

NbS health and urban systems

Expand access to nature near parks, schools, 

healthcare facilities, and communities to strengthen the 

public health benefits of NbS. Integrate health-oriented 

green spaces with flood management functions, such 

as sponge-city measures, to support healthier and 

more resilient urban environments.

Enablers
•	 Engaging with corporates along their 

infrastructure asset planning lifecycle (e.g., water-

demand assessment requirements)

•	 Embed NbS in long-term city master/zoning plans

Enablers
•	 Enhanced river-basin based planning framework

•	 Eco-tourism and nature-based recreation strategy 

connecting villages, wetlands, and urban centers

•	 Blue-green mobility network (cycling, hiking, and 

water-based transport corridors)

•	 Community-led stewardship and village 

partnership programmes

Enablers
•	 Collaborative planning between health, planning 

and green space agencies

•	 Health-oriented green space design standards for 

hospitals, schools and communities
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Mountain Transect # 1
Understanding today’s challenges and opportunities

Fragmented forest corridors
Roads, villages, railways, and new 
development areas are breaking up 
continuous forest habitats and disrupting 
wildlife movement.

Weak mountain–river connectivity
Poor forest management increases 
downstream flood, sedimentation, and 
landslide risks during extreme weather 
events.

Frequent human-caused wildfires
Repeated fires prevent forest 
regeneration, degrade grasslands, and 
slow habitat recovery

Large areas remain suitable for 
restoration
Existing country parks, degraded hillsides, 
and former disturbed lands provide 
opportunities for large-scale native forest 
recovery

SITUATION ANALYSIS

Wildfire is one of the most 
significant ecological 
challenges in the mountain 
landscape
“

” Photo © Kadoorie Farm & Botanic Garden

The outlook and ecological value of KFBG’s uppermost landscape have changed dramatically 
over the past 20 years, following a devastating fire in 2004 that eliminated all previous 
vegetation. The scale and scope of recovery are the result of active, evidence-based land 
management, native seedling planting and dedicated after-care.
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Wildlife Crossing
Reconnecting Habitats Across the Mountain Landscape

Mountain landscapes form the ecological backbone of the Greater Bay Area, supporting biodiversity, 
regulating water, and providing critical climate resilience. As development continues to reshape surrounding 
areas, restoring forest ecosystems and reconnecting fragmented habitats become essential to maintaining 
these ecological functions. Together, these interventions strengthen cross-boundary ecological networks 
while creating more resilient landscapes for both wildlife and people.

Mountain Transect #1 Repurpose or adapt existing land use (e.g., golf 
course) 

Repurpose golf courses as sponge landscapes that increase water retention 

while improving habitat connectivity through partial rewilding.

Wildlife crossings infrastructure

Connect fragmented habitats through wildlife overpasses, ecological bridges, 

underpasses, tunnels, and green decks over highways. Manage mountain 

habitats as one connected cross-boundary system to support species 

movement, genetic exchange, and resilient wildlife populations.

Urban mini-forest network 

Expand the CEDD mini-forest concept into an interconnected network that 

links dense urban development with country parks and natural forests.

Large-scale reforestation

Restore native forest cover to reduce wildfire risk while improving biodiversity, 

slope stabilization, water regulation, cooling, and climate resilience. Prioritize 

restoration around areas affected by fires and natural burial sites.

Enablers
•	 Incentive structures to encourage voluntary participation from private 

landowners (e.g., revenues from biodiversity credits)

Enablers
•	 Joint HK-SZ management framework

•	 Shared ecological baseline and monitoring data

Enablers
•	 Embed NbS/CEDD mini forest design mandate across NM master/zoning 

plans 

Enablers
•	 Scale local native-plant nursery program

•	 Forestry guidelines and design to ensure effective prevention/

containment of fire 

* Further research is needed to explore how wildlife crossings can support ecological connectivity while meeting border security requirements.
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Mountain Transect # 2
Understanding today’s challenges and opportunities

Fragmented ecological connections
Roads, border infrastructure, and future 
development areas interrupt wildlife 
movement between mountain landscapes

Increasing climate risks
Sea level rise and flood exposure threaten 
low-lying areas and require long-term cross-
border planning

Complex land ownership
Mixed public, private, and village land 
ownership creates challenges for 
coordinated conservation and restoration

Large restoration potential
Existing protected areas, degraded 
hillsides, and planned open spaces provide 
opportunities to strengthen ecological 
connectivity and support ecotourism and 
nature-based recreation

SITUATION ANALYSIS

Ask what was 
once here, 
what has 
disappeared, 
and how it 
might be 
restored.

“
”

Photo © Kadoorie Farm & Botanic Garden
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Living Mountain Landscapes
Connecting Rivers, Forests, and People

Mountain landscapes are more than protected forests—they are interconnected systems where 
ecological processes, waterways, and human activities continuously interact. Strengthening ecological 
connectivity, restoring river corridors, and guiding visitor access together create healthier mountain 
landscapes that support biodiversity while accommodating recreation and future development

Mountain Transect #2

Blue-green river restoration

Restore forested mountain slopes and riparian 

corridors to retain and filter water before it reaches 

downstream rivers and floodplains. Reconnect 

upstream and downstream ecosystems while 

balancing watershed protection with urban and 

industrial development.

Territorial green connection 

Connect green corridors across the Hong Kong–

Shenzhen border to support wildlife movement and 

reconnect fragmented habitats. Expand reforestation 

to strengthen country parks and green belts as part of a 

continuous ecological network.

Eco-tourism and access 
management

Create designated eco-tourism zones that balance 

visitor access with habitat protection. Manage 

recreation and access to reduce pressure on sensitive 

mountain ecosystems while supporting environmental 

education.

Enablers
•	 Engaging with corporates along their Land-use 

coordination between human/industrial density vs 

ecological services

•	 Mainstream sponge city design guidelines

Enablers
•	 Shared GBA-level ecological baseline data 

(currently withheld by SZ side)

Enablers
•	 NM zoning designation

•	 Introduce eco-tourism protocols, expanding on 

Guangdong-Hong Kong-Macao Greater Bay Area 

Culture and Tourism Development Plan (2020)
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IMPLEMENTATION 
STRATEGIES
From Insights to Action

PART IV.
The workshop generated hundreds of ideas spanning 

planning, ecology, engineering, finance, governance, 

community engagement, and policy. Six overarching 

insights emerged that cut across disciplines and provide a 

strategic foundation for implementing NbS at basin scale. 

These insights establish a shared framework for thinking 

about resilience across the Greater Bay Area and inform 

the implementation strategies presented in the following 

chapter.

Connectivity must extend beyond 
ecological systems

Throughout the workshop, participants consistently 

emphasized that connectivity is not solely an ecological 

concept. While restoring habitat corridors and 

reconnecting fragmented landscapes remain essential, 

long-term resilience also depends upon connecting 

institutions, financing mechanisms, governance systems, 

and implementation partners. Across the Shenzhen River 

Basin, climate risks, ecological processes, and urban 

development operate across jurisdictional boundaries, and 

NbS should be understood not as isolated projects, but 

as components of these already interconnected systems. 

This framing of connectivity is consistent with China’s 

Ecological Civilization philosophy, promoting long-term, 

systems-level thinking that serves people and nature alike.

Collective Insights

Place-based stewardship is central to 
implementation

Successful implementation depends upon the people who 

depend on landscapes - those whose livelihoods, homes, 

and identify are tied to place. Participants consistently 

emphasized that local communities should be viewed as 

long-term implementation partners rather than simply 

stakeholders to be consulted.

Participants emphasized the importance of engaging local 

communities and place-based actors early, particularly 

rural communities and other groups with strong and 

direct ties to the landscape. Clear policy guidance, 

communication, and financial incentives were identified 

as essential to building durable support for NbS over time. 

Participants also noted the importance of broadening the 

stakeholder landscape to include actors not traditionally 

engaged in NbS discussions—such as insurers—whose 

role may become increasingly important in an emerging 

nature and resilience market.

Workshop teams noted that our modern, anthropocentric 

development script has too often left vulnerable 

populations with little say over consequential decisions 

that reshape their landscapes. Coastal and estuarine 

communities in GBA already experience impacts from 

climate change that threaten livelihoods and cultural 

identities; NbS must be seen not only as addressing an 

ecological challenge, but a social and economic one 

too. IUCN’s updated Global NbS Standards make this 

explicit by calling for inclusive governance that gives local 

communities agency in shaping outcomes.

DESIGN + STANDARDS

DESIGN + STANDARDS

MONITORING

MONITORING

FINANCE

FINANCE

COORDINATION

COORDINATION

68 69



Existing governance platforms provide the most credible 
entry points

Rather than proposing entirely new governance structures, some participants 
identified value in working through existing policy processes, institutional platforms, 
and government planning cycles. For example, there may be opportunities to  align 
NbS priorities with Hong Kong government planning processes, build on current 
coordination mechanisms, and use the Climate Action Plan steering process 
and public consultation channels as entry points for broader NbS integration. The 
Northern Metropolis was also discussed as a potential demonstration site for more 
ecosystem-based and cross-border collaboration, with the government potentially 
playing a convening role through a regional NbS Coordination Mechanism  or platform 
model.

Finance must evolve from projects to portfolios

Adaptation, resilience, and NbS financing gaps are well documented. Precision is 
needed to match projects with the right capital across the public, philanthropic, or 
private spectrum, each of which operates with different risk appetites, time horizons, 
and return expectations.

Portfolio thinking also expands how value is understood. NbS generates multiple 
forms of public value—including reduced climate risk, biodiversity conservation, 
public health, tourism, and cultural benefits—that are rarely reflected within 
conventional project finance. Unlocking investment therefore requires financing 
models capable of recognizing these broader outcomes. Public-sector funding, 
private-sector incentives, and regional investment vehicles may each require 
distinct framing. Workshop teams identified a number of mechanisms worth further 
exploration, including ecotourism-linked revenues, incentives for private operators, 
and the expansion of green bond categories to better accommodate nature-based 
investments. The discussion highlighted the need for a stepwise strategy that 
links project concepts and portfolios to public priorities, investable structures, and 
implementation realities.

DESIGN + STANDARDS MONITORING

FINANCE COORDINATION

DESIGN + STANDARDS MONITORING

FINANCE COORDINATION

Coss-sector exchange is itself a strategic asset

A core value of the workshop was the opportunity for finance, government, academia, 
design, engineering, and conservation actors to work through the same set of 
spatial and implementation challenges together. This cross-sector exchange helped 
test assumptions, connect design ideas to delivery conditions, and reveal where 
different institutions and disciplines can play complementary roles. The workshop 
demonstrated that advancing NbS at watershed scale will depend not only on strong 
project ideas, but also on stronger relationships and a more shared language across 
sectors.

 

Scaling the work will require deeper engagement across 
Shenzhen and the wider GBA, as well as internationally

Participants recognized that the workshop created a strong foundation, but also 
that broader representation from Shenzhen and other Greater Bay Area institutions 
will be essential to the next phases of work. If the initiative is to move from concept 
development toward implementation and scaling, future engagement will need to 
deepen cross-border participation, strengthen ties with Shenzhen-based actors, and 
clarify the role of a longer-term Greater Bay Area partnership or mission platform. 
Scaling NbS in this context will depend as much on who is at the table as on the 
technical merits of any individual intervention.

The Greater Bay Area combines exceptional ecological assets, rapid urban 
transformation, internationally recognized financial institutions, and an increasingly 
integrated regional governance landscape. These characteristics position the region 
to become a global demonstration for implementing Nature-based Solutions at 
metropolitan scale.

Participants viewed the Shenzhen River Basin as an ideal starting point not 
only because it solves every regional challenge, but also because it provides a 
shared landscape in which new governance models, financing approaches, and 
implementation partnerships can be tested before being expanded across the 
Greater Bay Area and beyond.

