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Table 1 Validation of the CH4MOD model
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Straw application rate Measurement Simulation Relative error
Treatment 2 -2
(kg hm~=2) (CH, kg hm ™) (CH, kg hm ™) (%)
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Relationships of estimated CH, emission flux with various input parameters in calculation using the CH4MOD model
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Table 2 Comparative analysis of different upscaling methods
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Table 3 Relative errors caused by major parameters of CH4MOD in different upscaling methods( % )
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SOURCES OF ERRORS IN SPATIAL UPSCALING OF GREENHOUSE
GAS EMISSION FROM SOIL
—A CASE STUDY OF CH4MOD MODEL
Guo Miao' Ti Chaopu' Cai Zucong’ Yan Xiaoyuan'’
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 School of Geography Science ,Nanjing Normal University, Narjing 210046, China)

Abstract Models are often used to estimate regional greenhouse gas emissions by scaling up verified point data to a
region, and errors may arise in this spatial up-scaling process. To compare the error sizes of different up-scaling methods,
we collected input data of 59 sites required by CH4MOD in Jiangsu Province of China to simulate CH, emission from rice
paddies, and applied three upscalling methods: 1) Take the average of all input parameters of 59 sites as the input param-
eters to model, then calculate the regional CH, emission, which is average-parameter method; 2) Apply the parameters of
one representative sample site to the model, and extend the estimation directly to the regional scale, which is typical-point
method ; 3) Generate 100 virtual sites randomly according to the statistical characteristics of the parameters of 59 samples,
then input them to run the model 100 times and get the average of simulated results as the regional CH, emission, which is
the Monte Carlo method. The results showed that, when compared with the average of simulated results of the 59 individu-
al sites, the average-parameter method and the typical-point method have a relative error of —19.60% and -19.74% ,
respectively, whereas the Monte Carlo method can effectively reduce the relative error to 3. 29% . We also analyzed the er-
ror sources of average-parameter method and the typical-point method.

Key words Greenhouse gas; Model simulation; Spatial upscaling; Error



