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Abstract

The main goal of this research is to investigate the main factors underlining
agricultural land use change in Binaloud City as one of the concerns of planners,
policymakers and executive managers of this region. In this regard, the unauthorized
change of agricultural land use is one of the primary challenges facing Binaloud city
in recent decades due to its wide range of adverse effects on environmental
sustainability. For this reason, a descriptive-analytical research method has been
adopted. In this survey, using documentary analysis and interviews with experts from
organizations in Binaloud city, 23 determinants of unauthorized change of
agricultural land use were identified with the help of 169 rural residents and experts
in the villages with the most unauthorized land use change. A Likert scale was used
for this purpose followed by factor analysis in SPSS software. The results show that
the identified factors could be classified into 8 primary factors that explained 65.77%
of the variance. The most important factors of unauthorized agricultural land use
change in the following order: tourist attractions in the region (13.16%), land trade
(12.14%), proximity to Mashhad city (8.35%), poor local management (7.40),
drought (6.22%), high population density (5.42%), industrial activities (5.07%) and
scant agricultural lands (5.02%). The large scale of land use change in the studied
area calls for the adoption of appropriate measures in fields such as tourism
management with emphasis on sustainability, strengthening of agricultural fields,
organization of industrial and workshop activities, and allocation of suitable places
to the settlement of the surplus population in the region.
Keywords: Unauthorized Land Use Change, Agricultural Land, Factor Analysis,
Binalud City, Rural Areas
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Abstract

The present study investigates the role of villagers' participation in the sustainable
development of rural settlements in Dolatabad area. Participation is increasingly
recognized as a cornerstone of rural development, alongside other influential factors.
Villagers, as active contributors, are essential in providing the necessary human
resources for these settlements. Accordingly, villager participation is fundamental to
promoting the dimensions of sustainable development. Using a descriptive survey
methodology, this study uses a questionnaire for data collection. The results
demonstrate a positive correlation between villagers' participation in implemented
plans and programs and the sustainable development of rural settlements. As the
participation of rural people increases, the mean dimension of sustainable
development also improves. Standardized regression analysis reveals a significant
positive relationship between villager participation and sustainable development,
with a beta coefficient of 0.897 (p=0.000). Additionally, the factor loading for
participation in the sustainable development model is 0.90. Model evaluation
through chi-square analysis indicates the good fit of the model and data. The values
of chi-square (161.251) and the degree of freedom (87) were also calculated. The
chi-square-to-degree-of-freedom ratio is 1.85, which is below the recommended
threshold of 2.0. Furthermore, the fit indices support the alignment of the data with
the proposed model and therefore confirm the conceptual framework. Based on the
findings of the present study, it is possible to improve the participation indicators of
villagers in agricultural, industrial, service and tourism projects and programs, and
raise the spirit of cooperation among villagers. This will allow for the development
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of the environmental-ecological, social, economic, and physical-infrastructural
dimensions of rural settlements.

Keywords: Participation of Villagers, Sustainable Rural Development, Dolatabad
Area
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Abstract

The urban sprawl and its consequences have given rise to a range of approaches
for inner-city development. One of these approaches is the urban infill development.
Due to their nature, deteriorated urban fabrics are a suitable ground for this type of
development, which not only alleviates inner-city areas, but also hinders urban
sprawl, and promotes internal development in cities. However, it is necessary to look
at the potential of the cities for such development. Accordingly, this paper aims to
study the capacity of Some’e Bijar neighborhood in Rasht as one of the deteriorated
urban fabrics in terms of its infill development. It is a descriptive-analytical study.
The data were analyzed using document analysis and field study (land uses). A
sample size of 347 households was determined by the Cochran formula. In the end,
analysis was conducted using a nonparametric sign test, the AHP model, and the
gray analysis. The results revealed that the study area, except for the economic
dimension, has the potential for implementation of inner-city development in all
social, environmental and physical dimensions from the infill development
approach. However, this is worth noting that this potential varies in different blocks
of the neighborhood under study Moreover, contrary to the expectation, Some’e
Bijar neighborhood is relatively well prepared for the infill development. However,
it seems that one of the most important issues, which calls for serious attention, is
building trust among the residents of Some’e Bijar neighborhood about the optimal
implementation of projects such as urban development.
Keywords: Infill Development, Urban Infill Development, Deteriorated Fabrics,
Some’e Bijar Neighborhood, Rasht
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Abstract

Today, an appropriate and sustainable density distribution in cities is vital to
enhance the quality of life and improve the urban environment within the framework
of urban development. The rising urban population, resource limitations, and the
need for proper utilization of existing facilities underline the importance of paying
further attention to the category of high-rise construction and urban environment in
cities. In this regard, the main goal of the present study is to investigate the effects
of high-rise construction on changes in the urban environment of Ahvaz. The
statistical population included about 1,302,000 citizens of Ahvaz, from whom a
sample of n=386 people was selected using the Cochran formula. The main
instrument used in this study was a researcher-made questionnaire the content and
construct validity of which were as well as its reliability were evaluated and
confirmed using composite reliability. Data analysis was conducted by correlation
analysis and structural equation modeling in SPSS and Smart PLS software. The
results of structural equation modeling showed that, given the conceptual model of
the test, there was a strong and significant relationship between research indicators

1. The article is an excerpt from the doctoral dissertation of the first author of the article at
Payame Noor University, Tehran, Iran.
2. Corresponding Authou; Email: marsousin@pnu.ac.ir
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and the urban high-rise development trend. (p<0.05). The model fit indices also
revealed that data fits the conceptual model and, therefore, the model is confirmed.
Also, the results of the one-sample t-test suggested that the highest impact on the
change of urban high-rise construction on the urban environment was related to the
livability index, followed by the economic index infrastructure index physical index
environmental index, and social index, respectively.

Keywords: High-Rise Construction, Urban Environment, Density, SmartPls,
Ahvaz City
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Abstract

Even though the water shortage problem has been assigned to the gap between
water demand and supply for years, evidence suggests that water scarcity in the
world's water-stressed countries has been prompted by inefficient water governance.
On the other hand, given that water problems are a blend of natural, social, and
political factors, they are complex and interdisciplinary in nature. Such
considerations undermine water management that are solely based on pure scientific
or technical assessments. Hence, finding the optimal solution for such problems
determines the capacity of the water governance system. Under these circumstances,
the sustainable management and governance of water resources require a framework
that can change our understanding of the way water resources are managed.
However, the question that remains unanswered is that why after more than two
decades of implementing IWRM, as the common governmental water management
method in countries, there have been no remarkable changes in sectoral boundaries?
The current study, with a systematic review of the evolution of water resources
management in the world, explores the problems of the centralized administration of
the water sector and introduces the Polycentric Governance of Water-Energy-Food

1 The article is an excerpt from the doctoral dissertation of the first author with guidance
from the second and third authors.
2. Corresponding Authou; Email: a.amini@geo.ui.ac.ir
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Nexus (WEFN) as a new alternative. According to the results of this study, the Nexus
approach, which emerged in the wake of the failure of sectoral management
strategies, has attracted attention as a metaphor to describe the integrated nature of
resources and as a bridge to surpass the shortcomings of sectoral thinking.

Keywords: Water Resource Management, Integrated Water Resources
Management, Water Governance, Polycentric Governance, Water-Energy-Food
Nexus
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Abstract

One of the main potentials of any region is tourism. The preservation and
development of tourism at World Heritage (WH) sites has always been a key issue.
Iran, thanks to its natural resources and historical background, has tremendous
tourism potential. The city of Sari, the capital of Mazandaran province with its
moderate Caspian climate, is one of the most attractive tourist destinations. Sari
County has many natural, cultural, economic, social, and sports attractions; however,
scant attention has been paid to the development of tourism in this area. This research
aims to achieve regional balance and promote the capabilities of Sari by managing
development and utilizing the existing potentials in the region, the most prominent
of which is tourism in Mazandaran province and the city of Sari. In this applied
research, a descriptive methodology has been adopted. The statistical population
consists of experts and specialists in the field of tourism in Sari City, of whom 45
were selected through purposive cluster sampling. The main data collection
instrument was a questionnaire distributed among 45 tourism specialists and experts.
The fuzzy DEMATEL method was used for data analysis. The findings showed that
the "climate"” index has the greatest impact on improving tourism in Sari with an
emphasis on regional development, followed by the "globalization and competition"
index. Additionally, the effect of the "Link to modern global technology (Internet)"

1. This article is extracted from a thesis entitled Exploring the Tourism Model with an
Emphasis on Regional Development (Case Study: Sari City).
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index is also greater than that of other indices. Finally, a model is designed for
tourism in Sari with a focus on regional development.

Keywords: Tourism industry, Economic capacity, Balanced development, Regional
development, Sari
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= E, Es E,4 Es Es
E¢ 0.5 0.75 1 0.5 0.75 1 0.25 0.5 0.75 | 0.375 | 0.625 | 0.875 | 0.125 | 0.375 | 0.625 0 0 0
=4 0.25 | 0.375 | 0.625 0 0.25 0.5 0 0.125 | 0.375 | 0.25 | 0.375 | 0.625 0 0.125 | 0.375 0.5 0.75 1
Esg 0.25 0.5 0.75 0 0.125 | 0.375 0 0.25 0.5 0.5 0.75 1 0.125 | 0.375 | 0.625 0 0.25 0.5
Eo | 0.125 | 0.375 | 0.625 | 0.25 0.5 0.75 0.5 0.75 | 0.875 | 0.75 1 1 0.5 0.75 1 0.75 1 1
Eyp | 025 | 0375 | 0.625 | 0.25 | 0.375 | 0.625 | 0.25 | 0.375 | 0.625 | 0.25 0.5 0.75 0.25 0.5 0.75 | 0375 | 0.625 | 0.75
Eu | 0.25 0.5 0.75 0.5 0.75 1 0.125 | 0.375 | 0.625 | 0.25 0.5 0.75 0.75 1 1 0.5 0.75 1
VEY ey slaasl sl
E; Es = Eo Eu
E: 0.375 | 0.625 0.75 0.125 | 0.375 0 0.125 | 0.375 0.5 0.75 0.625 | 0.875 1
E, 0.625 | 0.875 1 0.375 | 0.625 | 0.875 | 0.625 | 0.875 1 0.375 0.5 0.625 0.25 0.5 0.75
E; 0.75 1 1 0.625 | 0.875 0.25 0.5 0.75 0.25 0.5 0.75 0.375 0.5 0.625
E4 0.625 | 0.875 1 0.625 | 0.875 0.625 | 0.875 1 0.25 0.5 0.75 0.375 | 0.625 | 0.875
Es 0.25 | 0.375 | 0.625 0.5 0.75 0.25 0.5 0.75 0.5 0.75 1 0.625 | 0.875 1
Es 0.5 0.75 1 0.375 | 0.625 | 0.875 | 0.625 | 0.875 1 0.625 | 0.875 1 0.5 0.75 1
E; 0 0 0 0.5 0.75 0.375 | 0.625 | 0.75 0 0.125 | 0.375 | 0.375 | 0.625 0.75
Es 0.5 0.75 1 0 0 0.625 | 0.875 1 0.5 0.75 1 0.25 0.375 | 0.625
Eo 0.75 1 1 0.75 1 0 0 0 0.25 0.5 0.75 0.375 | 0.625 | 0.875
Eio 0 0.25 0.5 0.25 0.5 0.75 | 0.625 | 0.875 1 0 0 0 0.375 | 0.625 0.75
Eu 0.5 0.75 | 0.875 0.75 1 0.625 | 0.875 1 0.125 0.25 0.5 0 0 0
g}‘“"JsL‘ "y b}ﬁ"_;c J{_YLAJJ Ca.w‘ ol 6‘)\ Y Z)Lo.j: J}J}- DL LY u.m_,]?l.o 6.a\~ tg DL
ol el el QLIS Y o)w J)J&- BE) oMﬂYLaJJ
S8 Jraus By 5o edddlp e 5l ¥ Jgder
E1 Ez E3 ES EG
E; | 0.000 | 0.000 | 0.000 | 0.000 | 0.014 | 0.041 | 0.014 | 0.041 | 0.068 | 0.000 | 0.014 | 0.041 | 0.000 | 0.027 | 0.055 | 0.027 | 0.055 | 0.082
E, | 0.068 | 0.096 | 0.110 | 0.000 | 0.000 | 0.000 | 0.068 | 0.096 | 0.110 | 0.027 | 0.041 | 0.068 | 0.055 | 0.082 | 0.096 | 0.068 | 0.096 | 0.110
E; | 0.055 | 0.082 | 0.096 | 0.055 | 0.082 | 0.096 | 0.000 | 0.000 | 0.000 | 0.000 | 0.027 | 0.055 | 0.000 | 0.000 | 0.027 | 0.041 | 0.068 | 0.082
E, | 0.000 | 0.000 | 0.027 | 0.014 | 0.027 | 0.055 | 0.000 | 0.014 | 0.041 | 0.000 | 0.000 | 0.000 | 0.000 | 0.027 | 0.055 | 0.068 | 0.096 | 0.110