DESIGN + STANDARDS MONITORING

FINANCE COORDINATION

DESIGN + STANDARDS MONITORING

FINANCE COORDINATION
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Workshop attendees articulated a regional vision 
for NbS as interconnected ecological infrastructure 
capable of strengthening resilience, biodiversity, 
and quality of life across the GBA. Realizing that 
vision falls to the institutions, financial systems, 
policies, and partnerships capable of translating 
ambitious ideas into implementable projects 
and, ultimately, into a coordinated portfolio of 
investments at regional scale. Throughout the 
workshop, participants identified a series of 
complementary pathways toward those ends.

The strategies presented in this chapter 
are organized around three interdependent 
dimensions—governance, finance, and 
engagement—each supported by potential 
policy reforms, institutional innovations, and 
early pilot opportunities that can help move from 
demonstration projects toward long-term, system-
wide implementation.

Cross-Border 

Implementation Concepts

Governance

•	 Coordinating Action Across Institutions 
and Scales

Engagement

•	 Expanding Delivery Capacity: 
Beneficiary-First Approach

 
•	 Situating Institutional Finance

Finance

•	 Defining the Investment Proposition and 
Baseline

•	 Preparing the Portfolio and Selecting Fit-
for-Purpose Vehicles

 
•	 Using Policy and Incentives to Enable 

Finance 

•	 Testing NbS as an Asset:

           Gei Wai Proof of Concept

A NOTE ON THE WORKSHOP CONCEPTS AND ACTORS

The initiatives, strategies, and actors presented here 
are illustrative concepts emerging from the workshop, 
intended to support further scoping, coordination, and 
coalition-building. Inclusion of specific actors indicates 
potential relevance and does not imply commitment, 
endorsement, or a defined role.

Photo © Derek Tang
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GOVERNANCE STRATEGIES

Coordinating Action Across Institutions and 
Scales

For the purposes of this strategy, cross-boundary governance refers primarily to coordination across the Shenzhen River / Deep 
Bay landscape between Hong Kong and Shenzhen, situated within the wider policy and institutional context of the Greater Bay 
Area. 

Shenzhen River / Deep Bay 	 Primary implementation geography
Hong Kong ↔ Shenzhen                       Principal cross-boundary coordination
Greater Bay Area / Guangdong 	 Regional enabling context
Mainland Central Government	 National policy and strategic context

Responsible institutions differ across Hong Kong SAR, Shenzhen, Guangdong, and national government according to their 
respective mandates. Rather than proposing a new institution, some participants focused on clarifying how existing actors can 
contribute according to their respective mandates and capabilities. In the SZ River Basin, Responsibilities relevant to NbS are 
distributed across multiple ministries and agencies. Responsibilities relevant to NbS are distributed across government agencies 
and public bodies responsible for:

•	 Ecology, biodiversity, and environmental protection
•	 Planning, development, and urban greening
•	 Water, drainage, and flood management
•	 Coastal and ecological restoration
•	 Land management and public assets

A distributed governance model works through existing institutions rather than creating a new governing body. Different actors 
contribute where they have the mandate, expertise, assets, or capacity to act—from government policy and planning to private-
sector investment, technical expertise, land management, and community stewardship. The challenge is to coordinate these efforts 
around shared priorities for the landscape.

No single institution governs NbS implementation across the Shenzhen River / Deep Bay landscape. Nor does effective cross-
boundary action necessarily require creating one. The opportunity is to establish mechanisms through which existing institutions 
can coordinate around shared outcomes while acting through their respective mandates, jurisdictions, and capabilities.

Depending on the complexity, maturity, and level of authority required for cross-boundary NbS coordination, the following existing 
mechanisms could be tested and aligned to advance emerging strategies and initiatives:

•	 High-Level Summit Mechanism: Highest-level mechanism, appropriate for priorities requiring direct national-level leadership, 
authorization, or oversight.

•	 Greater Bay Area Joint Meeting Mechanism: Appropriate for defined cross-boundary initiatives that have been incorporated 
into major government priorities or require GBA-level coordination.

•	 Hong Kong–Guangdong Cooperation Joint Meeting: Provides a platform to advance NbS initiatives agreed by both 
governments, establish annual priorities, and convene dedicated working groups for implementation.

•	 Specialized Coordination Mechanisms: Appropriate for emerging or exploratory initiatives requiring focused technical, policy, 
or institutional coordination before formalization.

•	 Routine Mainland–Hong Kong Liaison Mechanisms: Existing thematic coordination channels could incorporate NbS into 
regular agendas, enabling agencies to identify priorities, resolve implementation issues, and coordinate specific actions on an 
ongoing basis.
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INITIATIVE IDEAS

 Ecological Master 
Planning and Valuation 
Initiative

 Prepare a cross-boundary ecological infrastructure plan identifying priority habitats, 
corridors, restoration areas, and biodiversity assets; Undertake ecological baseline 
mapping, native seed research, ecosystem monitoring, and ecosystem service valuation 
to guide investment decisions.

Native Commercial 
Nurseries Program

Repurpose underutilized land for urban nurseries; Lease vacant government land—
including former military land—for native plant nurseries, urban farms, and restoration 
supply chains.

Nature-Positive Private 
Development Policy

Require biodiversity management and net gain through lease conditions rather than 
relying solely on Environmental Impact Assessment; Require biodiversity plans for new 
developments and encourage retrofits on existing properties to contribute to regional 
ecological goals.

Standards and 
Certification to 
Mobilize Finance 
Initiative

Create common KPIs, certification systems, and technical guidance that can support 
implementation and unlock finance by reducing risk through standardization; Translate 
CEDD's NbS Design Guidelines into an investment credential within the Hong Kong's 
green bond taxonomy, creating a trusted benchmark that enables banks, insurers, 
and investors to evaluate and finance nature-based solution; Aggregate projects into 
investment-ready portfolios through an intermediary platform or dedicated investment 
vehicle capable of combining projects of different sizes, revenue profiles, and risk 
characteristics into products suitable for institutional investors.

Public Lands 
Partnership and Media 
Campaign

Enable NGOs to formally co-manage wetlands, conservation areas, and restoration sites 
while supporting monitoring and long-term maintenance; Launch public engagement 
campaigns that make biodiversity visible and desirable through schools, community 
programmes, volunteer opportunities, and social media influencers.

Coordinated Policy and 
Leadership at Multiple 
Scales

Embed NbS into HK's inaugural Five-Year Plan during the current public consultation 
period to support long-term implementation; Build on a proven public engagement 
model used in Hong Kong's Climate Action Plan 2050 where more than 3,000 
submissions informed the final strategy; Align with China's 15th Five-Year Plan on 
biodiversity and ecological security to strengthen policy coherence and unlock 
national funding; Use the Northern Metropolis as a regional demonstration zone to pilot 
integrated ecological infrastructure and generate evidence.

74 75



ENGAGEMENT STRATEGIES

Expanding Delivery Capacity

Responsibility for NbS implementation and maintenance remains heavily concentrated within government agencies. While 
governments play an essential role in planning, regulation, and public investment, this model limits the pace and scale of 
implementation and places long-term stewardship within already constrained public institutions. A more sustainable approach will 
include more robust direct participation by civil society and the private sector. Principles for scaling NbS regionally will require: 

•	 Updated regulatory frameworks to allow NGOs, research institutions, and community groups to execute projects directly, 
thereby reducing the number of intermediary approvals required and improving efficiency;

•	 Distributed implementation responsibility across multiple sectors to expand pipeline of implementable NbS projects; 
•	 Expanded risk pools to move beyond  dependence on any single actor’s capacity or budget cycle; and,
•	 Broadened public engagement throughout the implementation process 

Beneficiary First Approach

Many NbS strategies struggle to attract investment not because the ecological case is weak per se, but because the intended 
beneficiaries are murky.  Diffuse, untapped beneficiaries make it structurally difficult to design value-recovery instruments from 
those who gain, and weakens the case for payment.  

Compounding this dynamic, engagement strategies across the GBA are frequently misaligned - the actors most capable of 
designing and delivering NbS are consistently relegated to supporting roles. The stakeholder landscape reveals that many 
organizations with the greatest technical knowledge and implementation capacity currently occupy peripheral roles within project 
governance, while those with formal decision-making authority often have relatively limited interest in ecological outcomes. 
Capacity is not simply a matter of engaging more stakeholders, but of positioning existing stakeholders into roles better 
aligned with their comparative advantages.
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ALIGNING STAKEHOLDERS WITH UNTAPPED POWER
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Engaging the Financial Sector: Insurers and Institutions 

Many financial institutions remain unaware of the potential for NbS to help them approach investment opportunities and 
manage climate risks effectively. Strategic engagement can yield long-term partnerships that reflect the distinct motivations 
of different stakeholder groups rather than relying on a single value proposition for NbS. Priorities for this kind of outreach 
include insurers and banks. Workshop participants clarified where there may be opportunity for alignment:

INSURERS 

•	 Recognize where insurers hold climate risk through 
underwriting, claims exposure, and investment portfolios, and 
where NbS could reduce expected losses.

•	 Incorporate NbS into risk models and underwriting, supported 
by credible evidence of reduced flood, landslide, wildfire, heat, and 
other physical risks.

•	 Reflect demonstrated risk reduction in pricing, coverage, 
and investment, creating financial incentives for assets and 
developments that incorporate NbS.

BANKS AND FINANCIAL INSTITUTIONS 

•	 Identify climate risk embedded in lending and investment 
portfolios, including exposure to assets, developments, 
infrastructure, and businesses vulnerable to physical hazards.

•	 Match resilience benefits to financial time horizons. Mortgages, 
infrastructure debt, bonds, and other longer-duration investments 
can remain exposed for decades, making future climate 
conditions material to decisions made today.

•	 Use reduced risk to improve financing conditions through 
preferential lending, longer tenors, or other mechanisms that 
make NbS-integrated development more attractive.

ENGAGEMENT STRATEGIES

Situating Institutional Finance

PROTECTING AND ADAPTING THE SYSTEMS THAT UNDERPIN 
ENTERPRISE VALUE 

For companies exposed to climate volatility, NbS and adaptation 
can protect more than physical assets. Flooding, heat, water stress, 
and ecosystem degradation can disrupt operations, supply chains, 
customers, and future cash flows—ultimately affecting enterprise 
value. NbS can therefore function as a resilience investment: reducing 
physical risk, protecting business continuity, and helping preserve the 
conditions on which long-term earnings and asset values depend.

Photo © The Nature Conservancy
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CONCEPTUAL COORDINATION MECHANISM  AND INITIATIVES
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FINANCE STRATEGIES

Defining the Investment Proposition and 
Baselines

A portfolio approach to NbS begins with the economics of the landscape, not the financing needs of individual projects. In 
the Shenzhen River Basin, this means establishing a baseline of ecosystem services, existing and planned economic assets, 
development trajectories, and physical climate risk; identifying where value is being created, placed at risk, protected, or 
left uncaptured; and assembling NbS interventions in response. The resulting portfolio can demonstrate how nature-based 
infrastructure collectively reduces risk and supports value, even when individual interventions do not generate standalone revenue.

Build the Economic Case at the 
Watershed and Urban Scale

Before individual projects are assessed for investment, 
establish the underlying economics of the Shenzhen River 
Basin and Deep Bay as an interconnected ecological 
and urban system. This creates a common baseline for 
understanding where NbS can protect, enable, or create 
economic value.

•	 Ecosystem services and natural assets: wetlands, 
rivers, forests, coastal habitats, and the services they 
provide.

•	 Existing assets and economic activity: housing, 
infrastructure, businesses, transport networks, and 
public facilities.

•	 Planned development and future investment: new 
housing, infrastructure, technology investment, the 
Northern Metropolis, and San Tin Technopole.

•	 Current and future physical climate risk: flooding, sea-
level rise, storm surge, extreme rainfall, heat, and other 
hazards.

•	 Ecological degradation and transferred risk: where 
landscape change diminishes ecosystem services, 
increases exposure, or transfers risk elsewhere.

Identify where value and risk are currently 
misaligned

A baseline creates a way to look beyond the question “Does 
this NbS project generate revenue?” and instead asks: Where 
is economic and ecological value being created, exposed, 
protected, undermined, or left uncaptured across the 
watershed? 

