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Abstract An intercomparison by interpolation is made between two types of reanalysis data (NCEP/NCAR and
ERA-Interim) and seven months (May 2008 to December 2008) measurements of high vertical resolution GPS radio-
sonde (RS92) at Shouxian station (32. 56°N, 116. 78°E), China. The correlation coefficient (R), bias (Bi.), and
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mean absolute deviation (M,q) of temperature (T), zonal wind (U), meridional wind (V), and relative humidity

(RH) are presented at the standard pressure levels of two reanalysis data sets from 1000 hPa to 20 hPa. The results
indicate better correlation of RS92 observations with the ERA-Interim data than that with the NCEP/NCAR data.
T, U, and V have higher correlation coefficients than RH at all levels. R of T is close to 1. 0 from 1000 hPa to 250
hPa and decreases gradually above 250 hPa. The absolute values of bias for T is mostly less than 0.3 °C between
ERA-Interim and RS92., but about two times between NCEP and RS92 at all levels. R of U is larger in middle and

upper troposphere than in lower troposphere and lower stratosphere. R of V increases with height in the troposphere

and decreases dramatically in lower stratosphere. R of RH decreases with height. It is shown that Bi,,of RH ranges

from 10% to 20% through 400 hPa to 100 hPa and becomes smaller than 10% in the upper layers, which is in part

attributed to the limitation of measurement precision.
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Table 1 Intercomparison of temperature at different levels between the reanalysis data (NCEP, ERA-Interim) and RS92 obser-

vation data

R Bis/ °C M,/ °C
JZ/ hPa  FEARZL(BHRED NCEP ERA-Interim NCEP ERA-Interim NCEP ERA-Interim
20 110 0. 811 0. 826 0.21 —0.21 0. 96 0. 88
30 326 0. 588 0.703 —0.13 —0.13 1. 08 0.93
50 593 0. 700 0.792 0.02 0.16 1.08 0.92
70 686 0. 849 0. 892 —0.07 —0.08 1. 16 1. 00
100 761 0. 937 0. 965 —0.04 —0.22 1.11 0. 83
150 796 0. 924 0. 968 0.33 —0. 06 0. 94 0.59
200 811 0. 920 0. 961 0. 65 0.29 0.99 0.61
250 812 0.979 0. 988 0. 67 0. 30 0. 96 0. 60
300 814 0. 989 0. 994 0.43 0.22 0. 84 0.55
400 815 0.992 0. 996 0.18 0.02 0.72 0. 50
500 817 0.991 0. 994 0.10 —0.05 0. 69 0.55
600 818 0. 989 0.993 —0.04 —0.22 0.73 0.59
700 818 0. 989 0. 994 —0.06 —0.15 0.73 0.58
850 820 0. 990 0. 994 0. 28 —0.14 0. 88 0. 68
925 823 0. 989 0. 995 0. 33 —0.39 0. 96 0.71
1000 704 0.972 0.991 —0.56 —0.06 1. 69 0. 84
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Fig. 1 Variation of R (left panel) and M,q (right panel) for temperature as the function of pressure. Solid and dashed lines represent the

comparisons of RS92 data with NCEP (N-RS92) and ERA-Interim reanalysis data (E-RS92), respectively
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Table 2 Intercomparison of zonal wind at different levels between the reanalysis data and RS92 observation data