o s e sles b a5 Ll i Al 05

= =) Es = Es Es
Es | 0.068 | 0.096 | 0.110 | 0.068 | 0.096 | 0.110 | 0.068 | 0.096 | 0.110 | 0.027 | 0.055 | 0.082 | 0.000 | 0.000 | 0.000 | 0.027 | 0.055 | 0.082
Es | 0.055 | 0.082 | 0.110 | 0.055 | 0.082 | 0.110 | 0.027 | 0.055 | 0.082 | 0.041 | 0.068 | 0.096 | 0.014 | 0.041 | 0.068 | 0.000 | 0.000 | 0.000
E; | 0.027 | 0.041 | 0.068 | 0.000 | 0.027 | 0.055 | 0.000 | 0.014 | 0.041 | 0.027 | 0.041 | 0.068 | 0.000 | 0.014 | 0.041 | 0.055 | 0.082 | 0.110
Es | 0.027 | 0.055 | 0.082 | 0.000 | 0.014 | 0.041 | 0.000 | 0.027 | 0.055 | 0.055 | 0.082 | 0.110 | 0.014 | 0.041 | 0.068 | 0.000 | 0.027 | 0.055
Ey | 0.014 | 0.041 | 0.068 | 0.027 | 0.055 | 0.082 | 0.055 | 0.082 | 0.096 | 0.082 | 0.110 | 0.110 | 0.055 | 0.082 | 0.110 | 0.082 | 0.110 | 0.110
Ei | 0.027 | 0.041 | 0.068 | 0.027 | 0.041 | 0.068 | 0.027 | 0.041 | 0.068 | 0.027 | 0.055 | 0.082 | 0.027 | 0.055 | 0.082 | 0.041 | 0.068 | 0.082
E;; | 0.027 | 0.055 | 0.082 | 0.055 | 0.082 | 0.110 | 0.014 | 0.041 | 0.068 | 0.027 | 0.055 | 0.082 | 0.082 | 0.110 | 0.110 | 0.055 | 0.082 | 0.110

6B Jress By 55 0dddle i e jle ¥ J o bl
VEY ey slaasl sl
= Es E, Eio Eu

E; 0.041 | 0.068 | 0.082 | 0.000 | 0.014 | 0.041 | 0.000 | 0.014 | 0.041 | 0.055 | 0.082 | 0.110 | 0.068 | 0.096 | 0.110

E, 0.068 | 0.096 | 0.110 | 0.041 | 0.068 | 0.096 | 0.068 | 0.096 | 0.110 | 0.041 | 0.055 | 0.068 | 0.027 | 0.055 | 0.082

Es 0.082 | 0.110 | 0.110 | 0.068 | 0.096 | 0.110 | 0.027 | 0.055 | 0.082 | 0.027 | 0.055 | 0.082 | 0.041 | 0.055 | 0.068

E, | 0.068 | 0.096 | 0.110 | 0.068 | 0.096 | 0.110 | 0.068 | 0.096 | 0.110 | 0.027 | 0.055 | 0.082 | 0.041 | 0.068 | 0.096

Es 0.027 | 0.041 | 0.068 | 0.055 | 0.082 | 0.110 | 0.027 | 0.055 | 0.082 | 0.055 | 0.082 | 0.110 | 0.068 | 0.096 | 0.110

Es 0.055 | 0.082 | 0.110 | 0.041 | 0.068 | 0.096 | 0.068 | 0.096 | 0.110 | 0.068 | 0.096 | 0.110 | 0.055 | 0.082 | 0.110

E; 0.000 | 0.000 | 0.000 | 0.055 | 0.082 | 0.110 | 0.041 | 0.068 | 0.082 | 0.000 | 0.014 | 0.041 | 0.041 | 0.068 | 0.082

Eg 0.055 | 0.082 | 0.110 | 0.000 | 0.000 | 0.000 | 0.068 | 0.096 | 0.110 | 0.055 | 0.082 | 0.110 | 0.027 | 0.041 | 0.068

Eq 0.082 | 0.110 | 0.110 | 0.082 | 0.110 | 0.110 | 0.000 | 0.000 | 0.000 | 0.027 | 0.055 | 0.082 | 0.041 | 0.068 | 0.096

Eyo | 0.000 | 0.027 | 0.055 | 0.027 | 0.055 | 0.082 | 0.068 | 0.096 | 0.110 | 0.000 | 0.000 | 0.000 | 0.041 | 0.068 | 0.082

E;; | 0.055 | 0.082 | 0.096 | 0.082 | 0.110 | 0.110 | 0.068 | 0.096 | 0.110 | 0.014 | 0.027 | 0.055 | 0.000 | 0.000 | 0.000

O3 Bl &g Jodr a JG s e 5 093 WJyl slaalys (gda A= 0 5o

(5 6 ¥ ol Jslix) 8,8 s

(HL s 5W) sdidbe i s 5o 51 Jgl laaslys F Jgi

VY ey sl sl

E1 E> Es E4 Es Es E7 Es Eg E1o Eu
E: | 0.000 | 0.000 | 0.014 | 0.000 | 0.000 | 0.027 | 0.041 | 0.000 | 0.000 | 0.055 | 0.068
E> | 0.068 | 0.000 | 0.068 | 0.027 | 0.055 | 0.068 | 0.068 | 0.041 | 0.068 | 0.041 | 0.027
Es | 0.055 | 0.055 | 0.000 | 0.000 | 0.000 | 0.041 | 0.082 | 0.068 | 0.027 | 0.027 | 0.041
Es | 0.000 | 0.014 | 0.000 | 0.000 | 0.000 | 0.068 | 0.068 | 0.068 | 0.068 | 0.027 | 0.041




OV szcﬁﬂmbéjf.zzﬁéjﬁ\m f}b}%db

E:1 E> Es E4 Es Es E7 Es Eq E1o Eu

Es | 0.068 | 0.068 | 0.068 | 0.027 | 0.000 | 0.027 | 0.027 | 0.055 | 0.027 | 0.055 | 0.068

Ee | 0.055 | 0.055 | 0.027 | 0.041 | 0.014 | 0.000 | 0.055 | 0.041 | 0.068 | 0.068 | 0.055

E7 | 0.027 | 0.000 | 0.000 | 0.027 | 0.000 | 0.055 | 0.000 | 0.055 | 0.041 | 0.000 | 0.041

Es | 0.027 | 0.000 | 0.000 | 0.055 | 0.014 | 0.000 | 0.055 | 0.000 | 0.068 | 0.055 | 0.027

Eg | 0.014 | 0.027 | 0.055 | 0.082 | 0.055 | 0.082 | 0.082 | 0.082 | 0.000 | 0.027 | 0.041

Eio | 0.027 | 0.027 | 0.027 | 0.027 | 0.027 | 0.041 | 0.000 | 0.027 | 0.068 | 0.000 | 0.041

Eu | 0.027 | 0.055 | 0.014 | 0.027 | 0.082 | 0.055 | 0.055 | 0.082 | 0.068 | 0.014 | 0.000

HM s 5b) saidbo i s 5l 5l £33 sbalys 0 Jd>=

E1 E> Es E4 Es Es E7 Es Eq E1o Eu

E: | 0.000 | 0.014 | 0.041 | 0.014 | 0.027 | 0.055 | 0.068 | 0.014 | 0.014 | 0.082 | 0.096

E> | 0.096 | 0.000 | 0.096 | 0.041 | 0.082 | 0.096 | 0.096 | 0.068 | 0.096 | 0.055 | 0.055

Es | 0.082 | 0.082 | 0.000 | 0.027 | 0.000 | 0.068 | 0.110 | 0.096 | 0.055 | 0.055 | 0.055

E4 | 0.000 | 0.027 | 0.014 | 0.000 | 0.027 | 0.096 | 0.096 | 0.096 | 0.096 | 0.055 | 0.068

Es | 0.096 | 0.096 | 0.096 | 0.055 | 0.000 | 0.055 | 0.041 | 0.082 | 0.055 | 0.082 | 0.096

Ee¢ | 0.082 | 0.082 | 0.055 | 0.068 | 0.041 | 0.000 | 0.082 | 0.068 | 0.096 | 0.096 | 0.082

E7 | 0.041 | 0.027 | 0.014 | 0.041 | 0.014 | 0.082 | 0.000 | 0.082 | 0.068 | 0.014 | 0.068

Es | 0.055 | 0.014 | 0.027 | 0.082 | 0.041 | 0.027 | 0.082 | 0.000 | 0.096 | 0.082 | 0.041

Ey | 0.041 | 0.055 | 0.082 | 0.110 | 0.082 | 0.110 | 0.110 | 0.110 | 0.000 | 0.055 | 0.068

Eiwo | 0.041 | 0.041 | 0.041 | 0.055 | 0.055 | 0.068 | 0.027 | 0.055 | 0.096 | 0.000 | 0.068

Eir | 0.055 | 0.082 | 0.041 | 0.055 | 0.110 | 0.082 | 0.082 | 0.110 | 0.096 | 0.027 | 0.000