•	 Value at risk → What existing assets, communities, 
infrastructure, and economic activities are already 
exposed to climate and ecological risk?

•	 Future value at risk → Where is significant new 
economic value being created—through housing, rail, 
technology, infrastructure, and development—without 
corresponding investment in landscape resilience?

•	 Value being undermined → Where are development 
patterns or activities degrading the ecological systems 
on which resilience and economic activity depend?

•	 Value not captured → Which ecosystem services and 
risk-reduction benefits currently generate significant 
economic value but have no mechanism for recognizing, 
pricing, or capturing that value?

•	 Value that could be enabled → Where could 
investment in NbS reduce risk or improve environmental 
performance in ways that support future development, 
infrastructure, investment, or economic activity?
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NBS PORTFOLIO BUILDING PROCESS

These underlying steps create the conditions for landscape scale planning to be positioned within the content of urban 
growth and value creation. It has the potential to reduce risk for assets at scale, not simply at a project or firm level. 
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FINANCE STRATEGIES

Preparing the Portfolio and Selecting Fit-for-
Purpose Vehicles 

Assemble the NbS Infrastructure Portfolio in View of These Conditions

Rather than evaluating NbS through project- or firm-level investment and cost-benefit analysis, the portfolio should be 
assembled around what interventions collectively do for the regional economy and landscape. Wetlands, river systems, gei wai, 
ecological corridors, nurseries, public realm, and other NbS and adaptation interventions can be understood as an interconnected 
infrastructure system that generates multiple forms of value across the basin.

This requires linking each intervention to the benefits it produces, such as reduced flood exposure and avoided losses, improved 
water quality, biodiversity gains, recreation and tourism, or support for future development—and then identifying the assets, 
communities, institutions, and economic activities that benefit. In some cases, these beneficiaries may represent potential payers 
or revenue sources; in others, the benefits will remain fundamentally public or ecological goods. At the portfolio scale, these 
different forms of value can be considered together, revealing economic benefits and risk-reduction functions that may not be 
visible when projects are evaluated individually.

Select Financing Vehicles and Layer Capital Based on Portfolio Economics

Once the economics of the Shenzhen River–Deep Bay portfolio are understood, financing can be structured. Understanding where 
risk sits across assets, facilities, operations, and economic development is critical to quantifying and timing exposure, identifying 
who bears the risk, and determining where investment can reduce or transfer it.

Build from Projects to a Portfolio
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Match Capital to Risk and Return Match Financing Vehicles to Value

Some interventions may generate predictable or directly capturable cash flows, such as leases, user fees, commercial activity, 
development-linked revenues, or other contracted payments. These may support more conventional investment structures, 
including debt or fixed-income instruments, dedicated funds, or SPVs.

Other interventions create substantial economic value but do not produce a direct project-level revenue stream. Wetland 
restoration, ecological corridors, flood-risk reduction, habitat enhancement, and other public or landscape-scale interventions may 
instead protect property and infrastructure, reduce future losses, enable development, or generate broader ecosystem and social 
benefits. These benefits can justify public expenditure, concessional capital, philanthropy, or other forms of catalytic funding even 
where they cannot be directly monetized.

The key question is therefore not whether a single intervention is “bankable,” but whether it generates a predictable revenue 
stream that can be contributed to the landscape. If not, then what form of capital is appropriate to the value it creates or risk it 
mitigates? 

For each intervention or group of interventions within the GBA portfolio, the first step is to determine whether there is a predictable 
revenue stream and how directly that revenue can be captured. This informs the appropriate financing vehicle, from fixed-income 
instruments and dedicated funds to SPVs, blended structures, or public delivery mechanisms.

Then, decision making around the mix and sequencing of capital within that vehicle can be pursued. Different layers of public, 
philanthropic, concessional, and commercial capital can play different roles: funding early-stage development, absorbing or 
reducing risk, establishing performance, and ultimately enabling investment capital to enter where revenues and returns become 
sufficiently predictable.

The objective is not to force every component of the portfolio to become independently revenue-generating. This decision-
making process allows revenue-generating and value-capturing components to sit alongside essential public-good investments 
while directing each source of capital toward the risks and returns it is best positioned to carry.
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FINANCE STRATEGIES

Using Policy and Incentives to Enable Finance

Policy and regulatory frameworks shape the conditions under which capital can participate in NbS. In the GBA, the 
opportunity is not only to identify new sources of finance, but to use existing policy mandates, public investment, planning 
tools, and market incentives to make ecological outcomes more visible, valuable, and investable.

The policy findings point to a particular need to bridge policy ambition and implementation. The levers below illustrate how 
government can help close that gap: enabling investment by reducing uncertainty and establishing common standards; investing 
strategically where public capital can unlock or de-risk broader participation; and scaling successful approaches through 
incentives, procurement, land policy, and other mechanisms that embed NbS within mainstream development.

For the GBA, these levers are particularly important because value, risk, and responsibility are distributed across jurisdictions, 
public agencies, infrastructure operators, developers, landowners, and communities. Used in combination, policy and incentive 
mechanisms can help align these actors around shared outcomes—creating clearer pathways from ecological and resilience 
benefits to the institutions and capital that can help deliver them.

No single lever will be sufficient. The opportunity is to assemble a coordinated package of enabling policy, public investment, and 
market incentives appropriate to different projects, actors, and stages of the NbS portfolio.

Across these levers, four are particularly important for the GBA: 

•	 Embedding NbS within public investment and development planning
•	 Aggregating interventions through portfolio-level funding mechanisms
•	 Establishing credible impact standards and verification
•	 Using land and development incentives to connect ecological outcomes with future economic value.

Nature and adaptation are fundamentally public good. While some nature-
based solutions generate revenue or reduce costs, many deliver benefits that 
are shared across society and realized over decades, making them difficult to 
finance through private markets alone.  For those, concessionary and public 
capital must lay the foundations.

D
E

S
IG

N
 +

 S
TA

N
D

A
R

D
S

M
O

N
IT

O
R

IN
G

F
IN

A
N

C
E

C
O

O
R

D
IN

AT
IO

N

Photo © Derek Tang

INITIATIVE IDEAS TO OVERCOME BARRIERS
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FINANCE STRATEGIES

NBS as an Asset: Gei Wai Proof of Concept

The revitalization of traditional tidal shrimp ponds in Gei wai along the Shenzhen River emerged as a practi-
cal demonstration of how productive ecosystems can generate commercial value while delivering biodiversity, 
resilience, and community benefits. Historically, Gei Wai ponds were productive aquaculture systems that used 
natural tidal cycles for fish and shrimp farming. However, many were converted into enclosed fish ponds with 
artificial feeding following socio-economic shifts in the 1970s, and later became under-utilized or abandoned as 
import competition from mainland China increased in the 1990s. Their revitalization presents an opportunity to 
restore ecological function while generating diversified revenue streams. 

Gei Wai 
Revenue Model and 
Feasibility Testing

While initial capital outlay comes from concessionary capital sources (e.g., government 
or philanthropic), the system is designed to become operationally self-financing through 
diversified potential revenue sources:

Example Program Offerings
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While initial restoration may require public, philanthropic, or other concessional capital, long-term management should not depend 
on any single commercial use or revenue source. The Gei Wai proof of concept should therefore test a diversified revenue model 
combining productive uses and visitor or educational revenues with potential payments from corporate, industrial, and commercial 
beneficiaries of improved ecological performance. Similar diversified approaches have been applied in other wetland-restoration 
contexts, including TNC-supported projects in Zhejiang, where voluntary corporate purchases of water-related environmental 
credits have helped channel private funding toward ecological restoration.

For Gei Wai, future feasibility work could assess whether comparable mechanisms—including voluntary water-related payments 
or credits, corporate sustainability contributions, and other beneficiary-pays arrangements—could complement more established 
revenue and public funding sources. 

However, given the nascent and largely voluntary nature of these markets,  their viability and integrity should not be assumed. 
Any application would require careful assessment of buyer demand, additionality, verification, transaction costs, and safeguards 
against greenwashing. The objective is not to identify a single mechanism capable of “paying for” restoration, but to determine 
whether multiple revenue and funding streams, tied to different beneficiaries and forms of value, can collectively support long-term 
stewardship.

While developed around Gei Wai, the underlying financing logic extends beyond aquaculture. The model demonstrates how 
productive ecosystems can combine ecological restoration with diversified revenue generation, providing a template for 
structuring other Nature-based Solutions as investable assets across the Greater Bay Area. 

Conceptual Business Model Canvas
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SEQUENCING 
A REGIONAL 
AGENDA
Prioritizing and Prototyping

PART V.

Scaling NbS means decisions must be made across multiple scales:  selecting priority landscapes, establishing the governance 
and financing systems that enable implementation, and identifying demonstration projects that build momentum. 

The implementation strategies presented in the previous chapter describe what is required to increase the number and more 
strategically place NbS across the GBA landscape. This section focuses on how to prioritize action in a rapidly changing climate 
and development context.

Climate change makes sequencing particularly important. Time is itself a strategic variable. 

Every government-led planning cycle, infrastructure investment, and major private-sector-led development decision either 
expands or constrains future adaptation options. Once urban form, transport corridors, drainage systems, and development 
patterns are established, opportunities to integrate NbS become more technically challenging and significantly more expensive. 
Acting during periods of major investment and policy reform therefore offers a unique opportunity to reduce future climate risk while 
avoiding costly retrofits.

The workshop identified four overlapping waves through which implementation that can advance concurrently over different time 
horizons, building momentum from early action toward a regional approach.

Several policy and implementation opportunities are already emerging across the GBA. At the national level, implementation of 
the Mainland’s Fifteenth Five-Year Plan provides a broader policy framework for biodiversity, ecological security, and green 
development. At the regional and local levels, Hong Kong’s First Five-Year Plan, continued planning for the Northern Metropolis, 
and Shenzhen’s Measures on Comprehensively Strengthening Ecological Environmental Protection to Promote High-Quality 
Economic Development (2024–2027) create opportunities to integrate NbS into planning, investment, and development. New 
NbS design guidelines and high-level regional and international platforms such as APEC can further strengthen partnerships, 
attract investment, and broaden implementation.
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Wave 1.  Build Momentum and Legitimacy

2026 - 2027

The first priority is creating the political legitimacy, partnerships, and policy conditions needed to support long-term 
implementation. Public consultation for Hong Kong’s First Five-Year Plan, the implementation of the Northern Metropolis 
Development Strategy, and upcoming international fora such as the International Federation of Landscape Architects (IFLA) World 
Congress provide opportunities to influence policy, strengthen partnerships, and position the Shenzhen River Basin as a flagship 
demonstration landscape.

1.1 ESTABLISH A REGIONAL MANDATE AND COALITION PUBLIC LEGITIMACY 

Use immediate policy windows to establish NbS as a regional implementation priority rather than a collection of isolated 
projects

	□ Submit coordinated NbS recommendations through Hong Kong’s First Five-Year Plan consultation process.

	□ Align recommendations with China’s Fifteenth Five-Year Plan priorities for biodiversity, ecological security, and resilience.

	□ Establish a Hong Kong–Mainland working group to align Five-Year Plan priorities around biodiversity and ecological 
infrastructure.

	□ Build from existing GBA coordination precedents, including regional standards and air-quality collaboration, to advance a 
cross-boundary NbS coordination mechanism.

	□ Publish and launch the GBA NbS Accelerator report and implementation agenda

	□ Establish a regular Hong Kong–Shenzhen NbS dialogue and knowledge-exchange forum. Engage government, 
developers, infrastructure owners, conservation organizations, universities, investors, insurers, and communities around 
the watershed prototype.

	□ Use high-level regional and international platforms, such as Asia Pacific Economic Cooperation (APEC) , alongside 
relevant green finance and professional forums, such as the IFLA World Forum  to launch partnerships and the 
implementation agenda.

