s’a Arid Regions Geographic Studies

Homepage: jargs.hsu.ac.ir ISSN: 2228-7167

Hakim Sabzevari University

Evaluation of the performance of mechanical and biomechanical
measures of watershed management on changes in floods, erosion,
sedimentation and vegetation in arid and semi-arid areas. (Case
study: Badkash Watershed in Minab City)

Masoud Motaghian! | Seyed Hassan Alavinia=® | Reza Ghazavi®

1. Department of Nature Engineering, Faculty of Natural Resources and Earth Sciences, University of Kashan,
Kashan, Iran. masmot89@gmail.com

2. Corresponding Author, Department of Nature Engineering, Faculty of Natural Resources and Earth Sciences,
University of Kashan, Kashan, Iran. s.h.alavinia@kashanu.ac.ir

3. Department of Nature Engineering, Faculty of Natural Resources and Earth Sciences, University of Kashan,
Kashan, Iran. ghazavi@kashanu.ac.ir

Article Information Abstract
R hp Aim: This research investigates the effectiveness of watershed
esearch Faper management activities carried out in the Badkash watershed.
Material & Method: All the watershed measures carried out in the area
Vol: 14 were visited. In connection with biological and biomechanical operations,

. the NDVI index was compared twice before and after the watershed
No: 53 : - i ) . .
operation to investigate vegetation changes. The comparison of erosion
P: 67-84 and sedimentation before and after the operation was carried out using the
estimated model of preliminary studies (MPSIAC), and the effectiveness

ReC(-alved: 2023-05-14 and efficiency of watershed operations on erosion and sedimentation,
Revised: 2023-06-11 flood, and vegetation were investigated.
. Finding: Measures taken in the area can trap sediments of about 7518733
: 2023-06-12 . : .
Accepted cubic meters; of this tank volume, about 5754910 cubic meters have been
Published: 2023-10-15 trapped by the sediments brought upstream of the basin. The rate of

specific erosion has increased from 8.74 tons per hectare to 7.46 tons per
hectare, and the amount of sedimentation has also decreased significantly.
Two areas of 200 and 58 hectares of the basin lands have also been
Keywords: subjected to the biomechanical operation of catchment crescents, and
biological mounding operations have also been carried out inside the

: Eg???ggi;in catchmer_n crescents.
« Biological operations _Conclusmn: The_ results show that _the temporal chqnges of the _NDVI
« Mechanical operations !ndex for thg entire area have_ a posmvg tren_d, and since 2018, with the
implementation of biomechanical operations in the desired area, the value
* Watershed management of this index has increased compared to the long-term average of the entire
area.
Cite this Article: Innovation: Until now, the evaluation of the effects of watershed

i o i management measures has been done less. Examining the effectiveness of
Motaghian, M., Alavinia, S. H., Ghazavi, R.  these measures can help to continue these measures or change how they

(2023). Evaluation of the performance of are implemented. This can help attract the attention of watershed decision-
mechanical and biomechanical measures of makers in the direction of investment.

watershed management on changes in
floods, erosion, sedimentation and
vegetation in arid and semi-arid areas. (Case
study: Badkash Watershed in Minab City).
Journal of Arid Regions Geographic Studies
14(53): 67-84.

doi: 10.22034/JARGS.2023.397286.1029

Publisher: Hakim Sabzevari University

© The Author(s)

g 10.22034/JARGS.2023.397286.1029



http://www.hsu.ac.ir/
http://www.iagrp.org.ir/
http://www.hsu.ac.ir/
http://www.iagrp.org.ir/
file:///C:/Users/ASUS%20VivoBook/Desktop/jargs.hsu.ac.ir
mailto:s.h.alavinia@kashanu.ac.ir
mailto:masmot89@gmail.com
mailto:s.h.alavinia@kashanu.ac.ir
mailto:ghazavi@kashanu.ac.ir
https://doi.org/10.22034/jargs.2023.397286.1029
https://doi.org/10.22034/jargs.2023.397286.1029
https://orcid.org/0000-0002-3471-4250
https://creativecommons.org/licenses/by-nc/4.0/
http://www.hsu.ac.ir/
http://www.hsu.ac.ir/
http://www.hsu.ac.ir/
http://www.iagrp.org.ir/
http://www.iagrp.org.ir/