(HU U"’lJ:L‘) GMJL‘JA w_;b )‘ f-’d 6LM\.3'|).> 5 JJJ"

E:1 E> Es E4 Es Es E7 Es Eq E1o Eu

E1 | 0.000 | 0.041 | 0.068 | 0.041 | 0.055 | 0.082 | 0.082 | 0.041 | 0.041 | 0.110 | 0.110

E2 | 0.110 | 0.000 | 0.110 | 0.068 | 0.096 | 0.110 | 0.110 | 0.096 | 0.110 | 0.068 | 0.082

Es | 0.096 | 0.096 | 0.000 | 0.055 | 0.027 | 0.082 | 0.110 | 0.110 | 0.082 | 0.082 | 0.068

Es4 | 0.027 | 0.055 | 0.041 | 0.000 | 0.055 | 0.110 | 0.110 | 0.110 | 0.110 | 0.082 | 0.096

Es | 0.110 | 0.110 | 0.110 | 0.082 | 0.000 | 0.082 | 0.068 | 0.110 | 0.082 | 0.110 | 0.110

Es | 0.110 | 0.110 | 0.082 | 0.096 | 0.068 | 0.000 | 0.110 | 0.096 | 0.110 | 0.110 | 0.110

Ez | 0.068 | 0.055 | 0.041 | 0.068 | 0.041 | 0.110 | 0.000 | 0.110 | 0.082 | 0.041 | 0.082

Es | 0.082 | 0.041 | 0.055 | 0.110 | 0.068 | 0.055 | 0.110 | 0.000 | 0.110 | 0.110 | 0.068

Ey | 0.068 | 0.082 | 0.096 | 0.110 | 0.110 | 0.110 | 0.110 | 0.110 | 0.000 | 0.082 | 0.096

Eiwo | 0.068 | 0.068 | 0.068 | 0.082 | 0.082 | 0.082 | 0.055 | 0.082 | 0.110 | 0.000 | 0.082

En | 0.082 | 0.110 | 0.068 | 0.082 | 0.110 | 0.110 | 0.096 | 0.110 | 0.110 | 0.055 | 0.000
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A S A e 53 g edd b LS s Sl a1 s e 53 S 4wl HU S HM

oMLSJLﬂ&L@wJJSLA}oMfLGJ‘;iJQbfy}(}b)dj‘éu‘\ibbmbj;]awju

JF@J&JAEJM d)Jx? CJ.J:A.’

akﬁdju u»e_jb A ‘J}v\?

E: E, Es Es Es =
E: | 0.011 | 0.064 | 0.351 | 0.011 | 0.074 | 0.371 | 0.020 | 0.093 | 0.380 | 0.010 | 0.076 | 0.386 | 0.011 | 0.083 | 0.364 | 0.042 | 0.133 | 0.472
E, | 0.096 | 0.207 | 0.591 | 0.024 | 0.104 | 0.460 | 0.088 | 0.190 | 0.542 | 0.054 | 0.153 | 0.548 | 0.072 | 0.173 | 0.522 | 0.103 | 0.234 | 0.653
E; | 0.074 | 0.168 | 0.501 | 0.067 | 0.154 | 0.472 | 0.014 | 0.076 | 0.371 | 0.021 | 0.117 | 0.460 | 0.016 | 0.079 | 0.395 | 0.067 | 0.180 | 0.542
E, | 0.018 | 0.088 | 0.444 | 0.028 | 0.105 | 0.443 | 0.013 | 0.088 | 0.415 | 0.024 | 0.093 | 0.416 | 0.016 | 0.104 | 0.424 | 0.092 | 0.201 | 0.571
Es | 0.094 | 0.203 | 0.596 | 0.088 | 0.189 | 0.564 | 0.086 | 0.187 | 0.548 | 0.050 | 0.160 | 0.565 | 0.021 | 0.096 | 0.441 | 0.061 | 0.193 | 0.636
E¢ | 0.078 | 0.187 | 0.606 | 0.073 | 0.174 | 0.574 | 0.046 | 0.148 | 0.534 | 0.066 | 0.175 | 0.589 | 0.034 | 0.137 | 0.516 | 0.036 | 0.143 | 0.575
E; | 0.039 | 0.108 | 0.432 | 0.011 | 0.088 | 0.396 | 0.009 | 0.073 | 0.371 | 0.043 | 0.112 | 0.430 | 0.011 | 0.076 | 0.368 | 0.070 | 0.165 | 0.515
Es | 0.039 | 0.128 | 0.485 | 0.012 | 0.084 | 0.425 | 0.011 | 0.094 | 0.422 | 0.071 | 0.159 | 0.509 | 0.026 | 0.108 | 0.431 | 0.025 | 0.132 | 0.520




04 wj.? Qﬁ)w\{é;{,ﬁ:ﬁ 6@\&73 f}b}%db
E; E> Es E,4 Es Es
Eo | 0.044 | 0.160 | 0.563 | 0.051 | 0.160 | 0.544 | 0.072 | 0.178 | 0.537 | 0.108 | 0.222 | 0.593 | 0.071 | 0.177 | 0.541 | 0.116 | 0.253 | 0.662
Eio | 0.045 | 0.124 | 0.474 | 0.043 | 0.117 | 0.449 | 0.042 | 0.115 | 0.435 | 0.046 | 0.139 | 0.483 | 0.042 | 0.127 | 0.442 | 0.065 | 0.173 | 0.539
E;; | 0.055 | 0.166 | 0.561 | 0.075 | 0.177 | 0.553 | 0.036 | 0.139 | 0.502 | 0.055 | 0.165 | 0.555 | 0.099 | 0.198 | 0.529 | 0.087 | 0.217 | 0.645
o.\.i‘sju w;\s A d}.\:.- P
VEY tags slaasl sl
E; =) Eio En
E; | 0.054 | 0.149 | 0.482 | 0.018 | 0.101 | 0.453 | 0.018 | 0.101 | 0.444 | 0.063 | 0.141 | 0.461 | 0.080 | 0.166 | 0.484
E, | 0.109 | 0.246 | 0.671 | 0.082 | 0.218 | 0.664 | 0.105 | 0.238 | 0.661 | 0.070 | 0.172 | 0.571 | 0.065 | 0.191 | 0.614
E; | 0.110 | 0.227 | 0.581 | 0.095 | 0.209 | 0.584 | 0.058 | 0.174 | 0.551 | 0.048 | 0.146 | 0.502 | 0.066 | 0.160 | 0.516
E, | 0.096 | 0.209 | 0.586 | 0.097 | 0.210 | 0.592 | 0.097 | 0.210 | 0.581 | 0.047 | 0.142 | 0.505 | 0.063 | 0.167 | 0.544
Es | 0.068 | 0.192 | 0.642 | 0.091 | 0.225 | 0.681 | 0.065 | 0.199 | 0.646 | 0.081 | 0.193 | 0.612 | 0.099 | 0.221 | 0.643
Es | 0.092 | 0.228 | 0.691 | 0.078 | 0.214 | 0.684 | 0.104 | 0.237 | 0.683 | 0.091 | 0.203 | 0.623 | 0.085 | 0.209 | 0.656
E; | 0.022 | 0.097 | 0.431 | 0.074 | 0.171 | 0.532 | 0.061 | 0.159 | 0.500 | 0.016 | 0.088 | 0.422 | 0.057 | 0.147 | 0.480
Es | 0.076 | 0.186 | 0.579 | 0.026 | 0.110 | 0.486 | 0.090 | 0.196 | 0.574 | 0.067 | 0.159 | 0.525 | 0.047 | 0.137 | 0.518
Es | 0.124 | 0.266 | 0.680 | 0.124 | 0.265 | 0.687 | 0.046 | 0.163 | 0.574 | 0.058 | 0.177 | 0.591 | 0.077 | 0.208 | 0.634
Ei | 0.030 | 0.145 | 0.531 | 0.055 | 0.168 | 0.559 | 0.092 | 0.203 | 0.571 | 0.020 | 0.089 | 0.425 | 0.063 | 0.166 | 0.526
E;p | 0.093 | 0.229 | 0.651 | 0.118 | 0.252 | 0.668 | 0.104 | 0.237 | 0.655 | 0.043 | 0.145 | 0.553 | 0.034 | 0.133 | 0.531
pY d‘ )‘ s J}&Q;a Q;.’.‘b‘)é‘)b ‘U“":“':f 2.1>JA BE) o.l,;‘uéjb J\%JSLA 6,\.1.’ :&.1>JA BE)
ol 4 z)udj,uz,“swiwag\)w;u@fﬁué%@?owsxw
ol ol 6205
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VEY (tagn el sl
$5b
E: E2 Es Es Es = Es Eq E1o En
‘_;1‘.35
E1 0.374 0.395 0.417 0.410 0.390 0.538 0.563 0.489 0.481 0.549 0.594 5.200
=) 0.725 0.503 0.665 0.630 0.625 0.798 0.825 0.785 0.809 0.673 0.714 7.751
Es 0.606 0.567 0.399 0.503 0.425 0.642 0.733 0.716 0.640 0.577 0.611 6.418
Es4 0.478 0.490 0.444 0.457 0.459 0.699 0.720 0.726 0.717 0.577 0.638 6.406
Es 0.727 0.687 0.668 0.644 0.479 0.732 0.744 0.813 0.748 0.728 0.782 7.753




v:iAjJﬁZ)Lwi 6\4.9—[;34“}3@\];‘7% V&

s5b
E1 E2 Es Ea Es Es E7 Es =) E1o En D
=l
Es 0.718 0.678 0.607 0.687 0.576 0.637 0.824 0.801 0.830 0.751 0.779 7.888
E7 0.490 0.423 0.393 0.493 0.393 0.615 0.470 0.637 0.590 0.453 0.563 5.521
Es 0.547 0.452 0.451 0.608 0.476 0.569 0.689 0.532 0.699 0.621 0.590 6.235
Eo 0.635 0.624 0.641 0.741 0.645 0.825 0.853 0.859 0.650 0.681 0.749 7.903
Eio 0.542 0.514 0.498 0.554 0.507 0.636 0.587 0.645 0.700 0.461 0.619 6.262
En 0.646 0.660 0.563 0.640 0.664 0.771 0.786 0.832 0.802 0.622 0.589 7.577
R 6.488 5.994 5.745 6.367 5.638 7.462 7.795 7.835 7.666 6.694 7.229
)JASNS@WB;«‘JR)Dé@ﬂd%ﬂ@j@)@}&b&@ﬂ}f))
el oL 05l QL.';J K ;)Lo.i: J}J}-
04 2315658 L Flo S5 9 o § gezme Ol S8 g pexr ol N g
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b e pas
RSP PES Ol e Ol v.:.\.?l o s o9k oSSl
s . ; ; S sl g, o sl oS3 .
ORI Jizal Ll | (sasod) Sl bl
aie ek B3 53 0an
(s )
D+R | 11.688 | 13.745 | 12.163 | 12.773 | 13.391 | 15.35 13.316 14.07 15.569 12.956 | 14.806
D-R | -1.288 1.757 0.673 | 0.039 2.115 0.426 -2.274 1 6_00 0.237 -0.432 | 0.348
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Abstract

Land subsidence is a phenomenon emerging in most of the alluvial plains of Iran
in the last few decades due to the gradual or sudden lowering of the land surface. It
is prompted by various factors such as over-harvesting of underground water,
tectonic activities, mining, etc. Neyshabur Plain is not an exception to this rule and
due to the over-exploitation of underground water in the last few decades, the water
level of the aquifer has dropped and the hydrostatic pressure has declined. This has
led to subsidence, which has affected rural and urban areas. This plain covers an area
of 3477 square kilometers, of which an area of 591 square kilometers, which is home
to a population of 59,000 people and 179 villages, struggles with severe land
subsidence. In this research, the relationship between the aquifer and underground
water level and its compatibility with the areas facing subsidence is investigated.
Research shows that for every 83-cm decline in groundwater level, there is on
average 10.5 cm subsidence in the surface of Neyshabur Plain. In this research,
sentinel satellite images from October 2014 to December 2017 taken by the Mapping
Organization have been used by radar interferometric method. The results suggest
that the indiscriminate exploitation of underground water resources has triggered
land subsidence and cracks in rural areas, especially in the periphery of the villages
of Firuzeh, Abu Saadi, Birum Abad, Faiz Abad, Sarab Koushak, Urdughash, and
Farrakhk which are in some cases as big as 15 to 20 cm per year. The highest and
the lowest subsidence, i.e., 1 cm per year, is reported in the villages of Dasht, Mehdi
Abad, and Khoresofla.

