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A FIELD MEASUREMENT METHOD OF SPECTRAL
EMISSIVITY AND RESEARCH ON THE FEATURE OF SOIL
THERMAL INFRARED EMISSIVITY *
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Abstract An experiment method is suggested to measure the surface spectral emissivity in field based on iterative spectral-
ly smoth temperature-emissvity separation( ISSTES) algorithm. A deliberately designed experiment is carried out to study
the relationship of the spectral emissivity of soil with different grain size, different sand and water content. The results show
that emissvities become lower when sand content increase and higher when water content increase in 8 ~9. 5um region; In
11 ~13um region, the variance of emissivity is not obvious. Accordingly, a method is suggested for retrieving sand content
and water content of soil with multispectral thermal infrared observation.
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Fig.1 (a)The field measured spectral radiance of soil and atmosphere; (b)Surface spectral emissivity retrieved under

the assumption of different temperature
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Fig. 2 Spectral emissivity of soil with different Si0, content (2}, (b) represent two kinds of soil samples
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Fig.3 Spectral emissivity of sand and soil with different particle size (a)S0, sand (b)seil
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Fig. 4 Spectral emissivity of soil with different water content (a),(b),(c) and (d) represent 4 kinds of soil samples
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Fig.5 Emissivities of soil with different sand contents for ASTER band (r is the band number, w is the sand contents)
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Fig.6 Emissivity of soil with different water contents for ASTER band number (n is the band number, w is the water
contents ) (a)The bands between 10 ~ 14 of ASTER (b)The eleventh and twelfth band of ASTER
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Fig.7 Emissivity ratio of soil with different component content ( a)Emissivity ratio of ASTER thermal band with soil sand
content; (b) Emissivity ratio of ASTER thermal band with water content.
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