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e Geospatial technologies for coastal sustainability
® Sca level rise sitmulations under climate scenarios

e Coupled urban-climate-mangrove (UCM) system



Coastal Geospatial Technologies

COASTAL LAYERS

Political/Administrative
Boundaries

[ cityA
! County

Land Use

Elevation

Mangroves

REAL WORLD

y”@v UN GEONOW 2025 @
X g-_EBaENER

S

-J_ S

g™ AR Sat
. . el
Optical Satellites Cs
\ Drones

—_— =

. Radiation
)9 Temp Increase
Temp Decrease
: V' Runoff )
 Wet Deposition Evapotranspiration
* Industrial Burning ’ Anth Infilration J
S U NPS Pollution
/i Industrial Source Vehicle Exhaust
; AWV A A Satellite Monitoring
" Typhoon%

Sea Level

Runoff Decompositi
Coastline

20% 35%
Low Density (10-20%) High Density (75-100%)  Medium Density (30-50%) Ecosystem Ocean
Impervious Surface Impervious Surface Impervious Surface (Mangrove/Seagrass) (Blue Carbon)



Coupled Urban-Climate-Mangrove System V@V Y 32%@
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e Geospatial technologies for coastal sustainability
e Sea level rise simulations under climate scenarios

e Coupled urban-climate-mangrove (UCM) system
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Sea Level Rise

ESL-Threatened Land ES8
under RCP4.5
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Sea Level Rise simulation in Hong Kong
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Sea Level Rise simulation in Hong Kong @) ynaeonow 2028 @
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Global Sea Level Rise and Urban Impacts @ S @
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Global Sea Level Rise and Urban Impacts @ PRS0 @
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Theoretical framework

Direct urbanization effect: E

Indirect urbanization effect : £, X E.y

Total urbanization effect :E,,, + £ X Ecy NN
Total climate effect: E;, %
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Impacts of urbanization on mangroves (@) | uneonow 20 @
globally under climate change =4
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Examples of mangrove expansion &

positive urbanization impacts
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Izg";;rban'zam“ 0.444507 0.638705 0.013102 0.001286 0.109682
Area increase % 50.5% 47 1% 81.9% 124.5% 131.8%

Reasons for positive urbanization
impacts:

1. Indirect path:
Urbanization>climate>mangrove

2. Urbanization>increased sediment
load>mudoflat formation>mangrove
colonization and expansion

3. Urbanization>restoration, urban
space planning, increased
protection awareness

Wei, S., Zhang, H.*, et al.. Communications Earth & Environment




Joint effects of urbanization and climate

on mangroves
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Conclusions @ B A B

* We present a fine-scale global assessment revealing the
hidden impacts of urbanization on mangroves, mediated
by climate (sea level, temperature, etc.).

 Urbanization can positively affect mangrove growth and
carbon stock 1n certain regions.

* Subtropical and temperate mangroves benefit indirectly
from urbanization through improved local climate
conditions.
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