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Source: The International Union for Conservation of Nature (IUCN) Commission on Ecosystem Management (CEM) 3

Human activities drive nature loss and climate crisis 

Mindset change Develop first, 
conserve later

Holistic Nature-
based Solutions 

(NbS)



What are NbS?

Nature-inspired 
Solutions

Nature-derived 
Solutions

Nature-based 
Solutions



2008
Nature-based Solutions (NbS) were 
used by the World Bank to highlight 
importance of biodiversity conservation 
for climate change mitigation and 
adaptation
2016
International Union for Conservation of 
Nature (IUCN) defined NbS

Background of NbS

Cohen-Shacham, E., Walters, G., Janzen, C. and Maginnis, S. (eds.) (2016). Nature-based Solutions to address global societal challenges. Gland, Switzerland: 
IUCN. xiii + 97pp



Nature-based Solutions (NbS)

Defining NbS

IUCN definition European Commission definition
Actions to protect, sustainably manage and restore 
natural or modified ecosystems that address societal 
challenges effectively and adaptively, simultaneously 
providing human well-being and biodiversity 
benefits.

Living solutions inspired by, continuously supported by 
and using Nature designed to address various 
societal challenges in a resource efficient and 
adaptable manner and to provide simultaneously 
economic, social and environmental benefits. (see 
Maes & Jacobs, 2015)

overall goal of addressing major societal challenges through 
the effective use of ecosystem and ecosystem services

emphasises the need for a well-managed or restored 
ecosystem to be at the heart of any NbS

broader and more emphasis on applying solutions 
that not only use nature but are also inspired and 
supported by nature
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Engineered Solutions Nature-based Solutions

Advantages • Precise and targeted interventions
• Can be implemented relatively quickly

• Promotes biodiversity
• Multiple benefits for human and nature 

simultaneously
Disadvantages • Can disrupt natural ecosystems

• May have limited ecological benefits
• Relies on finite resources

• May need longer implementation time
• Relies on natural processes(ie. less control)

Engineered solutions vs NbS

NbS may complement / even replace 
engineered infrastructure
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The NbS framework
Published in 2016 Published in 2020

N
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5 approaches

8 principles

8 criteria 
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NbS to address global societal challenges
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An illustration of NbS to climate change

NbS to address global societal challenges
An example of WWF’s work in Hong Kong:
Gei wai restoration and mangrove planting
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The three main types of NBS
N

bS
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3 types
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8 principles
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Three main types of NbS

Benefits we 
get from 
nature

Effort needed

Type 1. Use of natural ecosystem:
Protect intact forest to mitigate climate change

Type 2. Manage/restore ecosystem:
Plant trees to restore forest to mitigate climate change

Type 3. Create new ecosystem:
Green roof to mitigate climate change

Type 1

Type 2

Type 3
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NbS is an umbrella concept of different ecosystem-
based approaches

N
bS

 F
ra

m
ew

or
k 7 societal challenges

3 types

5 approaches

8 principles

8 criteria 

Category of NbS approaches Examples

Area-based conservation (AbC) approaches 
including protected area management

Ecosystem-related adaptation (EbA)
Ecosystem-based mitigation (EbM)
Climate adaptation services
Ecosystem-based disaster risk reduction (Eco DRR)

Natural infrastructure (NI)
Green infrastructure (GI)

Integrated coastal zone management
Integrated water resources management

Ecological restoration (ER)
Ecological engineering (EE)
Forest landscape restoration (FLR)

CAS
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IUCN Resolution 069 – Principles for NbS 
N
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From definitional principles to operational framework



Freely available online: 
https://portals.iucn.org/library/sites/library/files/documents/2020-020-En.pdf 15

IUCN Global standard for NbS
N

bS
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5 approaches

8 principles

8 criteria 

Purpose:
• Set a common basis of understanding for NbS
• Provide a robust framework, to design, implement, assess, 

adapt and improve NbS

Audience: project managers, landscape planners, development 
practitioners, conservationists, policy makers, finance sector 
representatives (donors and investors),governments and planners.

