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Classification of wetland covers is of particular importance for identifying
the types of plant species within the wetland and distinguishing them from
the vegetation cover on the wetland margins. It also helps in studying the
ecosystem changes in wetlands. In this regard, satellite images are the best
imput for this type of classification. However, due to spectral similarity
between different plant species in wetlands, vegetation on wetland
margins, and agricultural lands, using multi-spectral data faces challenges,
and hyperspectral data can be very useful in this field. In this study,
hyperspectral and multispectral images were used to identify the
characteristics of Shadegan wetland and evaluate the capabilities of
Hyperion, ETM+, and ALI images in studying the wetland features during
the year 1390. Various spectral indices along with a suitable combination
of satellite image bands were used as inputs for different classification
methods including maximum likelihood, minimum distance, neural
network, and support vector machine (SVM) to achieve the best results.
The results showed that SVM and neural network methods provided more
accurate results. The classification accuracy for all three images was at its
highest level for the SVM method, with an overall accuracy of 95.73% for
Hyperion image, 88.03% for ALI image, and 89.34% for ETM+ image.
Therefore, the considered features for the wetland were shown in three
images resulting from the SVM algorithm, indicating that the separation
of vegetative cover on the wetland margin from irrigated agricultural lands
has more ambiguity compared to other wetland features. The
investigations showed that this part is less identifiable in ALI and ETM+
images compared to Hyperion images, or in some areas, these parts are not
separable from irrigated agricultural lands at all, while Hyperion has the
ability to distinguish between these two classes.
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Introduction

Preparation of land use plans and land cover is essential for understanding the different uses
of land and planning for desired purposes. This is particularly important for sensitive areas,
especially wetlands, as their hydrological and biological functions rely on surface and
groundwater flows and their location within the landscape. However, collecting the
necessary data to understand wetland characteristics can be costly and challenging due to
their remote and expansive nature. Thankfully, satellites offer opportunities to remotely view
wetlands and extract key parameters with the required spatial and temporal resolution.
Several studies have compared hyperspectral and multispectral sensors for various
applications. This particular study aims to compare hyperspectral and multispectral images
to identify wetland characteristics and propose suitable images and methods for studying this
natural environment. The methods employed in this study include minimum distance,
maximum likelihood, neural network, and support vector machine. Shadegan wetland is
home to a diverse range of habitats and boasts a rich biodiversity. Additionally, it serves
several hydrological and geomorphological functions such as flood control, coastal
protection, sediment reduction, nutrient and toxin absorption from river water, and climate
regulation. Given the environmental significance of wetlands and the availability of various
satellite data in the region, it is crucial to identify their characteristics through this study.
Consequently, this research compares three images (Hyperion, ALI, and ETM+) in the
Shadegan wetland area and ultimately presents the best image and method for this purpose.

Materials & Methods

In this research, the image of the ETM+ sensor of Landsat 7 satellite related to March 2,
2011, with pass number 165 and row 39, and the image of the ALI and Hyperion sensor of
the EO1 satellite related to March 7, 2011, with pass number 165 and row 38, have been
used. These images were taken from the website of the US Geological Survey (USGS). The
images obtained for Shadegan Wetland were first preprocessed. Preprocessing for
hyperspectral images includes the removal of inappropriate bands, correction of band errors,
correction of the effect of spectral curvature (Smile), atmospheric correction, and geometric
correction. ALI and ETM+ images pre-processing also includes atmospheric correction,
conversion of image DN to radiance, and geometric correction. Other tasks performed on the
images include reducing the size of the image and classifying the images using the methods
of minimum distance, maximum likelihood, neural network, and support vector machine.

Results and Discussion

According to the spectral diagram of classes, the Hyperion image performs better in
displaying the details of the target spectrum and thus differentiating the targets, due to having
more spectral bands. For example, within the identified educational points range, the most
similar are the irrigated agricultural lands and the vegetation on the edges of the wetland,
which is due to the wetness and vegetation in both areas. Hyperion images have the ability
to recognize more detail in the image spectrum, thanks to the multiplicity of bands, making
it better at recognizing these two types of phenomena than ALI and ETM+ images.
Comparing the classification accuracy evaluation with different methods shows that for
Hyperion and ETM+ images, the support vector machine method and the maximum
likelihood are more accurate than the other two classifications. For the ALI image, the neural
network method and support vector machine have the highest accuracy. In general, the
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results demonstrate that the support vector machine classification method has the highest
accuracy among the three images used.

Conclusion

Due to its unique vegetation, the wetland margin should have a distinct range of aquatic
agricultural lands, and this distinction is more noticeable in hyperspectral images. The results
indicate that Hyperion images in the band range of 681.2 nm are able to differentiate the
wetland margin from wet agricultural land. Another important aspect of the wetland is the
vegetation within the lagoon, which can be identified in both images as these coverings
resemble terrestrial vegetation in both hyperspectral and multi-band images of the plant
spectrum. The only difference is that they are less scattered, and this low scattering allows
for their separation. However, the diversity of these coverings can only be studied using
hyperspectral images. The water-covered areas of the lagoon can also be identified in all
three images. Comparing the images reveals that Hyperion is more adept at identifying the
characteristics of the lagoon compared to the other two images, and the ETM+ image is more
capable than the ALI image. As a result, hyperspectral images are better equipped to
recognize the characteristics of the wetland, including different plant species, particularly
the vegetation on the wetland edge.

Keywords: Superspectral images, Multispectral images, Shadegan wetland, Classification.
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