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Figure 1. Location of study area.
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Table 1. Data used in this study (related to dry season).

ol @)U ol @)U
Cis, LK Date Pickup o i, LIS Date Pickup L
Row  Path Ju ole S Sensor Row  Path Ju ole S Sensor
Year Month  Day Year  Month Day
38 164 2009 8 4 38 164 1985 8 2
Landsat-TM Landsat-TM
37 165 2009 7 26 37 165 1985 6 22
2010° 8 31 38 164 1987 8 24
38 164 Landsat-TM
2010 8 15 37 165 1987 8 15
- Landsat-ETM+
2010 7 21 38 164 1994 8 27
37 165 Landsat-TM
2010 8 6 37 165 1994 8 38
2011* 8 2 2005* 8 1
38 164 38 164
2011 8 18 2005 8 17
Landsat-ETM+ Landsat-ETM+
20117 8 9 20057 8 8
37 165 37 165
2011 8 25 2005 8 24
2012 8 4 2006 9 5
38 164 38 164
20127 8 20 2006 9 21
Landsat-ETM+ Landsat-ETM+
2012 8 11 2006™ 8 11
37 165 37 165
2012° 8 27 2006 8 27
38 164 2013 8 15 2007" 8 7
Landsat-OLI 38 164
37 165 2013 8 22 2007 8 23
Landsat-ETM+
38 164 2014 8 18 2007 8 14
Landsat-OLI 37 165
37 165 2014 8 25 2007" 8 30
38 164 2015 8 21 38 164 2008 8 1
Landsat-OLI Landsat-TM
37 165 2015 8 28 37 165 2008 7 23
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Figure 2. Routine diagram for the river's automatic extraction on a pixel-wide scale of Landsat images.
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Figure 4. Chart of left and right bank changes of the whole Bazoft river range during the period 2015-1985.
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Table 2. Average Transition Rate of the River Boundary in Long Term Periods for Two Section (m/ year)*
N ™ el Jle
Ll 2l :
sl A e Left Bank Right Bank i
alisg, db s b 053
L . L ) . Parameter Period
Net movment rate S s ol SME s ol
along the river . . . .
Accretion Erosion Accretion Erosion
_]a,,u -
0.98 (2) 1.2 (3) 1.02 (2) 0.84 (2) >
Average
0.04 6.38 (14) 9.55 (21) 7.39 (17) 5.88 (13) 1985-1994
Maximum
e O3 il
1.25 2.02 1.42 1.36 T S
Standard Deviation
‘bﬁ‘ -
1.11 (3) 1.26 (3) 1.13 (30 09 (2) 7
Average
-0.08 5.70 (14) 0.82 (24) 4.16 (10) 427 (11) 1994-2005
Maximum
Lo O il
12 1.62 091 0.87 T S
Standard Deviation
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Figure 5. River boundary displacement at different times in the second and third intervals of the Bazoft River,
A) Right bank B) left bank.
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Table 3. Average rate of annual displacement short term* Bazoft River in second and third intervals (m per year).
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Net Rate Accretion Erosion Net Rate Accretion Erosion
-2.13 7.59 5.46 -0.37 5.38 5.01 2005-06
1.15 8.22 9.37 -2.41 10.43 8.02 2006-07
-0.04 9.85 9.81 1.74 8.41 10.15 2007-08
-1.29 8.71 7.42 -1.92 8.38 6.46 2008-09
2.26 3.72 5.98 -0.76 5.06 4.3 2009-10
-0.07 6.33 6.26 2.18 5.83 8.01 2010-11
-3.33 4.89 1.56 0.82 4.87 5.6 2011-12
1.62 6.4 8.02 0.21 6.02 6.23 2012-13
2.16 4.76 6.92 -0.38 7.47 7.09 2013-14
-1.51 7.67 6.16 2.07 6.64 8.71 2014-15
LSl
-0.11 6.82 6.7 0.118 6.84 6.95 M
Average
Lo 3l ol
191 1.94 2.31 1.6 1.8 1.79 o7 7
Standard Deviation
83 gd>we
5.59 6.13 8.25 4.59 5.65 5.85
Range
=
-0.12 0.11 o
Net

s o DL 1y (8 gy e polie 5 Sl b Sl e pslis
* Positive values indicate erosion and negative accretion values.
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Figure 7. Correlation of annual discharge and average accretion / erosion of the left and right bank.
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Figure 8. The area of accretion (Sedimentation) and erosion in the entire Bazoft River (the left and right bank).
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Figure 9. The amount of erosion and accretion area on the right bank of the Bazoft River.
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Figure 10. The amount of erosion and accretion area on the left bank of the Bazoft River.
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Abstract

Background and Obijectives: The study of changes in the behavior of rivers is of particular
importance in the protection of aquifers and the determination of the boundaries of the river bed,
as well as the reduction of possible damages. Dams are among the structures that have the greatest
impact on river morphology. Therefore, it is very important to study the morphology of rivers
leading to large dams in planning and ease of strategic decision making on the construction of
engineering structures along the river. In recent years, due to the unique characteristics of remote
sensing and satellite images, many studies have been done to investigate the morphological
changes of rivers. In this research, the study uses 26 Landsat satellite images to investigate the
morphological changes of the Bazoft River between 1985 and 2015.

Materials and Methods: In order to evaluate the morphology of a river, determination of the
morphological parameters such as river boundary displacement, changes in the area caused by
erosion and accretion of the banks in the long and short periods is essential. It should be noted
that the short and long term periods were 1 and 10 years, respectively. To determine the
required satellite image data, 26 frames of Landsat satellite images were selected and analyzed
using ENVI and GIS softwares. Finally, the map of the studied river boundary was prepared and
difference between the main channel of the river on the left and right bank on the cross section
in two different years was considered as the main channel movement in that time interval. The
negative and positive values of the main channel movement considered as accretion (land
development) and erosion (land degradation), respectively.

Results: The results showed that the most changes occurred in the 62 to 84 km range of Bazoft
River, which is due to the presence (existence) of riffles near the Mavarz hydrometric station
and numerous lateral branches in these two intervals. Investigating the area of erosion and
accretion in long-term periods showed that in the years 1985-1994, 1994-2005 and 2005-2015,
the river was associated with coastal accretion. For the 30-year period of 1985-2015,
the average accretion and erosion of the river was estimated to be about 69.43 and 42.34 ha,
respectively, in which 27.99 hectares of land were created by sedimentation. In the short
run, the results showed that there is no significant difference between the mean accretion and
erosion of the left bank, and on this bank the accretion area is about 2% more than erosion,
whereas on the right bank of accretion, there were about 8% of the erosion that this difference is
meaningful at 95%.

* Corresponding Author; Email: koohizadeh@stu.sku.ac.ir
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Conclusion: Investigation of the morphological changes of Bazoft River using satellite images
in a thirty-year period showed that the most changes are in the range of 62 to 84 km of the river,
which can be reduced by controlling the river and protecting the coasts in this area. The most
accretion area was observed near the Mavarz hydrometric station and adjacent to Khuzestan-
Chahar Mahal and Bakhtiari road so it can be proposed as a suitable place for sand and gravel
harvesting as a nonstructural method for river protection. Generally, the left bank was more
prone to erosion, while the amount of accretion in the right bank is greater than the erosion.

Keywords: North Karoun, Remote Sensing, River Morphology, Spectral Analysis
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