LEVERS

•	 Hong Kong’s First Five-Year Plan
•	 Mainland Fifteenth Five-Year Plan

OUTPUTS AND OUTCOMES 

•	 A recognized regional mandate
•	 Initial institutional coalition
•	 Common implementation agenda

1.2 ESTABLISH THE Shenzhen River Basin AS THE PRIORITY PROTOTYPE AND 
ESTABLISH ECONOMIC CASE

Move immediately from a regional proposition to a defined landscape where coordination, design, finance, and governance can 
be tested together. Use the watershed to connect ecological restoration with planned infrastructure, development, and economic 
assets.

	□ Establish the Shenzhen River Basin portfolio Framework as the basis for an initial regional prototype.

	□ Undertake a watershed-scale economic analysis to quantify value at risk, avoided losses, ecosystem-service value, 
development value enabled, costs of inaction, and potential direct and capturable revenues associated with the NbS 
portfolio.

	□ Value at risk: Existing assets, infrastructure, economic activity, and communities exposed to climate and ecological 
risks.

	□ Future value at risk: Planned development and investment, including the Northern Metropolis and San Tin Technopole.

	□ Cost of inaction: Expected losses, avoided damages, and rising adaptation costs under a business-as-usual trajectory.

	□ Value currently unpriced or uncaptured: Ecosystem services and wider social, ecological, and economic benefits.

	□ Value enabled by NbS: Avoided losses, development value protected or unlocked, and potential direct or capturable 
revenues.

	□ Distribution of costs and benefits: Where value accrues, where risk sits, and which public and private actors have a 
financial stake in intervention.

	□ Designate the Northern Metropolis as an NbS demonstration district, using the watershed analysis to inform priorities.

	□ Embed NbS requirements into outstanding Northern Metropolis planning and Terms of Reference, including San Tin 
Technopole, before major development decisions are locked in.

LEVERS

•	 Northern Metropolis planning
•	 San Tin Technopole planning / TORs 
•	 Relevant Hong Kong and Shenzhen spatial/ecological planning processes
•	 Public investment and infrastructure appraisal processes

OUTPUTS AND OUTCOMES 

•	 Defined demonstration geography
•	 Climate-anchored Economic impact analysis and ecosystem services valuation 
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Wave 2.  Stand Up Delivery Platforms

2-5 Years

The second stage builds on the political support generated in the first foundational wave, and focuses on establishing the 
institutional, technical, and financial capabilities that enable projects to move efficiently from concept through implementation and 
investment. These programs form the implementation infrastructure that supports multiple projects across the GBA while creating 
consistency in governance, financing, monitoring, and delivery. These implementation platforms reduce many of the institutional 
barriers identified throughout the workshop while creating the conditions for long-term investment and coordinated project 
delivery.

2.1 STRENGTHEN REGIONAL DELIVERY CAPACITY 

Create durable capacity for cross-boundary leadership, technical coordination, project preparation, and implementation, building 
through existing Hong Kong–Shenzhen and Guangdong–Hong Kong mechanisms wherever possible rather than creating 
parallel institutions.

	□ Establish a Cross-Boundary Steering Committee to guide the shared regional vision, coordinate priorities, and provide 
policy alignment and regulatory endorsement. Embed or formally link this function to existing Hong Kong–Shenzhen and 
Guangdong–Hong Kong coordination mechanisms.

	□ Develop a technical Centre of Excellence or advisory function for applied research, capacity building, standards and 
certification, monitoring, technical assistance, and regional communications. Test the appropriate institutional home and 
governance model during implementation.

	□ Establish a coordinated NbS project-preparation and investment function to advance priority interventions through 
feasibility, design, permitting, financial modelling, and investment preparation. Align with existing or emerging GBA green-
finance institutions and funding mechanisms.

	□ Establish cross-border data-sharing agreements and common protocols to support coordinated delivery.

LEVERS

•	 Hong Kong–Shenzhen and Guangdong–Hong Kong cooperation mechanisms
•	 Hong Kong First Five-Year Plan
•	 Mainland Fifteenth Five-Year Plan
•	 Existing GBA green-finance institutions and initiatives
•	 Existing cross-boundary data and technical cooperation mechanisms

OUTPUTS AND OUTCOMES 

•	 Cross-boundary steering and coordination mechanism
•	 Technical advisory and implementation capacity
•	 Project-preparation and investment pipeline
•	 Clear institutional roles and reduced duplication

2.2  DEVELOP COMMON STANDARDS AND CERTIFICATION TO ENABLE FINANCE 

Advance this work through the cross-boundary steering and technical advisory functions established under 2.1, using existing Hong 
Kong–Mainland standards and regulatory mechanisms as the starting point. Translate existing technical guidance into consistent 
criteria that can support implementation, procurement, evaluation, and investment. Create pathways through which different kinds 
of NbS can access capital appropriate to their benefits, revenue profiles, and risk.

	□ Develop a Certification / Standards Pathway for regional NbS and pilot an NbS certification framework aligned with 
IUCN and CEDD guidance.

	□ Translate HK-CEDD’s NbS Design Guidelines into an investment credential that banks, insurers, and investors can use to 
assess interventions.

	□ Develop an NbS Green Bond pathway linking certification to future bond issuances.

	□ Expand green-finance eligibility to explicitly recognize biodiversity and NbS within Hong Kong’s sustainable-finance / 
green-bond taxonomy.

	□ Design a regional NbS investment platform capable of aggregating projects into institutional portfolios and develop 
structures capable of combining projects of different sizes, revenue profiles, and risk characteristics.

	□ Test blended NbS portfolios combining revenue-generating and public-benefit assets. Establish pathways for public 
investment and green bonds for public-good resilience interventions.

	□ Test private investment vehicles, including dedicated funds and districts, debt instruments, and SPVs, for interventions 
with capturable revenues.

LEVERS

•	 Northern Metropolis planning
•	 San Tin Technopole planning / TORs 
•	 Relevant Hong Kong and Shenzhen spatial/ecological planning processes
•	 Public investment and infrastructure appraisal processes

OUTPUTS AND OUTCOMES 

•	 Defined demonstration geography
•	 Climate-anchored Economic impact analysis and ecosystem services valuation 
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Wave 3. Demonstrate What is Working 

2 - 10 years

Implementation should focus on projects capable of demonstrating ecological performance, commercial viability, and public value. 
Use a deliberately selected set of projects and portfolios to demonstrate ecological performance, public value, implementation 
feasibility, and viable economic and financing models. Early projects build technical experience, generate public confidence, attract 
investment, and provide evidence that can inform future policy and financing decisions. Projects should therefore be selected 
primarily for their individual merits but for the role they play within a broader watershed portfolio.

3.1 SELECT DEMONSTRATIONS FOR STRATEGIC VALUE 

To prioritize interventions based on their contribution to the Shenzhen River–Deep Bay landscape and would collectively support 
portfolio-level evaluation of costs, ecosystem services and GEP value; 

Selection Criteria Rationale / Demonstration Value

 Ecological connectivity  Reconnects fragmented wetland, river, coastal, and upland systems while demonstrating 
cumulative biodiversity and ecosystem-service gains.

Climate risk reduction Targets areas of existing and projected overlapping flood, heat, sea-level-rise, storm, and 
water-management risk while demonstrating measurable resilience and avoided-loss 
benefits.

Cross-boundary value Creates shared benefits across Hong Kong and Shenzhen while testing cross-boundary NbS 
governance, design, and delivery.

Development interface Tests NbS where ecological systems intersect with major growth and infrastructure, including 
the Northern Metropolis, demonstrating integration with planning and investment.

Portfolio leverage Fills critical gaps between interventions and tests whether connected projects generate 
greater ecological, resilience, and economic value as a portfolio.

Replicabilities Represents conditions found elsewhere in the GBA, generating evidence for regional 
guidance and 2–5 sub regional replication opportunities.

Existing momentum and 
leadership

Builds on active agency, community, landowner, or partner leadership to accelerate delivery 
and test models capable of sustained implementation.

LEVERS

•	 National Climate Change Adaptation Strategy 2035
•	 Mainland China’s NDC and Fifteenth Five-Year Plan
•	 Hong Kong Climate Action Plan 2050
•	 Gross Ecosystem Product (GEP) and ecosystem-service valuation frameworks

OUTPUTS AND OUTCOMES 

•	 Prioritized landscape demonstration portfolio and GEP value creation
•	 Development of GBA guidance for ecosystem-based climate and biodiversity resilience 
•	 Framework for portfolio performance and value evaluation
•	 Pathway for GBA guidance and subregional replication
•	 Identification of 2–5 subregional replication opportunities

3.2 DELIVER JOINT DEMONSTRATION PROJECTS

Use implementation itself to build institutional trust, test standards, generate evidence, and improve cross-boundary delivery.

	□ Launch a series of joint Hong Kong–Shenzhen pilot projects and deliver initial Shenzhen River Basin demonstration 
projects.

	□ Document implementation barriers, delivery costs, ecological outcomes, and governance lessons.

LEVERS

•	 Northern Metropolis Action Agenda and development programme
•	 San Tin Technopole planning and infrastructure delivery
•	 Northern Metropolis environmental mitigation and ecological enhancement requirements
•	 CEDD public works and NbS design guidance
•	 Mainland ecological restoration and Shenzhen River management programmes
•	 15th Five-Year Plan implementation funding and programmes

OUTPUTS AND OUTCOMES 

•	 Implemented demonstrations and performance evidence
•	 Tested governance and delivery approaches 

3.3 PROVE ECONOMIC VALUE AND REVENUE MODELS

Use demonstration evidence to quantify the wider economic and resilience value of NbS and test where that value can support 
long-term stewardship and investment.

	□ Quantify the economic and resilience value of the demonstration portfolio, including avoided losses, ecosystem-service/
GEP value, and benefits to public and private assets.

	□ Test a diversified Gei Wai revenue model across potential revenue sources such as ecotourism, native commercial 
nurseries, productive landscapes, development, infrastructure, and ecosystem services.

	□ Partner with major property and infrastructure asset owners (e.g., Link REIT, MTR) to test how NbS resilience benefits can 
be incorporated into investment and asset-management decisions.

LEVERS

•	 Northern Metropolis land development and infrastructure investment
•	 San Tin Technopole development and mitigation requirements
•	 Public works capital and asset-management budgets
•	 Private development, REIT and infrastructure asset-management cycles
•	 GEP and ecosystem-service valuation frameworks
•	 Hong Kong/Mainland sustainable-finance and disclosure frameworks

OUTPUTS AND OUTCOMES 

•	 Demonstrated economic and resilience value
•	 Tested revenue and investment models
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Wave 4. Scale from Projects to Regional and 
International Systems

1 - 10 years

The Shenzhen River–Deep Bay portfolio is intended not as an endpoint, but as a prototype for a different model of regional 
resilience: one that connects individual NbS investments across landscapes, infrastructure systems, jurisdictions, and investment 
cycles.

Over the longer term, demonstrated approaches could provide the foundation for two related pathways: expanding the portfolio 
model across the GBA and positioning the GBA as a transferable model for other bay and delta regions. The pace and form of this 
expansion will depend on demonstrated performance, institutional alignment, financing capacity, and future regional priorities.

4.1 ASSEMBLE MULTIPLE WATERSHED PORTFOLIOS TO SCALE REGIONALLY  

If the Shenzhen River–Deep Bay approach demonstrates value, individual projects could progressively connect into a wider 
network of watershed portfolios and ecological infrastructure across the GBA. This could mean linking NbS with major 
infrastructure and development programs; extending successful approaches to additional watersheds; connecting wetlands, 
rivers, coastlines, forests, and urban systems; and increasingly coordinating investment at the landscape rather than project scale.

	□ Aggregate successful demonstrations into coordinated watershed portfolios. Link natural assets with infrastructure, 
development, productive landscapes, and public spaces.

	□ Issue or support NbS-aligned green bonds where appropriate.

	□ Deliver multiple watershed portfolios across the GBA, beyond the Shenzhen River Basin as a prototype for additional 
landscapes.

