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Abstract

The Mound Region is known as a coastal environment and natural evolved ecosystem
with diverse habitats on the coast of the Persian Gulf. The ecosystem of this region is
endangered by factors such as industrial development, the discharge of wastewaters
and oil spills at sea, and the dumping of waste, the over development of agricultural
and aquaculture products. The purpose of this study was to investigate the trend of
coastal land use changes using satellite images of a 21-year period from 1996 to 2017
and using the maximum statistical probability and analyzes required in the ArcGIS10.
The results showed that human-made uses in all periods of time have been increasing,
and in the period 1996 to 2001, they had the slightest and the highest increase between
2006 and 2011 (391%) and an increase of 1183% during the period from 2006 to 2011.
The major changes in the Northwest coastal areas due to the development of the oil
and gas industry and the areas within the South Coast, agricultural and aquaculture
activities have caused the most significant changes. As a result, periodic monitoring
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Introduction

Coastal changes are one of the most common processes governing
coastal areas. These changes can be subject to short and long term
trends as well as varying dimensions.'? Location of the Persian Gulf
coastal strip, various marine and continental climates, geological
phenomena and how the land use are important parameters. One of the
most important problems in land cover and vegetation cover is the lack
of accurate, accurate information from the past. Changes monitoring
is used to assess the effects of human activities such as deforestation,
agriculture and urban planning.*# In the meantime, monitoring of
coastal areas is an important part in sustainable development and
environmental protection, and for coastal area monitoring, the
extraction of coastline at different times is fundamental.® Coastline
is one of the most important linear effects on the surface of the
earth, which shows the dynamic nature.® Coastlines are defined by
the International Commission of the IGDC for geographical data as
one of the most important geographical features on the surface of the
earth and geographically, the line of the coastline and the surface of
the water zone.” Based on this, coastline mapping and determining
changes for safe navigation, resource management, environmental
protection, sustainable coastal planning and development are
essential.® Studies to detect shore line changes in China using remote
sensing data in the Delta River, Yellow River.”!! And the sea of odors
and on the Fujian coast.'>'* Makota et al.'® Reviewed aerial photos of
1981, 1992, and 2002 using the analytical capabilities of the GIS to
monitor coastal changes in the Kundachi area.”® Chalby et al.'® Used
aerial photos and satellite images using segmentation techniques to
extract shore line changes and map out their changes for 8-year period
(1992-2000) in Calgrange County, Malaysia.'® Schenthamilselvan &
Skakara'” studied in the Indian coast changes by using GIS and RS
techniques. In the most cases, human degradation effects and changes
in natural ecosystems are evident.!” Similar work has been done in
Iran. Alsheikh et al.> monitored the coastal lines of Lake Urmia,
by TM and ETM satellite images, and the threshold method on the
histogram. Taking into account changes in the coastline of the coastal
region of Asaluyeh in the Persian Gulf using the detection of high and
low position changes.> Tamasoki et al.'® used Landsat images of 1985,

2000, and 2015 in their study to identify changes in the coastline of
Lake Akigol. After analyzing the changes, it was found that there was
a significant decrease in the lake water area studied.'® Finally, it was
concluded that the coastline had significant spatial variations in some
places up to more than 200m for one The course is 30 years old. In
another study, changes in the coastline of the port of Asalouyeh to
the port of Deir in the Persian Gulf were investigated using RS and
GIS techniques. The results showed that the area of human land was
constructed and unutilized was added during the studied period and
the area of vegetation, Water and pastures have been decreasing.'”
According to the records, the purpose of this research is to investigate
the process of coastal changes in a 21-year time span in the Persian
Gulf coastal area.

Materials and methods

Classification of satellite images used by the Maximum Likelihood
Classification method is a monitored statistical approach for pattern
recognition.”” In this category, the probability of belonging to each
pixel is calculated in a set of predefined classes, and then the pixel
is assigned to the most probable class. Using satellite imagery, five
satellite imagery frames from Passage 163 and the 41 Landsat Row
for 1996-2017 were selected. Then radiometric and atmospheric
corrections were performed on the images. For this purpose, ENVI,
software was used then, using ArcGIS, , we performed the required
output and analysis maps and overlapping data, and finally applied for

statistical analysis of Microsoft Office Excel,,, software.

Geomorphology features

The protected area is located south of Bushehr province and is south
of the coastal area of the Persian Gulf. The immediate boundary of the
studied area is the southern half of the Bushehr province, and from
the north east to Fars province, from the south and west to the Persian
Gulf and from the southeast to the part of Hormozgan province. This
area, with an area of about 4.6 km?, hosts a population of 1000000
people in Bushehr Province and other neighboring provinces, and has
more than 95 km of maritime border with the Persian Gulf. This study,
in addition to the protected area of the whole of Bushehr Province,
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between 27°,19°-30°,16” N latitude and 50°,11°-52°,59° E longitude
have been considered.