Keywords: Water crisis, Land subsidence, Radar interferometry, Rural areas,
Neyshabur plain

1. Corresponding Authou; Email: jkalali@pnu.ac.ir


https://dx.doi.org/10.22067/geoeh.2021.67947.1007




Creative Commons Attribution 4.0 International License (CC BY 4.0)

d . https://doi.org/10.22067/jgrd.2024.86096.1379
‘;:.a‘;}: Jlae

A\ AR SIPCIRL 5} IR & 5T Y N SO (I SP R K JE R E

Jﬁ\.ﬁ&é S d ‘}-:l;-djj JLL'-AJJ wﬁ) M‘gﬁ 3.\._1.&.;‘9&'.21 d‘fu. Q‘;‘ ‘;3\:"))‘

jkalali@pnu.ac.ir

VPA=Ye ) jaw

oS>

i Olnl (Bl slacts ST s s das dir 3 8 el (Slelily (e i b

Sl gyt fedsl i Jalse 353 a5 oo SSU L (sl 0mly B oS 3,5
Cis 3l o 585 4 0 5 Oolan ml Al (SO 5S0 laaIled (se) sl 5l &)
o i X 53 s 5 Gl Aol e Sl L 635 s 0d Bl 155 s
Fo Bianiis Bt Ll adly Ll Solkaly e JLS 5w ol Sl Y !
FEVWUsleo grws b sl cods ol a3ls 13 30 s 1) g ed 5 aliws, bl 4 esls
Loy WAL B 0% ey all e b e 20 kS 04) Sy 40 OF 1 (lodsidomn w0 20 5kS
a5 Ol Condy ) Lol a (R ol 53 el alse el Ldd Sty b L
Loty onl o Aoy 4 s alse iy b sy L oS ablie b 0T Glbail 5 e
ool e Sl AT a il VL oS das e 0L W ey a3l O il o 28
orl 53 il adls et i s e e Sl V00 e g g (e slac] e
Ol Lo s aS YWV Lwls B YOVE ST Sles 5,35 o sentinel glelsale 5 slas 5 ¢ tass
Sl ol g s @l:.j el 0l oslital el 4 (Gl e IS Sy 4 gl el
5353 3bmls o3 Sl S e e 3 ST e Sl s) 613 e &S Sl OT 1 S
o bl bl s esham gl 035 (Slali sy BB 53 05 st ¢ gty Ghla s oS 5
SRS 5 i b e ALl 5o el Yo N0 Ol a0 S5 JS 5 esn)) (S S

ARAACHEP IR VEY YT S5k &b VEYN /0 5dl s b


https://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.22067/geoeh.2021.67947.1007

v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» Vo

ol 0l

aodia .\

s a5 oSl e Glacil OF 0as It 153 48 ol (Slodudy (s St b
oyt e e 3 5 ol Do yon o) e OF 3l 53 5 das oo Fo O e
Gl Ay A 3 aS sl Slbe 5l S e Cadidp b sl i e 58 LS
sl azls s 4 Jb s Sl b0l e glac s Ol 20 laciis s o5 sa
o Gler elde L3l sl ol i 5 b laeile S ok &
L Olasen 1AVe Y40 sadle (53 ad s U ST RUWR S
(FV. 5oV AL ellg) €y 3555 sl ) (Gl g Ay 5 Ol mis

i ol mbe Sl ey Sl s ot Aas di gla JLSis ST o ey
ooy Lol e Olaeind ;) s )3 e Cenlilp b Sy Gl sl Ol plys Lol 4l ous
53 edudy ol Ll TVl (6158 ) A o VWP Jlis (63,5LES slasls 134y
Golbu 5 Jwaler Olg Olghol g (owlh Olul = 10 men 5508 s glacis
5ol el JLSEs s 5 enss s 0ol pll 50 sl ks el sl 3158
el 03,8 etis LSS 5 1) nes e ¢ e Sl Sl ass e el
5 SIS m b g & Sl (S5, Olul 2 Ol ge slacds I (S ks
Sl b 3l gy Sl el o L GRIB 5 Coner s A Lel s s
RGN FS W RGICERN ST W TS

Tl e AT st VL 3 e ks ) a5 T S Sl s Sl
ol DT LY ) s a5 O A Sl s b el 0l el 5
Olaman 45 03ls &) placindiy b camys 5 ol al [Lals Solulg e HLs 5 4,

Wy o Cails p cde el Ol ed O b oylsl 3l edddotl Sledbl gl s ls aels)
o 7 B By AN Gl SL oS



WA CMM..I.;jJ_e “"\i’\:fﬁ%‘T Qlfq Q\J.:;'\ JL.’.))‘ (UJJ%JLM

S Osdes VYO0 Opee (S b ety cpl (83,58 Solas (sl e s gl Sl
o (Ve patims) Gl ol axlge e 25 de Ll s e s e
5 43,8 1 i o 808 v 35 e b by VA st o
odd Ol3sliS ehisa o alivs, peSle 6l ledide oAKEe sla byl 35, o se
TRV (428 (g1 i Olajle) €

s & Oyl (255 Slagmadss BIKE 5 Catiy b el cpl Al )
5 Sloslr JEsJom wtm (Gras Slaslr 5 el ST ey laelils Syl
AL St Si65,55LES Gl e 10 e (Sl 4 deds (e b i (L
53 S sS slai ) sl Ol 0B JT IS 5 Lls s el 5ol 558 (o br
Ll gy Sl 55 S 55 550 sl 5 e OILLL

2 oGk (b S F S bl Gble &S s e 0L Gt slaasil

.JJ\JwJﬂj&Lﬁgblcﬂibﬁ);bWL-)_:MAS@\QL&«[{)L;G\JJLSL::&JU[S

o3 2l ol slaelr Sl 4 tass 55 (10 0) s 5 (63 500
@l Ll OF S50 35 sladaly 5 o lig Sods Sl b slowgy St
Al ilpl s slaes gdous s « Kiay (sboolr 4 OAEST 5 L oS das e OLES
s g 0393 iy b ot oS Glaes pos 5 S s Lol 5 OAS 50 oS5
SOl (e I Sy a4 dgde gl Sl p B S @ s 53 (WVAA) e >
02 e (6 bl iy 5 a8 das e OLES el S el s sl sty
SISV 5 LISl olsly s P oS 5 L 3dle YOIWB YV Y ladle Slej 6,53
o dled 5o b 3 e Jeo V¥ 0l iy b 5 5wty S csentinel- 1A o pale
S Sy S b 55 Ciip a5 e e 0L B piamen Lol Al gl
JLs a4 50l Slas (s suul 55 WIS o oS Gl 0 Jlod e Sl g

ASL s



v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» VY

GRS b ey s B et bl 4 g 53 (O0YAA ) Dol 5 0 et
a5 das e QLS i c,u Sl s gy 5 s Ol g8 slaolial g 53 LBl e Oledibl
53 3doue digles Sla gl (opiaman 3)ls H1E Sl p B VL Sl et Casy 55 Ol
Sl Gededal Obsle Oled B4 oy Ak diln (oo 45 @S S5
w0 5S5,d Nigles lall gl 5 Lokl SL5HI VL (6 ndy last U (ladlaie ) O L
0P 03 TS 5 O bl el IS 5 5 D (gl (6 b pser Gble
Al 3 (S S (S

Ot S g b oy o Gl s (VYA0) BN 5 5 S sl (S,
i3 35 0 alllae) aS1 5 etz 53 O 31 AU (555 5850535 SV o 5 Lajlle i
Sladle 3 e ) Sl Ldd 3l &l 0T Sl Gaiows s Llastls » (sl
ol A gl eds S8 pl s cenlis B (SN se S et San a e
el ol sl Soglize Jsb s e 5 IS L s s SO 5 S 5 i
03 ok g4 (S date 2l se 5 O sline L;La(sj_'e sl Com g Obey Jsb s JAT cpl Ol s
2les 58 5 cl AL LA Crse 5 e Cds B0 Oy oy v Jled
O d B p Bty A 5 At 0L (sl AT Bt e 5l e il
el 0 Ol 5l

S Shoaliial b sy Sl b ooy 1 s (Radosd 53 ((VF V) 0ol it 5 B0L s
E Ll = S el fed Gt 55 Sl Lol bl s bl pslas Sl
ez 5 e 3dlS e e il 1 5ed Gble 3 (e Ceniis B Sl Go
Comarr by s 4 ond 5 Slao i ol e Sl a0 il OF ol o 4 o
S o3y e 28 et St 53 Cendis B e el e gladle 2 e
il 0 350 e e VRO B Ve e 0 O Sl

Sl b 3l (613 0 Jomily g Olgie b (i 5 ((IYAY) Ol geaie 5 Gl
ooy Ol g s plis s Olpsal Sy oS gleesls 3l esliad b a3 25

55 et 5l awed s ST 15 e Al 4 Wledewsy 4 opl 4 s s [ plid



\\%n CMM..I.;jJ_e a,ki,\.éijolfq Q\J.:;'\ JL.’.))‘ (UJJ%JLM

erind D e Gas M 5 Bl Gl C 8 5 S e G oy Sl
S ol e e Jeily Sds gy G B3 s o3 e VIR S VAP S
CatS 0oL 08 e H i gl 5 Cuds S e sapdeee ol s Gble ple s
Uap0mly OF ol e o8 300y il axls e (ol o 31 Ol 03 20l 5
el Ol gl Jlisl o o

