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Abstract: The accuracies of microwave radiometer (MWR) measurements obtained at Baoshan Station of
Shanghai from July 2018 to July 2019 are evaluated by comparing brightness temperature of MWR against
those calculated from radiosonde soundings at the same site with radiative transfer model. Beyond that,
the performances of the MWR calibration techniques and the effects of radome replacement are estimated.
The results show that the observed brightness temperature from MWR agrees well with the simulated ones
from radiosonde soundings in clear-sky conditions. The correlation coefficients between the two datasets
are over 0. 96 in all channels, with root mean square errors being 0. 15—2. 68 K. The performances of the
V-band channels are better than those of K-band channels. Moreover, the features of brightness tempera-
ture bias vary with channels, including random deviations, systematic biases and biases with significant
seasonal variations. The absolute calibration with liquid Nitrogen (ILN2 calibration) could significantly re-

duce the systematic bias in most of K-band channels. But the brightness temperature from V-band channels
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do not change obviously after calibration. By replacing the radome periodically, brightness temperature bi-

ases in rainy conditions might be reduced significantly. And the recovery time of brightness temperature in

rainy conditions might also be shortened. The results also indicate that the radome made of new material

used in this study is more efficient than the original one in reducing the negative impacts of precipitation in

MWR accuracy. It works for about 4 months.

Key words: ground-based microwave radiometer, brightness temperature, evaluation, calibration
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Table 1 The central frequency of 42 channels of microwave radiometer used in this study (unit: GHz)

Wiy bR Wiy bR WY bR Wiy bR

1 22.24 12 25.98 23 51.51 34 54.94
2 22.51 13 26. 24 24 51.76 35 55. 44
3 22.78 14 26.77 25 52.01 36 55. 84
4 23.04 15 27.30 26 52.28 37 56. 66
5 23.31 16 27.84 27 52.53 38 56.91
6 23.58 17 28.37 28 52.78 39 57.16
7 23.84 18 28.90 29 53.03 40 57.30
8 24.37 19 30. 00 30 53.28 41 57.55
9 24.90 20 31.40 31 53.86 42 58.00
10 25. 44 21 31.93 32 54.26

11 25.71 22 51.26 33 54. 66
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Fig.1 The data acquisition rate of

microwave radiometer at Baoshan
Station in each month from

July 2018 to July 2019
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Table 2 LN2 calibration and maintenance times of microwave radiometer at

Baoshan Station from July 2018 to July 2019
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Table 3 Records of water pouring tests in November 2018

proaman MR
1 19 09:25 09:32
2 23 11:45 11.51
3 27 09:35 09:42
4 28 09:40 09:47
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Fig. 2 The correlation coefficient between

brightness temperatures observed and
simulated in clear-sky condition

from July 2018 to July 2019
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Bias of brightness temperature obtained by microwave radiometer at

and (d) 58.00 GHz (the 42nd channel) in clear-sky condition from July 2018 to July 2019
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Table 4 Mean bias of brightness temperature in 42 channels before and after LN2 calibration (unit: K)

WS — UCE bR

B—UCERR G

5T UERR R

W FS i — UCE bR

B—UCERR G

5T UERR R

1 —0.06 —0.99 —4.04
2 1.74 0.53 —1.44
3 2.18 0.75 —1.06
4 2.82 0.98 —0.73
5 3.17 1. 07 —0.42
6 3.16 1. 01 —0.38
7 3.01 0.92 —0.49
8 2. 81 0. 80 —0.40
9 2.56 0.74 —0.37
10 2.23 0. 68 —0.45
11 2.08 0. 64 —0.39
12 1. 96 0.62 —0. 38
13 1. 85 0. 62 —0.43
14 1. 68 0. 68 —0.35
15 1.58 0. 82 —0.31
16 1.55 1.02 —0.32
17 1.57 1.22 —0.24
18 1.61 1.43 —0.22
19 1.67 1. 86 —0.24
20 1.39 2.47 —0.35
21 0. 95 2.61 —0.53
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Fig. 7 Bias of brightness temperature obtained by microwave radiometer at
(a) 22.24 GHz (the 1st channel), (b) 31.40 GHz (the 20th channel), (¢) 53.86 GHz (the 31st channel)
and (d) 58.00 GHz (the 42nd channel) under precipitation condition from July 2018 to July 2019
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