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Abstract

A technique on atmospheric correction algorithm to the multi-band reflectance of Landsat TM
imagery has been developed using an atmospheric radiation transfer model for eliminating the
atmospheric and surface diffusion effects.

Despite the fact that the technique of satellite image processing has been continually developed,
there is still a difference between the radiance value registered by satellite borne detector and the
true value registered at the ground surface. Such difference is caused by atmospheric attenuations
of radiance energy transfer process which is mostly associated with the presence of aerosol particles
in atmospheric suspension and surface irradiance characteristics. The atmospheric reflectance
depend on atmospheric optical depth and aerosol concentration, and closely related to geographical
and environmental surface characteristics. Therefore, when the effects of surface diffuse and aerosol
reflectance are eliminated from the satellite image, it is actually corrected from atmospheric optical
conditions.

The objective of this study is to develop an algorithm for making atmospheric correction in
satellite image. The study is processed with the correction function which is developed for
eliminating the effects of atmospheric path scattering and surface adjacent pixel spectral reflectance
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within an atmospheric radiation model. The diffused radiance of adjacent pixel in the image
obtained from accounting the average reflectance in the 7 x 7 neighbourhood pixels and using the
land cover classification. The atmospheric correction functions are provided by a radiation transfer
model of LOWTRAN 7 based on the actual atmospheric soundings over the Korean atmospheric

complexity. The model produce the upward radiances of satellite spectral image for a given surface
reflectance and aerosol optical thickness.

(Moran, et al, 1992).
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Table 1. Spectral radiance, Lymin and Lymax, and TM solar extra-atmospheric spectral irradiances, and calibration
coefficients(C,) and slopes(C,) for the planetary albedo of each Landsat TM spectral image. Data rate: 85 MB/s,

Quantization levels: 8bits, 256 levels, Earth Coverage: 16 Days, Altitude: 705 Km, Swath width: 185 Km, Inclination:
98. 2.

TM band 1 2 3 4 5 6 7
wave length
@) 0.45~0.52 | 0.52~0.60 | 0.63~0.69 | 0.76~0.90 | 1.55~1.75 | 10.4~12.5 | 2.08~2.35
Lmin
(O cm2stri0 9 -0.15 -0.28 -0.12 -0.15 -0.037 0.1238 -0.015
Lmax
(@ cm?stril ) 15.21 29.68 20.43 20.62 2.719 1.5600 1.438
Esun
(O cm?0 % 195.7 182.9 155.7 104.7 21.93 - 7.452
G,
(O cm2stril ) -0.1500 -0.2800 -0.1200 -0.1500 | -0.03700 0.1238 -0.015
C,
(O em?strid ) 0.0602 0.1175 0.08060 0.0815 0.0108 0.0056 0.0057
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Height (Km) Pressure (hPa) Temp. () Dew temp. ( ) O,(mb)
0.0 1010 12.7 6.6 1.040e-05
1.0 903 159 -7.2 2.560e-05
2.0 804 10.2 -13.6 5.920e-05
3.0 710 34 -16.1 4.250e-05
4.0 632 -2.9 -22.9 4.250e-05
5.0 556 -9.1 -30.3 4.130e-05
6.0 484 -15.4 -36.9 3.830e-05
7.0 424 -21.7 -41.5 3.400e-05
8.0 370 -28.4 -45.3 3.190e-05
9.0 321 -35.2 -48.7 2.930e-05
10.0 277 -42.7 -53.3 4.390e-05
11.0 238 -50.6 -59.4 5.990e-05
12.0 203 -58.3 -66.4 7.510e-05
13.0 174 -63.4 -70.8 8.780e-05
14.0 147 -67.3 -74.2 7.350e-05
15.0 127 -65.8 -73.1 6.290e-05
16.0 107 -64.2 -72.1 4.230e-05
17.0 94 -62.7 -70.7 3.920e-05
18.0 77 -61.1 -69.1 8.020e-05
19.0 65 -59.4 -67.6 8.190e-05
20.0 56 -57.4 -66.1 1.210e-04
21.0 47 -55.4 -64.7 1.270e-04
22.0 41 -53.3 -63.5 1.260e-04
23.0 35 -51.3 -62.4 1.390e-04
24.0 29 -49.2 -61.3 1.380e-04
25.0 26 -47.8 -61.0 1.340e-04
Fig. 3. Mid-iatitude Summer atmospheric conditions for LOWTRAN 7.
Height  Pressure Height  Pressure
(Km) (hPa) T( ) Tl ) (Km) (hPa) T( ) Tl )
6 1010 13.0 7.0 14390 150 -67.5 -74.5
110 1000 13.6 7.6 16800 100 -63.7 -71.7
799 925 16.8 -5.2 18920 70 -60.3 -68.3
1535 850 136 -12.4 20990 50 -56.1 -65.1
3182 700 2.6 -16.4 24210 30 -49.3 -61.3
5910 500 -13.7 -35.7 26870 20 -45.5 -60.5
7640 400 -24.3 -43.3 -999 10 -999 -999
9780 300 -38.1 -50.1 -999 7 -999 -999
11070 250 -48.1 -57.1 -999 5 -999 -999
12570 200 -59.1 -67.1 -999 3 -999 -999

Fig. 4. Vertical atmospheric struture of Osan area, May 20, 1993
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Table 2. Initial values of atmospheric conditions and radiance of LOWTRAN 7

parameters contents
Atmosphetric aerosol type rural 23
Solar zenith angle 30.1°
Relative azimuth angle 180°
Meteorological observations Osan, 1995. 5. 20, 00UTC
Ozone profile Standard Atmosphere
Mid-latitude
Lo (W/cn?/ster) 0.0000732
Es (W/cn¥) 0.0146
Eg (W/cm?) 0.0111
T 0.761
0, 0.0186
0y 0.7

Table 3. Absolute reflectance error(per cent) under the solar zenith angle of
30°- 60°and 0°of nadir angle view and 7°of off-nadir view,

Absolute Reflectance Error(per cent)

Ground Reflectance Band 1 Band 2 Band 3 Band 4
0° 7° 0° 7° 0° 7° 0° 7°
5 0.5 3 0.5 15 0.5 0.5 0.5 05
30 0 25 0 0.5 0 0.5 0 0
70 3 3 2 2 2 2 2 2

Table 4. Surface reflectance calculated for the five land classified targets using the aerosol contents of the midlatitude
summer urban atmospheric conditions(5 - 40 Km in visibility) in LOWTRAN 7 at Ansan area at May 17, 1995.

Target forest wet land water rice paddies urban
Parameters
p 0.61 0.27 0.21 0.23 0.40
p 0.84 0.36 0.27 0.30 0.54
q 0.942 0.989 0.981 0.996 0.987

20




obog

* Lot ST
Fig. 5. Imagery of Landsat TM5 band 4-derived surface Fig. 6 The atmospheric corrected imagery of Landsat 5
reflectance TM band 4 observation as for the atmospheric scattering
and adjacent pixel effects
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