Sy b Ol Ll 4 glliays ((VFv) (228 5 OIS Gl 8 (6T sl o3
23V = el V= s (olsly leslgale Sols S @ se 25 6“‘91 LBl s e
iy b 6 S 5 5 (S5 Gblie 45 Aas o 0L s slaaly ilasls y dgle s
s SO Ctls 1 s |y g o i o Sl DLl 5 o5 lags S e
ol 6555 Jsbss O mlam sy 2alS Sy (5 20 Slaolr s 2 comiomen Al
Lale Sty dgie Cuds s Candi B Cle DA GRS C’t" ool el
el 3 5 g:j

S i grd D e 28 S0 s 4 s (0TAY) (S3us 5 a5l
gfck.wg;e\;Q\ﬁ]d%w&:@p.x;\:ﬁ@(d)bwj\ Cuds 1635 90 axdllas) e
Aas g QLIS ool il ol 0k oy g (3 S b O 30 5 ilons im0
sdalive bl 3 oa Conlis 3 By o3 lge ST ol o 3l L S (glailaie a
RGO P W

03 i Sl Sl Sl e hask 55 (OT48) (y5ie 5 i Shla
S My war g LoaS das e 0L Guaeu b Al e Al DBy il b
Ghlays o5 5a (i sleblie sl o LS Dl ad Aali ol s dgle 30N
o3 2l e B e s O lad 5 s ax e (B B (B s
ool andl 48 a2 WY Sl i 4 gl ks (gl andllas sy pe D Y g bl 6 ysn o
s il ol (bl Bya3 5 e Yl e s s Jled >l gl Ol

ols s o it a1 O Slas 5 iy b


https://elmnet.ir/author/%D9%81%D8%B1%D8%B2%D8%A7%D8%AF-%D8%AD%D8%A7%D8%AA%D9%85%DB%8C
https://elmnet.ir/author/%D9%85%D9%86%D8%B5%D9%88%D8%B1-%D9%BE%D8%B1%D9%88%DB%8C%D8%B2%DB%8C
https://elmnet.ir/vslg?url=https%3A%2F%2Fcivilica.com%2Fdoc%2F448722%2F&type=0&id=20463814
https://elmnet.ir/vslg?url=https%3A%2F%2Fcivilica.com%2Fdoc%2F448722%2F&type=0&id=20463814

v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» \W¥

Codd Sy b gy s (ois sy 53 (OVAY) Jlas 5 556 ST (g5t (o
4 a3 e OLES G gl Kl s (611 i [0 B, Sl eslizal L gy sl
Gble (s305lS Slanes @ln 1y by EOlLans Sl laans s e Ll B adi
03,51 3575 4 Olghol Ol slacids 51 (&0 53 Slopl GdUE 5 Lol ySems
GoSadir Ly Cis opl e ol sl Sl s sy gl sladle s el
2> ot ol el s ol e Sl o i gz e SN 5 LT b axdls
et iy b e el 3 O i 3l Gladely 5,8 e s (505LES i
Of Jbis 4 5 ol o Sl el sd st ) placand 53 eSSy 555 sbml
Ll g Dlge Sds enlip b ol s e A 8
iz 3 55 e Jolse s p Ol b gldlis 5 ((VFAQ) 31,31 5 o3l 05 ilig
Sllas 5 sl ml ol eSS Sl eslinal LT Kb 50 555 sladaly 5 dgie i
amt ol s 4l dgte s Ol & sddelnil slaabsol LT 5 GPS
e s e VIV dgte St gadns O e BVl Sl Ol & Loy
S g 5SS e sle it s Dl S se S JGIL Sl i s acnis B
el 0303 £ ol
4 das o 0L o plnl IS ol duowte UL 3 e pshe U Lo g5 oS koS
Gladlate (ool o35 = (el 51 ILIFO s e Bl We Sl s e il b
SCIPE J S RONCIPIC. (P NSRRIV PIP R RV JUETS SRV R Ngs-
ST 31 6ol o W5 4 558 ol 55 el plulid (slacails b 5l do s Ar 51t
NSt 25 5l s ol e s e O35 dam s 5 el 0315 5 s
s oy S Ghle Sl (ol Do il dudr Ol pu sl 5 ey Sl B 5 e
LS Sl S raile VU ol kil b sl 5 55 oS Sy e bl 3 5
w3 S odsl Chsl &S ol amein) dely SO ey Cadlp b gl 3 S
5555 S idaes O mle Slavie b g oS ido, (Galloway,1999:p 10) s
e o OLES el plol ((Jlad o os) Cangzhou S5 S 3 e S ydais



WO CMML;jJB “’\i'\iﬁUT Ql/,?u Q\f\ ‘;zl._:.))‘ (:jqu,m.fdb

S ol o3 peni s Sl mbe Sl sy il 5 230 Biee ey iy b oS
sl Jles gacslo ) play goges Slodst (i o 805 & Ll sl Esly
Saslas ookl sy &‘T Cls gl bl 53K s s ) Sl g 58 L]
(YO 53005 oo sy o5 6 5 oo ) Sl Ol 5 odalie Lo o)) 3,0
(S 555) tlu s Jolss a1y iy b sl s o8 (G50 o8 s Llds s
3,5 olal 3 slaaddlles 4 O3 o 3550 ol 53 L5 0 LS e
Sty B Jool Sle oS Ldine 503 S 3 5 Sl g b g0 (nl 4 ol &S s (0313
OYAY) Syt sy ASL 55 o oS5 SO 50581 O 6,500 slaadlse Julis Ll e
5> S S b Olser 5 ol wteen SO 3 By iy 3 45 Cenllizes
s Ceidg b dlae 55 ((Y008) O eas pdal L 3,8 o s T sle Silelis
Lol e o ol Jla 3 e mla Yo iy 3 5 5 gl 4 (5050 SOl 4 )
e s Sl Sl 5 g oS15 Ol Dl e ST A Sl i ) e
e pldlany Ol S s e 35 45 L3S el (YT) Oy bl o
S ST aph e L S 5 sl 5 g e 2SS Sy Sl bl a5 (e i
B S Gk 5135 Sl 503 S Jes d dile (Bl 35 e SanSCE 53 s &Y
SESoler 3l Ko Kol G pddsh 5 SaSe [o,e ol Pl 4 358 ol
Cdls s a sy SlaCEs 53 Gy b Che oS Lliies Ol ST 03 55 o sdalie
5 5 b (SO0 el b 4 loly 5 Sl i s sbae i O Sl s s
Gl SV L ol 3 5 Lir SGSS 1) ey cnl sl U3 ol Jale oa (63 5nn



v:iAjJﬁZ)Lwi 6‘?[;3&»}}{9]#&{» \\%4

Geod bl fg, Y

BC- YA 4

53 el @bl doim ho 5Raley Sopen (Paon (nl 3 G )
Ol glae i 4 by e Sl ) plis Ol e J@uﬁ slsl Sledbl 5 eslizal L Jsl A
WSl Cots Cans b bl esliad b e tel s a4y oeban Slas s i) 2
@ (Sl ol 4 \TAVULL s 530S by palds Olejle Lo g5 sentinel gloyl sale 5 slas 3|
OF ils p Jeol= eslinal 5550 polaad il anstls ;s cpl 53 ey Candid s b g
las glsly i I Jigy 4 YOOV ulis B YOVY oSt 51 L 5)lsale s
(o3 ol oolsl .ol (INSAR) Interferometric Synthetic Aperture Radar .S 5
sl Dslize Ol 53 dileie SO 3l edias S 5lsl, s slad el Jols S5l

2L Sl 3513 5 e 45 sl 23 YV 3515 (6l edealinad j slad =55 sldas
kil Sl el Sl 55 st L s i D85 5l 55 Al s a8 e JelS
S e 5 55l GPS s oSl Sles (s 31 oIl o 515 2, e
2l cmmman el 0l osliiud e LS PV 3 5um Jsb a5 o&as YY) Lol BCBK 335
SLle Vv evnve Llidiey glaadis Vi e 31 S5 5 laadd 5l eslinal b iash
plonil U s () Goloss 330dme Ol Comds i 3 Sl sl LD
Sl » 0T Sl fny Canip b sty Blod o adlate plulid 4 Jls slaissly
el 0l sy Sl

andllas 5 90 839w Y X

Stz b S 29 VIRl G 0 2S5 al Mo 3 S oplis s 0l L "
SWlar 5 oes 35 a5 08% Y B0 LUl s Uk g as el il (S
S8l o Jly Slelisl ol Jilas 4 Jlad 5148 ol 0 @35 Jlod ¥PO-YATG YO-¥
5SS oS 5058l e 3 slaysale &5 4 O 315 KLU 5 G Glagsds &
JS s OTYVe (s (N Mo e 2 pdone s ksl Kb 4 ot

Ol w2 kS V150 &S ol mpe sk VAT 50 plis oo 0l Aoy



"W CAMZJ)J_Q a.\i,\ijuT Qlj>u Q\f\ &5’['-’-))‘ CJJJCAM.::JL»

Cuid )3 D4 g0 L"J@tw o0 CL&SJJ:AY'VH lw.sch.wjléo:ﬁ Css Bys dld s
35, se g_.)T wﬁt dtp\@;»uol%- Atas Laols 5 bbaaior ald dasy, : Jeld ) oLl

Juj..l& QM)}JL;M“J G Q‘)WT)‘ASGJ)JAMA

g L_aual
D;,,_gﬁﬂ i NETY 2SN S TR

:I bl yacd jye g

385 Ol - Ol 53 oS 53 gkomn gl go ) AL
(06,88 Slallas 5 by (S5 9) tpste

Geis 5 Gl ¥
GMS Cliy (5525 0L La3ls 55 (5l 0 bl Ol 4 (e iy o "
Tl S8l e Sl 3 oo 1 edas oS s e DL sdate Gla oy el (S
el o glls 5528 Ol sdeea VAN Sledbl bl ol s 5 o
D L L I R e PR RTR L e
D e Selip Sl (B me 55 H50S IS Comer Sl Ao s YOI s das e 5
o S gl iy e geen SUT 55 e Osmmen By OO ey bl



28 e sled b a5 Ll i Al \WA

Sappdes g8 Lo 3 ol 3w 0 DL Dol i 4 0T ladely s 5108
Aae Jeloes Candip podpdy Sl i gLl LB o)) 4 pais (bt e g
I3l plonil, el ] ol Sl LS 3505 Wl e S ol sl 6 a5 L 0T
s b Sl Pl 53 o g ety b5 AU gl ] RS g 3 Y
= ool o5 8 Sl s Sl gl Cxle 55 ask Cunem SIS Gl &S
O Rl Sl Ul Gsis 0550 o e S BB 508 55 e Gy B p s g0 Sl
Loy cpl b abliey 28 55 5 de Dlal 4 pliws Wl g pb5e nl sl I
Vg Y ol o5 Oldlas 39" AS 5 sen

