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Abstract  Soil moisture is one of the most important factors affecting the climate. However, deficiency of data cov-
erage has limited the progress of soil moisture studies in terms of its role in climate. In this paper, four sets of wide-
ly-used soil moisture data are collected, i. e. the European Centre for Medium Range Weather Forecasting (ECM-
WF) 40-year reanalysis (ERA40), the National Centers for Environmental Prediction/National Center for Atmos-
pheric Research (NCEP/NCAR) reanalysis data, Global Soil Wetness Project product, and the output of the Com-
munity Land Model forced by observational atmospheric conditions. Qualities of these four sets of soil moisture data

over mainland China are evaluated by using observational evidences. The results show that the spatial patterns of the
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four soil moisture data sets generally agree well with the observation. The GSWP2 data are the best one among four

datasets in producing the observational pattern, i. e. , the soil moisture gradually increases from northwestern to

northeastern and southeastern China, with northeastern and southern China being wet, northern and northwestern

China being dry. The seasonal cycle of GSWP2 soil moisture is also better than any of the others. The ERA40 data

have the highest correlation with the observation in producing the interannual variability of the soil moisture. All da-

ta show significant positive correlation between the precipitation and later time soil moisture, while no significant

correlation can be found between precipitation and preceding soil moisture. The relationship between the soil mois-

ture and air temperature is complex and the results are region-dependent.

Key words soil moisture, spatial distribution, seasonal cycle, interannual variation, multi-data intercomparison
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Fig. 1 Distributions of soil moisture observation stations in China: (a) The data collected by Robock et al. 1) and Li et al. 12715 (b) the da-

ta from the China Meteorological Administration (the observation stations with data available frequency above 80% from Mar to Sep)
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*2 MNEFHXISTFHTIEREERRRIEESWNEXRE
Table 2 Correlation coefficients between soil moisture of ERA40, NCEP, CLM, GSWP2 and observations

10 cm 389 B 1 m IR
ERA40 NCEP CLM GSWP2 ERA40 NCEP CLM GSWP2
1Y Rk 0.39" 0. 24 0.70% 0.50 0. 36 0.55% % 0.81% %~ 0.37
rfi 0.56%** 0. 04 0. 32 0.68"* 0.53*** —0.05 0. 02 0. 35
KB 0.77% %> 0.60%**  0.67*** 0. 25 0. 34 0. 33 0.24 0.59 x
CESS S| L 0.59% % 0.56%** 0.63% %% 0.09 0.45% 0.57% %% 0.73% %% 0.05
HER 0.56% 0. 36 0.24 —0.03 0. 39" 0.15 0. 04 0.10
G 0.897 " 0.61%**  0.79%** 0.49 0.73% > 0.55% " 0.58% " 0.83% **
e oy ey xoxx SRIFRORIEIT 9026, 9501 98 %0 M BERLIR
3 XEFEHITEREERTUHNIREEZ (B4 mm)
Table 3 Standard deviation of annual and summer mean soil moisture (units: mm)
10 em 38R 1 m +IERE
OBS ERA40 NCEP CLM GSWP2 OBS ERA40 NCEP CLM GSWP2
ATy pixa 2.17 0.63 0. 64 0. 84 0. 74 17. 22 6.12 6. 84 4,32 8. 30
i 2.02 0. 54 0. 68 0.55 0. 80 20. 51 4. 90 5. 62 4. 65 7.20
TR 1.28 0. 84 0. 90 1.00 1.03 21. 71 7.31 9.15 7.24 11. 60
CES S0 A4t 2.41 1.18 1.20 1. 00 0. 88 18. 97 10. 22 13.58 6.11 6.96
i 3.07 0. 89 1.10 0. 87 0. 99 28. 00 7.45 7.67 5. 44 7.14
R 2. 89 1.43 1.43 1.37 1.71 26. 20 12. 20 12. 20 7.88 19. 88
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air temperature leads (lags) soil moisture; two dotted lines paralleling z axis indicate correlation coefficients at 95% significance level
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