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2002 and 2003

Figure a shows the variation characteristics of CO,
concentration at different altitudes in 2002; Figure b shows the
variation characteristics of CO, concentration at different
altitudes in 2003.
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Figure a shows the NPP_, and NPP simulation of annual
precipitation by NCEAS model in 2002; Figure b shows the
NPP,, and NPP simulation of annual precipitation by NCEAS
model in 2003.
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Figure a shows the relationship between Ea and likelihood function; Figure b shows the relationship between M, and
likelihood function; Figure ¢ shows the relationship between k and likelihood function; figure d shows the relationship between &
and likelihood function in the range of the likelihood function value between 13 and 18.
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Dynamic Analysis of Carbon Flux of Tropical Forest

in Thailand Based on Process Model

LIAO Liguo, TAN Zhenghong, JIANG Long, FU Miao, JIN Yan, LIU Yingshuai, ZHANG Jie
(College of Ecology and Environment, Hainan University, Haikou, Hainan 570228, China)

Abstract: CO, vertical gradient concentrations, and meteorological data sets of temperature and precipitation in
the tropical seasonal evergreen forest were collected from 2001 —2003 at the SKR station in Thailand. and
They were compiled, and the NCEAS model was coupled and improved to simulate tropical forest carbon
source-sink income and expenditure processes under seasonal climate variability on a monthly scale. The
results showed that the tropical forest in SKR monitoring station presented an obvious phenomenon of
coincidence of rainfall with high temperature. The precipitation in the rainy season (April to October)
accounted for more than 90% of the total annual precipitation, and the temperature came to the peak from April
to May. CO, concentration was obviously different in the two seasons, high in the rainy season and low in the
dry season, and it decreased with the increase of vertical height. Precipitation was the major factor of tropical
forest NPP in the SKR monitoring station. The improved NCEAS model can simulate the monthly NPP of the
tropical forest more accurately. June—July was the best temporal scale for the improved NCEAS model to
simulate the monthly NPP of tropical forests. The constructed model has a high fitting accuracy: » = 0.69,
RMSE = 14.93 gC-m*-month. The likelihood function value RMSE is not sensitive to activation energy Ea and
litter mass M, and has low likelihood values in the parameter distribution interval. The diffusion coefficient £
is sensitive, and there is an extreme value when the parameter is 0.4, indicating that & is the main influencing
factor that affects the change in the CO, flux of the tropical forest. It is concluded that in the simulation of
carbon flux based on ecosystem process the diffusion process of CO, from the interior forest to the atmospheric
boundary layer is the main influencing factor of carbon flux change of forest ecosystem.

Keywords: NCEAS model; Fick’s first law; CO, flux; tropical forest
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