35008 (W 108 50 cpe) Cndiiy b odbl 53 odas Juls aw Ol ol 55 JS 5k
ooy (pl e Gla air olad S S 4 (Dl p B Lo 53 e 5 malr (58
5 G ol pde 5 e il (ol i 5 il sl (2 as 13 e
Co e 3 Jgtn lean Kos o (Saleal (ot sl gl ol Giltal & ol
il Gledan 53 035 Joe lo g ims Sedis B g s g0 Al

D3y Udos ;o1 (il e Canliy b5y 50 55 s 5 malr (0158 5 5aS Lm0
f o sn 4 ladios 5 Lol 4 a2l 8 5d3l oo O sl S s a3 5 odiine
Ao gy il 53 oS AISS 5 5528 Ol oy g pce 056 e 51 3515 0 L3I ity 5
o b s o3 S Jeane nl G5 e Gasie b s Sl O Sl e p s
Ll

S el ol b g e 53 el 5 3 peS B 3 e S5 K0 4
S B ol s s 2l e Sl e pES s ety ol ol s s
Lesins AL OF &5 2l 5 U8 (sl 5 A8l o oebams 5 glo Y (S5 a3 5
Slp OAS s 3 bl 3 wils w3 Ole (g8 LRlS s Oy e 65050
Jeddls s 5 sl B sl 5 o sl 4 S sy cpl liecaniiy b I 00 sles J>
Sl Jsol 5 335 Gl col et o L e Copte 4 by sla

EF oA 53 G Sl e O e e sl 5 Sy pde 53 el e



W4 CMML;jJB “’\i'\iﬁUT Ql/,?u Q\f\ ‘;zl._:.))‘ (:jqu,m.fdb

ig b 5 IS oo b i B Zom 5o Ll AL atdls [0S 53 Dt
Sy sl Lol pis W osla sy OT Sl pand ahosr 516,505 adlr avn Dlludl a3l
Sl b Sldhendly s o 5 S5 o n 5 St BBl L3 sl S
Co ke wjjsgx&gl)écz);l;\;q\.ulw\p&l::ﬁ;;w\ s et 2l
el o et B Lo 3 4l des g mela IS8 EOLT 5 0 g5 Mj\f'ﬁﬁf.u-:T@Uﬂ
Sl SAl eSS oLl bl 015 (o0 55 35 se il cnlal Gl i 5o
BT E T R P WS L T TR PPV UL JUPNS W I
0 $30sWS Sler olis s s Sols der Slab e ol 2l Gl o Kaus Lo 5 il
Caar alp 4 Ol (o 500 Olpe a Lsd i L 5 1l 5028 a3 ey
0 4S 3500 oLl Oloss SLVYASNAYN Yol o gs ] oS LSl e oy Sl
Er O D 53 5 558 ] e e Sl b S 5 S el o
3ok 3 Hrmens ol ol L 5 1l oy laslie g o3 sy 530S 5 Sl B
HB 2T mle b DNVYAANTYNY Cpmn copns o Siulel e e 050 o 51 153
Sy 3 ok f b 50 1l bl ol oL &T@ujq,m o e gl (S5 sl
ool e Co e o 3 S0l b 53 ke el 0ile Jsde s (5525 4l 5o
B3 1 sy s5aS 53 S 5 el el il enlis b o Lol Lile s
Sl ar s a8 15 clie 5,50 002 Slles 5 ol Bld @ 0l ol 51 (gl
e s b Lanad g B 10081 5 0l 2l sy il 8l 51 s S
e 53 J s Glealins o (Sealeal aie) o lg L pndls S5 g e 3 s
S by b b S8 clans Sl (S 4S5 Ll b Canlis g s ge Jl
bl 5 lea Kaus Law s ol 2l Sledin s L S peas s ol 03 5 LS oy
03 kel ol Sl S MlE (e 0 il el sy G cpl sl AL (e e
Fr o J s 3 se il 53 el Ol AL LI 5 s sl 0Ll am
B O O P V- T RIS PS-C R | YCH e SV PP RO EP g

S 53w Lol b ol 5 enged sl S pl @ Al Dy ga s Gl u_alf:.w;



v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» \A»

G GouslaS sler Sl S e (iS5 L Sl ol 01,8 esd 5 Ol ke
OB, s 0ads bl O 515 by 5 WSl il bl p Y pame S
Sl g b RS g 53 85 Sl (§al ho 5 (51 oo &) oy (5305 40l BB T 5
050 e 5l (g3l 50 5 ey Lins ol 3 25 ool mlie S e o 53 L s el
aeliy Ol ol (o ppor (Son b 5 olomr] (alasl ey il oy aeliy
a5 b bl s Gl o i (o (STL 5l o 05 SIS g
tpae Ol Gilas 5 mlbe o Dol bl Lulss T e gsd Slsme 58
SLAVYAYAN & gumn 525 O e e i axe 5 (slas el Ol 55 LA\ FAV/O/YA
L3l e el onl LSS 252 Ol (WWAASNEY) (gl el p g dlo iy asl 5 Ol
L3l 5 03 gl mbe o e b (2ol 53 e e a8 18 cpl 51 s s,
3 SOV O pme Of 4¥sle =35 056 Y el 3 Jle O g ol 5L
ST O e e 3550 53 (53,58 Slis 3 Blos Dbl alul ol e LS 4
o3 Lled (65ls 5 e S ssdeo a Bl amUon Gl (5555LS DY s 51 S e
Clpbe S b bl 5 Sl o 3L Ko L s I cpl S L W15
S5 5 038 pasmde by ol Sty Ol Sl L wilie a3 55 by L6
5 DV same p 55 AS s iy el 4 Ced Cudsde pl bl g55leS
et Jare il Jo e B Al g L Ll i webn oll sleds)
cile gla o Kaws g alie SllBl 5 il (NST5 5l o5l 03 sed 4 LSS
el ey lby lal s slits & o el 5o a0l L skine pl a5 0 Sl
D e dely S |y Sactis b fedme S U e sl LaKal, st 5 e
3,8 sdgs |y Cilisie la oBiws SLll oyl 5 il aiby sl cpl cpiomen. das
S s lsdeel Ol 5 ek 4 LSS 3 Shas 4 Jids aplSe So e sk 21
03 pati pr bale dw a5 Ll 1Al (5 St O e ST Ll 55 i bl
ol 528 53 ey i 2 L oablis gl gy e bt s gl 5 VL s el



AN CMM..I.;jJB “"\i’\:fﬁ%‘T Qlfq Q\J.:;'\ JL.’.))‘ (UJJ%JLM

Lty ol ol (o b e 5 358 oy oy (ol b alilie o il gla 58
ol S s calie gls o Kaus B s T s S Sl il
Slaal ol e o slly s cilses gla S5 5 bl dea Kaws S 2in 5 (ool
e 5 S5 it 3 5 5B Bl st ol ol (555 000005 5 iy
a0 5 SIS ol B odd pen 5y 5 " i g (65 558 09 ST Olse s
il slen Ko slglsle by s 5 33U (a4 e )l il 5 Ll 03 5
K:M:w|g_é.i\£}<at>.d\ﬁQ)Ua'ijuiil,f_db-dﬁ:—):)u:))l:,ﬂ:)Lg_A:bL;)(i\fd\f,ﬂ

G slaasl 0
Slelis | 5148 ol adls Blsng, Yo 5 b Gls sy 5 Jews Voo glils i s
Jels s Ml Slelin) (e SUL (St LS or et e S (oo 5 e
IS wecalg s bl cpl a8 cal e s O a5 Sh5 5,5 Gl 0D el s,
Gl A (S5 g 5 oy Ol IS alaailbisy, Nk e )58
sl arrs st IS 5wty S w sla G ek el JIS 1Bl S s
AP 5 b Sl e s sl s Ol VEOY Dl s guls ol 2T gl

§ o L sadls Gltng, Yroemld and; AQY 5 dais aas QM (Gas dady Goes ol

LOJ}ﬁ‘)}JWQb*&M@WUTZMW‘Ucﬂv&fﬂdwa‘;‘/q C,.J:bﬂ
Jales 3oL Olme (V¥4 F 1) Tl 5s 5 plis Ol 1 K g oS! lisl 5
4SS Wl | pae cl.:.a) 358 ey 53 U edsd (g 4 Olgee ol g o3y e Lo AP
V~w§;p.wl}pq&>})ﬁwwwswjﬂng@l;ﬁZﬂwo};Slr_answ
M&)C}m‘a.}y@lﬂwdﬁ}\db\/' Jjbdj}g:)‘y;jdﬁlsd‘w&)b-db)b
.(\\c'\uﬁ



v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» YAY

f S Sl Ol & 4y e bl 5 Ol bl 51 Sl 5 s o Ol
e VO 3 plis gl 55 5 e Av Cds O 3 Sl Culs s co T culbs
Fo el Ve 352l AL 53 5 e VAL B8 dled 53 e 00 B s 3
omwquwb@ﬂﬂﬁsm% sl s s ) Ol Cles Lol
o el 5l Ues a0 T w51 cotls ol S 03551 a0 0 5le YT
Ol g T mbin o131 51 a8 Laolr VL adss T Ol5e Jlel 4 e 5 b camiys 05,5 e
3 Boes a5 o3 Il 3 caSe e la For I Frs adsd Olpe o 2eS cnl 0 a3 S
e 51 etls Ol o by 5 3 58 o0 Sdils ks (535 50 5 B Slacan T ol
Ct saand ol mbie 5l dle 53 caSle e Osdee ¥ 51 e B5S Ol 4 (it
.w‘awc‘ﬂ‘w?&}yﬁj
S o gt JS53 5 ied s il BUE 3 Ol Ol sl Aali S 5buy
s oy ool sl ailaie Cilisie B 3 OF Ol e dais s s Ol o 51 Jlt s
Ghbe Bas o5 ol oS Oyt 3 ailate 1 Ao 3 YF 5 Ol ey Sl 45 Aas e OLES
25905 3 b Sadidsh Ol a3 (nl 53 S s b B e s 5 (B4
SN ol b sy 3l Ol al e 31 ads Ol Lol sl WU 5L Ol
Oljen RlaS 03 cpsmmens Jalse cnl ls (o5 21 5L 5 it pl > 228
Oyt Slatwnd ez a (s 8 Jled a3 Sl 035 S 30 Sl adlaie )3 Ol
Siaand 55 3500 S 0L Ol 5 3k) s Ol (oS OS2 4l s
Rl omly 2 5L ciS S0 g a s b s o At 5 S Ol oy
Ly ad s 5l doys ¥5 o3 sdoms ol 45 Sl 0l 3550 5 e ste > 5 Of Ol (bl
Gl 0 3351 0 Cid o8y oy Sl Coand 53 Ol e A 53 ol o 2 3,8 oo 0y
ol b Sl o mi Gble ol 53 asd e el 1) ad e Cans Sl Ao T aS
elﬁ.aasg:,..iskgﬂ|tjibﬁujj‘.,L})Lsdfﬂgtgﬂi\.;by'.}Q\}:»g-)fdzﬁfdecz)y
Gblie cnl o3 OF Ol tts el cnd T VL 3L L 2Ly o5 OlalS cis L

