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Table 1 Antenna performance and analysis for two typical types of K-band radiometers
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Table 2 Comparison of the K-band downward brightness temperature and antenna temperature for

type-B radiometer and analysis on the influence of environment under different sky conditions

(let Ts=238 K, ATs=22.5 K and other parameters for Ty calculation are the same as Reference [31])
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Table 3 Coefficient ¢ for calibrating the environment temperature influence on K-band brightness
temperature measured by type-B radiometer and the statistics to show the efficiency of calibration
: : , TR 2 e IR A M
WiE BiE/GHz IER® ¢ 2 P
* ’ R Tem=aTpc+b R, Tro=aTpc+b oc
1 22.23 0. 215088 y=1.1112x—2.4141 0.9537 y=0.9862x—0.2928 0.9763
2 22.50 0.224503 y=1.1119x—1. 1412 0.9571 y=0.9792x+0. 9970 0.9763
3 23.03 0.352293 y=1.1879x—0.9221 0.9194 y=0.9700x+2. 1907 0.9680
4 23.83 0.354430 y=1.2161x—0. 7508 0.8861 y=0.9634x+2. 4390 0.9563
5 25.00 0.329222 y=1.2402x—0. 9890 0.8174 y=0.9577x+2. 0860 0. 9395
6 26.23 0.265974 y=1.2885x—2.6649 0.8019 y=0.9890x+0. 6199 0.9431
7 28.00 0.350330 y=1.07142+0. 3436 0.3846 y=1.0091x+0. 0591 0.9138
8 30. 00 0.457644 y=0.11292x+12. 659 0. 0049 y=0.9314x+2.2196 0.7931
40

temperature Tpy »the corrected brightness temperature Ty, and the simulated Tye for 4 typical
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Abstract

Effects of operating environment thermal radiation interference on atmospheric brightness temperature
measurement with ground-based K-band microwave radiometer especially for channels near 28. 0 GHz and
30.0 GHz are studied. A model for simulating antenna temperature which expresses the energy received by
the radiometer based on radiative transfer is derived and used to calculate the response of the brightness
temperature measurements to parameters such as antenna specifications, radome, surrounding temperature
and emissivity. Results show that the equivalent main beam efficiency (%.) defined by 3 dB points is only
73.17% for a typical antenna, of which the half-beam half width «=3. 1° and the gain G=30 dB. The val-
ue of . would be even smaller if factors like aperture radiation effect, shape-error, and occlusion and so on
are taken into account. The brightness temperature would fluctuate by 4. 0 K in case that 7. =70%, the
surrounding temperature and emissivity would change by AT, =10 K and Ae=0. 05 around T,=280 K and
¢=0. 85 if the radome can be neglected. The fluctuation would increase up to 9. 6 K if the size of the open-
ing in the radome is just for the main beam. Therefore, if the equivalent main beam efficiency determined
by the antenna gain and 3-dB beam width for the current radiometer system is not large enough, variation
of the operating environment must be taken into account during the correction of K-band brightness tem-
perature measurement even though LN calibration of the radiometer system can be performed as manual-re-
quired. For this, a brightness temperature correction method for operating environment variation is sug-
gested according to the theoretical relationship and the result from application to observations. Over one
year application after LN calibration shows that the fitness and correlation between the observed brightness
temperature after correction and the calculated brightness temperature with radiative transfer equation is

obviously better than before, especially for channels of 28 GHz and 30 GHz.

Key words: ground-based microwave radiometer; K-band brightness temperature correction; antenna speci-

fications; operating environment interference



