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Estimates of methane emission from Chinese rice paddie

s by linking a model to GIS database
HUANG Yao, ZHANG Wen, ZHENG Xun-Hua, HAN Sheng-Hui, YU Yong-Qiang

Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 10
0029, China

Abstract Methaneisone of the principal greenhouse gases. Irrigated rice paddies are recognize
d to contribute to the atmospheric methane concentration. M ethane emission from rice paddiesi
samong the most uncertain estimates of the agricultural sector in rice-growing countries. Efforts h
ave been made over the |ast decade to estimate CH4 emission from Chinese rice paddies viamo
del method. However, these estimates showed great uncertainties due to different models and u

p scaling methods. Reduction in the uncertainties might be achieved by coupling field-scale mode

| to regional databases. The objective of this paper isto develop a methodology of coupling a CH
4 emission model to regional databases by which the CH4 emission from Chineserice paddiesis ]
hen estimated.

CH,MOD, amodel for smulating CH,, emission from rice paddies with aminimal number of inpu

ts and parameters that are commonly available, is of great potential for up scaling as it has providg
d aredlistic estimate of the observed results from various sils, climates and agricultural practice
s. By linking spatial databasesto CH4MOD, CH4 emission from Chinese paddies in 2000 rice
growing season was simulated with adaily step. The spatial databases were created by GIS wit

h aspatia resolution of 10kmx10km, which include soil sand percentage, amounts of crop stra
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w and roots from previous season as well as farm manure, water management pattern, dates of ri
ce transplanting and harvesting, acreage of rice planted, rice grain yield and daily air temperatur

e. The software of ArcGIS was used for all of the GIS needs, including the data access, the proje
ction definition, the overlaying of different vector layers, the creation of grids (an raster format o

f ArcGIS software) by converting vector data, and the conversion of data between grid and ASC
[l formats.

Methane emission from rice paddies of mainland Chinain 2000 rice-growing season was estimate
dto be 6.02 Tg (1 Tg=109 kg). (1.46Tg) are from the early-rice and the |ate-rice growing seaso
ns, respectively.




It was concluded that regional CH,, emission from rice paddies could be estimated by coupling C

H4AMOD to regiona databases with a high spatial resolution. A further effort should be focused o
n improving the quality of the spatial databases, especialy in the amount of added organic matte

r and water regime. It is also necessary to evaluate the uncertainties of the present estimates by w
hich the way to improving accuracy could be approached.
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