(YY’YU.& AYAD ‘J.,A o.}bcf) Cwl 0l



YAV

o) 11T adgs 3 Cuades
PN /_»_"‘

A

SFp 2 Sy

68 olawha ol slanigan) s Cuales

S99 QW Sl ga 40> 35

J."Zu;?.’ Cdod BL) @jﬂ) s.f‘ cl..é @)_’S Y oasa

VYAY (OLls sy as

WAANEY sladle (b ol ae g5 S 4 43S Oy ool 2 o gl sl ) J g

VE =l Ol gd OF b olsl ate

w5 ¢ gacme gl Js sl i &4
_ Lo ol o> b
m/m3a¥l. = ol
-— -— PRES sl =g sl PRES sl Jl
vay YOO Vo8N Y VE/¥ VY V0 YAYA \YFA
VVo/Y FEYY AARYAY V¥ AN ay. 440 YOAQ \YAN
OAA VY \o/Y Vo AY Ya/A avy¥ oYYy YV AR Y4
OYY/A oYYV Y AAA IN7A AQY FYA/A YYes AR

Jlo ¥ b oyl polel oy53 Jlgr b oS 353 00 sdalie (V) 3l Ut w0 a5 L
S O VIV s Ol e (Gasdns 9 Goas ol 4l VEYA 201580 s (VFR)V\TPA)
ol O ey ol i s sla JLsCas 1 OT e oS il andls (2alS aSs



v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» \AY¥

Sy 3l e a5 sl b 5l Ol el slaas il 08, Je oS
Aas e Ol RalS s s g.j

U Ve p VO PTPUICIIVA S5 | /S BP0 [WApp-3{ PV P IS D I WSS PR RO S
S () oS Sl LS et o oty 5 baaslin S 53 @3l 13 (sl bl 5 ol
Lo slas il 5l das e OLES 1) b3 axd, YV ol 288 VF Jle (gl ol s
Il 53 & ol 52U 5 oS Ol ad b plaaaton ools el 51 36 VY% JL s
e ) i A 5 sl il aly Al et 4 AAA 4 sles pl V)
VY JNYRA ladle b gols e e slaols bl plis cds e s ol
4 aS ol dib-): )l L;LaJLﬂJleﬂe- J;.Bﬂ.'o;)j}aéjwsj udjz.w\dh..c\
e STy 55 GaenS Sbre 8 Slaclr i 5 SOl pee p SolE S
o e & Ol B0as slaadl o 51 (63L5 eomm (eiz 4 (53555 S s 5 aallts 5
Dl 03,8 A5 ) 0 dda)ly A5 el cpl 4S5 5 o0 eslanal (6505LES S5 5 e iliS

Sl a3 ek 3 Slac ol Bee [ sligs s o5 o b
Boes cotis ol Olssal el e3ls 8025 1 e 5131 0l psial a8 ol (QU2) i 51,8 b o
g gl Lo Jles Slelin)) 5l 3555 Sl Jome b Dus LasEl by e 3 b S
i 3,5 o Do Gree slaelr G Sl Bee 3 e O Jlamtad 35
Sleli)l s o sladisla Sl 5wl seb slaaniz Gk 5l 3 ppl Lo L
amwjﬁ;chhMalw'a\wcht»»)'\uiﬁwbﬁ.:ﬁ?&c)wﬁagw
) Mol aily s ol S Sl ey e s L35 aladely
K QRN IR - P COU PP oA

SLEL OISV N) Bl ¥ 855 3 mad 5 ol la 31 Olge (1) 8Ladls 00
s g Gl gl WWWASYVY T Jle )3 0058 e odalie 4545 S0ken . das e
L;J;—p‘e:;g;.é\@).ﬁgp&h&uéudb‘_}Qlﬂwl&:}b).ﬂwla;ﬁﬂﬂaoﬂlﬁ
A Sobeas das o Ol Sl e =Y Jslae a2\ 4 o) I VEY Jlys o5

Wl 4yl O bl ez SLAY s g0 L



AD

CMML;jJB “"ki"\'i E) UT Qlfu Q\f\ A}"L-’-)J‘

(jﬁjwdb

WYANF N gladle by plid cuds 5o Sl 55 guous 3 geil )l ges

VPN =gy Ol 5 glailaie Of &S 15 taske

s sBol ol OB S S uae N O
Osekeo 047 Uslas 45 VWAA=YF0Y Il s T mbie IS 5148 dms o OLES L gy 2 il

C&b)'oji)@‘QT:tﬁwﬁj_j6)')}[..;5&9);&)].,\.;):/\9/0 S 9> ‘obﬁg’,‘a&aﬁa

)‘;Albwéuubu BE UT g_éf.e.a Q\Jwa (Y) Z)LA..Z J)Jo— el ol g_'ef,m LS)U".;L.’J

5 b glaod Bl 5l Dlbeds 5 s (g 5 b 355l ol Gylas Y Jgus

IR

VEvi— g2y Olul 5 ladhan u—‘ oS L e

RPN m/m3 s s RPN M/M3 swlpy | Sy | MM3 mbaw <ylas
A$/0 VO AS FAL/Y Q¥ Y0/ Soosklis

\e £V/A AN VIV Al /\ Sl s o
\/A 4/0 \/YV v/ 4A Y/¥ Odxs 9 Cxien
\Vid q/f Y a/v Al /) Sleds
Yoo 045 Yoo OOA/Y Yoo VY JS mox




v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» AP

xS e O ek QYOI L (5555LaS oy (Gl 830 o 53 ol 35S as
Odrs 5 Camo s (Ao pn V1) xS 0 Ogdos VA L il 5 Oy Jise (Ao y3 AF/D)
(Lo 3V /8) CaSe o Odes VY Slods Jise (Ao y3V/A) xS 2o Osahos 470 L
OY/) clpesdle sl pmmn (mbans (5 2l e 1 ool OS5 ae
a8 o i b s s e oalitel 5 il (sl isss (138 O S CaSe e 0 s
5055 i SL N pame 4 ol 5l S S LS auslaS i s sl s
S e ey i Ll ol (65,3LES a5 s ol G me (6l pdir Sl el sl
53 5 Fha bt S| el e e Lol esls (bl @ 5L o B Ll e
5 3 SasS ol LS b e 5 plis 55 s dalt Cu g V0 BY o 0f ol
b o O G e o e a4l il 5l 63,5lES Sise 53 Ol G e Ol (Bl 4
el ol G508 (g3lasl slaadlr

(el adlate 53 05 gabdydon O SAS S pme 1 5SS (6355WES o 4l ax 5 L
S ol 2 OlFe oS BLL S @ (Rl S5 S (68U ks e A
SlBl Olesen g el Of QLo 5 as e e o D3l 4 o3l A G
ool Sl Al i opl g (5,slES iee OV Wl 5 Cmis 2 55 1Sl e
do s S AVl oS 353 o 28 sl cpl gl aden ) sl gl gslasl ol
0313 513 o i DLt s (5555LiS Lol asl 2alS T LSl iS5 e S
Sl s s (Js A8 o 35 oS LB IS Jlaie aSl gz s b s 0l 53 258
s 53 S5 b 45 S Ol e Sl i (6503158 @ S mbes 5l 228 O
b 53 (55sLES Bl 5 S s Ol G pme S0le s el prdd e O
Spd gmeo Axls a BVl G rme pSles caSe 20 VY0AY s s AVl ol
Lol e tmie dls SO Ol BVl G me a5 sl ims il ool 60l CnSo 20 Y YOA
(R4 o AFAY . aliile $) "ol Jl s ol (5,58 ae LUs /AY O G ens

ol le 6 p Lol e ol (ol e Sl assp ol e 5 e Sl e

Ol 5 Sl s (g3 5 baolr g RalS ¢ a5 Ol o 028 5 LB 85 s



\AV CMM..I.;jJ_e “"\i’\:fﬁ%‘T Qlfq Q\J.:;'\ JL.’.))‘ (UJJ%JLM

) s b iy 5 pd Sl 515 5 58 O slaager (55,0 Hle s 5
Sl dal g Jlos @

w}ﬁj6uyich.wuib\5\ew}wj}3.\g.\ibk§)|.* )

4 3y o sdalie [ plin Cds pwe s O mhaw Gases Sl govie L8 U
o\t 3sd 3 Gas cnl p S 5 e Sogline b cile b 3 O w3, e
o 5 i ol CS m it wo e s lacend 3 1 \TO Sl
dg-)f'-clzb))yijtsqu4.3&j;e-wa)l)(sjtf)gwobw)\w;bﬁw
YA ool o33 ) "ol (o LT () ddlae o g 3 s ol
(YYe. o

Jasle laliwss Jls 53 (ra Ve 51 2eS) S8l Ol o 2eS oS s oo OLSS Dliios
S5 o Cnmd amen 5 08 Cand 3 4 ol Al 53 53 5 Sl Lider gand3
s alia\ YAPNF o) (olel 555 b s i ¥ 5l i Bl Ol 4 g 4 bilete
G Sl e A Ol s (5510 0 g0 2550 Slaelar dopn Ar 51 Ly GbLe (pl 55 48 550
o e Lge OF el b sl s Adlate 3 5 dils Ly dle 3 e e Oskee
53 e VO s S alis gd 3 s e Av uds e s il Culbhs IS b ol
A o Vo oVl 55 2L Lol 3 s e VA Gl Jled 5o e 00 G yd g
Oplis ol s O e olsh)

Goo O3Bl plis s ol mle 5l e slaciils Ll e sladely )
VY Leds 53 e Sl Ysane .ol Cods ol 53 el s ol 4 3,55 e
Slr 535500 oatly S i (B das e LSS 1 S8 TS Wl i3 amle 5 5 S
ﬁbAp%omﬂqpmﬁﬁ‘«sguémrtjr\j‘mn&,gu;\M\Jud%
35 2 psohd by Jt 6@&@5‘,\5@;,U,L_uwmﬁ)obsmeu
S ol ol B i b pl gl e cnliip B s MJGle Jald

JJ;L;GLSL?-CMZ)JC)‘)J OL.?‘"’)’LJ.:’.)QbS



s Jer sled S a5 L a Al VAA

ol o L O a5y e 6 as e 0L (ealome ladl > Sliid il
s Al 3l e Y ssds s Av-AY Tl 4 s VWY T L ey glaols
(TN o0 YA ool 6315 7 3) il ooy 353 20 V0 4 il Ol ) Lol 51 pmy 3
W VEY Jls Ol s55 5 e bt Ol gt T mlin oplal LT el
Db S8 53 ik Ol WWAASIYAR T Ol 53 il a4 a5 Lol 0351 %
Al 3 sl ong 1S Sdedids 350 oShe Sl deo 3 O 350> 45 63 g 2o k) YO
Sdedids L o Sle 5l s Yo i oS Aoy e VAT @ Olsae cal VFee-1Y4Q
Stk 3oL Sl 3l ass ¥ ba a0 Ol VEr e =VF0Y LTl 55 5 ol o3 gy 2aS
b oplis s ol 05 68 Olie QA 584 ladle b s fpes 4 .Csl 035 S
SLel ol o WAV F e LTl s 5 el o 3551 0 xS 20 O sakas VA 5 VY0 5 5
Lol sl ooy onSa 20 O oo ¥Y @ Oljoe (il Ol F i o l3l 3 b 51 sspdle!
G S IS b vy CnSs 2o O gekas V00 w0 Olpeapl o)bgs VEre —VE0Y T JL s
Ol g O e 6 l31) ol o 03,551 3 Jlss a0 0 gekoam 1 YA/00 oaily 055
AAARRRSEAEY

