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Fig.1  Acquisition flow chart of the emissivity
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Fig.2  The Schematic of emissivity acquisition
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Fig.3 The Schematic of temperature acquisition
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Analysis of the optical properties of typical surface emissivity based
on the data of MODIS satellite telemetry

GU lJilin, LIU Miao, TANG Hongshan
( School of Physics and Electronic Technology, Liaoning Normal University, Dalian 116029, China )

Abstract; The emissivity is a physical quantity that represents the physical surface radiation ability and is an im-
portant parameter in radiation transmission and infrared remote sensing. The optical characteristics of surface em-
issivity have been studied by means of the variation of the emissivity rate of typical surface in different seasons
with various wavelength and temperature. Here the typical surfaces include grass, sand, loess, river, snow and
ice. By summarizing the relevant literatures and analyzing the measurement methods of emissivity, a method to
obtain surface emissivity and surface temperature was proposed based on the data of MODI11B1. The emissivity
rates of six thermal infrared bands in different regions and seasons were inverted under the ENVI Classic software
environment from December 2015 through August 2016. The line charts of 11 340 indicator samples were drawn
to analyze the variation trend of surface emissivity with wavelength. Using the HDF plug-in to read the typical
surface temperature parameters, 1 890 data points of the surface temperature were obtained according to the miss-
ing data of the linear fitting supplement. The relationship between emissivity and temperature was analyzed by u-
sing Origin to draw the surface emissivity curves changing with temperature. The results showed that the typical
surface emissivity parameter in winter is the maximum, with a changing range less than 0. 02. The emissivity rate
from grass, loess and river water is in between 0. 910 and 0. 990, and that of sand is in between 0. 87 and 0. 99.
The emissivity of ice and snow is in between 0.965 and 0. 985 in average. The change of surface emissivity of
grass, sand, loess, river, surface of snow and ice with temperature was in a wavy form within the wave range of
3 ~5 um. But the surface emissivity of grass, water, snow and ice surface do not change with temperature sig-
nificantly in the wave length range of 8 ~12 pum.

Key words: surface emissivity; surface temperature ; MODIS; optical property
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