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Abstract
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Project Title: Measurement of carbon dioxide exchange in tropical forest by eddy covariance
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Tropical forest ecosystems are the important sinks and sources of CO,. Future climate
change and its intensity will be partly determined by the response and feedback of tropical
forest ecosystem to climate change, and its sink/source capacity. Improving our
understanding of carbon exchange, especially in the tropical forest where gaps of knowledge
exist, is thus highly important. This study aims to 1) estimate the exchange rate of CO; in
tropical forest at ecosystem scale and 2) improve our understanding of mechanisms, processes
and environmental factors that govern the exchange process. This study was conducted in a
dry dipterocarp forest in Ratchburi province during June 2008-December 2010. The CO,
exchange over forest canopy was measured by using eddy covariance technique. The eddy
instruments were installed at 8 m on the tower or 3 m above forest canopy. The sampling rate
was at 4 Hz. For soil respiration measurement, automatic closed-chamber method was applied
and respiration was measured hourly. Environmental factors including temperature, moisture,
and light intensity were also determined.

It was found that this dry dipterocarp forest ecosystem is the net carbon sink of 11.9
and 12.3 tonC/haly in 2009 and 2010, respectively. The canopy CO, exchange is highly
seasonal and most of net carbon sequestration occurred during the rainy season. The net
carbon exchange rage (NEE) was as high as -40 umol/m%s during rainy season and this
decreased to less than -20 pmol/m?/s during dry season. This is consistent with dry
dipterocarp forest phenology that it shed leaves during dry season, resulting in the lower
photosynthetic activity during such period. When investigated in details, it was found that
ecosystem respiration responded rapidly to the rainfall coming at the beginning of rainy
season. Respiration at this time was highest during the year and this rendered the NEE to
decrease to minimum point during the year too. The release of CO, from soil respiration
contributed around 79% to ecosystem respiration during such transition period from dry to
rainy seasons.

The net CO, exchange over dry diptercarp forest canopy was also controlled by light
intensity. NEE increased linearly with light intensity up to 400 pmol/m?/s, becoming

saturated at light intensity around 950 pmol/m?/s. Emissions of CO, from soil depended on

soil temperature and moisture. Soil respiration was decreased when the soil temperature
increased above 27 °C. The optimal soil moisture for soil respiration was 19-25 %Vol.
Investigation of ecosystem energy balance indicates that the ecosystem lost sensible heat at
night and the amount of energy loss is correlated with CO, emission. During the day time, the
ecosystem gained sensible heat and this is positively correlated with carbon sequestration rate.
For latent heat, it was accumulated in the ecosystem both in daytime and nighttime, but most
of it occurred during daytime. The amount of latent heat accumulated was also positively
correlated with CO, sequestration rate.
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