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The emergence of high-resolution satellites with new spectral channels and the ability to change its viewing angle has highlighted the importance
of modeling the atmospheric effects. In this study we have proceeded to make the atmospheric correction of the eight multispectral bands of high
resolution WorldView-2 satellite by three different atmospherics models (COST, DOS, 6S) defining the geometry of the satellite observation,
viewing angle and setting the weather conditions more suited for the acquired images of the study area (Granadilla, Canary Islands). Specifically,
the 6S atmospheric correction model, based on radiative transfer theory, provides patterns which describe properly atmospheric conditions in
this specific study area for monitoring turbid coastal environments. To check the proper functioning of the atmospheric correction comparison was
performed between ground-based measurements and corresponding obtained by the eight multispectral satellite channels through the 6S
atmospheric model, with similar date, weather and lighting conditions.

STUDY AREA AND MATERIAL

The study area is in the south part of Tenerife Island, near Granadilla City (Figure 1). The Port of Granadilla Environmental Monitoring Programme was established in 2010 in order to
ensure sustained environmental quality across the wide range of natural and artificially created habitats within and immediately outside of the Port. So, turbid coastal environments
and optically shallow waters need to be studied and regularly analyzed within a strategic plan for environmental monitoring.
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COMPARISON OF ATMOSPHERIC CORRECTION METHODS RESULTS
We have compared the effects of three atmospheric correction methods, specifically, o In order to perform appropriate comparisons of the atmospherically corrected
DOS, COST and 6S techniques. These three represented a range of levels of images, Six representative targets locations were selected within the test site
sophistication In correction algorithms and were found to be the most often (Figure 3). The results obtained by COST, DOS and 6S atmospheric correction
recommended by researchers and analysts. techniques (% reflectivity units) on WorldView-2 image, compared with the Top of
Atmosphere (TOA) reflectance, are presented in Figure 4.

= The DOS method: The dark object subtraction technique (DOS) is an image-based model that has been
proposed to simplify atmospheric correction. The DOS model is based on the assumption that dark objects
exist within an image and have zero reflectance. Consequently, the radiance resulting from corresponding
pixels is proportional to the atmospheric path radiance, and can be used to account for the additive effects of
atmospheric scattering. The minimum pixel values are selected for each individual band with the histogram
method and subtracted from all pixel values for the corresponding band across an image. The following
equation shows how the reflectance is calculated:
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= The COST method: combines the assumption DOS method with the fact that very few objects on the earth's
surface are quite dark. Thus, normally corresponds to 1% of the full reflectance image. The radiance of an
object absolutely dark, when it is free of shade is as follows:
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The minimum data set needed to run the 6S model is the meteorological visibility, type of sensor, sun zenith
and azimuth angles, date and time of image acquisition, and latitude-longitude of scene center. In this study we
have proceeded to correct the eight-band multispectral and panchromatic band of WV2 by 6S model, defining
the geometry of the satellite observation and viewing angle. The pass filters of the 9 bands have been defined
and the weather conditions more suited to the study area (South of Tenerife, Canary Islands) were properly set.
Using the input data and the embedded features, the model produces variables to assess the surface reflectance.
The true reflectance value pA is obtained from the model output by the following expression,
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where pA is the corrected reflectance, Xa, Xb, and Xc are the coefficients obtained from the model (Xa is the (b)
inverse of the transmittance, Xb is the scattering term of the atmosphere and, Xc is the reflectance of the Figure 6. (a) Location of in-situ test points on WV2 imagery in Granadilla area (February 2012) and, (b) ground-based
atmosphere for isotropic light), and LA is the observed radiance (w/m2*srum). reflectance measurements (top) and corresponding WV2 multispectral 6S atmospheric correction reflectance (bottom).

CONCLUSIONS

v Atmospheric correction has proven to be a crucial point in the pre-processing of images in remote sensing applications. During the study, it is proposed to
compare and evaluate the success of three different atmospheric corrections for WorldView-2 multispectral data beyond the scope of turbid coastal environments

mapping within a strategic plan for Granadilla Port environmental monitoring.
v'"We chose to compare the effects of DOS, COST and 6S atmospheric correction methods and it was found that all algorithms performed successful the overall

evaluation but 6S Is found to be a better corrector algorithm for turbid coastal environments and optically shallow waters.
v'"We compared the RT 6S model with coincident ground-based reflectance measurements in the area under study areas obtaining a very good correlation between
the reflectivity values obtained by in-situ measurements and the corresponding acquired by atmospheric processing of the eight multispectral satellite channels.
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