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Abstract: Using the sounding observation data (SO), raw sounding observation data (RSO), GPS/MET
data, microwave radiometer data (MWR), GFS reanalyzed data and the mesoscale area-limited model WRF
data, the precipitable water vapor (PWV) was estimated. Through the error analysis of different data, it
is found that the SO PWV and RSO PWYV are the same basically. The correlation coefficient of the GPS/
MET PWV, the MWR PWV, the GPS PWV, the WRF PWV and the SO PWV are 0. 94, 0. 92, 0. 93,
0. 80, respectively. The correlation coefficients of the GPS/MET PWV, the MWR PWV and the SO PWV
reduce to 0. 85 and 0. 81 seperately when raining, and the error distribution of the GPS/MET PWYV is con-
centrated, while the error distribution of the MWR PWYV increases significantly, because the water vapor
density error increases abnormally in the part 1—2 km. The PWV is generally low, except for the MWR
PWYV and the GPS/MET PWYV at Yichang. The GPS/MET PWYV is averagely 3 mm lower than the SO
PWYV at Yichang and Enshi, the GFS PWV at Wuhan and Enshi is respectively 1 mm and 7 mm, the WRF
PWYV at Enshi is averagely 2 mm and 6 —8 mm at Wuhan and Yichang. The surface pressure of GFS is
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lower than the observation at Enshi is the reason for the GFS PWV errors, but the dew-point temperature
of GFS is higher than SO. The dew-point temperature analysis shows that the GFS at Wuhan, the GFS at
Yichang, and WREF at three stations are lower below 850 hPa and higher above 850 hPa than SO, except
for the GFS at Enshi. The correlation coefficient and the error distribution of the WRF PWV and the SO
PWYV analysis show that the 12 h forecasting is better than 24 h.

Key words: sounding observation (SO), GPS/MET, microwave radiometer (MWR), GFS, WRF, error

distribution
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Table 1 The correlation coefficient, absolute error, average error of
PWY estimated by multiple data between RSO PWYV and others

PR £A PR AHC R B R A 1R ZE/mm AR 2/ mm S H R 22/ mm
R R 0.9979 6. 2660 0.6987 —0.2793
HE-RE= 0. 9986 2.2729 0. 6077 —0.2240
Rt Fb AR = 0.9975 3.2333 0. 5850 —0.0515
T B-GPS/MET 0. 9684 13.6248 4. 0630 —3.4484
BiEi-GPS/MET 0. 9410 18. 3061 3.4175 —2.3827
BB 0. 9150 44, 4098 5. 2496 3. 7002

W -GFS FL4M 17 0.9712 15. 7947 2. 8693 —1.4616

B B -GFS F40#1 0.9653 18. 0089 2. 8190 0.4413

Biti-GFS -4 #r 0. 9304 19. 4820 7.6316 —7.4248
RIN-WRF12 0. 8044 27.9584 8. 7736 —6.6307
T B-WRF12 0. 9292 20. 7286 6.8795 —6.1555
Bii-WRF12 0.9178 14. 1068 3. 6834 —1.7829
RI-WRF24 0. 8226 30.1106 9.3009 —8.0130
H B -WRF24 0. 9076 33.8186 7.6309 —6. 8542
T i -WRF24 0.8772 17. 15028 4. 6982 —2.5425
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Fig.1 The vertical profiles of temperature
and dew point temperature calculated by
sounding observation (SO) and raw

sounding observation (RSO)
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Fig. 2 The time series of PWV (a) Yichang and (b) Enshi estimated by sounding
observation and ground-based GPS/MET
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Table 2 The correlation coefficient, absolute error, average error between GPS/MET PWV
and SO PWYV with and without rainfalls
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Fig. 3 The vertical profiles of microwave radiometer and sounding observation between 1 May

and 30 September 2012 with and without rainfalls
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Fig. 5 The time series of SO PWV and WRFVAR PWYV forecast period
of 12 h and 24 h in Wuhan (a), Yichang (b). and Enshi (¢) from May
to September 2012
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Fig. 6 Average error of dew points between

sounding observation and WRFVAR forecast

period of 12 h and 24 h
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