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Table 1 The main performance of microwave radiometers involved in the test
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Table 2 The central frequency of the simulated bright channel
K T FL IR/ GHz ARUEEF S S/ GHz
1 22.24 8 51.26
2 23.04 9 52.28
3 23.84 10 53. 86
4 25.44 11 54. 94
5 26. 24 12 56. 66
6 27. 84 13 57.30
7 31.40 14 58.00
2.2 WEEHE HIFEAR AR A s O LL 4 &4 ST 52 iR 3 (8

AU Sl i o A 4 B BRI — B A R R
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G T E Ik S R A S TR A R AT
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Table 3 Abnormity elimination of brightness temperature data
T MWR-G MWR-A MWR-C1 MWR-C2
MBREEARE BB/ Y% BIBREEAR BIBRE/ % JIBEEAR JIBRE/ % BIBREEAR  HIBR%E/ %
1 6922 7.24 17637 29.70 11812 15. 86 4620 10. 48
2 6805 7.12 5072 8.54 9745 13.09 5608 12.73
3 7591 7.94 5009 8.43 10577 14.21 4375 9.93
4 8139 8.51 5679 9.56 8872 11.92 5440 12.35
5 8702 9.10 8287 13.95 5185 6.96 4098 9.30
6 8579 8.97 3993 6.72 6085 8. 17 3609 8.19
7 11159 11.67 9417 15. 86 5847 7.85 5126 11.63
8 7227 7.56 3760 6.33 7610 10. 22 79 0.18
9 6634 6. 94 3204 5.40 5334 7.16 113 0. 26
10 3680 3.85 1584 2.67 2808 3.77 124 0.28
11 508 0.53 396 0.67 7447 10. 00 302 0.69
12 251 0.26 150 0. 25 665 0. 89 185 0.42
13 275 0.29 635 1. 07 511 0.69 70 0.16
14 251 0. 26 1037 1.75 450 0. 60 41 0.09
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Table 4 Deviation of observed and simulated brightness temperature in clear sky(unit:K)
b0 % /G He MWR-G MWR-A MWR-C1 MWR-C2
\ M HITRRE FHME HRRE FHEE HITRRE FH¥ME HIOTRIRE
22.24 1.16 3.12 —1.92 4.74 3.63 5.19 2.77 5.24
23.04 1.35 3.04 —0. 87 4.82 0.79 2.95 2.30 5.19
23.84 1. 05 2.69 —1.61 4.34 1. 60 3.32 1. 97 4,24
25. 44 0.74 1. 91 —0.08 2.90 2.82 3. 84 1. 96 4,26
26. 24 0.65 1.76 —1.93 4.15 1. 30 1.91 1. 83 3.70
27. 84 0.49 1. 63 —2.21 4.89 1. 10 1. 64 1.58 3.42
31.40 0.50 1. 40 —1.47 3.61 0.70 1.52 1. 60 3.18
51.26 4.09 4.36 4.66 4. 87 2.89 5.39 4.01 5.13
52.28 2.99 3.38 4.02 4.17 4. 90 5.64 3.87 4.68
53. 86 3.38 3.50 1.48 1.71 4.48 4. 60 2.81 3.73
54. 94 0.10 0. 44 —0.35 0.70 1.61 2.31 —0.27 2.43
56. 66 —0.48 0. 66 —0.89 1.07 1. 14 1.54 —1.33 2.47
57.30 —0.46 0.67 —0.96 1.24 1. 16 1.58 —1.42 2.44
58. 00 —0.42 0. 64 —1.02 1.27 1.15 1. 59 —1.55 2.43
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Table 5 Deviation of observed and simulated brightness temperature in cloud samples(unit:K)
MWR-G MWR-A MWR-C1 MWR-C2
AR/ GHz . oo . o - T . oo
T2 WO mRZE FMME WOy RRE SRR Oy maRE CFME HOrfiRE
22.24 0.56 3.43 —1.85 4.59 3.07 5.01 3.17 5.75
23.04 0.72 3. 40 —0.03 4.06 0.42 3.53 2.25 5.38
23.84 0. 30 3.26 —1.16 3.54 1.14 3.74 1.72 4.43
25. 44 —0.18 3.09 —0.03 3.28 2.25 4.06 1.55 4.39
26. 24 —0.35 3.17 —1.81 3.99 0.51 3.39 1.27 4.04
27.84 —0.69 3.48 —2.04 4.57 0.22 3.57 0. 94 3.87
31.40 —0.93 4.08 —1.89 4.54 —0.46 4.17 0. 86 4.16
51.26 2.27 5.85 3.02 5.98 —0.02 6.18 2.23 5.92
52.28 1.56 4.57 2. 86 4.98 2.71 5.37 2.50 4.89
53. 86 3.06 3.35 1.33 1. 86 3.88 4.12 2.58 3.49
54. 94 0.14 0. 45 —0.31 0.67 2.04 2.65 —0.16 2.24
56. 66 —0.43 0.57 —0.72 0.93 1.12 1.45 —1.21 2.26
57.30 —0.42 0.59 —0.74 0.92 1. 16 1. 48 —1.31 2.23
58. 00 —0.38 0.55 —0.99 1.23 1. 27 1.63 —1.49 2.21
F6 BAEIAINZTESELUTREBERBRL (RE:K)
Table 6 Deviation of observed and simulated brightness temperature in precipitation samples(unit:K)
MWR-G MWR-A MWR-C1 MWR-C2
HrL g A</ GHz
M W RIRE FMmE B mGRE SRR HOrRBE CFMME BOraRE
22.24 —35.68 70.45 —62.92 76.12 —19.72 51.28 —38. 66 58.00
23.04 —39. 56 73.98 —66.91 80. 20 —25.85 55.73 —41.13 60. 97
23. 84 —45.00 80. 25 —74.45 88. 00 —29.19 59.55 —49. 26 69.02
25. 44 —55.83 91.23 —84. 45 98. 81 —39. 39 66. 81 —59.42 80. 78
26. 24 —60. 28 95. 69 —92.33 107.09 —44.63 71.42 —66.89 87.45
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Abstract