R Bis/m 57! M,/ mes !
JZU/ hPa  FEAEL (R RED NCEP ERA-Interim NCEP ERA-Interim NCEP ERA-Interim
20 107 0. 907 0. 939 0. 36 0. 20 2.07 1.62
30 317 0.952 0. 962 0.28 0.34 2.04 1.82
50 571 0.954 0. 964 0.68 0.09 2.46 2.10
70 667 0. 966 0.976 0. 88 0. 04 2.76 2.26
100 737 0. 980 0.984 0.76 —0. 06 2.78 2.37
150 780 0. 986 0.991 0.25 0.03 2.71 2.15
200 803 0. 986 0.993 —0.53 —0.53 2.94 2. 06
250 808 0. 984 0.992 —0.49 —0.67 2.99 2. 06
300 811 0.972 0. 988 —0.25 —0.39 3.27 2.16
400 811 0. 955 0.978 —0.10 —0. 37 2.89 2.09
500 813 0.938 0. 968 —0.01 —0.26 2.53 1. 85
600 815 0. 907 0.954 —0.22 —0. 04 2.53 1. 80
700 815 0. 879 0. 941 —0.39 —0.01 2.53 1.77
850 814 0. 851 0. 930 —0.53 —0.03 2.41 1. 66
925 818 0. 858 0. 929 —0.43 0.07 2.21 1.61
1000 701 0.768 0. 855 —0.27 0.18 1.79 141
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Table 3 Intercomparison of meridional wind at different levels between the reanalysis data and RS92 observation data

R Bis/m 57! M,/ mes !
JZU/ hPa  FEAEL (R RED NCEP ERA-Interim NCEP ERA-Interim NCEP ERA-Interim
20 107 0.577 0. 656 0. 04 —0.12 2.08 1.87
30 317 0.613 0. 690 0. 26 0. 06 2.38 2.15
50 571 0. 586 0.637 0.01 —0.06 2.39 2.26
70 667 0.619 0.714 0.19 0.18 2.95 2.59
100 737 0. 828 0. 865 —0.20 —0. 26 3.01 2.75
150 780 0. 920 0.948 0.76 0.16 2.95 2.31
200 803 0. 940 0. 964 —0.002 —0.25 2.92 2.24
250 808 0.928 0. 964 0. 36 0.13 3.10 2.16
300 811 0.913 0.958 0.08 —0.09 3. 00 2.19
400 811 0. 869 0.930 0. 20 0.08 2. 66 1.99
500 813 0. 869 0.930 0.22 0. 20 2.35 1.75
600 815 0. 874 0.926 0.27 0. 06 2.22 1.70
700 815 0. 872 0.931 0.32 0.11 2.12 1.59
850 814 0. 819 0. 894 0.19 0. 30 2.09 1. 63
925 818 0. 820 0. 887 0. 26 —0.03 2.05 1.55
1000 701 0.785 0. 868 0. 20 0.03 1.62 1.26
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Table 4 Intercomparison of relative humidity at different levels between the reanalysis data and RS92 observation data

R Bias Mg
JZU/ hPa  FEAEL (R RED NCEP ERA-Interim NCEP ERA-Interim NCEP ERA-Interim
20 70 0.419 —0.90% 0.90%
30 256 0.219 —0.55% 0.55%
50 507 0. 459 1.15% 1.17%
70 609 0. 747 5.65% 5.66%
100 705 0. 650 17.01% 17.18%
150 753 0. 725 17.03% 17.72%
200 781 0. 808 23.46% 24.25%
250 786 0. 827 24.64% 25.55%
300 793 0. 672 0. 812 7.30% 19.37% 17.08% 21.52%
400 799 0.786 0. 846 —3.45% 9.01% 14.61% 14.60%
500 808 0. 802 0. 863 —2.95% 2.84% 14.65% 12.34%
600 807 0. 834 0. 893 —3.60% —0.33% 14.22% 10. 78%
700 811 0. 856 0. 895 —4.41% —2.15% 13.16% 10. 64 %
850 817 0. 841 0. 887 —4.41% —1.30% 12.50% 9.85%
925 815 0. 850 0. 904 —4.40% 0.07% 11.46% 8.16%
1000 698 0. 859 0. 939 3.25% —2.11% 10. 41% 6.08%

1. NCEP A 3THHE 250 hPa i 3 LA b B0AT AR B Rt .
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Fig. 2 Variation of R (left panel) and M,q (right panel) for (a) zonal and (b) meridional winds as the function of pressure
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Fig. 3 Variation of R (left panel) and M,q (right panel) for relative humidity as the function of pressure
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