Study of the regional earth system (RES) for sustainable development under
climate change in the Greater Bay Area (GBA)
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3 =2 NIRRT N
WS E YRR I EARTH-HK o Ié IEF; ﬂ:pl' %3 l%
11731931 7l ( Ocean-Land-Atmosphere DEPARTMENT OF
Center For Ocean Research S M OE R 4EE
Areas ence Scheme J OCEAN SCIENCE

Hong Kong - Macau

& EERBAE
1 ¥ THE HONG KONG e
llmJ UNIVERSITY OF SCIENCE J

AND TECHNOLOGY



Pearl River Delta and Greater Bay Ocean
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All environmental challenges GBA is facing occur inside RES and are governed by the RES dynamics
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Regional Earth System consists of Pearl River basin, coastal ocean, atmosphere and human dimension
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Regional Earth System consists of Pearl River basin, coastal ocean, atmosphere and human dimension
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Solution to the challenges: Regional Earth System Study

Future /

l t Y Digital Twin Framework
A mpac B

Atmosphere |, Synthesi -~ W ~ N

) ) Coastal erosion
Ocean circulation

Coupled Physical-

biogeochemical dynamics

<

5 o , . . )

g SAtmosphenc cwcula.tlo.n Dmgnos:s Deliverables

S evere weather prediction n o T

© Long-term climate variability azards & chatlenges

& Warming

S WRF :
n \_ - Deforestation
Q0 g 1 Mangrove destruction T
i~ % > N Holistic
> S 37 f \ Ferhh;er& sewage understanding
- - f \ g o . pollution
S(J % S Land g = B|03phere Eutrophication

© . . i g X
% % S River basin processes | Nutrientload || 5 @ Biogeochemical cycling Harmfl.“ algal bloom Regional Earth
£ o 3 Groundwater dynamics |« o (C,N, P, 0,, etc) Hypoxia .
S -g, g Land change impact Vegetation -3 Ocean acidification Simulator
T 5° Soil moisture 2 Biogeochemical-aquaculture A It

= SWAT quaculture

L ©

¥ O \ J 5 \ model /| Reclamation :
® £ : @ Tvoh Science-based
- o) R = yphoon luti
g c f \ Storm surge solution

®
— S Ocean Flood
o 2

()]

=

<

‘©»

=

[O)

<

Prognosis j &
Feedback \_ ROMS - Integratio - /

Present

COSTT



Research approach: Interdisciplinary in situ measurement

in situ measurement
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Research approach: RES simulator

in situ measurement
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Research approach: digital-twin framework
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Research Highlight 1: Characteristics and trends of hydrology and nutrient flux in the
Pearl River Basin

Hydrology, future trend and its controls over the PRB
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Research Highlight 2: Geological influences on N assimilation
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Research Highlight 3: Sediment oxygen uptake and hypoxia in the Pearl River
Estuary and surrounding coastal region
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Research Highlight 4: Human, society and climate

nature climate change

Article https://doi.org/101038/541558-024-02193-x
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the 1.5° C target." Nature Climate Change (2025): 1-8.
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Research Highlight 4: Al-spatiotemporal imputation to predict chlorophyll-a
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I Research Highlight 5: Wave and Langmuir turbulence effects on upwelling
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Research Highlight 6: Long-term diagnose and prognose of hypoxia

Biogeochemical cycles with terrestrial OM and aquaculture (oyster)
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Innovative Earth System study for sustainable development in the GBA
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