LEVERS

•	 Northern Metropolis and other major GBA development and infrastructure programs
•	 Hong Kong and Mainland public-works capital and asset-management cycles
•	 Mainland green-finance and Hong Kong sustainable-finance frameworks
•	 GBA cross-boundary planning and coordination mechanisms
•	 Portfolio performance and GEP / ecosystem-service valuation evidence

LONG TERM POTENTIAL  

•	 Connected watershed portfolios across the GBA
•	 NbS embedded within major infrastructure and development cycles
•	 Regional ecological connectivity and resilience
•	 Portfolio-scale financing and investment

4.2 POSITION THE GBA AS A REGIONAL + INTERNATIONAL DEMONSTRATION 

At sufficient scale, the GBA could become an important demonstration of cross-boundary metropolitan NbS implementation — 
particularly for rapidly urbanizing bay and delta regions. Evidence from implementation could contribute to national ecological and 
climate priorities while informing international practice through future COP/CBD processes and partnerships with other regions. 
The value would be not simply individual projects, but a transferable model for coordinating NbS design, governance, valuation, 
finance, and monitoring across jurisdictions and at landscape scale.

	□ Showcase the Shenzhen River Basin prototype through future COP and CBD convenings.

	□ Position the GBA as a demonstration of cross-boundary metropolitan NbS implementation.

	□ Share the GBA’s ecosystem-based NbS design, governance, finance, and monitoring model with other delta and bay 
regions. 

LEVERS

•	 China’s national climate-adaptation and ecological-civilization priorities
•	 15th Five-Year Plan implementation and subsequent national planning cycles
•	 Guangdong–Hong Kong–Macao GBA policy and cooperation mechanisms
•	 National standards and guidance for NbS, ecological restoration, and resilient infrastructure
•	 UNFCCC COP and CBD implementation processes
•	 International bay- and delta-region partnerships and knowledge networks

LONG TERM POTENTIAL  

•	 GBA demonstration model for ecosystem-based climate resilience
•	 Contribution to national policy and implementation
•	 International exchange with other bay and delta regions
•	 Transferable approaches to governance, finance, and portfolio delivery

The Shenzhen Basin - Deep Bay landscape is a place to begin, not an endpoint. By demonstrating how NbS can be planned, 
delivered, valued, and financed as interconnected regional infrastructure, the portfolio can establish a foundation for broader 
implementation across the GBA and a model that other rapidly urbanizing bay and delta regions can adapt to their own contexts.
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Concluding 
Reflections

Photo © Kyle Obermann

Importantly, future phases can and should extend that model to more deeply engage communities, neighborhoods, workers, land 
users, and livelihoods directly exposed to climate risk and development change. It can place lived experience into equal standing 
with technical and institutional expertise to identify vulnerabilities, negotiate trade-offs, and define what resilience and public value 
mean in particular places. In so doing it holds the potential to reshape financial and social values and therefore their translations in 
built and ecological environments. 

In the spirit of any iterative and collaborative process, this work should be understood as a snapshot in time rather than a 
comprehensive or final account. As with research and convening efforts of this kind, its scope was necessarily shaped by the time, 
resources, participants, and information available during this phase. Not every relevant policy, initiative, perspective, or institution 
could be reviewed or represented, and the conditions described here will continue to evolve. The findings and recommendations 
should therefore be situated within a broader and dynamic continuum of learning, relationship-building, experimentation, and 
change. It provides a foundation to be tested, expanded, challenged, and refined. 

This is also where international exchange matters. The partnerships embedded in this work are in the spirit not of models to be 
copied from one context to another; but in the richness of contrasting and complementary living laboratories. New York, where 
Columbia University itself is embedded in its own complex ecosystem of stakeholders involved in climate change and society, offers 
lessons from retrofitting resilience into an intensely developed region. Meanwhile, the GBA and Asia Pacific, more broadly, present 
opportunities—and risks—in shaping a rapidly changing one. Exchange and partnership can make visible different approaches 
to governance, engineering, public process, finance, stewardship, and community participation, while creating space to question 
where existing development models or cultures of practice themselves need to change.

The transition and adaptation imperative also calls for a generational shift in how philanthropy and financial services understand, 
embed, and invest in resilience and NbS. Adaptation and resilience investment is not only about protecting firms, assets, or financial 
returns. It is also about producing and safeguarding public goods whose benefits are widely distributed across communities, 
economies, ecosystems, and generations. Many of those benefits cannot be captured through conventional project revenues, even 
where economic, ecological, and social value is substantial. Public capital must continue to form the strong base of the pyramid. 
Philanthropy and catalytic capital can play a distinctive role alongside it, supporting early-stage planning, community engagement, 
institutional capacity, demonstration, and coordination that markets and public budgets often struggle to fund or guarantee. In 
turn, and alongside binding design and investment standards, these forms of capital can help larger pools of public and private 
investment recognize and act on the broader value that resilience creates.

The longer-term potential of the Accelerator is therefore larger than scaling a portfolio of NbS projects. It is to build an enduring 
platform for partnership and shared learning: testing how nature can function as regional infrastructure; how public, private, 
philanthropic, and community interests can be brought into the same conversation; and ultimately, how development choices can 
produce greater ecological resilience, social value, and stewardship of place rather than reproduce the vulnerabilities they are 
intended to solve.

The challenge of climate adaptation, resilience, and nature-based solutions is not simply demonstrating that they reduce risks 
posed by climate change and variability, but also determining how they can enhance ecological services, shape development 
pathways, social and ecological justice, and patterns of investment at every scale. The Greater Bay Area is an unusually 
consequential place in which to test that proposition, bringing landscape-scale climate risk, rapid urbanization, and infrastructure 
investment together in one region.

In China, the Greater Bay Area, and broader Pearl River Delta, the scale and pace of urbanization and infrastructure investment 
coincide with livelihood changes, cultural shifts, dramatic economic and technological change, geopolitics, and ecological and 
biodiversity loss. The region reveals how choices made today can have implications far beyond the GBA and Shenzhen River 
Watershed. This is true both within rapidly developing regions and where China and other major infrastructure-investing economies 
invest abroad. These choices shape the carbon-intensive systems that continue to drive climate change and the technologies 
and infrastructure intended to enable the transition. NbS cannot simply compensate after the fact for ecological degradation, 
extraction, or the loss of livelihoods and culture produced through the development process itself. We cannot afford to leave the 
underlying development model unquestioned.

The next generation of the Resilience and Adaptation Accelerator, and models like it, is therefore poised to expand not only 
where and at what scale this work happens, but also who participates in shaping it. This first phase in the GBA brought together 
government, conservation, design, engineering, finance, academia, and other professional communities to establish an early 
version of a shared framework for challenge definition and action. Future phases can and should include deeper and more 
comprehensive representation from Shenzhen and municipalities throughout the Greater Bay Area and Pearl River Delta. They 
also have the potential to embed the resilience vision and principles represented here into the first tranche of the NbS project 
pipeline. Together, these two imperatives can anchor early action in a clear contribution toward the broader goals of resilience and 
adaptation as the urban landscape continues to transform.
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Appendix A. 
Preliminary NbS Portfolio Value Assessment: Integrated benefits, costs
of inaction, value leakage, and net value creation
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Appendix B. 
NbS Portfolio: Scales of Implementation and Delivery Pathway
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Appendix C. 
China 15th Five-Year Plan: Implications Analysis for NbS in the Greater 
Bay Area

Source: China’s 15th Five Year Plan full text [chinese], Civic Exchange (2026) Policy brief on the 15th Five-Year Plan

TARGETS AND AMBITIONS GBA IMPLICATIONS 

Main targets (Ch3)

• “Reduce CO2 emission/unit GDP by 17% “

• “Increase high-quality water bodies to 
85% (from 80%)”

• “Increase forest coverage to 25.8% (from 
25.1%)”

• NbS outcomes can be 
tied to 
clearly-measurable 
national quantitative 
targets

Marine resources (Ch32)

• “Strengthen prevention of marine 
environmental risks at the source, 
advance pollution control, shoreline 
remediation, conservation and 
restoration in key sea areas”

• Keep retention rate of natural continental 
shorelines at no less than 35%”

• “Explore development of marine carbon 
sink accounting”

• Sets political ambition 
for marine NbS projects 

• Marine carbon sink 
accounting can 
formalize blue NbS 
taxonomies and impact 
metrics 

Energy conservation (Ch47, §2)

• “Build zero-carbon factories and parks”

• “Strengthen energy conservation and 
carbon reduction renovation of existing 
buildings and municipal facilities

• Sets political ambition 
for urban NbS projects 
(e.g., green roofs, 
building retrofits, urban 
forests, sponge city etc.)

TARGETS AND AMBITIONS GBA IMPLICATIONS 

Climate Adaptation (Ch47, §3)

• “Increase carbon sink capacity of ecosystems”

• “Improve the monitoring and accounting 
system for carbon sinks” 

• Carbon accounting 
system can address 
impact monitoring gap in 
GBA

Policy system for green development

(Ch50, §2)

• “Innovate the mechanisms for conservation 
incentives and investment incentives”

• “Green taxation system”

• “Preferential tax policies supporting resource 
conservation and the use of green products”

• “Enrich green financial products and services” 

• “Establish and improve the green and 
low-carbon standard system, and promote the 
improvement, alignment and mutual 
recognition of international rules and 
standards”

• Unlock new sources of 
financing for NbS  
projects 

• Alignment with 
international frameworks 
also addresses both 
standards/taxonomies 
and impact monitoring 
gaps

HK and Macao Prosperity & Stability

(Ch59, §2)

• “Deepen collaborative innovation in industry, 
academia and research with the mainland”

• “Further deepen Guangdong-Hong 
Kong-Macao cooperation”

• Sets national policy 
mandate for GBA-level 
coordination

• Northern Metropolis as 
potential demonstration 
platform for zero-carbon 
buildings and green 
industry services 

15TH FIVE YEAR PLAN & IMPLICATIONS ON NbS IN GBA
DEEP DIVE1

Source: China’s 15th Five Year Plan full text [chinese], Civic Exchange (2026) Policy brief on the 15th Five-Year Plan

TARGETS AND AMBITIONS GBA IMPLICATIONS 

Main targets (Ch3)

• “Reduce CO2 emission/unit GDP by 17% “

• “Increase high-quality water bodies to 
85% (from 80%)”

• “Increase forest coverage to 25.8% (from 
25.1%)”

• NbS outcomes can be 
tied to 
clearly-measurable 
national quantitative 
targets

Marine resources (Ch32)

• “Strengthen prevention of marine 
environmental risks at the source, 
advance pollution control, shoreline 
remediation, conservation and 
restoration in key sea areas”

• Keep retention rate of natural continental 
shorelines at no less than 35%”

• “Explore development of marine carbon 
sink accounting”

• Sets political ambition 
for marine NbS projects 

• Marine carbon sink 
accounting can 
formalize blue NbS 
taxonomies and impact 
metrics 

Energy conservation (Ch47, §2)

• “Build zero-carbon factories and parks”

• “Strengthen energy conservation and 
carbon reduction renovation of existing 
buildings and municipal facilities

• Sets political ambition 
for urban NbS projects 
(e.g., green roofs, 
building retrofits, urban 
forests, sponge city etc.)

