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i01> The changing nature of risks

Has the Earth’s sixth mass extinction
already arrived?
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That is still 28% of all assessed species.
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Measure of sustainable development

Bouncing back better: resilience and transformation
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Resilience is about
bouncing back . . .
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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.
Science 14 Sep 2018:

Space for nature

tions of an underestimate, we encourage governments
to set minimum targets of 30% of the oceans and land
protected by 2030, with a focus on areas of high biodi- K%
versity and/or productivity, and to aim to secure 50% e

president and chief

by 2050. This will be extremely challenging, but it is g

National Geographic
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vertebrates and plants are
threatened with extinction,
mostly because humans have
degraded or converted more
than half of the terrestrial
natural habitat. Moreover,
we are harnessing biomass
from other forms of life and
converting it into crops and
animals that are more useful
to us. Livestock now consti-
tute 60% of the mammalian
biomass and humans an-
other 36%. Only 4% remains
for the more than 5000
species of wild mammals.
This ratio is not surprising:
Wild vertebrate populations
have declined by more than
50% since 1970. Both from

5 an ethical and a utilitarian
34  wiewpoint, this depletion of
W ¥

{,E natural ecosystems is ex-

Spix's macaw, native
to Brazil, is critically

endangered.

“Current levels of protection
do not even come close to the
required levels.”

Target states that by 2020,
at least 17% of the terrestrial
and inland water, and 10%
of coastal and marine areas,
should be conserved. Target
12 advocates for preventing
extinction of known species,
and Target 14 advocates for
the safeguarding of ecosys-
tems that provide essential
services. These goals beg the
question: Would achieving
Target 11 be sufficient to allow
the achievement of Target 12
or 14? Current scientific evi-
dence suggests that it would
be woefully inadequate for
the task

If we truly want to protect
biodiversity and secure criti-
cal ecosystem benefits, the
world’s governments must
set a much more ambitions

Society, Washington,
DC, USA. jbaillic@
NES.OTE
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03) Building resilience: ecological civilization

Ecological civilization: China’s effort to build a shared future for all life
on Earth

Fuwen Wei = 1-23-* Shuhong Cui*, Ning Liu#, Jiang Chang®, Xiaoge Ping®, Tianxiao Ma "~ ', Jing Xu®,
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The timeline of the development of the Ecological civilization concept in China (above)
and of sustainable development globally (below).
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CAS actions

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

Action 1 Action 2 Action 3 Action 4 Action 5

i ® Documentin ® Science ® Platform

® Enhancing ® Ecosystem Biodiversit 8 h Devel ;
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: ) ) value of CAS cooperation
to global risks and while seeking : tection of

: collections for protection o and maximize
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Enhancing resilience to risks

1.1 National Park Planning
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o) Enhancing resilience to risks

1.2 Ecosystem Assessment

CAS has taken the lead in assessing ecosystem Service [y imporance level of ccosystem services &
functions, specifying spatial patterns and key areas for

protection, and supporting the planning of national

ecological function zones, key ecological function zones,

I Very High

and spatial layout of national parks. —

| Medium
Normal [} 600 % 1200 100/

Ecosystem Function

D. Sand storm prevention Al N
5 Conservation Areas

A.Food production A B. Carbon sequestration X a0 e i
7| W Water retention

S |
’ ‘ . Biodiversity

N £ 'Jg . V\l“ﬁ;{z }‘ _i o Sandstom prevntan - 4 * ] v :
| QT | b e O MERE ot Flood mitgation e, -
Enllber [ ke ﬂ ar ol | g . .

