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Coastal and inland waters play a vital role in carbon sequestration and exchange.
Recentestimates show that even though these ecosystems occupy only a small fraction of
the Earth’s surface, they play a quantitatively significant role in the global carbon cycle and
hence in the climate system. However, this active role remains poorly understood, as carbon
sources, carbon sinks and sedimentation in these complex ecosystems is highly sensitive to
catchment conditions, climate and ecosystem management. Because climate change will
modify catchment sources, local hydrology and degradation processes, significant
modifications on carbon sequestration and emission to the atmosphere is expected in the
coming decades.

In the present proposal, leading research institutions in China and Italy will work in close
collaboration for two years to examine several key mechanisms in carbon sequestration and
release from European and Chinese aquatic ecosystems and develop new technologies to
improve our analysis and monitoring capacities.

The two main objectives of this proposal are: the development of algorithms for the analysis
of carbon dynamics in optically complex aquatic ecosystems; the development of models to
examine temporal and spatial variability carbon related bio-optical properties of major
aquatic ecosystems in Europe and Asia.

The study areas considered include the lakes and impoundments of the lower reaches of the
Yangtze River, the Yangtse River Estuary, and the coastal lakes and coastal waters of the
Tyrrhenian Sea. These ecosystems, characterised by complex optical conditions (Case Il
waters), require new algorithms for the estimation of bio-optical properties, fundamental to
improve our understanding of carbon dynamics.

Research activities will focus on the development of; 1) radiative transfer models to analyse
the light-field modulation due to the high turbidity; 2) MERIS, HY-1B, CZI algorithms to
examine the spatial and temporal dynamics of dissolved and particulate carbon in Case Il
waters; 3) carbon emission models incorporating satellite estimated optical and infrared
characteristics, in-situ measurements and laboratory experiments. By combining radiative
transfer models with carbon models, fundamental information on photodegradation,
phytoplankton net production, bacterial activity and organic carbon deposition will be gained.
The resulting estimates of the short term sequestration and release of inorganic/organic
carbon and the long term deposition of organic carbon will be examined in relation to lake
basin and climate scenarios.

In situ research will be performed as part of the following financed projects; Medcodyn (EU
Circle ERA Net), EU SESAME integrated project and Chinese Academy of Sciences
Knowledge Innovation Projects (KZCX2-YW-QN311 & KZCX2-EW-QN308). The
participation of junior researchers will be facilitated by Strategic Leading Projects of Chinese
Academy of Sciences: Carbon Budget Certification and Its Related Issues on Climate
Change (XDA05050106). Researcher mobility will be funded by related grants from the
Chinese Academy of Sciences and the University of Siena.
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Gaining a better understanding of the dynamics of carbon (sequestration and release) in
aquatic ecosystems represents a major international challenge. A clear benefit of the present
research is to provide new bio-optical instruments to the study of the potential feedback
between the changing global climate and carbon emissions from this high productive
ecosystems.
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