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Abstract: Microwave remote sensing can work at all-time and all-weather conditions, and can penetrate through
cloud, fog, rain, snow and vegetation. The ground-based microwave radiometer is used to measure the
electromagnetic radiation properties of the ground objects in a flexible way, and is widely used in microwave remote
sensing quantitative experiments such as soil moisture and freeze-thaw process. In this paper, a vehicle-mounted
multi-channel dual-polarization microwave radiometer (RPG-6CH-DP) is used as a tool in the field experiment for 3
months. The experiment is carried out to obtain the polarized brightness temperature data under three frequencies of
L(1.4 GHz), C(6.925 GHz), X(10.65 GHz) of different vegetation types in Duolun of Inner Mongolia, China.
The results illuminate that the L.-band has a strong ability to penetrate vegetation, and is extremely sensitive to soil

moisture variation. The observed microwave brightness temperature is affected by both azimuth and incidence angle
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directly. The dataset can be used for understanding the microwave radiative transfer process and its interaction

mechanism with ground objects, development and verification of various theoretical models, improvement of surface

parameter retrieval algorithm, and implementation of the related Earth observation mission.

Keywords: vehicleemounted microwave radiometer;

soil moisture; polarization brightness temperature;

calibration; ground observation experiment; multiple frequencies; L. band; vegetation water content
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Fig.1 Structure of vehicle-mounted microwave radiometer
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Fig.2 Working principle diagram of vehicle-mounted microwave radiometer
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Fig.3 Sky scanning calibration
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Fig.4 L band pointing method
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Fig.5 Brightness temperatures of the scanning sky after calibration, and water-surface microwave radiation

brightness temperatures and the simulated values
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Fig.6 Observation field layout and design of microwave

radiometer receiving radiation range
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Tab.1 Rainfall, evaporation and irrigation time during observation period in 2017

HiH(MM/DD) | 7/19 7/20 7/21 7/22 7/23 7/24 7/25 7/26 7/27 7/28 7/29 7/30 7/31
[ i /mm 0.5 0 19.9 3.3 3.3 2.8 12.5 4.2 0 0 0 0 0
TR J X X X X X X X X X N X X

Hi(MM/DD) | 8/1 8/2 8/3 8/4 8/5 8/6 8/7 8/8 8/9 8/10 | 8/11 8/12 8/13
[ /mm 0 1 0 1.2 0 0 0 0 1.2 0 28.2 0 0
E % X X X N X X N J X J X X X

A (MM/DD) | 8/14 8/15 8/16 8/17 8/18 | 8/19 8/20 8/21 8/22 8/23 8/24 8/25 8/26
[ FF / mm 0 0 0 0 0.4 0 0 0 27.7 0 0 0 0
T % X X N < J X X PN X X X X X
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Fig.7 Time series of microwave polarization radiation brightness temperature and soil moisture of three kinds of crops in different bands
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Fig.8 Variation of polarization radiation brightness temperature with incident angle and elevation angle in different bands
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