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Fig. 1 Simulations of microwave radiation

from F/T soil under complicated surface condition
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Abstract: Frozen soils have strong implications on
fresh water hydrology, terrestrial ecology. weath-
er and climatology. In the Watershed Airborne Te-
lemetry Experimental Research ( WATER) de-
ployed in March, 2008 in the Heihe River basin,
continuous observations of the freezing-thawing
cycles on typical ground surfaces were carried out
at 18.7 and 36.5 GHz by a trunk-mounted micro-
wave radiometer with dual polarizations. The ob-
servations are in consistent with the features of
AMSR-E data. On the basis of the HUT snow e-
mission model, the frozen soil dielectric model is
added to calculate the dielectric constant of frozen-
thawed soils, and the AIEM is used to describe the
surface scattering. A microwave radiation model
for cold surface areas was established to simulate
the microwave radiation of 6 kinds of typical cold
regions. Analysis found that the use of brightness

temperature of 36.5 V and the brightness tempera-

ture ratio between 6. 925 H, 10.65 H, 18.7 H and
36.5 V to measure the changes in surface tempera-
ture and emissivity, respectively, can best reveal
the differences between frozen and thawed soil sur-
faces. The measurement from radiometer also
showed this pattern. Then, Fisher discrimination
was carried out to build up discrimination algo-
rithms through the simulation under complicated
surface condition. Three groups of theoretic linear
functions were established, and microwave radiom-
eter data were used to correct the observation at
18.7 GHz. Finally, the brightness temperature of
AMSR-E products (level 3) in Biandukou, a typi-
cal area of freezing-thawing cycle, is extracted for
validation. The verification results show that the
algorithm can effectively identify the distinction
between frozen and thawed ground surfaces under
a longer time or a wide area. It is a reliable mode

of discrimination.

Key words: frozen and thawed soil; discrimination analysis; microwave radiometer; AIEM; HUT;

AMSR-E