Ground-based microwave radiometer (MWR) can detect temperature and humidity profiles continu-
ously and steadily, which compensate the shortcoming of the conventional sounding because of the long ob-
servation time interval. As a result, it is very helpful to explore the thermal process evolution of meso-
scale synoptic system. At present, many types of ground-based MWR are developed at home and abroad.
They are of different technical systems and their suitability for wide operational use is much concerned in
scientific research institutions and management departments.

The error of MWR product includes the contribution of both algorithm and hardware system, which is
hard to distinguish. Therefore, to evaluate the observation performance of hardware system of the MWR,
the brightness temperature of MWR is directly compared in this experiment. Using observations of 4-type
radiometers and operational sounding data at the testbed of China Meteorological Adminatration from Janu-
ary 2016 to March 2018, and the simulated brightness temperature based on forward calculation from
sounding data of MonoRTM as the reference, the accuracy of radiometers in different weather and seasons
is compared and analyzed.

Results show that the accuracy of brightness temperature of the domestic radiometer is similar to that
of the imported radiometer. The observed brightness temperature of 4 radiometers are well related with
simulated brightness temperature, and correlation coefficients basically are above 0. 9, reaching a signifi-
cant level of 0. 001. Under clear sky conditions, the average of mean square root between the observed and
simulated brightness temperature of four radiometers is 2. 08 —3. 75 K. And the MWR-G shows the smal-
lest error of brightness temperature, whose average deviation of each channel is 1. 08 K, and the root mean

square error is 2. 08 K. The brightness temperature errors are minimum in winter and maximum in sum-
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mer. Under precipitation conditions, the effectiveness of the brightness temperature observation of MWR
is obviously reduced.

Certainly, there are also some errors in sounding data itself. And it is difficult to completely avoid the
drifting problem of sounding balloon, although a variety of ground-based remote sensing methods are used
to assist the identification. It suggests to develop and apply calibration system with high accuracy and high
stability, to ensure the accurate measurement of the radiometer. In addition, best observation mode of
MWR during precipitation, and the material selection, replacement and maintenance of the radome need to

be tested and verified, to expand the effective detection range of MWR,

Key words: microwave radiometer; error analysis; sounding; brightness temperature; MonoRTM



