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Coastal wetland € easystems helplachievesDGss s

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

raw materials and food
coastal safeguarding

Erosion control

Biodiversity conservation
Water purification

Carbon sequestration
Tourism, recreation, education
and research
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Coastal wetldnds 4dss and degradation ¢n ShanghaghGhidaina

Shanghai( 3101406 N, 1% a Coastat ) ,
modern megacity with high population

concentration, located at the Yangtze
River Estuary

A With more than 25 104 ha coastal
wetlands
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Faciors thieaiem Shuiaghcg’ heaastall svetltandd ecosystems
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Reclamations not only directly modify wetland
morphology and hydrology

2010 4F

A but also cause severe water and soil
pollution

A lead to biodiversity and habitat losses

A impair wetland ecosystems functioning
and ecosystem services
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«  Meanwnhile, the expansion of S. alterniflora is the

A main factor that threatens the remaining tidal
wetlands quality in the near future.

I muddy flats

B salt marsh
herbaceous marsh
ponds

P rice fields

_ farmland

I Construction land

— silt-promoting dams

Lissdy (Zhang et al. 2023)
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Increasingywulhetablel tordisastens taduced oy climéte changenge

2 — hongl @ ShanghalLSAT To ensure Shanghai's sustainable development,
— a comprehensive plan for conserving and restoring
coastal wetlands is crucial.
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Planting; mangioyvess may be a pessible: NbS
to resterne: degradédd coastall wetlamdss in Shanghaii

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 oceane likely delimited in

latitudinal range by varying sensitivity to cold.

mangroves
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Mangrove ecosystems provide outstanding
ecological ,economic and social values




Oppoestunities s thé sanges=af plaritsnasesmowving indespanseiosteeentcent
changes im climaie=

1. Tropical and subtropical coniferous forests, 0.08

A

2. Temperate coniferous forests, 0.11

B

3. Montane grasslands and shrublands, 0.11

y -

4, Mediterranean forests, woodlands and scrub, 0.26

T -

5. Tundra, 0.29

A

6. Tropical and subtropical moist broadleaf

forests, 0.33 .

7. Temperate broadleaf and mixed forests, 0.35

Li 1

0.001 001 01 1 10
Speed (km yr7)

Mangroves need a relative velocity at 0.95km yr-1 so as to

8. Tropical and subtropical dry broadleaf
forests, 0.42

9. Boreal forests/taiga, 0.43

y -

10. Temperate grasslands, savannas and

shrublands, 0.59 .

11. Tropical and subtropical grasslands, savannas,

shrublands, 0.67

12. Deserts and xeric shrublands, 0.71

y -

13. Mangroves, 0.95

iy -

14. Flooded grasslands and savannas, 1.26

0.001 001 01 1 10
Speed (km yr)

keep pace with climate change (Loarie et al. 2009)
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Mangroves northward expansion in Florida: due to a

reduction 1in
(Cavanaugh et al. 2014)
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Artifictah mangroves=hdveveceaestablishied ndzhejiangoChinthina

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

where mangroves are introduced.

;00°E 110°E 120 E

‘&/

q“ﬂlwx*¢1~ ﬁjgi:f“’;§12§:—wh;ufﬁ.‘\‘

30°N

20°N

Mangroves plﬂm 1950s - ’ »
- “iy Al.h‘l"llli g

. Competition between mangroves and Spartina alterniflora
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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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year
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annual average 15.67 15.67 15.65 16.01 16.94 17.78 17.80
temper at
Minimum average 0.35 -0.23 0.74 1.06 1.98 2.86 3.71
temperature in
January( )




Screening celditaléranhmanrgroveplasitspeciesimsthetpasp decddeade

2011-13 10 mangrove plant species were introduced altogether from
Fujian(natural) and Zhejiang(artificial introduced )province to Shanghai

2 mangrove plants Kandelia obovata & Aegiceras corniculatum
survived and reproduced in plastic greenhouse successfully

' 2013-16

; " ! &

2016 17 .> Relocation of planting areas, most of the previously
. surviving mangroves destroyed

2018 3.33 hectares seedling nursery was established, Kandelia
e 8 obovate was reintroduced from Fujian and Zhejiang province

keeping warm by flooding, Kandelia obovata & Aegiceras
corniculatum survived overwinter(-63 ) in the field without plastic
greenhouse

Antifreeze insulation is ineffective in helping mangroves survive winter below -63 , artificial
introduced mangrove seedlings have better cold tolerance than natural seedlings.




Scientific iesearcthi:
neithwatd dnigration«f mangraves has ladong weay to@o to go

The mangroves planted in our experimental plots have The mangroves planted on salt
survived the winter(-83 ) safely by flooding the winter (-83 ) even with the protection of antifreeze
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Ongoing scientific research:
revealing the molecular mechanism of cold -tolerance &
conducting cold tolerance training on the propagules of Kandella obovata

Artifical

Natural introduced

giw=imy’

Seedling nursery

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