Hydrodynamics of the mound coastal area

The surface of the Persian Gulf is influenced by the level of
offshore waters. Based on surveys, in the 18-month period since the
beginning of 2010, the ocean surface has dropped by about 7mm,? the
level of the Gulf Sea is also in line with it and has fallen under water
during the period 1987-2006, and then the Gulf water level has fallen
during the 2006-2015 period. These changes have led to an increase
in the area and the coastal area in the Mound Delta. On the shores of
Mound area, the flows along the sea parallel to the coast from the east
to the west and along the left-turn round the general flow of the Persian
Gulf, but the direction and velocity of the surface water flows Coastal
is subject to the winds of the region, mainly westward to east. This
mechanism determines the sedimentation process in the range of the
Mound Delta, and sediments accumulate along the coasts and islands
of the area. And this situation has created coastal geomorphological

Table | User variations at the 1996-2001 period (Km?)
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changes and it is necessary to consider of the development and land
used.

Results and discussion

Analysis and analysis of changes from 1996 to 2001:
After examining the changes

it is quite evident that the changes in the unutilized application
were 42.8% and the utilization of pasture was 2.22% and the use
of vegetation decreased by 24.66% and in the human uses 18.18%
Percentages and the values for changes in usage are given in Table
1. According to Table 1, the breakdown of applications has led to
the largest variation of vegetation on grassland and water, and man-
made manure to unutilized, and unutilized and unutilized to rangeland
(greater than grassland), and a full description of all the conversions
between existing uses in the range The time from 1996 to 2001,
broken down in Table 1, and the changes that took place during the
time frame, are broken down by the location of the changes in Figure
L.

User at ZOOI» Vegetation = Water Human made Rangeland Unutilized Aquaculture User total at 1996
Vegetation 16.91 0.2 .17 5.06 32.63 0.09 56.06
Water 2.67 499.42 0.02 0.11 36.74 0 538.96
User at Human made 1.2 0.03 1.12 0.91 3.56 0.42 7.23
1996 Rangeland 272 022 0.53 98.63 3335 0.26 135.73
Unutilized 18.73 4.59 3.08 27.99 468.95 7.18 530.52
Aquaculture 0 0 0 0 0 0 0
User total at 2001 42.23 504.46 5.92 132.71 57522 7.96 1268.49

Figure | Change of user experience from 1996 to 2001.
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Analysis of changes from 2001 to 2006

In the second stage and the period of 2006 to 2011, the process of
changes has reduced the use of unutilized (16.43%), and the decline
in pasture use (18.47%) and that it has the highest growth rate (143%),
as well as vegetation in this period has decreased (11.83%), and the
values for area changes Table 2 have changed. According to the
breakdown table of applications, the largest change in vegetation is to
beer and water to bewilder and man-made to the unutilized and Range
to unutilized and unutilized. Also, the changes that have taken place
during the time interval are separated by the location of the changes
in Figure 2.

Analyze changes made during the period 2006-201 |

After examining the changes, it is quite evident that the process of
change has reduced the use of unutilized (22.54%) and the increase
in human-made use (391.10% and all of them had the highest growth
relative to their original area) and increased pasture use (20.70%). Also
vegetation has not changed in this period and has slightly increased.
And the values for land use changes, expressed in square kilometers,
are presented in the User Chart. According to the breakdown table
of applications, the most varied vegetation changes to Bayer and
Water to Bayer and human made to Bayer and Range to unutilized

Table 2 User variations at the 2001-2006 period (Km?)
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and unutilized to humans and Aquaculture to unutilized. And a full
description of all the conversions between the existing applications
in the period 2006 to 2011 is broken down in the Table 3. Changes
that occurred during the time interval are based on the location of the
changes in the Figure 3.

Analyze changes made during the period from 201 |
to 2017

After examining the changes, it is evident that the process
of changes has increased the use of unutilized (51.27%) and the
reduction of the use of vegetation (the original reduction was the most
significant compared to the rest of the uses 81.77%) and the increase
in human-made use (31.27%) and decreased pasture use (10.66%).
And the values for user area changes are given in user modifications.
According to the breakdown table of applications, the largest change
in vegetation to unutilized and Water is to beer and human-made
to unutilized and Range to unutilized and unutilized to human beet
breeding and shrimp, and a full description of all the conversions
between the use of the existing in the period from 2011 to 2017
is broken down in Table 4. Changes that occurred during the time
interval are based on the location of the changes in the Figure 4. The
total user changes are 1268.53 Km?.

