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Coastal wetland ecosystems help achieve SDGs

Coastal wetland ecosystems which
offer numerous ecological
services, frequently rank among
the most densely populated areas
and are facing escalating human
Impacts.

o

e e« raw materials and food
« coastal safeguarding
« Erosion control
« Biodiversity conservation
« Water purification
« Carbon sequestration
« Tourism, recreation, education
and research

| Sand‘beaches and dunes
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Factors threaten Shanghai’s coastal wetland ecosystems

Reclamations not only directly modify wetland
morphology and hydrology

2010 4F
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- but also cause severe water and soil
pollution

31°00°56"N

—> lead to biodiversity and habitat losses
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- impair wetland ecosystems functioning
and ecosystem services
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«  Meanwnhile, the expansion of S. alterniflora is the
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A main factor that threatens the remaining tidal
wetlands quality in the near future.

I muddy flats
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= herbaceous marsh
" ponds
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2 farmland

I Construction land
— silt-promoting dams
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Increasing vulnerable to disasters induced by climate change

25 — hongl @ ShanghalLSAT To ensure Shanghai's sustainable development,
27 Hong Kong —#—— Hong Kong LSAT a comprehensive plan for conserving and restoring
o coastal wetlands is crucial.
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Planting mangroves may be a possible NbS
to restore degraded coastal wetlands in Shanghai

Mangroves, woody plant communities thriving in the coastal intertidal zones and
river estuaries of the tropics and subtropics, constitute a unique form of forest

adapted to the transitional zone between land and ocean, likely delimited in

latitudinal range by varying sensitivity to cold.

mangroves
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Mangrove ecosystems provide outstanding
ecological ,economic and social values




Opportunities : the ranges of plants are moving in

changes in climate

1. Tropical and subtropical coniferous forests, 0.08

y -

2. Temperate coniferous forests, 0.11

B

3. Montane grasslands and shrublands, 0.11

y .

4, Mediterranean forests, woodlands and scrub, 0.26

- -

5. Tundra, 0.29

A_

6. Tropical and subtropical moist broadleaf

forests, 0.33 .

7. Temperate broadleaf and mixed forests, 0.35

8. Tropical and subtropical dry broadleaf
forests, 0.42

9. Boreal forests/taiga, 0.43

-

10. Temperate grasslands, savannas and
shrublands, 0.59 E

11. Tropical and subtropical grasslands, savannas,

shrublands, 0.67

12. Deserts and xeric shrublands, 0.71

4

13. Mangroves, 0.95

A

14. Flooded grasslands and savannas, 1.26
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Mangroves northward expansion in Florida: due to a
reduction in the frequency of “extreme” cold events(-4°C)
(Cavanaugh et al. 2014)
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Mangroves need a relative velocity at 0.95km yr-1 so as to
keep pace with climate change (Loarie et al. 2009)



Artificial mangroves have been established in Zhejiang. China

Mangroves pnﬂ in 1950s ’
g skl

. Competition between mangroves and Spartina alterniflora

TR

Mangroves in China are naturally distributed in 8
provinces and regions except Zhejiang province, o

|
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where mangroves are introduced.
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Monthly mean minimum temperature in January in Shanghai is warming (1950-2020)

Changes of the monthly mean minimum temperature Changes of the monthly minimum temperature in five
in Shanghai in January from 1950 to 2020 regions of China in January from 1950 to 2020
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1960 1980 2000 2020
year 1960 1980 2000 2020
year
years 1951~1960 |1961~1970 | 1971~1980 | 1981~1990 | 1991~2000 | 2001~2010 | 2011~2020
annual average 15.67 15.67 15.65 16.01 16.94 17.78 17.80
temperature(°C)
Minimum average 0.35 -0.23 0.74 1.06 1.98 2.86 3.71
temperature in
January(°C)




Screening cold tolerant mangrove plant species in the past decade

2011-13 10 mangrove plant species were introduced altogether from
— e~ Fujian(natural) and Zhejiang(artificial introduced )province to Shanghai
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2 mangrove plants (Kandelia obovata & Aegiceras corniculatum )
survived and reproduced in plastic greenhouse successfully

Il

4

Il
{ 2016-17

Relocation of planting areas, most of the previously
surviving mangroves destroyed

3.33 hectares seedling nursery was established, Kandelia
obovate was reintroduced from Fujian and Zhejiang province

keeping warm by flooding, Kandelia obovata & Aegiceras
corniculatum survived overwinter(-6°C) in the field without plastic
greenhouse

Antifreeze insulation is ineffective in helping mangroves survive winter below -6°C, artificial
introduced mangrove seedlings have better cold tolerance than natural seedlings.




Scientific research:
northward migration of mangroves has a long way to go

The mangroves planted in our experimental plots have The mangroves planted on salt marsh outdoors haven’t survived
survived the winter(-8°C ) safely by flooding the winter (-8°C ) even with the protection of antifreeze

erimental plot Jan. 202
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Ongoing scientific research:
revealing the molecular mechanism of cold-tolerance &
conducting cold tolerance training on the propagules of Kandelia obovata

Artifical

»
introduced
=i = , e
Maker00017697
| | Maker00018979 | 1
| Maker00018440 Class
0 ABA
Maker00006453 ol
Maker00012444 I-1 BR

Natural

1 Maker00009352 oK
Maker00015062
. Maker00012608 JA
Maker00017793
\ Maker00000755
| Maker00018698
Maker00001926
\ Maker00008834
' Maker00009577
Maker00009402
1 | | Maker00010522
| Maker00000253
Maker00013833
Maker00015169
: Maker00003980
Maker00019093
7@ Maker00007456
Maker00012959
\ Maker00000850
| Maker00014502

Class 8°C  4°C 0°C -4°C  8C 4°C 0°C -4°C

Under cold stress, natural and artificial introduced
Kandelia obovata exhibited different hormone responses




Public science education and hands-on activities
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