1. Societal challenges

2. Design at scale

3. Biodiversity net-gain

4. Economic feasibility

5. Inclusive governance 

6. Balance trade-offs

7. Adaptive management

8. Mainstream and Sustainability

8 criteria, 28 indicators
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Back to Hong Kong
• What challenges we are facing?
• How NbS can help?



25.5% Hong Kong land is urban/ built-up land, 74.5% is non-built-up land

About 85% of our population are living within 3km from a country park and 90% within 400m from a park

Nature in Hong Kong

32
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Hong Kong is rich in biodiversity
Why?

• Tropical location
• Large variety of environmental 

conditions due to steep 
topography

Habitat diversity in Hong Kong

https://bih.gov.hk/en/habitats/index.html

https://bih.gov.hk/en/habitats/index.html
https://bih.gov.hk/en/habitats/index.html
https://bih.gov.hk/en/habitats/index.html
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• 3 300 species of vascular plants
• 55 species of terrestrial mammals
• 570+ species of birds

• 194 species of freshwater fish
• 90 species of reptiles

• 25 species of amphibians
• 245 species of butterflies 
• 131 species of dragonflies

Species diversity in Hong Kong

https://bih.gov.hk/en/fast-facts/species-named-after-hong-kong/index.html

Tripedalia maipoensis

Just newly described in 2023

https://bih.gov.hk/en/fast-facts/species-named-after-hong-kong/index.html
https://bih.gov.hk/en/fast-facts/species-named-after-hong-kong/index.html
https://bih.gov.hk/en/fast-facts/species-named-after-hong-kong/index.html


Wetland loss
Lowland habitats are particularly vulnerable to loss and degradation

Biodiversity loss in Hong Kong

35



Biodiversity loss in Hong Kong

36
Hong Kong Bird Watching Society (2021) Hong Kong Biodiversity and Conservation: 10-year review against 
Convention of Biodiversity. 32pp

Threatened species increased by almost 40% to 106 
species in 10 years in Hong Kong

Pheasant-tailed Jacana used to breed in Hong Kong but breeding 
population has been driven to local extinction

Eurasian otter 
records

Before 1933

1933-1962

After 1962

Eurasian otter is 
now the most 
threatened mammal 
in Hong Kong



Biodiversity loss in Hong Kong
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https://hongkongfp.com/2022/12/03/why-are-hong-kongs-rare-pink-dolphins-disappearing/

Hong Kong has the second-highest per-capita seafood 
consumption in Asia, and is the world’s eighth-largest 
seafood consumer

Declining trend of Chinese White Dolphin in Hong Kong

“Records show that, decades ago, Hong Kong had 
such high yields of seafood that it supported 90% of 
local demand. Today, at least 90% of the seafood we 
eat has to be imported as our waters are so 
overfished they can no longer support the local 
appetite.”

Giant yellow croaker (Chinese 
Bahaba), taken in 1993 in Castle 
Peak Bay. 

In Western Hong Kong there 
used to be a fishery for this 
species but the species is almost 
extinct today because of 
overfishing and lack of 
management. 

The species only occurs in Hong 
Kong and Mainland China.

https://hongkongfp.com/2022/12/03/why-are-hong-kongs-rare-pink-dolphins-disappearing/
https://hongkongfp.com/2022/12/03/why-are-hong-kongs-rare-pink-dolphins-disappearing/
https://hongkongfp.com/2022/12/03/why-are-hong-kongs-rare-pink-dolphins-disappearing/


Urban development in Hong Kong
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Northern Metropolis Development Strategy released in 2021

Current population

~ 960k
Expected population

2.5 million



Climate change in Hong Kong
Temperature increase

annual mean temperature in 
Hong Kong in 2081-2100 is 
projected to increase by about 
2.0℃ and 3.6℃ respectively 
under the intermediate and high 
green house gas emission

Rainfall increase
average rise of 2.3 mm per year from 1884 to 2021

annual rainfall in Hong Kong 
in 2081-2100 is projected to 
increase by about 7.0% and 
9.0% respectively, compared 
to the average of 1995-2014

