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Abstract: In this study, the differences of temperature and humidity profiles over China obtained from L
band sounding system, COSMIC occulation observation system and ERA-Interim reanalysis data during
the period 2011 — 2013 are compared. Time series comparisons show a good positive linear correlation
among these three data sets. In addition to a few levels above 10 hPa, L. band, COSMIC occultation and
ERA-Interim reanalysis temperature data accord well with each other, with the temperature bias ranging
within #0.4°C, and the standard deviation between 1 C and 2°C. L band temperature is higher due to the
great influence by solar radiation in the middle to upper troposphere, with the maximum bias of 0. 64°C
when compared with COSMIC occultation. As for relative humidity, things are strikingly different. L
band relative humidity data exhibit a varying degree of dry bias between the lower troposphere and the up-
per troposphere. Moreover, there are obvious diurnal, seasonal and climate regional differences, and the
differences become even more evident during daytime, spring/summer period, and over south moisture cli-

mate areas. Generally, the dry bias is more obvious in the region near the top of troposphere; L band rela-
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tive humidity turns to wet bias at above 200 hPa atmospheric pressure layer. L band and COSMIC occulta-

tion sounding relative humidity, ERA-Interim relative humidity have positive correlations obviously below

the top of troposphere. Nevertheless, there is a negative correlation above the tropopause.
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Fig.1 An abnormal example of relative humidity at the Station 59948
(a) 00:00 UTC 27 February 2012, (b) 00:00 UTC 8 October 2013
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Fig. 2 Temperature comparison of L. band, COSMIC, and ERA-Interim reanalysis data
(a) L band and COSMIC bias, (b) L band and ERA-Interim bias,

(¢) L band and COSMIC correlation coefficient,

(d) L band and ERA-Interim reanalysis correlation coefficient

[L-C/Dif, L-C/Std, L-C/sample number, L&.C/CC, L&.C/sample number refer to bias,

L il Bt as Wkl 5 COSMIC & 2 %% kL Al ERA-Interim 1543 87 % RH < IR B8 X b
()L W5 COSMIC # B2, (D L Ik B as 5 ERA-Interim F43 #7 1 22 ,
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standard deviation, sample number, correlation coefficient and sample number between L band

and COSMIC temperature; L-E/Dif. L-E/Std, L-E/sample number, L&E/CC,

L&.E/sample number refer to bias, standard deviation, sample number,

correlation coefficient and sample number between L band and ERA-Interim temperature;

CI-High (95%), Cl-Low (95%) refer to upper bound and low bound of 95% confident levels]
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Fig. 4 The climate division used in the study

(Green line is the dividing line)
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Fig. 5 Same as Fig. 2, but for the analysis of relative humidity
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(Tllustration is the same as Fig. 2, but for the analysis of relative humidity)
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(Tllustration is the same as Fig. 2, but for the analysis of relative humidity)
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Table 2 The relative humidity bias between L band and COSMIC in different

pressure levels with different temperatures (unit: %)

p/hPa —85C —80C —75C —70C —65C —60C —55C —50C —45C —40C —35C —30C —25C —20C —15C —10C —5¢C 0cC

975 5.91 —3.33 —2.51 —0.75
950 0.38 0.24 —3.46 —2.31
925 1.14 0.4 1.59 —2.4 —1.62
900 0.33 1.82  2.82 —0.8 —2.33
875 —0.89 0.69 0.27 —0.09 —2.32
850 0.78 0.85 —0.84 —1.09 —1.46
825 4.93 1.08 —0.53 —0.8 —0.65 —1.06
800 7.89 —0.6 0.95 —3.69 —0.23 —1.91
775 6.48 —1.8 0.2 —3.7 0.76 —1.66
750 1.88 —0.64 —2.84 —0.72 0.09 —1.98
700 —2.53 —0.34 —3.18 —0.33 —1.52 —0.97
650 —2.6 —3.04 —3.69 —0.58 —0.13 —0.77 —2.23
600 —1.99 —3.32 —1.85 —2.8 —2.16 —2.97 —3.38
550 —3.22 —3.17 —1.76 —2.66 —2.19 —2.62 —4.06 —4.05
500 —4.04 —3.17 —3.58 —3.51 —3.7 —2.65 —4.6 —3.48 —5.44
450 —3.65 —5.76 —4.35 —4.61 —4.91 —3.91 —5.72 —4.49 —5.23 —8.3
400 —7.28 —7.55 —6.72 —6.83 —5.5 —6.27 —6.57 —4.32 —4.94 —7.33

350 —7.35 —7.77 —8.56 —8.74 —7.87 —8.6 —5.94 —5.5 —6.33

300 —11.83 —8.78 —10.56—11.05 —8.51 —5.7 —7.58 —4.87

250 —14.61 —9.38 —7.88 —5.9 —6.54 —8.31 —7.25

225 —17.85 —11.8 —5.33 0.48 —5 —7.13 —3.97

200 —16.48 —4.75 4.29 —2.03 —2.23 5.38

175 —4.46 —3.06 0.2 6.94 10.03

150 —17.54 —1.73 12.21 12.08 10.43

125 —31.16—18.91 —0.08 10.53 14.08 11.24 9.61 13.51

100 —34.03—20.64 —2.89 5.89 12.38 13.34 10.29 9.78

TE 25 FUA B LA IR A

note: blank for no sample
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