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Abstract: Based on monthly mean homogenized radiosonde temperature and dewpoint depression dataset
from 98 stations in China during the period 1980—2010, NCEP/NCAR reanalysis dataset, ERA-Interim
reanalysis dataset and JRA-25 reanalysis dataset, a comparative analysis of specific humidity from these
four datasets over China is performed by means of analogical analysis and tendency analysis. The results
suggest that: (1) In terms of spatial distributions, the spatial correlation coefficients between JRA and
OBS datasets are the highest. (2) The values of three reanalysis datasets are generally higher than that of
radiosonde dataset, JRA dataset is much closer to observed dataset except for several stations and levels.
Relative tolerance between reanalysis and radiosonde datasets increases with height and it is higher in win-
ter and spring than in summer. (3) When it comes to the long term trend, JRA is closer to OBS in lower
troposphere, and in middle and upper troposphere, ERA is much closer to OBS.
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Fig. 1 Distribution of radiosonde stations in China

(The number represents the series number of the station)
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Table 1 Spatial anological coefficients between
multi-year mean specific humidity in reanalysis

datasets and radiosonde dataset

= J# /hPa NCEP 5 OBS ERA 5 OBS JRA 5 OBS
850 0.97 0.99 0.99
500 0. 90 0.91 0. 89
300 0. 61 0.75 0. 80
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Table 2 Spatial anological coefficients between monthly mean specific humidity

in reanalysis datasets and radiosonde dataset

EiBE/hPa 1 H 2 A 3H 1A 54 6 H 7H S H 9H 10 11 H 12 A

850 0.92 0. 85 0. 85 0. 86 0.90 0.92 0.91 0.92 0.91 0. 88 0. 81 0.79

NCEP 5
(/)i’SQJ 500 0.74 0.78 0. 81 0. 83 0.89 0.93 0.93 0. 94 0.93 0.90 0.76 0. 68

I

300 0.76 0.75 0.71 0.74 0.76 0.73 0.55 0.50 0. 63 0.73 0.76 0.73
ERA 850 0.99 0.99 0.99 0.99 0.99 0.98 0.97 0.98 0.99 0.99 0.99 0.99
()B'; 500 0.83 0.85 0. 85 0. 86 0.91 0. 94 0.93 0.94 0. 94 0.90 0. 80 0.79
) 300 0.76 0. 80 0. 81 0. 82 0.82 0. 81 0.75 0.74 0.76 0.76 0.78 0.74
RA 850 0.99 0.99 0.99 0.99 0.99 0.98 0.97 0.98 0.99 0.99 0.99 0.99
]()Bg 500 0. 84 0.85 0. 85 0. 86 0.90 0.92 0.91 0.92 0.91 0. 88 0. 81 0.79
300 0.83 0. 84 0.82 0. 83 0. 86 0.87 0.81 0.81 0.83 0.81 0. 81 0.79
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Fig. 3 Relative tolerance between multi-year mean specific humidity in reanalysis datasets and radiosonde dataset (unit: %)

(a) NCEP and OBS, (b) ERA and OBS, (¢) JRA and OBS
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Table 3 Climatic trend coefficients and climatic trend rate of reanalysis datasets

and radiosonde dataset [unit: g« kg~' « (10 a) ']

ERA H% JRA % NCEP % OBS i
i [ /hPa R ER g IR S A ¥ A B R8s
EX 14 TES E% 1 1 [7] 2 Y/ 1 1] 2 Yl EES
850 —0.03 —0. 005 0.32 0.053 —0.17 —0.027 0.54 0.096
500 —0.18 —0.01 —0.28 —0.02 —0.68 —0.06 0.70 0.05
300 0.28 0.003 —0.50 —0.007 —0.78 —0.021 0. 65 0. 003
7.0 ~—ERA —*JRA F4 EFEHBELIWILESHESILBENEXRY
o NCEP=-0BS Table 4 Relative coefficients of annual mean specific
o humidity reanalysis datasets and radiosonde dataset
& WlE/hPa ERA [ JRA L NCEP i
5 850 0.68 0.81 0.57
451 500 0.09 —0.09 —0.35
300 0.68 —0.09 —0.16
4'01980 1986 1992 1998 2004 2010

Eohy

Kl 6 850 hPa % [H4FF 2 150 47 L it
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Fig. 6 Curves of 850 hPa annual mean
specific humidity in reanalysis and

radiosonde datasets of the whole country
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Table S5 Climatic trend coefficients and climatic trend rate of monthly mean specific humididty in reanalysis

and radiosonde datasets [unit: g+ kg™' « (10 a) ']