Data from HKO

Sea level rise



Source: Climate Central Inc.  25

https://coastal.climatecentral.org/map/10/114.1394/22.3529/?theme=warming&map_type=multicentury_slr_comparison&basemap=roadmap&elevation_model=best_available&lockin_model=levermann_2013&refresh=true&temperature_unit=C&warming_comparison=%5B%221.5%22,%222.7%22%5D15/22.2953/114.1706?compare=temperatures&carbon-end-yr=2100&scenario-a=warming-2&scenario-b=warming-4


Present 4oC scenario (40 meters sea level rise)

HongKong 
International 
Airport 

West Kowloon

Mai Po Nature 
Reserve

Data Source: 
https://choices.climatecentral.org/#15/22.29
53/114.1706?compare=temperatures&carbo
n-end-yr=2100&scenario-a=warming-
2&scenario-b=warming-4

https://choices.climatecentral.org/15/22.2953/114.1706?compare=temperatures&amp;carbon-end-yr=2100&amp;scenario-a=warming-2&amp;scenario-b=warming-4
https://choices.climatecentral.org/15/22.2953/114.1706?compare=temperatures&amp;carbon-end-yr=2100&amp;scenario-a=warming-2&amp;scenario-b=warming-4
https://choices.climatecentral.org/15/22.2953/114.1706?compare=temperatures&amp;carbon-end-yr=2100&amp;scenario-a=warming-2&amp;scenario-b=warming-4
https://choices.climatecentral.org/15/22.2953/114.1706?compare=temperatures&amp;carbon-end-yr=2100&amp;scenario-a=warming-2&amp;scenario-b=warming-4
https://choices.climatecentral.org/15/22.2953/114.1706?compare=temperatures&amp;carbon-end-yr=2100&amp;scenario-a=warming-2&amp;scenario-b=warming-4


Climate change and disaster risk in Hong Kong

Tropical cyclone intensity (maximum sustained wind speed) and 
tropical cyclone related rainfall rates increase

• Most studies projected an increase
in tropical cyclone intensity.

• The proportion of very intense
tropical cyclones is expected to
increase.

• Tropical cyclone related
precipitation rate will increase in a
warmer climate.

Data from HKO
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• Storm surge risk will be exacerbated by future sea level rise and projected increase in tropical cyclone
intensity.

• Increased impacts of storm surge and sea level rise on coastal structures and increased coastal
inundation risk.

Disaster risk in Hong Kong



Human health issue in Hong Kong

44



• Only 5.7% land in Hong Kong is agricultural land
• Around 95% food in Hong Kong is imported

• Hong Kong is one of the top markets in the world for 
food and beverages, processed, fresh, and frozen 
gourmet products. Hong Kong is the 6th largest export 
market for U.S. consumer-oriented agricultural 
products, by value 

• Nomura’s 2019 “Food Vulnerability Index” ranked 
Hong Kong as the world’s 42nd most vulnerable place 
among 110 places

Food security in Hong Kong

45
USDA 2020. Exporter Guide
Nomura 2019. Preparing for the Next Surge in Food Prices. https://www.nomuraconnects.com/focused-thinking-posts/preparing-for-the-next-surge-in-food-prices/

https://www.nomuraconnects.com/focused-thinking-posts/preparing-for-the-next-surge-in-food-prices/
https://www.nomuraconnects.com/focused-thinking-posts/preparing-for-the-next-surge-in-food-prices/
https://www.nomuraconnects.com/focused-thinking-posts/preparing-for-the-next-surge-in-food-prices/


Unlike developing countries, water supply may not be a critical problem in Hong Kong but water 
pollution is still a threat

Water issue in Hong Kong

46
Environmental Protection Department. River Water Quality in Hong Kong in 2022



Existing and potential NbS in Hong Kong
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• Bilingual
• 2 case studies
• 3 potential projects
• Illustrate positive 

impacts of NbS
• Promote adoption of 

NbS in Hong Kong’s 
Planning Standards 
and Guidelines Source: https://wwfhk.awsassets.panda.org/downloads/wwf_nbs-booklet-2023_v12b.pdf

