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A Basic Study for the Retrieval of Surface Temperature from Single
Channel Middle-infrared Images

Wook Park*, Yoon-Kyung Lee*, Joong-Sun won* T, Seung-Geun Lee**, and Jong-Min Kim**

*Department of Earth System Sciences, Yonsei University, **Agency for Defense Development

Abstract : Middle-infrared (MIR) spectral region between 3.0 and 5.0 #m in wavelength is useful
for observing high temperature events such as volcanic activities and forest fire. However, atmospheric
effects and sun irradiance in day time has not been well studied for this MIR spectral band. The
objectives of this basic study is to evaluate atmospheric effects and eventually to estimate surface
temperature from a single channel MIR image, although a typical approach utilize split-window method
using more than two channels. Several parameters are involved for the correction including various
atmospheric data and sun-irradiance at the area of interest. To evaluate the effect of sun irradiance,
MODIS MIR images acquired in day and night times were used for comparison. Atmospheric
parameters were modeled by MODTRAN, and applied to a radiative transfer model for estimating the
sea surface temperature. MODIS Sea Surface Temperature algorithm based upon multi-channel
observation was performed in comparison with results from the radiative transfer model from a single
channel. Temperature difference of the two methods was 0.89+0.54°C and 1.25+0.41°C from the
day-time and night-time images, respectively. It is also shown that the emissivity effect has by more
largely influenced on the estimated temperature than atmospheric effects. Although the test results
encourage using a single channel MIR observation, it must be noted that the results were obtained from
water body not from land surface. Because emissivity greatly varies on land, it is very difficult to
retrieval land sucface temperature from a single channel MIR data.

Key Words : Mid-infrared, Surface temperature, Radiative transfer model, Atmospheric correction.
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Fig. 1. The atmospheric transmittance across the MIR
spectral region for two atmospheric conditions: pink line
represents clear and dry condition, while blue line
shows hazy and wet condition.
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Table 2. Descriptions of the tested data

D Time |mean atmospheric Relative
ate (GMT) | temperature ("C) | humidity(%)
2007226 2:25 8.30°C 48.90%
2007.327| 13:10 10.50°C 67.60%
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Table 3. Atmospheric Parameters Calculated Using MODTRAN

Transmittance! Atmospheric Reflection? Upwelling Radiance23 .~ Downw
Day 2007.2.28 84.53 0.0025 0.0214
Night 2007.3.27 80.73 0.0035 0.0308

1. (%)
2.(W - m-2 -« sr-1 - um-1)
3. Atmospheric emission

4. (Solar Reflectance + Solar reflection after atmospheric scattering + Atmospheric emission and surface reflection) * Transmittance
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Fig.

A Basic Study for the Retrieval of Surface Temperature from Single Channel Middle-infrared Images
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2. a) Sea surface temperature images derived from Radiative Transfer Mode! and
MODIS SST Algorithm b) comparison of surface temperature algorithms over
Radiative Transfer Model using MODIS MIR band 20 image and MODIS SST
Algorithm using MODIS MIR/TIR 20,22,23,31,32 images, and ¢) AT (MIR-TIR)
images.
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