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Abstract

Background: Development of the remote sensing in the past decades caused to more attention
to the application of remote sensing in environmental studies. In the meantime, evaluation of
wetland depth as a consistently environmental studies is very important for consciously
management of the wetlands.

Method: In the present study, to mapping the depth of Zarivar international wetland the bands
of OLI sensor of the Landsat 8 due to the new quantization and wavelength were used. For this
purpose, depth measurements in the field at the same time of crossing Landsat 8 satellite upon
the wetland were done. In order to achieve the more accurate results and to obtain higher
correlation between the estimated water depth and actual values of water depth the results of
linear regression and neural network (ANN) models for the single bands and indexes were
compared.

Result: the results showed that the correlation values obtained from artificial neural network
was higher than the linear regression. Comparison of drawn maps showed that the output map
of band with low correlation between the estimated and actual depth was not able to
demonstrate the deepest parts of the wetland as well as showed the shallow area less than actual
area in the wetland. The accurate map was obtained from estimated wetland depth by index
(band4-band?2)/(band4+band2) that is able to express deep area and also showed the different
depth area tailored to their true size.

Conclusion: The overall results of this study showed that in the first stage, the outputs from the
neural network model in the single-band and index sections have a significant advantage
compared to the linear regression model in estimating the water depth of the Zarivar
International Wetland, and in the second stage, drawing a depth map based on the result of the
band index (band4-band2)/(band4+band2) has the highest correlation with the depth map drawn
based on real data. Therefore, this index can be considered as a suitable model for estimating
water depth in shallow inland waters and coastal points.

Keywords: Depth measurement, Zarivar Wetland, Landsat 8 satellite, Quantization, Single
Band.
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Figure 1- Geographical location of the Zarivar
International Wetland in the country and Kurdistan

Province along with a false index image obtained from
bands 5, 6, and 7 of the Landsat 8 satellite.
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Table (1) Results of linear regression in estimating the depth of the Zarivar International Wetland for different bands
of the Landsat 8 OLI sensor in the test and training phase
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Figure (2) Results of linear regression in estimating the depth of the Zarivar International Wetland using different
bands (Figures A" and "B" represent the training and testing stages, respectively).
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Table (2) Results of estimating the water depth of Zarivar International Wetland using the linear regression model on
the indicators in the training (A) and testing (B) stages
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Figure (3) Results from simulating the water depth of the Zarivar International Wetland using a linear regression
model on indicators 1 and 2 in the test (A) and training (B) stages.
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Table 3 Results of the neural network model in estimating the water depth of the Zarivar International Wetland on
different bands and indices in the testing and training stages
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Figure 4- Water bath map of Zarivar International Wetland. (a) Using ground sampling points, (b) Using band 2
spectral reflectance results in the artificial neural network model, (c) Using band 4 results in the artificial neural
network model, and (d) Using (band4-band2)/(band4+band2) index results in the artificial neural network model.
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