Study of theregional earth system (RESjor sustainable development under
climate change in the Greater Bay Area (GBA)
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Pearl River Delta and Greater Bay Ocean
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All environmental challenges GBA is facingpccur inside RES and are governed by the RES dynamics
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Regional Earth Systemconsists of Pearl River basin, coastal ocean, atmosphere and human dimension
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Regional Earth Systemconsists of Pearl River basin, coastal ocean, atmosphere and human dimension
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Solution to the challengesRegional Earth System Study
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Research approachlInterdisciplinary in situ measurement

in situ measurement
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Research approachRES simulator

In situ measurement
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Research approachdigital -twin framework

NIl Immersive visual analytics

Inform
decision-making
Real-world
() N

Ocean  Bioshpere

Real-time
monitoring

VR development

Visualization

techniques

| m—

Supports

Data assimilation

Al/ML

loT

0 |
s
U r
(1]
L
Q
)
£
3D modeling
Database . Cloud
infrastructure

Increase
understanding

Application

& Storm surge
g= evacuation

. Salt water
intrusion

Digital-twin modeling

Earth Simulation







ResearchHighlight 1. Characteristics and trends of hydrology and nutrient flux in the

Pearl River Basin
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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

Different technology packages for
aluminiumsmelters worldwide todeliver
thel.5 °Ctarget

Received: 12 March 2024 Chang Tan®’, Xiang Yu®?3_, Dan Li% Tianyang Lei®5, Qi Hao' &
Dabo Guan®'®

Accented: 23 Octohar 2024

1. Tan, Chang, et al. "Different technology packages for aluminium smelters worldwide to deliver
the 1.5° Ctarget." Nature Climate Change  (2025). 1-8.

2. Lei, Tianyang et al 1 & global inventory of methane emissions from abandoned oil and gas
wells and possible mitigation pathways 1 bVational Science Review , 2025 forthcoming
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Research Highlight 4: Al-spatiotemporal imputation to predict chlorophkall
concentration in coastal oceans
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Research Highlight 5:Wave and Langmuir turbulence effects on upwelling
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Research Highlight 6: Longterm diagnose and prognose ofypoxia
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