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Study of the regional earth system (RES) for sustainable development under 

climate change in the Greater Bay Area (GBA)
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Pearl River Delta and Greater Bay Ocean 



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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Solution to the challenges: Regional Earth System Study
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Research approach: Interdisciplinary in situ measurement
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Research approach: digital-twin framework  
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Upstream

Downstream

Midstream

Active zones of water fluxes

Hydrology, future trend and its controls over the PRB

• Shaped by precipitation, 
which is influenced by the 
monsoon climate and terrain 
topography. 

• Land use and soil texture 
regulate the locations of the 
active zones of water fluxes.

Controls of land surface processes and atmospheric impacts

Combined effects of enhanced/weakened 
EASM/SASM and land surface processes

A slight near-term reduction and a 
significant long-term increase

More significant increases in the 
eastern basin than in the west

（Zhang and Gan, 2024, 2025）

Research Highlight 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 

N removal and N2O production

NG, 2025
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Research Highlight 3: Sediment oxygen uptake and hypoxia in the Pearl River 

Estuary and surrounding coastal region 

Water research Sun et al., 2024
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Research Highlight 4: Human, society and climate



Research Highlight 4:  AI-spatiotemporal imputation to predict chlorophyll-a 

concentration in coastal oceans

Methodology

Imputation Prediction (Mean Average Error)

CMOMS Our

rankings

after imputation

With NC， 2025
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Research Highlight 5: Wave and Langmuir turbulence effects on upwelling
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Lin and Gan, JPO, 2025



Research Highlight 6: Long-term diagnose and prognose of hypoxia

Last 30-year 

Long-term FutureShort-term Future

Biogeochemical cycles with terrestrial OM and aquaculture (oyster)

COSTTL & O, 2025
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Innovative Earth System study for sustainable development in the GBA

Land: Pearl River Basin 

GBA

Ocean

Atmosphere

Forest

Regional 

Earth System

Social-economic 

System 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Research Highlight 6: Long-term diagnose and prognose of hypoxia
	Slide 19

