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SOME PREVIOUS WORKS

♯ Biomonitoring of heavy metals in 

molluscs in rivers in Sarawak, 

UNIMAS

♯ Sedimentary organic matter in 

Lochs Creran & Etive; 

Dunstaffnage Marine Laboratory

♯ Sedimentary organic matter along 

Kapuas River; NSYSU

♯ Sedimentary phosphorus species 

in Lakes Simcoe and Winnipeg; 

York University

 



♯ Changjiang Estuary, Qiantang River and 

Hangzhou Bay

♯ Salt marsh south in Hangzhou Bay and 

Zhoushan

♯ Zhoushan coastal area



CLIMATE CHANGE



CAUSES
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CONSEQUENCES
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# Remote sensing #



# Sediment cores #
 



~ Andong salt marsh ~
⚫ Terrestrial plants have higher C/N ratios (above 23.3) than 
phytoplankton (ranging from 4.7 to 11.7)
⚫ C3 photosynthetic plants have relatively more depleted δ13C 
values (-22‰ to -35‰) than algae and phytoplankton 
materials (-12‰ to -23‰; Meyers 1994)
⚫ Lignin as biomarker for terrestrial organic matter



~ Min River estuary ~





1. ARCTIC
 The Arctic plant communities are sensitive to warming

 Arctic vegetation distribution controlled by climate, especially 

summer temperature

 Summer temperature has been increasing



 Affect species composition, ecosystem productivity

 Deciduous ecosystem is expanding

 Shrub extended farther north

 Greening of tundra 



 Enhanced transpiration

 Land surface albedo change: decrease summer albedo

 Overall positive feedback: greater warming



 Arctic fires

 Increased atmospheric CO2





2. SALT MARSH

 Sediment transport

 Wave; tide

 Hurricane deliver sediment to 
salt marsh



 Their distribution and productivity are determined by sea level 
and space available for sediment accumulation



SOME STUDIES THAT 

DETERMINE WHETHER SALT 

MARSHES ARE CARBON SINK 

OR SOURCE



# REMOTE SENSING #





# Fluxes measurement #
☆ Ebb tide (E) = sea level falls; water flows away; water recede; water level falls

☆ Flood tide (F) = tidal current is flowing inland; water level is rising

☆ ME > MF: this indicates the marsh is a source or is releasing materials to the bay

☆ MF > ME: this indicates the marsh is a sink or is absorbing materials.





# Sediment cores #



~ Andong salt marsh ~



3. MANGROVES

 Important carbon reservoir

 Regulators of nutrients and pollutants

 Provide food, medicine, fuel, home to animals, 
protect coastal zone

 Threats: deforestation, farming, land use,
erosion; pollution, climate change















World’s Atlas of Mangroves





DISTRIBUTION

⚫ Mostly occupy intertidal and shallow water environments

⚫ Mangroves occur in 118 countries worldwide, but ~75% of the total 

coverage is located in 15 countries, with 23% found in Indonesia 

alone

⚫ Mangroves declined at 1-3% during second half of 20th century due 

to aquaculture, land use change and land reclamation

⚫ Since 21st century, mangrove loss rates are 0.16-0.39%/year: due to 

changes in aquaculture and conservation efforts 



THANK YOU !
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