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Abstract: Atmospheric transmittance is an important parameter in the thermal infrared remote sensing.
For the atmospheric transmittance models in the previous paper, taking the transmittance model of the
infrared camera(IRS) onboard chinese environment and disaster monitoring satellite(HJ-1B)as an example,
the radiance at top atmosphere over waters was simulated, a series of error were brought to the variables

in the atmospheric transmittance model, and the temperature from the simulated radiance was retrieved. Given
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that, the sensitivity of acrosol model, water vapor, visibility and view zenith affecting on retrieved temperature
was analyzed. The atmospheric transmittance model was applied to 4 HJ/IRS thermal infrared images and the
water surface temperature on April 17, 21, 22 and 25, 2009 was retrieved in lake Taihu, China. The results show
that the atmospheric transmittance model within different aerosol models for any channel produce various errors
during the temperature retrieving from the remote sensed radiance, that the error is the largest for the advective
fog model and is the lowest for the tropospheric model, that the retrieved error of temperature displays the linear
trend with the error of variables in the atmospheric transmittance models, the water vapor is the most susceptible
for the temperature retrieving, the second for the view zenith and the third for visibility. When the atmospheric
transmittance model is applied to HJ/IRS thermal infrared images for retrieving the water surface temperature, the
error on April 17 is a little high which the root mean square error (RMSE)and the mean relative error(MRE)are
1.1277C and 5.75% respectively, while the RMSE on other 3 days is below 1C and their MRE is less than 5%.

This illustrates that the atmospheric transmittance model have the perfect application accuracy in the thermal
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infrared remote sensing.
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Fig.1 Retrieval errors of water surface temperature caused by that of

variables in the atmospheric transmittance model
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Fig.2 Retrieved water surface temperature from HJ-1B/IRS images in

lake Taihu
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Tab.1 Atmospheric parameters of HJ/IRS passing through lake Taihu

Date Time Visibility Air temperature Water vapor Zenith angle Effective mean atmospheric Atmospheric
/GMT /km /T /em /(°) temperature/K transmittance
Apr.17 2:35 14.0 16.5 1.650 27.764 278.174 0.689
Apr.21 2:38 14.5 21.3 1.190 20.027 282.039 0.775
Apr.22 3.03 10.5 21.0 1.774 23.703 281.797 0.670
Apr.25 2:41 14.5 17.0 1.456 18.350 278.577 0.744




2018 2L oh k5 ok TA2 % 44 B
=2 KiKBEBRRELERSLNERTEE
Tab.2 Comparison between retrieval water surface temperature and measured one in lake Taihu
Date NO. Measured value/C  Retrieved value/C  Bias/C Date NO. Measured value/'C  Retrieved value/C  Bias/C

24 17.8 19.42 -1.62 || April 21 3 20.4 21.44 -1.04
25 17.7 19.31 -1.61 4 20.2 20.36 -0.16
28 18.3 19.31 -1.01 5 20.4 20.17 0.23

April17 29 18.5 19.51 -1.01 6 20.1 20.72 -0.62
38 19.0 19.94 -0.94 8 21.4 20.36 1.04
39 19.0 19.73 -0.73 9 20.4 19.81 0.59
55 19.1 19.52 -0.42 10 20.3 20.60 -0.30
18 21.4 21.29 0.11 11 20.7 19.99 0.71
19 19.8 20.86 -1.06 12 19.1 20.17 -1.07
20 20.1 21.50 -1.40 13 19.4 20.54 -1.14

April 22
21 21.9 22.34 -0.44 14 20.4 19.44 0.96
22 22.1 20.86 1.24 15 18.9 19.99 -1.09
33 22.1 21.29 0.81 16 18.6 19.81 -1.21
31 19.3 19.14 0.16
32 18.2 18.95 -0.75 Date  Mean S.D. RMSE MRE

April 25 34 19.3 18.17 1.13 || Apr.17  19.69 0.770 1.127 5.75%
35 19.2 17.98 1.22 || Apr.21 21.37 1.277 0.859 3.94%
36 19.4 18.39 1.01 || Apr.22 21.92 1.178 0.956 4.02%
44 19.1 18.75 0.35 || Apr.25 18.57 0.692 0.865 4.03%
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