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Abstract Gross Primary Productivity (GPP) determines the initial substance and energy in the terrestrial ecosystem,
which is an important link between the terrestrial carbon cycle and the atmospheric carbon pool. This study simulates the
GPP in China from 1982 to 2004 by using the CLM4-CN (Community Land Model version 4 with Carbon—Nitrogen
interactions) and evaluates its capability by comparing it with the MTE (Model Tree Ensemble) GPP derived from
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upscaling of FLUXNET eddy covariance observations. We use the results to investigate the effects of different land cover

datasets on GPP modeling. CLM4-CN is shown to effectively capture the spatial patterns of the GPP in China, which

declines from southeast to northwest. However, the model overestimates the magnitude in most areas, particularly those
south of 30°N. The annual GPP in China given by CLM4-CN (CLM4_GPP) is 13.7 PgC a™' on average; and that given by
MTE_GPP is only 6.9 PgC a™'. Although the CLM4 GPP and MTE_GPP show similar intra-annual cycles (R>>0.9) for
different dominant PFTs (Plant Functional Types) in China, the magnitude differs for most PFTs. Inter-annual variability
in CLM4_GPP is higher than that in MTE_GPP for all PFTs. In addition, both the products show the same trends for
tropical evergreen needleleaf trees, boreal deciduous broadleaf trees, and C3 grass; Differences are shown for the other

PFTs. Precipitation is determined to be the main climate factor controlling temporal variation of the GPP in China during

the experiment period. By modeling GPP using two different land cover datasets, we determine that different land cover

datasets can cause obvious changes in the GPP for most regions in China. Thus, accuracy in the land cover dataset is

important for the GPP simulation.
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Fig. 1 The dominant plant functional types in China for (a) MODIS (MODerate-resolution Imaging Spectroradiometer) and (b) MICL (Multi-source

Integrated Chinese Land cover)
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Fig. 2 Comparison of monthly MTE (Model Tree Ensemble) GPP (Gross Primary Productivity), CLM4 (Community Land Model version 4) GPP,

CLM4 MICL (Multi-source Integrated Chinese Land) GPP with corresponding tower-based observations at six flux tower sites ofn China from 2003 to
2004: (a) Changbaishan; (b) Yucheng; (c¢) Qianyanzhou; (d) Dinghushan; (e) Xishuangbanna; (f) Haibei
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Table 2 Pearson correlations and RMSDs (Root-Mean-Square Differences) between CLM4_GPP, MTE_GPP, CLM4_
MICL_GPP, and observed GPP values at six flux tower sites of China
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MBE indicates mean bias, RMSE indicates root-mean-square error, and » indicates correlation coefficient
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Tablel 3 Pearson correlations between intra-annual and inter-annual CLM4_GPP and MTE_GPP time series of dominant

PFTs in China, RMSDs, interannual variabilities, and the trends

{EPRAE % /gC m e A H/eC m™ a”

PFTs ERHIZE R RMSD/gC m™ month™ SEBRHISE R B CLM4 MTE CLM4 MTE
NET Tr 0.99* 134.0 0.29 48.41 21.50 476 0.49
NEB Tr 0.95* 1218 0.44* 52.02 24.99 1.87 —042
BET Tr 0.90* 111.8 —0.14 378.19 21.79 18.0 —1.10
BEM Tr 0.98* 143.1 0.44* 113.50 18.65 —451 0.03
BDT Tr 0.95* 135.1 0.46* 153.90 15.50 —5.70 0.03
BDM Tr 0.98* 93.1 0.53* 46.02 24.90 —0.36 0.61
BDB Tr 0.93* 70.9 031 64.45 28.84 —2.16* —1.66*
BDM Sh 0.94* 1215 0.19 92.73 57.15 —3.86 —278
BDB Sh 0.94* 18.9 —0.07 3122 20.95 —141 1.14
C3AR 0.91% 386 027 40.51 20.79 3.35% 1.08*
C3NA 0.94* 53.1 0.67* 5531 27.23 —2.63 —0.85
c4 0.99* 1176 0.25 146.33 27.46 0.13 —026
Crop 0.97* 779 0.44* 76.64 35.17 —341 —0.58

FPORI 90% R REK AR, B p<<0.1
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Fig.5 The spatial differences of annual mean GPP during 1982 and 2004 between CLM4_ GPP and MTE_GPP in (a) winter (DJF), (b) spring (MAM), (c)
summer (JJA), and (d) autumn (SON)
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