TARGETS AND AMBITIONS GBA IMPLICATIONS 

Climate Adaptation (Ch47, §3)

• “Increase carbon sink capacity of ecosystems”

• “Improve the monitoring and accounting 
system for carbon sinks” 

• Carbon accounting 
system can address 
impact monitoring gap in 
GBA

Policy system for green development

(Ch50, §2)

• “Innovate the mechanisms for conservation 
incentives and investment incentives”

• “Green taxation system”

• “Preferential tax policies supporting resource 
conservation and the use of green products”

• “Enrich green financial products and services” 

• “Establish and improve the green and 
low-carbon standard system, and promote the 
improvement, alignment and mutual 
recognition of international rules and 
standards”

• Unlock new sources of 
financing for NbS  
projects 

• Alignment with 
international frameworks 
also addresses both 
standards/taxonomies 
and impact monitoring 
gaps

HK and Macao Prosperity & Stability

(Ch59, §2)

• “Deepen collaborative innovation in industry, 
academia and research with the mainland”

• “Further deepen Guangdong-Hong 
Kong-Macao cooperation”

• Sets national policy 
mandate for GBA-level 
coordination

• Northern Metropolis as 
potential demonstration 
platform for zero-carbon 
buildings and green 
industry services 

15TH FIVE YEAR PLAN & IMPLICATIONS ON NbS IN GBA
DEEP DIVE1

Source: China’s 15th Five Year Plan full text [Chinese], Civic Exchange (2026) Policy brief on the 15th Five-Year Plan

108 109

https://www.ndrc.gov.cn/fggz/fzzlgh/gjfzgh/202603/U020260317369114704096.pdf


Bibliography

1. Policy, Planning, Governance, and Regulatory Frameworks

Central Committee of the Communist Party of China. (2025, October 23). Recommendations of the Central Committee of the Communist Party 

of China for formulating the 15th Five-Year Plan for national economic and social development. https://english.www.gov.cn/atts/stream/

files/6900a655c6d0c788099000b0

Central Committee of the Communist Party of China, & State Council of the People’s Republic of China. (2019, February 18). Outline development plan for 

the Guangdong-Hong Kong-Macao Greater Bay Area. https://www.bayarea.gov.hk/filemanager/en/share/pdf/Outline_Development_Plan.pdf

Constitutional and Mainland Affairs Bureau, Government of the Hong Kong Special Administrative Region. (2026, June). Hong Kong’s Five-Year Plan 

consultation. https://www.hk5yplan.gov.hk/consultation/en/index.html

Development Bureau, Government of the Hong Kong Special Administrative Region. (2021, October). Northern Metropolis development strategy. 

Government of the Hong Kong Special Administrative Region.

Environment and Ecology Bureau, & Agriculture, Fisheries and Conservation Department. (2025). Updates to Hong Kong biodiversity strategy and action 

plan: Public consultation document. The Government of the Hong Kong Special Administrative Region.

Environment Bureau. (2021, October). Hong Kong’s climate action plan 2050. Government of the Hong Kong Special Administrative Region. https://cnsd.

gov.hk/en/climate-ready/blueprints-road-maps/

Government of Guangdong Province, & Government of the State of California. (2022, April 18).

Government of the Hong Kong Special Administrative Region. (n.d.). Government green bond framework. https://www.hkgb.gov.hk/en/greenbond/

greenbondframework.html

Government of the Hong Kong Special Administrative Region. (2024, August 15). HKSAR Government holds 2024 National Ecology Day launch ceremony 

and seminar. https://www.info.gov.hk/gia/general/202408/15/P2024081500491.htm

Government of the People’s Republic of China. (2022, May). 国家适应气候变化战略2035 [National strategy for climate change adaptation 2035]. https://

www.ncsc.org.cn/SY/syqhbh/202206/W020221026516413083356.pdf

Government of the People’s Republic of China. (2025). 2035年中国国家自主贡献报告 [China’s 2035 nationally determined contribution report]. United 

Nations Framework Convention on Climate Change. https://unfccc.int/sites/default/files/2025-11/2035%E5%B9%B4%E4%B8%AD%E5%9B%BD

%E5%9B%BD%E5%AE%B6%E8%87%AA%E4%B8%BB%E8%B4%A1%E7%8C%AE%E6%8A%A5%E5%91%8A.pdf

Government of the Hong Kong Special Administrative Region. (2025, December). Hong Kong biodiversity strategy and action plan 2035. https://www.afcd.

gov.hk/english/conservation/Con_hkbsap/updated_bsap/files/HKBSAP_2035_EN.pdf

Guangdong Provincial Department of Ecology and Environment et al. (2025, February 14). Guangdong Province climate change adaptation action plan 

(2025–2035) [广东省适应气候变化行动方案 （2025—2035年）]. Guangdong Provincial Department of Ecology and Environment

Guangzhou Municipal People’s Government. (2025). 2025 Guangzhou Municipal Government work report [2025年广州市政府工作报告]. Government of 

Guangzhou Municipality.

Ministry of Ecology and Environment of the People’s Republic of China. (2024, January). 中国生物多样性保护战略与行动计划（2023—2030年） [China 

biodiversity conservation strategy and action plan, 2023–2030]. https://www.mee.gov.cn/ywdt/hjywnews/202401/W020240118377427497957.pdf

Ministry of Ecology and Environment of the People’s Republic of China. (2024). China’s policies and actions for addressing climate change: 2024 annual 

report [中国应对气候变化的政策与行动2024年度报告].

Ministry of Ecology and Environment of the People’s Republic of China. (2025, November 5). China’s policies and actions for addressing climate change 

2025 annual report. https://english.mee.gov.cn/Resources/Reports/reports/202511/P020251105496730575050.pdf

Ministry of Ecology and Environment of the People’s Republic of China. (2025, June). 中国适应气候变化进展报告（2024） [Progress report on China’s 

climate change adaptation, 2024]. https://www.mee.gov.cn/xxgk2018/xxgk/xxgk06/202506/W020250624798282455900.pdf

Ministry of Ecology and Environment of the People’s Republic of China, National Development and Reform Commission, Ministry of Industry and 

Information Technology, Ministry of Finance, Ministry of Natural Resources, Ministry of Housing and Urban-Rural Development, & People’s Bank 

of China. (2025, December). 粤港澳大湾区美丽中国先行区建设行动方案 [Action plan for the construction of the Beautiful China Pilot Zone in the 

Guangdong-Hong Kong-Macao Greater Bay Area]. https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202512/W020251229434525919557.pdf

Ministry of Ecology and Environment of the People’s Republic of China et al. (2024, May 15). Notice on the list of pilot cities for deepening climate-

adaptive city development [关于印发深化气候适应型城市 建设试点名单的通知]. https://www.mee.gov.cn/xxgk2018/xxgk/xxgk06/202405/

t20240515_1073261.html 

National Development and Reform Commission of the People’s Republic of China. (2026, March). 中华人民共和国国民经济和社会发展第十五个五年

规划纲要 [Outline of the 15th Five-Year Plan for national economic and social development of the People’s Republic of China]. https://www.ndrc.gov.cn/

fggz/fzzlgh/gjfzgh/202603/U020260317369114704096.pdf

National People’s Congress of the People’s Republic of China. (2021). Outline of the 14th Five-Year Plan (2021–2025) for national economic and social 

development and the long-range objectives through the year 2035.  State Council of the People’s Republic of China.

People’s Republic of China. (2021). China’s achievements, new goals and new measures for nationally determined contributions [Unofficial English 

translation].

Shenzhen Municipal Ecology and Environment Bureau, & Shenzhen Municipal Development and Reform Commission. (2024, February). 

Shenzhen climate change adaptation plan (2023–2035) [深圳市适应气候变化规划（2023–2035年）]. https://meeb.sz.gov.cn/

attachment/1/1430/1430604/11209902.pdf

Shenzhen Municipal People’s Government. (2025). 2025 Shenzhen Municipal Government work report [深圳市人民政府工作报告]. Shenzhen Municipal 

People’s Government.

Shenzhen Municipal People’s Government. (2025). Shenzhen territorial spatial master plan (2021–2035) [深圳市国土空间总体规划（2021–2035年）].

2. Standards, Design Guidance, and Implementation Frameworks

Civil Engineering and Development Department, & Agriculture, Fisheries and Conservation Department. (2026, March). Hong Kong nature-based solutions 

design guidelines: A framework for practitioners. Government of the Hong Kong Special Administrative Region. https://www.afcd.gov.hk/english/

conservation/Con_hkbsap/bsap_resources_references/files/HKNbSDG.pdf

Conference of the Parties to the Convention on Biological Diversity. (2022). Kunming-Montreal Global Biodiversity Framework (Decision 15/4) https://www.

cbd.int/doc/decisions/cop-15/cop-15-dec-04-en.pdf

Hong Kong Green Building Council. (n.d.). HKGBC climate change framework for built environment. 

Hong Kong Green Building Council, Construction Industry Council, & Business Environment Council. (2025). Hong Kong circular built environment 

guidebook. https://www.hkgbc.org.hk/eng/resources/publications/HKGBC-Publication/Guidebook/Hong-Kong-Circular-Built-Environment-

Guidebook.pdf

International Union for Conservation of Nature. (2026). IUCN global standard for nature-based solutions: A user-friendly framework for assessing, 

implementing, and monitoring scalable, high-integrity NbS (2nd ed.). https://doi.org/10.2305/KKSO4573

World Bank. (2021). A catalogue of nature-based solutions for urban resilience. https://doi.org/10.1596/36507

3. Technical Reports, Finance, and Applied Research 

Agriculture, Fisheries and Conservation Department. (2024, October). Strategic feasibility study on the development of Wetland Conservation Parks System 

under the Northern Metropolis Development Strategy: Study report (Ref. AFCD/CON/01/22). https://www.afcd.gov.hk/english/conservation/con_wet/

wcps_system/files/Report_of_the_Feasibility_Study.pdf

Climate Bonds Initiative. (2025). China sustainable debt state of the market report 2024. Climate Bonds Initiative.  https://www.climatebonds.net/files/

documents/publications/Climate-Bonds_China-State-of-the-market-report-2024_EN_July-2025_2.pdf

Columbia Climate School. (2026, January 23). Human activity is driving rapid sinking of world’s river deltas. State of the Planet. https://news.climate.

columbia.edu/2026/01/23/human-activity-is-driving-rapid-sinking-of-worlds-river-deltas/

110 111

https://english.www.gov.cn/atts/stream/files/6900a655c6d0c788099000b0

https://english.www.gov.cn/atts/stream/files/6900a655c6d0c788099000b0

https://www.bayarea.gov.hk/filemanager/en/share/pdf/Outline_Development_Plan.pdf
https://www.hk5yplan.gov.hk/consultation/en/index.html

https://cnsd.gov.hk/en/climate-ready/blueprints-road-maps/

https://cnsd.gov.hk/en/climate-ready/blueprints-road-maps/

https://www.hkgb.gov.hk/en/greenbond/greenbondframework.html

https://www.hkgb.gov.hk/en/greenbond/greenbondframework.html

https://www.info.gov.hk/gia/general/202408/15/P2024081500491.htm
https://www.ncsc.org.cn/SY/syqhbh/202206/W020221026516413083356.pdf
https://www.ncsc.org.cn/SY/syqhbh/202206/W020221026516413083356.pdf
https://unfccc.int/sites/default/files/2025-11/2035%E5%B9%B4%E4%B8%AD%E5%9B%BD%E5%9B%BD%E5%AE%B6%E8%87%AA%E4%B8%BB%E8%B4%A1%E7%8C%AE%E6%8A%A5%E5%91%8A.pdf

https://unfccc.int/sites/default/files/2025-11/2035%E5%B9%B4%E4%B8%AD%E5%9B%BD%E5%9B%BD%E5%AE%B6%E8%87%AA%E4%B8%BB%E8%B4%A1%E7%8C%AE%E6%8A%A5%E5%91%8A.pdf

https://www.afcd.gov.hk/english/conservation/Con_hkbsap/updated_bsap/files/HKBSAP_2035_EN.pdf

https://www.afcd.gov.hk/english/conservation/Con_hkbsap/updated_bsap/files/HKBSAP_2035_EN.pdf

https://www.mee.gov.cn/ywdt/hjywnews/202401/W020240118377427497957.pdf

https://english.mee.gov.cn/Resources/Reports/reports/202511/P020251105496730575050.pdf
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk06/202506/W020250624798282455900.pdf
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202512/W020251229434525919557.pdf
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk06/202405/t20240515_1073261.html 

https://www.mee.gov.cn/xxgk2018/xxgk/xxgk06/202405/t20240515_1073261.html 

https://meeb.sz.gov.cn/attachment/1/1430/1430604/11209902.pdf

https://meeb.sz.gov.cn/attachment/1/1430/1430604/11209902.pdf

https://www.afcd.gov.hk/english/conservation/Con_hkbsap/bsap_resources_references/files/HKNbSDG.pdf

https://www.afcd.gov.hk/english/conservation/Con_hkbsap/bsap_resources_references/files/HKNbSDG.pdf

https://www.cbd.int/doc/decisions/cop-15/cop-15-dec-04-en.pdf

https://www.cbd.int/doc/decisions/cop-15/cop-15-dec-04-en.pdf

https://www.hkgbc.org.hk/eng/resources/publications/HKGBC-Publication/Guidebook/Hong-Kong-Circular-Built-Environment-Guidebook.pdf

https://www.hkgbc.org.hk/eng/resources/publications/HKGBC-Publication/Guidebook/Hong-Kong-Circular-Built-Environment-Guidebook.pdf

https://doi.org/10.2305/KKSO4573

https://doi.org/10.1596/36507

https://doi.org/10.1596/36507

https://doi.org/10.1596/36507

https://doi.org/10.1596/36507



Community for Climate Action. (2025, April). 珠三角城市应对气候变化政策梳理及展望 [Review and outlook of climate-change policies in Pearl River 

Delta cities]. Harmony Community Foundation. https://www.gdharmonyfoundation.org/home/Knowledge/index/cate_id/7/child_id/2.html 

Guangdong Meteorological Bureau, Hong Kong Observatory, & Macao Meteorological and Geophysical Bureau. (2025). Guangdong-Hong Kong-Macao 

Greater Bay Area climate bulletin (2024) [Chinese-language climate bulletin]. https://www.hko.gov.hk/en/wxinfo/pastwx/2024/files/GD_HK_Mac_

GBA_2024.pdf

Hong Kong Green Finance Association. (n.d.). Transition planning knowledge repository: Mainland China and Hong Kong’s sustainable finance landscape. 

