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The unbalance in global carbon cycle due to high energy consumption of fossil fuels results in a rising greenhouse
gases, especially carbon dioxide (CO;) in the atmosphere, and induces the global warming and climate change. One of the
solutions to reduce its impacts on the environment and human beings is believed to be the CO; capture and geological
storage (CCS) that returns CO; to underground where originally fossil fuels reserved. However, a monitoring system for
CO; leakage is required to obtain agreement of residents near the CO» geological storage site. CO, gas leakage coming up
to the surface is identified by increasing of CO, gas flux on the surface over the base line of the natural soil CO, emission
generated by microorganism activity in the soil layer. However the natural CO, emission has a characteristics changing
with climate conditions, such as soil temperature and moisture related to seasonal atmospheric temperature and rain fall.

Therefore, it is important to determine annual baseline characteristics of the natural CO, flux emitted from the surface.

In this study, a new automated continuous-monitor for the surface CO, flux was developed to carry the long-term
measurement of the soil CO» flux. The long-term measurement of soil CO» flux was conducted on the fields in Ito Campus
Kyushu University, Japan and Gadjah Mada University Campus, Indonesia to investigate the characteristics of the natural
CO; flux to analyze the effects of environmental parameters such as soil temperature and moisture. Furthermore, the
average increasing rate of global soil CO; emission rate from onshore surface was estimated as 10.3%/ °C against

increasing rate of surface soil temperature rise expected to be 1 to 2 °C.