68 Arid Regions Geographic Studies, Vol 14, No 53, October 2023

Extended Abstract

1. Introduction

Changing the hydrological behavior of watersheds to reduce runoff, evaporation, transpiration, and increase
infiltration in order to maintain water resources and reduce flood production in the basin is one of the
essential goals in watershed management, which is achieved by implementing biological and mechanical
watershed management operations. Watershed management activities carried out in watersheds can directly
or indirectly contribute to water infiltration from precipitation into the soil. Implementing biological
measures through the development of vegetation and the expansion of the canopy causes water to penetrate
the soil. Also, implementing mechanical operations in accordance with the standard conditions can
effectively increase the concentration time and reduce the severe response of the basin to precipitation. As
a result, the penetration of precipitation increases.

2. Materials and Methods

The Badkash watershed is located in the geographical coordinates of 2984785 to 3012361 north latitude
and 549602 to 575026 east longitudes. This basin is one of the sub-basins of the Esteghlal Dam of Minab,
located at the southern end of this area. Considering the importance of the Esteghlal Dam, especially in
terms of the drinking and industrial water supply of Bandar Abbas city, in the current conditions, the vital
and economic artery of this city depends on the quality and quantity of water of the Esteghlal Dam.
Therefore, planning for the optimal use of water in this dam and its upstream watershed is of special
importance, and the most important plan in this field is the implementation of watershed operations to
control erosion and sediment entering the reservoir of the dam. Concerning biological and biomechanical
operations, the NDVI index was compared twice before and after watershed operations to investigate
changes in vegetation cover.

3. Results and Discussion

During several stages of field visits to the Badkash Minab basin, it was found that 15 cases of mechanical
operations have been implemented in this area, which includes the construction of 14 cases of stone-mortar
dams and one case of flood spreading. This operation can trap sediments of about 7518733 cubic meters;
of this reservoir volume, about 5754910 cubic meters have been trapped by the sediments upstream of the
basin. In this study, it has been used to determine the effect of mechanical structures in reducing the output
peak flow of each sub-basin through the effect of the set of structures implemented in each hydrological
unit on increasing the concentration time and finally increasing the time to reach the peak flow of the
hydrograph. The construction of watershed structures in the Badkesh area has significantly reduced the
peak discharge (during the different return periods) of hydrological units. For example, in the hydrological
unit 3-3, where flood spreading operations and mortar stone structures No. 1, 9, 10, 11 and biomechanical
operations of water catchment crescents and pit-seeding have been implemented, the 25-year peak flow rate
of the flood is about 50 cubic meters per second. It has been reduced to less than 20 cubic meters per second.
This valuable goal has been achieved by implementing a complete set of biological, biomechanical, and
mechanical operations in an area rarely seen in other areas of the country. Also, the results showed that in
control units such as sub-basin number 1, which do not have operational operations, runoff has not changed
significantly over time, and even sometimes, due to drought and destruction of vegetation and excessive
livestock grazing, runoff has increased. In this study, in order to investigate the role of watershed measures
in reducing the rate of erosion and sedimentation of the basin, the MPSIAC model was used in the detailed
executive studies of the basin and using the results of previous studies and field studies, the parameters of
the model for after Watershed measures were determined and interpreted. In most sub-basins in which no
watershed operations have been carried out, such as sub-basins 2-5-3, the amount of specific sediment has
increased significantly since the study. Sediment increases at the time of effectiveness study in sub-area 2-
5-1 with one structure and 2-5-5 with two stone-mortar structures were implemented, indicating the
insufficiency of operations in these two sub-areas, but despite this, the amount of increase in specific
sediment in these years, they are less than 2-5-3, 2-5-4 and 2-5-2, in which no operation was performed.
The investigation of this index for the entire area shows that the average annual vegetation cover from 2002
to 2018 is much lower than the long-term average of the NDVI index in the Badkesh area. The study
indicated that the vegetation cover level in the area was low.

4. Conclusions
Watershed operations in the Badkash watershed have had positive and beneficial effects on the
improvement of vegetation in areas where biological and biomechanical operations were implemented, and
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flood control through mechanical operations ultimately reduced erosion and sedimentation, so if watershed
operations are complementary and in the form of Biological, biomechanical and mechanical plans are
implemented simultaneously, they will have a significant and beneficial effect on preserving water and soil
resources and reducing human and financial losses.
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