Hong Kong Green Finance Association.

Hong Kong Green Finance Association. (2024). Greater Bay Area climate funds research. Hong Kong Green Finance Association. https://www.

hkgreenfinance.org/wp-content/uploads/2024/05/ENG_climate-fund-report_v2_0517.pdf

Hong Kong Green Finance Association. (2024, September 28). 2024 GBA-GFA annual conference: Craft a comprehensive narrative on green finance; 

Compose a new chapter of ecological splendor for the Greater Bay Area. https://www.hkgreenfinance.org/event/2024-gba-gfa-annual-conference/

International Union for Conservation of Nature. (2023). Nature-based solutions and the biodiversity and climate crises. International Union for Conservation 

of Nature. https://portals.iucn.org/library/sites/library/files/documents/2023-032-En.pdf

Luo, M., Zhang, Y., Cohen-Shacham, E., Andrade, A., & Maginnis, S. (Eds.). (2023). Towards nature-based solutions at scale: 10 case studies from China. 

International Union for Conservation of Nature; Ministry of Natural Resources of the People’s Republic of China. https://portals.iucn.org/library/sites/

library/files/documents/2023-012-En.pdf

Mazzucato, M., N. Okonjo-Iweala, J. Rockström and T. Shanmugaratnam (2024), Executive Summary: The Economics of Water: Valuing the Hydrological 

Cycle as a Global Common Good, Global Commission on the Economics of Water, Paris. https://watercommission.org/publication/executive-

summary-the-economics-of-water/ 

Tam, K., Iu, L., Zhou, L., Thomas, M., Chen, R., & Lim, S. (2025). Nature-based solutions in the Northern Metropolis: A model for 21st-century cities in addressing 

global climate. Civic Exchange & The Nature Conservancy. https://www.tnc.org.hk/content/dam/tnc/nature/en/photos/hong-kong/TNC-002-Nbs-

Report-2025_2_V2_1.pdf

The Nature Conservancy. (2025). Doubling down on nature: State of nature-based solutions 2025. The Nature Conservancy.  https://www.nature.org/

content/dam/tnc/nature/en/documents/d/o/Doubling_Down_on_Nature_State_of_NBS_2025.pdf

Van de Ven, F. H. M., Bakkes, J., Qin, Y., & Zhang, Y. (Eds.). (2024). Green development and climate adaptation for urban and rural areas: Special policy study 

report. China Council for International Cooperation on Environment and Development. https://cciced.eco/research/special-policy-study/green-

development-and-climate-adaptation-for-urban-and-rural-areas/ 

World Bank. (2022). Piloting nature-based solutions for urban cooling: Overview. https://www.thegpsc.org/sites/gpsc/files/1._overview_piloting_nba_

urban_cooling-compressed.pdf

World Economic Forum. (2025). Nature-related sustainable finance in China: A brief review. World Economic Forum. https://reports.weforum.org/docs/

WEF_Nature_Related_Sustainable_Finance_in_China_2025.pdf

Yue, M., & Nedopil, C. (2025). China green finance status and trends 2024–2025. Green Finance & Development Center. https://greenfdc.org/wp-content/

uploads/2025/03/Yue-and-Nedopil-2025_China-green-finance-status-and-trends-2024-2025-final.pdf

4. Peer-Reviewed Literature and Books

Davies, C., Brack, D., Wang, B., & Qin, Q. (2024). Nature-based solutions: Lessons from European and Chinese case studies. EU-China Cooperation on 

Environment and Green Economy Project.

Deng, X., Gao, F., Liao, S., Liu, Y., & Chen, W. (2023). Spatiotemporal evolution patterns of urban heat island and its relationship with urbanization in Guangdong-

Hong Kong-Macao Greater Bay Area of China from 2000 to 2020. Ecological Indicators, 146, 109817. https://doi.org/10.1016/j.ecolind.2022.109817

He, Q., Wu, X., Huang, Y., Ma, E., Yang, J., & Wang, J. (2025). Spatiotemporal evolution of shorelines in Shenzhen Bay (1986–2020): Contrasting impacts of 

rapid urbanization in Shenzhen and natural processes in Hong Kong. Frontiers in Marine Science, 12, Article 1695029. https://www.frontiersin.org/

journals/marine-science/articles/10.3389/fmars.2025.1695029/full#f1 

Ji, J. S., Xia, Y., Liu, L., Zhou, W., Chen, R., Dong, G., Hu, Q., Jiang, J., Kan, H., Li, T., Li, Y., Liu, Q., Liu, Y., Long, Y., Lv, Y., Ma, J., Ma, Y., Pelin, K., Shi, X., … Huang, 

C. (2023). China’s public health initiatives for climate change adaptation. The Lancet Regional Health – Western Pacific, 40, 100965. https://doi.

org/10.1016/j.lanwpc.2023.100965 

Li, T., Dong, Y., Wei, X., Zhou, H., & Li, Z. (2024). The rapid prosperity of China’s Pearl River Delta from the perspective of social–ecological coupling: 

Implications for sustainable management. Scientific Reports, 14, 19914. https://doi.org/10.1038/s41598-024-71039-5 

Li, X., Yang, F., Zou, H., & Wang, S. (2023). Compound events of drought and salt intrusion in the Greater Bay Area and adaptation countermeasures. EGU 

General Assembly 2023, Vienna, Austria, EGU23-12813. https://doi.org/10.5194/egusphere-egu23-12813

Lin, F., Zhu, M., Dong, X., Ling, S., Luan, B., & Pan, G. (2025). Revealing future effectiveness of protected areas for biodiversity conservation in the Guangdong–

Hong Kong–Macao Greater Bay Area. Landscape and Urban Planning, 255, 105260. https://doi.org/10.1016/j.landurbplan.2024.105260

Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban resilience: A review. Landscape and Urban Planning, 147, 38–49. https://doi.org/10.1016/j.

landurbplan.2016.04.001

Sheng, L.-S., Hao, Y.-Y., Zhou, S.-Q., Tan, B., Yuan, Q., Xu, D.-F., & Zhao, B. (2025). Nature-based Solutions (NbS) in China: Implementation and practice modes. 

Environmental Research Communications, 7(5), 051002. https://doi.org/10.1088/2515-7620/add241 

Sheng, J., & Wang, H. (2025). Community-based incentive coordination in payments for ecosystem services: China’s Wolong Nature Reserve. Journal of 

Environmental Planning and Management, 68(6), 1213–1237. https://doi.org/10.1080/09640568.2023.2285245

Sun, K., & Yu, W. (2024). A satellite view of the wetland transformation path and associated drivers in the Greater Bay Area of China during the past four 

decades. Remote Sensing, 16(6), 1047. https://doi.org/10.3390/rs16061047

Wang, D. (2025). Breakneck: China’s quest to engineer the future. W. W. Norton & Company.

Wang, Y., Jiang, Z., & Zhang, L. (2022). Sponge city policy and sustainable city development: The case of Shenzhen. Frontiers in Environmental Science, 9, 

Article 772490. https://doi.org/10.3389/fenvs.2021.772490

Xu, Y.-L., Li, K., Zhang, X.-Y., & Zhao, M.-Y. (2025). Climate change adaptation technology development of key socioeconomic sectors and ecosystem in China. 

Advances in Climate Change Research, 16(4), 666–673. https://doi.org/10.1016/j.accre.2025.07.006 

Yu, R., & Mu, Q. (2023). Implementation progress of Nature-based Solutions in China: A global comparative review. Nature-Based Solutions, 4, 100075. 

https://doi.org/10.1016/j.nbsj.2023.100075 

Yu, K. (2018). Letters to the leaders of China: Kongjian Yu and the future of the Chinese city. Terreform.

5. Case Studies, Projects, Institutional, and Media Sources

Arnold, W. R., & Chakrabarti, M. (2025, October 1). Lessons for the U.S. in China’s quest to engineer the future. WBUR, On Point.  https://www.wbur.org/

onpoint/2025/10/01/china-society-engineer-future 

BBC News. (2025, September 23). Mass evacuations as southern China braces for strongest storm of the year. BBC News.

California-China Climate Institute. (2025, June). Bay areas: Regional governance and flood mitigation for climate change adaptation in California and 

southeastern China. University of California, Berkeley.

Chen, L. (2025, January 19). More foreign property investors are likely to sell their Greater Bay Area assets in 2025. South China Morning Post. https://www.

scmp.com/business/article/3295259/more-foreign-property-investors-are-likely-sell-their-greater-bay-area-assets-2025

Civil Engineering and Development Department. (n.d.). First stage of site formation and engineering infrastructure at Kwu Tung North and Fanling North New 

Development Area (Project No. 7759CL). Retrieved September 14, 2026, from https://www.cedd.gov.hk/eng/our-projects/major-projects/index-id-37.

html

China Railway Engineering Equipment Group. (n.d.). Pearl River Delta water resources allocation project. CREG Germany