Foodproducnon ‘ Carbon sequestration Soil retention Sand storm prevention . . . . o
R e T e + 63 areas with critical ecosystem services were identified as

Ecosystem function conservation areas (EFCAs) released in

M| e ] B [ 2015 by MEP and CAS.
Water retention Flood mitigation Biodiversity conservation = Importance‘ﬁel + Total 63 EFCAS, 49% Of Ch|na

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




Building resilience using ecological restoration

2.1 Scientific assessment on national ecological engineering projects
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Major Ecological Projects for the protection
and restoration of ecosystems

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.

i ﬁ.f& In the past 40 years

. & \ § e h_
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\ Wy, Cumulative desertification
t control area

Three North
Project

336,000
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Building resilience using ecological restoration

2.2 CASE STUDY: china's ecological restoration projects have significantly increased ecosystem carbon sinks

"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.
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Location of six key ecological restoration projects in

China.
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Lu F et al. Effects of national ecological
restoration projects on carbon sequestration in
China from 2001 to 2010. PNAS 2018; 115:
403944,
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03 ) Documenting biodiversity

3.1 Bioinventory and redlisting of biodiversity
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Fauna Sinica;
162 volumes

Flora Reipublicae
Popularis Sinicae;
80 volumes, 126
books

Flora of fungi in
China; 59 volumes
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Infraspecific taxa

-@- All —@- Species
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 Biodiversit
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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.



Documenting biodiversity

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



03 ) Documenting biodiversity
3.3 2"d 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.

Floatplane lifts to 7000m+ for water Using drones to observe glacier Unmanned boats to measure the volume of
vapor process observations topography water in lakes



ORIGIN AND EVOLUTION OF BIDDIVERSITY
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Science Data Center
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CAS Plant Science Data Center
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CAS Science Data Center for Big Earth Data

Platform Development
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Chinese Ecosystem Research Network (CERN)
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National Microbiology Data Center
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China Biodiversity Observation and Research Network (Sino BON)
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In 2013, China Biodiversity Observa-

m&iﬁmm

<= D =
&ﬂCQU\E

> hERER

> RERFFEEREMIE L

CAS Oceanographic Data Center

CAS Southeast Asia Biodiversity Research Institute
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CAS Research Center for Ecology and Environment of Central Asia

B ERRLH > Kathmandu Center of Research and Education, CAS-TU
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National Genomics Data Center
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National Ecosystem Science Data Center
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Chinese Ecosystem Research Network (CERN)
includes 15 agriculture stations, 12 forest stations, 2
grassland stations, 6 desert stations, 2 marsh
stations, 3 lake stations, 3 bay stations and 1 urban
station, as well as & disciplinary centers (sub-center
for biology, soil, water, atmosphere and aquatic

). a synthesis h center and a data

center.

MIEER.HA 118 FEYE
RARM, SEEHEDER
ELRMATERE, TR
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The Chinese Union of Botanical Gardens (CUBG) is sponsored by CAS, National
Forestry and Grassland Administration (NFGA), Ministry of Housing and Urban-Rural
Development (MOHURD), Ministry of Ecology and Environment (MEE). CUBG consists
of 118 botanical gardens, and aims at promoting the development of botanical gardens
and advancing the standard construction to better serve ecological civilization promotion.

sis center.

t-:m

tion and Research Network (Sino BON) was m [izemisin
officially launched on the basis of the

Chinese Forest Biodiversity Monitering m

Network (CForBio) including zoological

diversity center, botanical diversity center -

and microbial diversity center, and a synthe- Sino BON ERRLSHIE
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Chinese Forest Biodiversity Monitoring Network (CForBio)
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Chinese Forest Biodiversity Monitoring Network includes forest dynamics plots and research
infrastructures in zonal forest types of cold temperate boreal forests, temperate coniferous and
broadleaved mixed forests, warm temperate deciduous broadleaved forests, subtropical
evergreen broadleaved forests and tropical rainforests. CForBio has established 23 permanent
plots with the size around 20 ha and a plot group (30 plots with the size of 1-ha) and nearly 60
associated plots with the size of 1-5 ha.




o5 ) 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.




os ) Platform Development

5.2 New technology revolution

Monitoring
command
center o
M;;:legg: « In 2016, CAS developed the anti-poaching
system Anti- poachin , equipment and integrated application systems to
integrated Infrared night combat illegal trade in wildlife plants, especially
vision
SyStem equlpment the poaching of endangered species such as
@ elephants and rhinos on the African continent.
wireless
communication
system
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9=~/ Sino - Africa Joint Research Center , Chinese Academy of Sciences.




o5 ) Platform Development

5.3 International Research Center of Bigdata for SDGs
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Post-2020 towards sustainable and resilient societies
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