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ABSTRACT

Eleven land use types in Mae Chaem watershed area were selected and
systematically monitored for their methane emission during 1999. Eleven land uses
are two rice fields, three fallow fields, two deciduous forests, a field crop area, an
orchard field, a pine forest, and a hill evergreen forest. Gas samples from each site
were monthly taken, using gas-sampling boxes with three replications and four time -
steps at 0, 10, 20, and 40 minutes after setting the gas sampling box. The samples
were analyzed to quantify methane concentration by a Gas Chromatography system
and methane emission rates were calculated. Eleven land use types can be regrouped
into two categories. The first category is methane partial source and sink, which are
two rice fields. Methane consumption and production in the area depends on flooding
conditions. The average methane production and consumption rates were 68.920 and
0.144 mg CH; m? d”*, respectively. The second category is non-flooded land use
types, which are methane sinks including deciduous forests, hill evergreen forest,
fallow fields, field crop area, orchard field, and pine forest. The average methane
consumption rates were 0.236, 0.209, 0.517, 0.240, 0.234, and 0.161mg CH; m? d’/,
respectively. Moreover the study found that there was a highly significant negative

relationship between soil bulk density and methane consumption rate (r = - 0.8319%%*),



During 1999, Mae Chaem watershed emitted methane at the rate of 729.4 tonnes from
all rice fields. While non-flooded land use types consumed methane at the rate of

293 .5 tonnes. The net methane emission in 1999 was 435.9 tonnes.

A model of methane production and consumption was constructed by using
Stella program. The model estimated methane production rates during the rice
growing season ranged from 0.432 to 246.798 mg CHy m™ d”' with an average of
59.702 mg CH4 m?d"!. While the consumption rates in dry season ranged from
0.0006 to 0.802 mg CH, m? d”', with an average of 0.178 mg CH, m? d™.

Methane consumption rates in DFI, F1, F4, F7, OF, and PF were also
simulated. The consumption rates from the simulations were 0.295, 0.566, 0.621,
0.595, 0.240, and 0.194 mg CH; m* d! of DF1, F1, F4, F7, OF, and PF, respectively.

Therefore, model simulation can be developed to estimate the net methane emission,
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