Development Bureau, Government of the Hong Kong Special Administrative Region. (2026, September 11). Northern Metropolis. https://www.nm.gov.hk/

en/

112 113

https://www.hko.gov.hk/en/wxinfo/pastwx/2024/files/GD_HK_Mac_GBA_2024.pdf

https://www.hkgreenfinance.org/wp-content/uploads/2024/05/ENG_climate-fund-report_v2_0517.pdf

https://www.hkgreenfinance.org/wp-content/uploads/2024/05/ENG_climate-fund-report_v2_0517.pdf

https://www.hkgreenfinance.org/event/2024-gba-gfa-annual-conference/

https://portals.iucn.org/library/sites/library/files/documents/2023-032-En.pdf

https://portals.iucn.org/library/sites/library/files/documents/2023-012-En.pdf

https://portals.iucn.org/library/sites/library/files/documents/2023-012-En.pdf

https://watercommission.org/publication/executive-summary-the-economics-of-water/ 

https://watercommission.org/publication/executive-summary-the-economics-of-water/ 

https://www.tnc.org.hk/content/dam/tnc/nature/en/photos/hong-kong/TNC-002-Nbs-Report-2025_2_V2_1.pdf

https://www.tnc.org.hk/content/dam/tnc/nature/en/photos/hong-kong/TNC-002-Nbs-Report-2025_2_V2_1.pdf

https://www.nature.org/content/dam/tnc/nature/en/documents/d/o/Doubling_Down_on_Nature_State_of_NBS_2025.pdf

https://www.nature.org/content/dam/tnc/nature/en/documents/d/o/Doubling_Down_on_Nature_State_of_NBS_2025.pdf

https://cciced.eco/research/special-policy-study/green-development-and-climate-adaptation-for-urban-and-rural-areas/ 

https://cciced.eco/research/special-policy-study/green-development-and-climate-adaptation-for-urban-and-rural-areas/ 

https://www.thegpsc.org/sites/gpsc/files/1._overview_piloting_nba_urban_cooling-compressed.pdf

https://www.thegpsc.org/sites/gpsc/files/1._overview_piloting_nba_urban_cooling-compressed.pdf

https://reports.weforum.org/docs/WEF_Nature_Related_Sustainable_Finance_in_China_2025.pdf

https://reports.weforum.org/docs/WEF_Nature_Related_Sustainable_Finance_in_China_2025.pdf

https://greenfdc.org/wp-content/uploads/2025/03/Yue-and-Nedopil-2025_China-green-finance-status-and-trends-2024-2025-final.pdf

https://greenfdc.org/wp-content/uploads/2025/03/Yue-and-Nedopil-2025_China-green-finance-status-and-trends-2024-2025-final.pdf

https://doi.org/10.1016/j.ecolind.2022.109817

https://doi.org/10.1016/j.lanwpc.2023.100965 

https://doi.org/10.1016/j.lanwpc.2023.100965 

https://doi.org/10.1038/s41598-024-71039-5 

https://doi.org/10.5194/egusphere-egu23-12813

https://doi.org/10.1016/j.landurbplan.2024.105260

https://doi.org/10.1016/j.landurbplan.2016.04.001

https://doi.org/10.1016/j.landurbplan.2016.04.001

https://doi.org/10.1088/2515-7620/add241 

https://doi.org/10.1080/09640568.2023.2285245

https://doi.org/10.3390/rs16061047

https://doi.org/10.3389/fenvs.2021.772490

https://doi.org/10.1016/j.accre.2025.07.006 

https://doi.org/10.1016/j.nbsj.2023.100075 

https://www.wbur.org/onpoint/2025/10/01/china-society-engineer-future 

https://www.wbur.org/onpoint/2025/10/01/china-society-engineer-future 

https://www.scmp.com/business/article/3295259/more-foreign-property-investors-are-likely-sell-their-greater-bay-area-assets-2025

https://www.scmp.com/business/article/3295259/more-foreign-property-investors-are-likely-sell-their-greater-bay-area-assets-2025

https://www.cedd.gov.hk/eng/our-projects/major-projects/index-id-37.html

https://www.creg-germany.com/pearl-river-delta-water-resources-allocation-project


Farrelly, E., & Chazoule, L. (2024, November 10). Geospatial innovation is transforming climate adaptation in Asia. Earth.Org. https://earth.org/geospatial-

innovation-is-transforming-climate-adaptation-in-asia/ 

Formanek, J., & Lau, C. (2025, August 15). In cramped, sweaty Hong Kong, climate change is making things worse for the poorest. CNN. https://www.cnn.

com/2025/08/15/asia/hong-kong-cage-homes-climate-intl-hnk-dst

Government of the Hong Kong Special Administrative Region. (2025, January 7). Hong Kong–Guangdong Joint Working Group on Environmental Protection 

and Combating Climate Change meeting held via video conferencing. https://www.info.gov.hk/gia/general/202501/07/P2025010700433.htm

Harvard Design School. (2001). Pearl River Delta. TANK Magazine, (14). https://magazine.tank.tv/issue-14/features/pearl-river-delta

Institute of Science and Environment, University of Saint Joseph. (n.d.). Green Shields: Mangroves as a nature-based solution for a resilient Macao. https://

ise.usj.edu.mo/research/projects/green-shields-mangroves-as-a-nature-based-solution-for-a-resilient-macao/

Institute of Science and Environment, University of Saint Joseph. (n.d.). Macao’s mangroves: A coastal treasure. Retrieved September 14, 2026, from https://

ise.usj.edu.mo/research/projects/macaos-mangroves/

Kao, E.. (2018, February 7). Hong Kong must raise the value it places on water to tackle runaway consumption. South China Morning Post. https://www.scmp.

com/news/hong-kong/health-environment/article/2131909/hong-kong-must-raise-value-it-places-water-tackle

Liao, X., & Wishart, M. (2021, August 2). Nature-based solutions in China: Financing “sponge cities” for Our China Story. (2024, June 22). 7 tasks of GBA: 

Path of ecological civilisation construction, Part I. https://www.ourchinastory.com/en/13370/7-Tasks-of-GBA%EF%BD%9CPath-of-ecological-

civilisation-construction-%28Part-%E2%85%A0%29

Reuters. (2020, July 28). China’s new green development fund raises $12 billion in phase 1. Reuters. Reuters article

Sakas, M. (2025). City of shells: Our forgotten oyster reefs. https://www.cityofshells.com/

Shenzhen Daily. (2023, September 5). Shenzhen to hold China’s first mangrove carbon sink auction. People’s Government of Futian District. https://www.

szft.gov.cn/en/news/news/content/post_10819482.html

United Nations Economic and Social Commission for Asia and the Pacific. (2021). Integrated water management approach: The Sponge City project in 

Shenzhen [Case study]. https://www.citego.org/bdf_fiche-document-4186_en.html

University of Saint Joseph. (2025, October 9). USJ Macao receives 2025 Drop by Drop Project Grant by The WASH Foundation and Sands. https://www.usj.

edu.mo/en/news/usj-macao-receives-2025-drop-by-drop-project-grant-by-the-wash-foundation-and-sands/

Wang, X., & Wu, J. (2023, November 9). How nature-based urban solutions can help cities to stay cool: The case of Guangzhou. World Bank Blogs. https://

blogs.worldbank.org/en/eastasiapacific/how-nature-based-urban-solutions-can-help-cities-stay-cool-case-guangzhou

Integrated urban flood management. World Bank Blogs. https://blogs.worldbank.org/en/eastasiapacific/nature-based-solutions-china-financing-sponge-

cities-integrated-urban-flood 

WWF-Hong Kong. (2025). Annual review 2025: Mai Po and wetlands. https://publications.wwf.org.hk/en/post/annual-review-2025-mai-po-and-wetlands

WWF-Hong Kong. (n.d.). WWF Jockey Club Smart Wetland Management Project. Retrieved September 14, 2026, from https://www.wwf.org.hk/en/smart_

conservation/swmp/

6. Spatial Data, Datasets, and Atlas Sources

Lin, F., Zhu, M., Dong, X., Ling, S., Luan, B., & Pan, G. (2025). Revealing future effectiveness of protected areas for biodiversity conservation in the Guangdong–

Hong Kong–Macao Greater Bay Area. Landscape and Urban Planning, 255, 105260. https://doi.org/10.1016/j.landurbplan.2024.105260  

Liu, L., Zhang, X., Chen, X., Gao, Y., & Mi, J. (2020). GLC_FCS30-2020: Global land cover with fine classification system at 30 m in 2020 [Data set]. Zenodo. 

https://doi.org/10.5281/zenodo.4278953

NASA Jet Propulsion Laboratory (NASA JPL). (2013). NASA Shuttle Radar Topography Mission Global 1 arc second[Data set]. NASA EOSDIS Land 

Processes Distributed Active Archive Center. https://doi.org/10.5067/MEaSUREs/SRTM/SRTMGL1.003

Zhou, W. (2024). 粤港澳大湾区1km分辨率生态安全格局构建方案（2018年）[1 km-resolution ecological security pattern construction scheme for 

the Guangdong–Hong Kong–Macao Greater Bay Area (2018)] [Data set]. National Earth System Science Data Center. https://doi.org/10.12041/

geodata.64215757148568.ver1.db

Dong, N., & Chen, H. (2026). 30 m ecosystem service value dataset for the Guangdong–Hong Kong–Macao Greater Bay Area (2030–2050) [Data set]. 

National Earth System Science Data Center. https://doi.org/10.12041/geodata.232646976557892.ver1.db 

Sun, K., & Yu, W. (2024). A satellite view of the wetland transformation path and associated drivers in the Greater Bay Area of China during the past four 

decades. Remote Sensing, 16(6), 1047. https://doi.org/10.3390/rs16061047

Wan, Z., Hook, S., & Hulley, G. (2021a&b). MODIS/Aqua Land Surface Temperature/Emissivity 8-Day L3 Global 1 km SIN Grid V061 (MYD11A2) [Data set]. 

NASA EOSDIS Land Processes Distributed Active Archive Center. https://doi.org/10.5067/MODIS/MYD11A2.061

114 115

https://earth.org/geospatial-innovation-is-transforming-climate-adaptation-in-asia/ 

https://earth.org/geospatial-innovation-is-transforming-climate-adaptation-in-asia/ 

https://www.cnn.com/2025/08/15/asia/hong-kong-cage-homes-climate-intl-hnk-dst
https://www.cnn.com/2025/08/15/asia/hong-kong-cage-homes-climate-intl-hnk-dst
https://www.info.gov.hk/gia/general/202501/07/P2025010700433.htm

https://magazine.tank.tv/issue-14/features/pearl-river-delta

https://ise.usj.edu.mo/research/projects/green-shields-mangroves-as-a-nature-based-solution-for-a-resilient-macao/

https://ise.usj.edu.mo/research/projects/green-shields-mangroves-as-a-nature-based-solution-for-a-resilient-macao/

https://ise.usj.edu.mo/research/projects/macaos-mangroves/

https://ise.usj.edu.mo/research/projects/macaos-mangroves/

https://www.scmp.com/news/hong-kong/health-environment/article/2131909/hong-kong-must-raise-value-it-places-water-tackle

https://www.scmp.com/news/hong-kong/health-environment/article/2131909/hong-kong-must-raise-value-it-places-water-tackle

https://www.ourchinastory.com/en/13370/7-Tasks-of-GBA%EF%BD%9CPath-of-ecological-civilisation-construction-%28Part-%E2%85%A0%29

https://www.ourchinastory.com/en/13370/7-Tasks-of-GBA%EF%BD%9CPath-of-ecological-civilisation-construction-%28Part-%E2%85%A0%29

https://www.reuters.com/article/business/chinas-new-green-development-fund-raises-12-billion-in-phase-1-idUSKCN24T0DZ/
https://www.cityofshells.com/
https://www.szft.gov.cn/en/news/news/content/post_10819482.html

https://www.szft.gov.cn/en/news/news/content/post_10819482.html

https://www.citego.org/bdf_fiche-document-4186_en.html

https://www.usj.edu.mo/en/news/usj-macao-receives-2025-drop-by-drop-project-grant-by-the-wash-foundation-and-sands/

https://www.usj.edu.mo/en/news/usj-macao-receives-2025-drop-by-drop-project-grant-by-the-wash-foundation-and-sands/

https://blogs.worldbank.org/en/eastasiapacific/how-nature-based-urban-solutions-can-help-cities-stay-cool-case-guangzhou?utm_source=chatgpt.com
https://blogs.worldbank.org/en/eastasiapacific/how-nature-based-urban-solutions-can-help-cities-stay-cool-case-guangzhou?utm_source=chatgpt.com
https://blogs.worldbank.org/en/eastasiapacific/nature-based-solutions-china-financing-sponge-cities-integrated-urban-flood 

https://blogs.worldbank.org/en/eastasiapacific/nature-based-solutions-china-financing-sponge-cities-integrated-urban-flood 

https://publications.wwf.org.hk/en/post/annual-review-2025-mai-po-and-wetlands

https://doi.org/10.1016/j.landurbplan.2024.105260
https://doi.org/10.5281/zenodo.4278953
https://doi.org/10.5067/MEaSUREs/SRTM/SRTMGL1.003
https://doi.org/10.12041/geodata.64215757148568.ver1.db

https://doi.org/10.12041/geodata.64215757148568.ver1.db

https://doi.org/10.12041/geodata.232646976557892.ver1.db
https://doi.org/10.3390/rs16061047
https://doi.org/10.5067/MODIS/MYD11A2.061


Photo © The Nature Conservancy