https://wwfhk.awsassets.panda.org/downloads/wwf_nbs-booklet-2023_v12b.pdf


Mai Po Nature
Reserve

Organic farming Marine protected area 
enhancement by 

coral reef restoration

Hillside restoration in 
Northern Metropolis

Reviving Kuk Po

Nature of the NbS Active management of 
wetland protected area

Certified organic farm Coral reef restoration & 
marine protected area

Forest restoration Sustainable livelihood 
in rural landscape

Biodiversity
benefit

Wetland wildlife and 
ecosystem

Farmland organism 
and ecosystem

Marine organism and 
ecosystem

Native forest plant and 
ecosystem

Wetland and farmland 
wildlife and ecosystem

Climate change 
mitigation

Carbon sequestration Carbon sequestration,
Reduce carbon 
footprint due to import

Carbon sequestration Carbon sequestration

Disaster risk 
reduction

Flood, storm surge Landslide, hill fire Flood, storm surge

Economic/ social 
benefit

Green job Local economy Green job Green job, 
development in green 
infrastructure

Green job, income to 
local

Human health 
benefit

Nature appreciation 
and education

Healthy food Recreational activities Recreational activities Recreational activities

Food security Indirect support to 
fisheries

Diverse crops Indirect support to 
fisheries

Indirect support to 
orchards

Rice and other crops

Water security Reduce watering 
demand

Irrigation water supply

The 2 existing NbS case studies

48

IUCN Global Standard for NbS Self-Assessment
We take IUCN criteria as self assessment tool to

calculate each intervention’s % match against IUCN
standards and checking whether the 2 interventions 

adhere to IUCN NbS Global Standard



Mai Po Nature
Reserve

Organic farming Marine protected area 
enhancement by 

coral reef restoration

Hillside restoration in 
Northern Metropolis

Reviving Kuk Po

Nature of the NbS Active management of 
wetland protected area

Certified organic farm Coral reef restoration & 
marine protected area

Forest restoration Sustainable livelihood 
in rural landscape

Biodiversity
benefit

Wetland wildlife and 
ecosystem

Farmland organism 
and ecosystem

Marine organism and 
ecosystem

Native forest plant and 
ecosystem

Wetland and farmland 
wildlife and ecosystem

Climate change 
mitigation

Carbon sequestration Carbon sequestration,
Reduce carbon 
footprint due to import

Carbon sequestration Carbon sequestration

Disaster risk 
reduction

Flood, storm surge Landslide, hill fire Flood, storm surge

Economic/ social 
benefit

Green job Local economy Green job Green job, 
development in green 
infrastructure

Green job, income to 
local

Human health 
benefit

Nature appreciation 
and education

Healthy food Recreational activities Recreational activities Recreational activities

Food security Indirect support to 
fisheries

Diverse crops Indirect support to 
fisheries

Indirect support to 
orchards

Rice and other crops

Water security Reduce watering 
demand

Irrigation water supply

The 3 potential NbS projects

48
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Developing sustainable metropolis with NbS
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WORLD WIDE FUND FOR NATURE (WWF)

• WWF was founded in 1961 
• WWF is in over 100 countries, on 5 continents 
• Over 5 million supporters worldwide
• Over 5,000 staff worldwide

• WWF-Hong Kong was established in 1981, to deliver 
solutions for a living planet

• WWF-Hong Kong has over 35,000 individual financial 
supporters

Our mission is to stop the degradation of the planet's 
natural environment and to build a future in which humans 
live in harmony with nature, by: 
• conserving the world's biological diversity, 
• ensuring that the use of renewable natural resources is 

sustainable, and 
• promoting the reduction of pollution and wasteful 

consumption.

Who we are  



Kwai Hing Central Island House

Hoi Ha Wan Mai Po PSFSC MP Education Centre

37

WWF-HONG KONG
What we do

WWF-Hong Kong manages conservation reserve, 
education centres and sustainability programmes in 
Hong Kong.

WWF-Hong Kong
Mai Po Nature 

Reserve

OCEANS WETLANDS BIODIVERSITY WILDLIFE SUSTAINABLE
CITIES
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© Karen Ho/WWF-Hong Kong

Enquiry:
Karen Ho 
Head of Corporate and Community Sustainability
Email: kho@wwf.org.hk
Tel: +852 2161 9676
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