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Abstract Based on quality controlled (RAW) and homogenized (AD]) radiosonde humidity collected at 118 stations in China
and monthly mean specific humidity and relative humidity from four reanalysis datasets (REA) including ERA-Interim, JRA-
55, MERRA and CFSR, a preliminary comparison of upper air specific humidity and relative humidity over China between ra-
diosonde data and the 3rd generation reanalysis datasets is conducted. The relative differences, correlations, standard devia-
tions and linear trends during 1979 — 2015 derived from RAW, AD]J and REA are analyzed. The results reveal significant dis-
continuities in the time series of RAW radiosonde humidity in China. Homogenization has improved the continuity of time series
of humidity but introduced significant dry biases, which explains why ADJ is 5% —43% lower than RAW. The averaged spe-
cific humidity and relative humidity over China from REA are generally higher than those from radiosonde and the differences in
relative humidity (7% —48%) are higher than that in specific humidity (4% —13%). Meanwhile, the differences in the upper
troposphere are larger than those in the lower troposphere. The differences in spring and autumn are more significant than
those in summer. The specific humidity and relative humidity from the four reanalysis datasets are highly consistent, whereas
that from the JRA-55 are relatively more similar to radiosonde with lower humidity than other three reanalysis products. Corre-
lations and standard deviation ratios of specific humidity and relative humidity demonstrate a higher consistency regarding annu-
al variability and dispersion in the lower troposphere between REA and ADJ, and the dispersion in REA is obviously higher
than that in AD] in the middle and upper troposphere. The linear trends of specific humidity are consistent between REA and
AD]J in the lower troposphere, where both show a wetting trend, but different in the middle troposphere, where a wetting
trend is found in ADJ and a drying trend is found in REA. The linear trends of relative humidity in the troposphere are obvious-
ly different between REA and AD]J, i.e., a drying trend is found in REA in the troposphere while a wetting trend and an even
more significant wetting trend in the middle and upper troposphere from AD].
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Fig. 1

Distribution of radiosonde observation stations in China

(Red circles denote Hong Kong (ID# 45004) and Qingyuan (ID# 59280)
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Fig. 2 Annual relative humidity (a,c,e; %)and specific humidity (b,d,f;g/kg) averaged over China
during 1979 — 2015 derived from original and homogenized radiosonde observations (RAW and AD]J)
and from reanalysis datasets (REA) at 850 hPa (a, b), 500 hPa (¢, d) and 300 hPa (e, D)
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R A 3 R S T A T A B (26 /(10 @) T EG IR (g/ (kg + 10 a)) 5 32 3l {048 46 80 3 )5 i 22
Differences in relative humidity (% /(10 a)) and specific humidity (g/(kg + 10 a)) at Hong Kong, China

and Qingyuan before and after the radiosonde mode change at station # 59280 derived from OBS and REA

RAW(59280) ADJ(59280) Tk ERA JRA CFSR MERRA
850 hPa -20.1 -4.8 0.8 -5.3 -3.8 -2.9 -5.3
700 hPa -20.0 -2.0 0.8 -5.7 4.4 -4.1 -3.4
iERORITYI 500 hPa -14.4 -4.3 1.2 -0.4 0.7 0.8 -0.1
400 hPa -16.1 4.4 -0.1 -1.5 -1.4 -0.3 -1.5
300 hPa -16.6 -3.7 0.6 -0.4 -3.0 0.6 -0.9
850 hPa - 2.611 —0.694 —0.166 - 0. 876 —0.604 —0.586 —-0.819
700 hPa -1.934 —0.238 -0.067 —0.705 -0.514 —0.500 —0.405
HWR 500 hPa —-0.784 —0.291 0. 000 —0.147 —0.052 —0.063 -0.109
400 hPa —0.472 -0.194 —0.005 —0.075 -0.071 —0.044 -0.072
300 hPa -0.178 —0.056 0.028 -0.018 -0.037 —0.005 -0.029
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Table 2 Trends of upper air relative humidity (% /(10 a)) and specific humidity (g/(kg ¢ 10 a)) over China
and Hong Kong during 1979 — 2015 derived from OBS and REA

(underlines denote the values are significant at the 95% confidence level)

I ERA JRA CFSR MERRA AD] RAW HK

850 hPa -0.92 -0.80 - 1.54 -0.69 0.12 -2.03 0.88

700 hPa -0.83 -0.77 -0.99 -0.55 0.10 -3.13 0.36
MIXHRIE 500 hPa -1.18 -0.83 -1.33 -1.52 0.31 - 4.42 -0.19
400 hPa -1.06 -0.67 -1.35 - 1.66 0. 24 -5.01 -0.26
300 hPa -0.68 -1.00 -1.37 - 1.40 0. 24 -5.85 -0.39

"""""""""""" 850 hPa  0.009 0,038  0.017 0047 0,100  -0.076  0.180

700 hPa -0.015 0. 000 0.014 0.046 0.065 -0.150 0.074

e i 500 hPa -0.019 ~0.005 ~0. 009 ~0.008 0.020 -0.135 0.003
400 hPa ~0. 009 ~0.001 -0.006  —0.009 0. 004 -0.091 0.001

300 hPa 0.001 -0.002  —0.002 - 0. 004 0. 000 - 0.040 0.003
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