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Abstract In this paper, the temperature and water vapor density profiles retrieved by the ground-based
microwave radiometer are compared with those obtained by GPS sounding data at the same site, using the
data of 4 typical typhoon cases obtained by typhoon experiments of Shanghai Typhoon Institute of China
Meteorological Administration. It is found the correlation coefficients of temperature and water vapor
density are 0.988 and 0. 928, respectively. The detection accuracy of the microwave radiometer varies
greatly at different heights. On the whole, the detection accuracy of temperature in the upper layer is
better than that in the lower layer, while the detection accuracy of water vapor density in the lower layer
is better than that in the upper layer. Further research shows that the accuracy of detecting water vapor

density is significantly positively correlated with precipitation intensity, but it has no obvious relationship
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with wind speed or relative typhoon position. Through calculation, the correlation coefficient between the

root mean square error of 21 sets of water vapor density profiles and the rainfall intensity in the

corresponding period is 0. 912. This study quantitatively shows the detection accuracy of temperature by

the microwave radiometer under typhoon weather conditions is relatively high, and the observation quality

of water vapor density has certain reliability and validity. This study will provide a reliable basis for

application of ground-based microwave radiometer in the observation of atmospheric temperature and

humidity structures of strong convective synoptic systems such as typhoons and fronts in the future.
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Details of 21 data sets from microwave radiometer and GPS sounding

RSB B] B KGR km

BRAH G Rl B OB S UL I B ] GPS £z SRR WL i [ U S 2 )
-5 BIEHIZY 5 h 2016-07-09 00:50 2016-07-09 00:49 306. 7(NNE)
-3 HREFTZ 3 h 2016-07-09 0256 2016-07-09 0255 299. 4(NNE)
Je s N BT 20 min 2016-07-09 0526 2016-07-09 0525 289. 6(NNE)
N+3 BhEEZ3 h 2016-07-09 0817 2016-07-09 0816 278. 6( NNE)
N+6 BRI Z16 h 2016-07-09 11:41 2016-07-09 1141 290. 6( ENE)
o M-I3 BEEEIZI13h 2016-00-14 1434 2016-00-14 14,35 13.0(NNW)
REEH M-4 BRERTZ 4 h 2016-09-14 2333 2016-09-14 2334 121. 9(ESE)
CUY-17T BREEWZ417h 2016-09-27 11:15 2016-09-27 11:16 358 8(NNW)
Y-15 BRERTZ 15 h 2016-09-27 1338 2016-09-27 1339 350. 8( NNE)
Y-13 BRERTZ 13 h 2016-09-27 1517 2016-09-27 1517 321.3(NNE)
fifs f61 Y-11 BRERTZ 11 h 2016-09-27 1710 2016-09-27 1710 296. 5( NNE)
Y-9 BRERTZ 9 h 2016-09-27 2006 2016-09-27 2006 265. 1( NNE)
Y-5 BRERTZIS h 2016-09-27 23:19 2016-09-27 23:19 276. 6( NNE)
Y-3 BRERTZ3 h 2016-09-28 0153 2016-09-28 0154 364. 8( ENE)
S os3 BEA 230 2016-10-17 11:17 2016-10-17 11:16  256.2(WNW)
S-21 R 21 h 2016-10-17 1224 2016-10-17 1224 243. 1( WNW)
$-20 BT 20 h 2016-10-17 1334 2016-10-17 13,34 219. 7( WNW)
I S-16 BRI 16 h 2016-10-17 1725 2016-10-17 1724 154. 3( WNW)
S-13 BT 13 h 2016-10-17 2044 2016-10-17 2043 119. 0( WNW)
S-10 BRI 10 h 2016-10-17 23:47 2016-10-17 23,48 74. 6( WSW)
S-7 BT 7 h 2016-10-18 0227 2016-10-18 0228 19. 7( WSW)
TE R SRS B A RO B B s BAR O B 2 FTR
xR2 ANERMBIER
Table 2  Information of 4 typhoon cases
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Fig.1 Best tracks and intensities of Typhoon Nepartak,
Meranti, Megi, and Sarika
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Fig.2 Distance and relative position from the release point
of sounding balloon to the typhoon center ( the
center of concentric circle is the typhoon center;

concentric circles are spaced 50 km apart )
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Fig.3 Comparison of temperature profiles between microwave radiometer and GPS sounding during the influence period of Typhoon

Nepartak, Meranti, Megi, and Sarika
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Fig.4 Scatter diagram and linear fitting of temperature
measured by microwave radiometer and GPS
sounding under typhoon weather conditions
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Fig.6 The same as Fig.3, but for water vapor density profiles
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