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Fig. 3 Variations of brightness temperature in

wheat field with frequencies and polarization

280
275
270 |
4
-
jﬁ 265 |
)
260
——I187GHz(V) . N
e 18,7 GHz (H) \
----365GHz (V)
255 | ——-36.5 GHz (H)
250 L . ' ' ' l
20 30 40 50 o 70
SRS £A S

B4 IS A TR () Al Ak T 5 1 BiEDUE I £ 14 25 Ak
Fig. 4 Variations of brightness temperature in rape

field with frequencies and polarization
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in wheat field at 36. 5 GHz on March 14th
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Study of the Effects of Vegetation on Microwave

Radiation of Frozen Soil in Cold Regions
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Abstract: Study of frozen soil has important signif-
icance. Theory and experiment indicate that micro-
wave radiation can be used to study frozen soil
characteristics. However, the microwave radiation
of frozen soil changes with vegetation coverage.
Vegetation in frozen environment absorbs, emits
and scatters microwave radiation. Therefore, it is
important to study microwave radiation effects of
vegetation on frozen soil in cold regions, and this
kind of study plays an important role in obtaining
frozen soil microwave radiation and monitoring its
transformation. In this paper, a complex micro-

wave model is introduced, which is based on ray-

tracing principal and Matrix-Doubling algorithm.
The total emissivity may be simulated for any inci-
dence angles. The phase difference between VV
and HH channels is also computed. Vegetation
emissivity is calculated by this model as well. With
the comparison of simulated and measured data at
C, X, K, and Ka bands by a dual-polarization
channel truck-mounted microwave radiometer, ra-
diation from vegetation and frozen soil can be cal-
culated. Therefore, studying the microwave radia-
tion effects of vegetation in cold regions on frozen

soil can be done.

Key words: cold regions; frozen soil; vegetation; Matrix-Doubling; microwave radiation



