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Abstract: A comprehensive comparative evaluating approach, consisting of a set of statistical indicators and
comparisons against in situ observations from four established meteorological sites in the upper Heihe River
basin, was proposed in this study. Hourly WRF precipitation and 3 h GLDAS precipitation in the same 5 km
resolution, the latter being interpolated, were evaluated in the period of 2004—2009. It was shown that both the
WRF and GLDAS data had well captured the time and spatial distribution characteristics of precipitation. WRF
data were closer to observed precipitation in representing <1 mm and > 8 mm precipitation in terms of annual
rainy days and annual total amount. But WRF detected less 1~8 mm precipitation, larger peaks in spring,
and fewer total rainy days. GLDAS precipitation had a higher correlation and less annual total amount to that
observed, overestimated rainy days and the amount for <1 mm events and generally underestimated rainy days
for >2 mm. GLDAS data also detected larger peaks in spring. It is necessary to take the characteristics of the
two datasets into account when they are used for the model. Meanwhile, it is urgent to produce more accurate
precipitation data to meet the demands from eco-hydrological studies in HRB.
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Figure 1 Topographic map and locations of the observa-

tion sites of the study area
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Figure 2 Spatial distribution of annual precipitation of WRF and GLDAS of 2004—2009
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Figure 3 Precipitation of WRF and GLDAS on each grid cell of 2004—2009
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Table 3 Comparison of annual total precipitation, correlation coefficient and the percentage

of May to September precipitation between WRF, GLDAS and observations

W G AP K 2 /mm 5—9 H k& I/ % R RMSE /mm
W WRF GLDAS Wil WRF GLDAS WRF GLDAS WRF GLDAS

2004 175.40 114.98 186.86 66 81 86 0.29 0.45 1.72 1.76

2005 299.30 151.55 193.15 71 89 88 0.23 0.36 2.70 2.54

B 2006 131.10 332.27 218.78 73 93 91 0.44 0.40 2.75 1.58
2007 140.80 496.90 278.63 77 82 76 0.44 0.32 3.91 2.00

2008 319.80 447.82 195.16 76 80 77 0.64 0.54 3.33 2.41

2009 167.50 303.69 202.35 82 90 91 0.43 0.40 2.28 1.53

2004 354.20 171.34 281.74 92 87 83 0.37 034 2.97 3.03

2005 404.80 102.76 357.13 95 94 87 0.27 056 3.31 2.72

e 2006 389.10 438.89 379.58 94 96 91 0.49 0.50 3.69 2.70
2007 371.40 496.03 347.37 90 92 75 0.41 0.42 3.60 2.62

2008 477.50 455.29 239.33 88 87 77 0.50 0.50 3.55 3.16

2009 433.00 521.91 269.91 91 95 89 0.39 0.46 4.23 2.99

2004 443.60 151.17 255.09 88 88 83 0.36 0.36 3.48 3.43

2005 510.10 117.07 313.79 91 90 87 0.19 0.59 3.99 3.17
L5y 2006 504.30 412.60 31241 93 97 91 0.47 0.53 3.76 2.95
2007 379.80 504.26 311.60 90 92 77 0.43 0.44 3.54 2.55

2008 458.30 466.17 217.59 91 88 77 0.50 0.52 3.83 3.35

2009 407.20 505.00 243.82 94 94 89 0.43 0.46 3.64 2.74

2004 108.80 62.06 118.16 82 74 85 0.42 0.44 1.04 1.17

2005 218.90 51.60 105.01 84 84 86 0.18 0.76 2.61 1.68

wyge 2006 168.90 166.54 11323 86 90 90 0.47 0.32 2.37 2.39
2007 240.60 264.33 163.22 73 78 74 0.60 0.64 2.31 1.78

2008 206.20 259.95 113.96 72 72 77 0.60 0.62 2.65 1.65

2009 178.00 168.64 120.60 85 92 90 0.33 0.50 2.31 1.78
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Figure 4 Precipitation of WRF and GLDAS on each grid cell of 2004—2009
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Figure 5 Monthly precipitation from WRF, GLDAS and observations in 2004—2009 and their correlation coefficients
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Figure 10 Changes of correlation coefficients while

changing time scale
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Table 6 Advantages and disadvantages of WRF and GLDAS precipitation datasets
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