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01 The changing nature of risks



02 Bouncing back better: resilience and transformation

Source: Transformation towards 
sustainable and resilient societies 
in Asia and the Pacific

Sustainable development pathways and resilience



03 Building resilience: time for transformation
Integrate nature conservation, climate change mitigation, and sustainable management of land and oceans 

in order to speed up the achievement of SDGs. Development of coherent, science-based action targets is

paramount in addressing major global issues such as biodiversity loss and climate change.

Wei F et al. 2020. National Science Review



03 Building resilience：ecological civilization

The timeline of the development of the Ecological civilization concept in China (above) 
and of sustainable development globally (below).

"Clean waters and green 
mountains are just as valuable as 

gold and silver."
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CAS Actions
• Enhancing resilience
• Ecosystem restoration
• Documenting biodiversity
• Science research
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CAS actions

 Enhancing
Resilience 

Assessing
ecosystem 
functions and
services, to help 
conservation, 
increase resilience 
to global risks and 
explore benefits for 
human health and 
well-being.

 Ecosystem 
Restoration 

Conducting 
innovative 
projections 
into protection of 
biodiversity and 
ecosystem services, 
while seeking 
nature-based 
solutions to societal 
challenges.

 Documenting 
Biodiversity

Integration of data 
systems to 
accelerate 
identification of 
species and 
increase the global 
value of CAS 
collections for 
science, 
conservation and 
education.

 Science 
Research

Push the frontiers 
of research to 
understand 
biodiversity 
maintenance 
mechanism to aid 
protection of 
biodiversity and 
enhance resilience 
to risk.

 Platform 
Development

Building research 
networks and using 
bigdata and new 
technologies to  
innovative 
interdisciplinary 
cooperation
and maximize 
scientific support 
for resilience.

Our research and resources now align to five actions, to help us achieve transformative change 
and maximum positive impact. 

Action 2 Action 1 Action 5Action 4Action 3



01 Enhancing resilience to risks
1.1 National Park Planning

Key protected speciesEcosystem conservation priorities

Important natural landscapesImportant natural relics Ecosystem services
National parks planning

Forest
Shrub
Grassland
Swamp
Desert
Lake Key areas

Candidate park

Terrestrial park
Ocean park

Highly important
Important
Moderately important
Common

Highly important
Important
Moderately important
Common

Highly important
Important
Moderately important



01 Enhancing resilience to risks
1.2 Ecosystem Assessment

Ouyang Z Y, Zheng H, Xiao Y, et al. Improvements in 
ecosystem services from investments in natural capital. 
Science, 2016, 352: 1455-1459.

Water retention

Biodiversity

Soil retention

Sandstorm prevention

Flood mitigation

Ecosystem Function 
Conservation Areas 

CAS has taken the lead in assessing ecosystem service

functions, specifying spatial patterns and key areas for

protection, and supporting the planning of national

ecological function zones, key ecological function zones,

and spatial layout of national parks.



02 Building resilience using ecological restoration
2.1 Scientific assessment on national ecological engineering projects

In the past 40 years

Cumulative desertification 
control area

336,000km2Three North 
Project 

Important Ecological Zones

Yellow River Key Ecoregion

Yangtze River Key Ecoregion

Qinghai-Tibet Plateau 
Ecological Barrier

Coastal zone

Key Projects

Major Ecological Projects for the protection 
and restoration of ecosystems

Yangtze River Key Ecoregion

Yellow River 
Key Ecoregion

Coastal Belt

Qinghai-Tibet Plateau Ecological 
Barrier Region

Important Ecological Regions

Yellow River Key Ecoregion

Yangtze River Key Ecoregion

Qinghai-Tibet Plateau 
Ecological Barrier Region

Coastal Belt

Key Projects

Legend

• CAS conducted a comprehensive evaluation of the

construction of the Three North Project in the past 40

years.

• The evaluation report includes the completion of the 40-

year plan, the current achievements, existing problems

and countermeasures.