ERA [t JRA i NCEP [t OBS 1
FBE/hPa HAY AfRfa% i IR i R T R A
850 1 0.02 0. 006 0.03 0.008 —0.01 —0.002 0.12 0.028
2 0.23 0.089 0.27 0. 104 0.24 0.093 0.34 0.13
3 —0.11 —0.036 0.0 —6X107* —0.11 —0.035 0.03 0.011
4 —0.07 —0.025 0.19 0.07 —0.12 —0.045 0.13 0. 049
5 —0.20 —0.08 0.04 0.016 —0.28 —0.113 0.15 0.057
6 —0.05 —0.017 0.21 0.078 —0.22 —0.077 0. 40 0.156
7 0.11 0.049 0.38 0.189 0.08 0.036 0.56 0.287
8 —0.16 —0.056 0.18 0.067 —0.2 —0.071 0.43 0.147
9 0.26 0.126 0.33 0.171 0.16 0.074 0. 49 0.248
10 —0.10 —0.049 —0.03 —0.016 —0.17 —0.082 0.08 0.039
11 —0.17 —0.081 —0.15 —0.071 —0.22 —0.102 —0.09 —0.034
12 0.03 0.013 0.05 0.019 —0.02 —0.006 0.11 0.039
500 1 0.05 0.003 0.02 0.001 —0.39 —0.028 —0.05 —0.002
2 —0.26 —0.016 —0.25 —0.016 —0.5 —0.04 —0.16 —0.005
3 —0.04 —0.002 —0.1 —0.007 —0.49 —0.039 0.05 0.002
4 —0.14 —0.012 —0.2 —0.018 —0.55 —0.059 0.11 0.006
5 0.07 0.007 0.02 0.002 —0.44 —0.055 0. 68 0.068
6 —0.13 —0.017 —0.24 —0.035 —0.57 —0.098 0. 69 0.143
7 0.00 5X10 —0.11 —0.023 —0.37 —0.083 0. 64 0.163
8 —0.02 —0.004 —0.13 —0.024 —0.41 —0.075 0.72 0.146
9 —0.06 —0.008 —0.20 —0.027 —0.48 —0.068 0.56 0.082
10 —0.25 —0.046 —0.27 —0.051 —0.45 —0.09 0.22 0.02
11 —0.27 —0.028 —0.28 —0.028 —0.54 —0.07 —0.17 —0.008
12 —0.10 —0.005 —0.03 —0.001 —0.49 —0.038 —0.18 —0.005
300 1 0.38 0.004 0.10 7X107* —0.30 —0.004 0.13 31071
2 0.11 0.001 —0.17 —0.002 —0.36 —0.006 0.33 7X107
3 0.26 0.003 —0.26 —0.003 —0.36 —0.006 0. 65 0.002
4 0.13 0.002 —0.34 —0.005 —0.67 —0.017 0.5 0.002
5 0. 48 0.014 —0.04 810 —0.58 —0.023 0.72 0. 007
6 —0.10 —0.003 —0.51 —0.018 —0.80 —0.047 0.51 0.007
7 0.20 0.008 —0.36 —0.014 —0.63 —0.041 0.53 0.012
8 0.20 0.008 —0.36 —0.015 —0.61 —0.033 0.5 0.008
9 0.13 0.003 —0.56 —0.014 —0.63 —0.026 0.11 1073
10 0.11 0.003 —0.30 —0.008 —0.50 —0.021 —0.06 —5X10*
11 —0.18 —0.003 —0.37 —0.006 —0.57 —0.015 —0.15 —6x10""
12 —0.11 —0.001 —0.30 —0.003 —0.55 —0.008 0.13 3% 10
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Table 6 Relative coefficients of monthly mean specific humidity in reanalysis and radiosonde datasets

A 850 hPa 500 hPa 300 hPa
ERA JRA NCEP ERA JRA NCEP ERA JRA NCEP
1 0.97 0.97 0.95 0.83 0.86 0.82 0.28 0.50 0.56
2 0.98 0.98 0.97 0.71 0.75 0.76 0.34 0.27 0.26
3 0.96 0.97 0.93 0.74 0.73 0. 60 0. 60 0.29 0.23
4 0.93 0.94 0.91 0.72 0.73 0.53 0.77 0.48 0. 20
5 0.89 0.94 0.84 0.36 0. 29 0. 01 0.78 0.41 0.02
6 0.82 0.89 0.70 0.25 0.07 —0.07 0.56 0. 09 —0. 04
7 0.79 0.88 0.79 0. 48 0. 30 0.21 0.79 0.21 0.21
8 0.70 0.80 0. 68 0. 33 0.16 0. 02 0.81 0.35 0.04
9 0.94 0.94 0.89 0.58 0.36 0. 21 0.79 0.52 0.28
10 0.97 0.97 0.94 0.77 0.74 0. 66 0.89 0.89 0.76
11 0.97 0.97 0.96 0.75 0.77 0.74 0. 80 0.84 0.76
12 0.98 0.98 0.96 0.63 0.70 0.76 0.67 0. 64 0. 60
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Fig. 8 Curves of 850 hPa specific humidities in

reanalysis and radiosonde datasets in July
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