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Abstract

Morphometric study of a watershed plays a very important role in land structure. Remote sensing
methods provide a good tool for studying and extracting stream networks. One of the common
methods for extracting waterway networks and conducting a morphometric study of watersheds is the
use of Digital Elevation Models (DEMs) with a high spatial resolution. The purpose of this study was
to extract stream networks by using the DEMs of high spatial resolution, such as ALOS-1 and
Sentinel-1, and those of medium spatial resolution like SRTM and TanDemX. To produce the DEM
by using Sentinel-1 images, the INSAR method was applied. Finally, to validate the accuracy of this
DEM for checking Sentinel-1 ability to extract stream networks, the ALOS-1 DEM with the spatial
resolution of 12.5 m was used. The results revealed that the produced DEMs by using Sentinel-1
images had a high correlation of about 0.99 with the reference data of ALOS-1, thus showing the high
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capability of the DEM for extracting stream networks. The results of extracting the waterway
networks demonstrated that each of the two DEMSs of Sentinel-1 and ALOS-1 with high spatial
resolutions could extract 9 waterway networks, while the digital models of SRTM and TanDemX with
medium resolutions could only extract 7 and 6 stream networks, respectively. The studies indicated
that the baseline parameters, as well as the time difference between the two Master and Slave images
in INSAR, had to be highly considered by researchers to improve the quality of the Sentinel-1 DEM.
Keywords: Digital Elvation Model (DEM), Sentinel-1 Image, INSAR, Stream Extraction, Remote
Sensing, Taftan

Introduction

Stream network is an important feature for hydrological modeling, geomorphological analysis of
the landscape, and many other applications. Recently, Digital Elevation Models (DEM) have emerged
as a powerful tool for assessing landscape deformation via time, place, and especially stream network
analysis, which itself requires a DEM of high spatial resolution. In Iran, due to the lack of DEMs with
high spatial resolutions, more digitized topographic maps are used, which are time-consuming to scan.
With recent advances in optical and radar remote sensing, these limitations can be partially overcome
and various methods can be used to produce DEMs. The main advantage of using radar data compared
to other methods is that these types of satellites can capture images of the regions in any weather
conditions and even during day and night. This can be an acceptable method for producing DEMs with
high spatial resolutions in different spatial and temporal conditions. One of the most important and
common methods of producing the DEMs of radar data is using INSAR technique, which considers the
phase difference between two radar images to produce DEMs. So far, few studies have been
conducted to produce a DEM with high spatial resolution and finally accurately extract waterway
networks in Iran. Therefore, the aim of this study was to generate a DEM between Sentinel-1 images
by using InNSAR and evaluating it with the ALOS-PALSAR DEM. Finally, using the sentinel-1,
ALQOS, TanDemX, and SRTM DEMs, the stream networks could be extracted in the study area.

Materials and Methods

In this study, two images of Sentinel-1 with the time difference of about 12 days and baseline of
161 were used by InSAR to produce a DEM. The D8 algorithm was used to extract the stream
networks from the DEMs of ALOS-1, SRTM-1arc, TanDemX, and Sentinel-1 in the study area.

Research findings

The DEM produced by Sentinel-1 had a correlation of 0.99 with the base-altitude digital model
(ALOS), but the standard deviation between these two data was 31 m despite the obtained positive
result. The DEMs of Sentinel-1 and ALOS-1 were both able to extract 9 rates of stream networks, but
the DEMs of SRTM and TanDEMX were both able to extract 7 and 6 stream networks, respectively.

Discussion of Results & Conclusion

Analysis of the results obtained from the compatibility of the DEMs of Sentinel-1 and ALOS-1
showed that the high correlation between these two data could confirm extractions of the stream
networks, which exactly resulted in the same extraction of the stream rate. On the other hand, SRTM
and TanDemX satellites both had relatively similar results, but the reason for not extracting a rate with
TanDemX compared to SRTM was the different spatial resolutions between the two satellites.
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