02 Building resilience using ecological restoration
2.2  CASE STUDY: China's ecological restoration projects have significantly increased ecosystem carbon sinks

Decadal ecosystem and project-induced C sinks in six
geographical regions of China

Lu F et al. Effects of national ecological 
restoration projects on carbon sequestration in 
China from 2001 to 2010. PNAS 2018; 115: 
4039–44.

• "Key Ecological Engineering Carbon 

Sequestration Assessment" project 

undertaken by CAS and others 

reveal that key ecological projects 

implemented in China have 

significantly improved the carbon 

storage and carbon sink functions 

and played a huge carbon 

sequestration effect.    

• Biodiversity and its conservation can 

therefore contribute to the mitigation 

of climate change and are an 

important part of nature-based 

solutions.

Location of six key ecological restoration projects in 
China. 



03 Documenting biodiversity
3.1 Bioinventory and redlisting of biodiversity

Flora of fungi in 
China; 59 volumes

Fauna Sinica; 
162 volumes

Flora Reipublicae 
Popularis Sinicae; 
80 volumes, 126 
books Since 2008, Catalogue of Life China has been 

updated annually by CAS with 2,000 new 
species published each year. 
Totally, 128,000 species and infraspecies have 
been included in 2021 version.

China’s Red List of Biodiversity 
provides a scientific basis for the 
formulation of biodiversity 
conservation policies and plans, and 
a data base for conducting scientific 
research on biodiversity.

Species & infraspecies increase by year



03 Documenting biodiversity
3.2 Update China Vegetation to Vegetation Map

Published in 1980, the book is divided into 35 
chapters, with a map of China Vegetation and 
Vegetation Regionalization Map of China

China vegetation map (1:1 000 000) 
includes 11 vegetation type groups, 55 
vegetation types, 960 vegetation groups 
and subgroups in China

Updated Vegetation Map (2020); Su et al. 
Science Bulletin, 2020, 65: 1125-1136 



03 Documenting biodiversity
3.3 2nd Tibetan Plateau Scientific Expedition

• Over the past four years, the second Qinghai-Tibet scientific research team has made full use of modern high technology

to carry out scientific research, and a series of scientific research results have strongly supported the construction of

national ecological civilization. The research found that the sum of glacier reserves, lake water volume and runoff of major

rivers out of the Asian Water Tower exceeded 9 trillion cubic meters, providing important scientific support for the national

water conservation strategy.

Unmanned boats to measure the volume of 
water in lakes

Floatplane lifts to 7000m+ for water 
vapor process observations

Using drones to observe glacier 
topography



04 Biodiversity science research

ORIGIN AND EVOLUTION OF BIODIVERSITY

MAINTAINING MECHANISMS OF BIODIVERSITY

BIODIVERSITY AND ECOSYSTEM 
FUNCTIONING AND SERVICES



05 Platform Development



05 Platform Development
5.1 Ex-situ conservation

• The “Southwest China Wildlife Germplasm Repository” built by CAS is the only conservation facility focusing on the

preservation of wildlife germplasm resources in China.

• It has preserved 10,601 species of plant seeds (36% flowering plant species in China), 85,046 copies; 2,093 species and

24,100 copies of plant ex vivo culture materials; 7,324 species and 65,456 copies of DNA; 2,280 species and 22,800 copies of

microbial strains and 2,203 species and 60,262 copies of animal germplasm resources.

• As the largest wildlife germplasm repository in Asia, the germplasm bank has become a global leader in biodiversity

conservation, together with the Millennium Seed Bank in the UK and the Svalbard Global Seed Bank in Norway.



05 Platform Development
5.2 New technology revolution

• In 2016, CAS developed the anti-poaching

equipment and integrated application systems to

combat illegal trade in wildlife plants, especially

the poaching of endangered species such as

elephants and rhinos on the African continent.

Anti-poaching
integrated
system

Monitoring 
command 

center
Multi band 

detection 
system

wireless 
communication 

system
UAV

Infrared night 
vision 
equipment



05 Platform Development
5.3 International Research Center of Bigdata for SDGs



Restore, protect and manage healthy 
ecosystems

Sustainable livelihoods, improved well-
being and increased resilience

Post-2020 towards sustainable and resilient societies



Thanks!

For NAC 2022
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