User at 2006» Vegetation = Water Human made Rangeland Unutilized Aquaculture  User total at 2001
Vegetation 18.69 3.62 1.63 0.68 17.48 0.13 42.23
Water 0.2 503.73 0.01 0.06 0.46 0 504.47
User at Human made 0 0 5.21 0 0.71 0 5.92
2001 Rangeland 1.94 0.14 1.49 96.24 32.73 0.16 132.7
Unutilized 16.4 104.45 6.04 11.15 429.28 7.84 7.95
Aquaculture 0 0.0l 0 0.05 0.05 7.84 7.95
User total at 2006 37.22 611.95 14.4 108.18 480.71 16.04 1298.49
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Figure 2 Change of user experience from 2001 to 2006.
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Table 3 User variations at the 2006-201 | period (Km?)
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User at 2011 » Vegetation = Water Human made Rangeland Unutilized Aquaculture  User total at 2006
Vegetation 18.66 0.26 5.35 1.88 10.94 0.13 37.21
Water 1.13 593.39 0.21 5.88 11.29 0.05 611.96
User at Human made 3.1 0.02 5.57 0.88 4.8l 0 14.39
2006 Rangeland 0.62 0.27 6.18 90.09 10.79 0.26 108221
Unutilized 13.69 46.83 5327 31.55 333.82 1.53 480.7
Aquaculture 0.07 0.45 0.09 0.33 0.68 14.43 16.04
User total at 201 | 37.26 641.23 70.67 130.62 37232 16.39 1268.5
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Figure 3 User changes from 2006 to 201 1.
Table 4 User-defined changes at the 2011-2017 period (Km?)
User at 201 7» Vegetation = Water Human made Rangeland Unutilized Aquaculture User total at 2011
Vegetation 4.08 0.05 11.83 7.11 14.04 0.15 37.26
Water 0.21 47351 0.08 0.17 166.22 1.03 641.22
User at Human made 0.96 0.0l 29.25 8.74 31.67 0.04 70.68
2011 Rangeland 0.48 0.5l 15 81.78 324 0.47 130.64
Unutilized 1.2 0.19 36.64 18.78 314.6 0.91 37233
Agquaculture 0 0.06 0 0.13 4.32 11.88 17.39
User total at 2017 6.94 474.33 9281 116.71 563.25 14.49 1268.53

Rangeland, Human made

Jesoeen
[
=i &
Water, Rangeland @€  Unutilzed Human made Vegetation, Water -5
Water, Viegetation [ S Human made @95
Human made, Water "L Tz, v Rized -s 0 4
Human made, Unutilized 000 Rangeland, Water Vegetation, Rangeland -t

16

Figure 4 Map of User Changes from 2011 to 2017.
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Analysis of changes in the period from 1996 to 2017

After examining the changes, it is quite evident that the changes
made to human consumption increase (1183%) and the decrease in
the use of vegetation (compared to the original area had the highest
reduction compared to the rest of the user 87.62% and most of the
time in the direction The loss of vegetation is related to the period
from 2011 to 2017, the decrease in the use of pasture (14.03%), and
the increase in the use of unutilized (16.6%), and the values of land

Table 5 User variations at the period up to 2017 (Km?)
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use changes, expressed. And totally in the whole region aquaculture
user have not changed. According to the breakdown table for use, the
largest vegetation change is made to unutilized and Water to unutilized
and human-made to unutilized and Pasture to unutilized and unutilized
to human-made, and a full description of all the conversions between
existing uses in the period 1996 to 2017, broken down in the Table
5. Changes that occurred during the time interval are based on the
location of the changes in the Figure 5.

User at 201 7» Vegetation Water Human made  Rangeland Unutilized Aquaculture User total at 1996
Vegetation 32 0.66 15.51 5.82 30.57 0.29 56.06
Water 0.84 470.07 0.32 0.52 66.07 0.51 538.96
User at  Human made 0.17 0.07 3.26 0.37 2.89 0.48 7.23
1996 Rangeland 0.69 0.22 15.11 83.27 36.18 0.29 135.77
Unutilized 2.04 2.69 58.62 26.73 427.54 12.91 530.53
Aquaculture 0 0 0 0 0 0 0
User total at 2017 6.94 47433 92.82 116.71 563.25 14.49 1268.54
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Figure 5 Map of User Changes from 1996 to 2017.
Conclusion

The results of this research have shown that man-made uses have
been increasing over all periods of time, and during the period 1996
to 2001, they had the slightest and the highest increase between
2006 and 2011 (391% growth over the period 2006-2011) and an
increase of 1183% during the period from 1996 to 2017, and due to
the fact that most of this area is protected, the growth of human-made
human development is considered to be the negative environmental
consequences of the region. Often, in a given period, these changes
and human resource development have been made by issuing permits
such as breeding shrimp and livestock, or occupation and occupation
of the area. In terms of vegetation use, the total vegetation cover
decreased by 87.62% and the highest vegetation loss in the period from
2011 to 2017, with a decrease of 37.78%, mainly due to the growth
of human consumption in the period 2006-2011, which reduced the
vegetation of the region in the period has passed since then. And most
of the changes in the Northwest coastal areas due to the development

of oil and gas industry and the southern coastal areas have led to the
most important changes in agricultural and aquaculture activities. As
a result, periodic monitoring, pollution control and increasing popular
participation are recommended to reduce the human-made effects.
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