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Fig- 1 Brightness temperature measured by radiometer
is the sum of two kinds of emission from
ice layer and water layer
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Fig- 3 Upward emission from layer 3
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Fig- 4 Simple model in comparison with complete model

I complete model; II- simple model
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Table 1 Sea ice thickness derived from aerial observation data in comparison with the in situ measurements at sea
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Fig- 5 Statistical curves of sea ice brightness temperature

relative to ice thickness (0° observation on ground)
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Fig- 6 At 30° observation angle and vertical polarization. Scm band statistical curve relating sea ice brightness

temperature to ice thickness based on ground experiment in January 1996
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Variation of brightness temperature measured at

different polarizations with observation angle in Jan-

1996. (ice thickness d=20cm, f=37GHz)
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Study on Sea Ice Microwave Radiating Propagation Model and Experiment

WU MingYu LUO Xian
(Institute of Ocean Technology, SOA  Tianjin 300111)

Abstract Sea ice is an important element affecting heat circulation of the earth-

Based on the heat emission of sea ice and sea water, the paper analyzes a 3-layer medium at sea surface used
to sense sea ice and derives the following model relating intermediate medium to the received emission brightness
temperature; Tp—A 1T Be “”where A, B and C all depend on polarization, observation angle and frequency of
the remote sensing system. they can be deduced from sea ice in situ measurement on ground. The model agrees
with propagation features of electromagnetic wave in loss medium and reflects the relationship between the re-
ceived energy by passive microwave remote sensing system and the propagation distance-

In recent years. 4 bands of microwave radiometers were used to measure sea ice on ground (0 degree obser-
vation angle) and 3 of them were used in aerial remote sensing: two results are basically in agreement - The fact
shows that the model is correct and feasible-

Sea ice thickness distribution along the flight line over Liudongwan Gulf and statistical curve relating
brightness temperature to ice thickness are given-

Several factors affecting measurement and limiting ice thickness identification are pointed out -

Key words Sea ice; Passive microwave remote sensing, Model