03300 38 Sud ol Calded
aslllans 30

PRI
\\\ [SE POF BN
-t
O Fe—tee

| P2} 2
YV Pe—YY.
Y.y,
wis
-

-

0 7500 18,000 3000
T —

axlao ST R ITREVPLS C.SJJ Sl ¥ Ul



\AQ CMML;jJB “’\i'\iﬁUT Ql/,?u Q\f\ ‘;zl._:.))‘ (:jqu,m.fdb

ASssba el Jsb 5 Gl i Goee SIS sl (O s 3 sladaly S )
sl g sl B8 Gb s bl e ceid J s e b Jsb o
a)')ﬂ.z)).@.,ig_.)};e-).ﬁ J...:j)b Lst""'}) 3:,),\» )JJ)}{LL:J Sl \YAY JL )‘ laslLs
slss 58 da gladle 53 LOYAY (G s, Olul = glaidkaie O S 8) Conl sl sdalive
el ol sl Calisie sl 5 Jsb L losla cuis sbls
b St BB glails @b ol 5l tend oS 4 Ol e |y Gadio 8350 LA
Sk Qmwwjjajkd; Ol JLis 4 5l ol S 5 ;Jcla.dc,él)\
il s s 8 ks olily, 5 e slacl Ol Sl o 1, BIKE 0455
SalS Ol 6 a3 0l s el [SaaSs jlars s cpl e ) Ol sl cedd sl e kS T
sl a8l

SLls ety 3 sddobml ol GaOISls oS ol O 51 (Sl splnil gla o
°MC)J*;M})L§5EM})JMJ‘P}L—;SUJJ*’:J)LQJ°J}’L;’F_LAMLJJL‘J‘M‘
SS1 55 5054 &l:ﬁ_llcla_‘c,éU\ b bolls il o LB el gliws, U
d oy adl scand esls ngchb,déj)ﬂ\) e Ve R~ RN CO RSP PV
J:JJM.’UMASJ}JZQ;QJoMWQ&Zchbwjb&jgbjbu)bm_}))bw‘yu
&‘AC“""‘°Jj"LS))}L‘;‘SLSLAJ:’“)JJ6}5)‘}&54"0‘)))[";5&“}3‘JT‘)UIJB)@")‘
Gor SIS e Cand S g 3 e S Sl Vsl GBIl 1S
J;.LQJ«LL;.LUL )‘wij w‘j’;ﬁf 39> 03 glows U'l‘ 6[."&;_3&.“)3 oldodalin
Dplis d g 3 oll Ghe gl 5pd 50 Mgk 5o e LUK il o e 3
)sj):»jl,,s;i;_;)» &Lﬁ.ﬁ:@é‘ob}.)\m BE) LaoslCs U'i‘ b},&j odalie &LAQK.J:J:J
.W‘wjﬁjg—‘éau@é‘jgudww\ww.bﬁjoﬁmgik»@l.@z

Flad b a2 Ol osbe 5l T czlsp gals sy ol ol g 5OV AN Lo



vﬁh}Jﬁbw 6‘4:>L3Mj}l:3]f.>ai>m V4.

SeSiz Cands 3l e el Gladle 3 S o il ey CnS Joue (52 skS Ve

R ) Aal 555 08l 3 e 5 Dl 655 DGl ST O 250 s 4 s ol
Go i o JB glas (X5 s d 1 i e s sleol 48 Sl 5 (VTS
OLL et s 558 0 ol fale () S o Gl (e 5 b A (oS0S el e

S T e 1y L i 6553 5 oy G 4 55 B s

Km 141 128.8 105.7
T T T T T I 0
147,
-4
-8
BM name = ) |~ =19
a
INSAR = ===
Levelling m=== '."
L)
BCBK1065 L -16
cm/Year

(LEVELLING) a5 2b5l5 6,50310 G b 51 5 plind s 33 a8 ) S b E5 Y gl
YOV-Y N F gladle b,s

Ge b 3 il s 53 ey Cetiy p ¢ - INSAR

G 83 90ms gl gy Ghle 5 ey iy b 31X 0
33 g0 odalive (G 33 5dome bt sy bl OF Gllail 5 glolpale pslas oy o b
il e SIS e g i g e g il ooy 53LS b S il
o33 &5 bl cpan 53 Cantiy b DI op tie ramen 5 03 uad ) Sl s3se

ol



14 BUCIU-S P S U VRPN ) PR I T g £33 5 Coms S

by e bl 53 e St s b S A8 ol O Sl s Sla s » gl
Gl oy i < e Slao] bl ol e Ol e Of Sle 5 o3 osline
S 3l S (S s s (955U slagnes 03 Sy bl 035 0 8 5 O]
Sa3LES sla s Btas (BLE1 ) g 53 5,10 e 5 o (Slae jion d 51 i 3lizud
G303UES (Sla e 355 S s b sl L5 iml ot o 51eBISCE SLbI s (S5 plad b
Sl s a4 crmmen 558 OlbL glaels Ol eslizal LB o L o 55 o Ll 5 e
a3 SBUbIElaces 53 3L 5 Sl (Kan 358 0 sl o0y D3 ST 5 s &S
JJJT 5T

o 2 4 S ton g b Jled 5 Jlad 53 Bes ) plis s s eddalny s
CLOIS das Ao 95 5 WS sba cunl sdd plull SO 500 80 dld
oA 5 (S8 gl Slbly o domas 51 3 i Glwss S o 8) B4
ol sl 5 E S e 51 ledd plalid (Uusil b, Al glaaslss)
slwl G Il Y50 51 gl 3L sliw gy CilLbl laolKs el & sl V‘“L{ eI
o3 ekl sbml i Jl VP gu S5 58 gl Ol bl SIS oS ) 5o s el ol
LN 53 s doms 5 5 liws, SLbl GOs 5 ool 4l 3 28 day ol
Ll sbowsl

OIS 28 5 Sl sy B3 5doms )3 48 250 s sdaliae (V) 5)led Jsdr a5 L
okl 03 SI8U s @ 3sliS lagees Oddeslinal g el (pas Caniiy b 5l U
L e R RVIUNWICVESTRICH St UL SRSV S VS TN SN e
S S I ol ol 5 sSs Jile 4 el (8551 Jl) b glas s bl
Sl s g oY Gas 5P S OTUsb a4 ey bl (B0 Caand s o) Cdiip b
Ol > il 358 (gl o ks S D 51 e ol e oS iy (g e
o g o Cylla & jzin oS IS Ol e i caloly Loy Cone 40 8555

jcv\.«i' &_,.ij>:3 L;Cb) Jﬂ‘)‘)‘ WJJW‘SJ.{)LS 6&«’}))3 g:,..;-:‘ OM}&\?‘&L&A})



o s e sles b a5 Ll i Al Vay

G e g3 S sl lug) 5K Calys 1y oS S 505 el Caddy B iz
sl sl J K L 4 e culia

4 e e P Gas 5 kS IV sk 4 e enlin B g5l Sl 8o o
G syl Gl @ raman Sl 0l 03 gdome ol (65,5LES LSl I LS Ve (5
Yol 53 e ST Gas s s 20 sy ol Gl 4 o sl oSl
ol il 5 e Yo oy

5 Sl B8 d g o el G 4 OIS slial s o OLES b oy
S5 53 3bmls (Sl S 03 e Sl 5334l wslsl O e (65 0yl Oliomas
a3 s R 5 (S8 ST (glze 3 BISKE sbml (bl ol slasslr 55 SIS sl
PR S PIPUR VES PIPT 2P PSS I VN L W SNCI VS TGRSt SO VSRR PV
OL o s et (255 S e 5 Goas IS sl 1tile sl ol sdalie ailis
(S5ES Slacnes 5 5 O

Sl b, slaals 5l @sland oy ool 4 semga M3 4 ol s
slwl o83l Jlanl «o e dai Sl 5 Llesls s 511 555 GO 5 (6415 0 ¢
el 635 Jeas o350 5 s a1 3k laaua & sdal sy 4 e laals
Alely sl sliel 3 nctip b3 g g ey (plyd 3l Sl SN 1 S (pimen
5 Sl ol 0lES sl 4 (1) Siledlosed L3 &S Clllas oSl G @ ol
oSl 53 5 e Bl P 550 ol oKl 55 ey Sk s b - 5 03 g g0 0 yd 4SS Ola
@ S5 e ol Jsb 5o 0 il b 'stz;,,zﬁ.wl Jlo s e gl A sy Hlae
dgin o S5 slael s Ciy b Fr or Slp el el asles Lz 2o SLAY
o OF elsl 55l G 4 o8t g g 51 Job e Sl S &
Cr onbis st SUbL s aS 558 e alae (F) Ll Sligad 4 ar s bl o
ol Il s jme Bl ¥ i oKl g b doee 55 5 20 Bl V) 0 SOn b iy b
ol 3530 b 53 e Sl VA 30 slazel (ol 53 5 Candis F P e Sl 0l

sl



AR\ QML.:)_;A ‘J‘i')‘i}‘?T Q)(j>=5 CJ\JJ\ u"ti)J‘ €j>)¢mﬁdb

bl oly bahs Caudiy b

(s 3 720 plas s o) sl b £
> - -

e ]
"jl 3.' R ]
“ Pl ol alol g —
w &

ST @ A % AT W WA TV YT TR YA YV YT FE YA ¥ FT RS FA & AT B4 AA o BT FY FY A4 YT YF YY YA A AF AP AA

o3l sy pls oyl 53 ey Coin B 5 Yl god

VWAV )5S (gls 0 a2t Olojla o

o3 yealidiii-ageien of )5y 35 Shatal 30 Canndiig b &5

&r

(J 33 ia las cnims ) Camaiy

1 (y20pl?) olReutd 3l alol

*
S

oloud

oo
oA N M YT OYF XY YT TP YA ST P PR AY AF . ST BY Y. YF VP A AT AP AL AT 4F AA

SAloly bshs 5 15 pm = mliimdgdo o 55 3lel 53 a Sy 3 SR
\\"QV;)‘,JS 6)‘5!3 R OL‘}L—' :c:vﬂ



s Jer sled S a5 L a Al \q¥

Jﬁl&,} Sy s o) MJJ} O‘;‘ A ﬁ"w

WAV s 25 Ol 3 glaiaia F Olojl tasa

J‘,el.:.; G- XY JLL'»A ;?"Ji BE AJJA\:'QJ ‘_;LMJ\SJ Yool 6'0)‘}#‘.& j“’\..a.'a'

VWAV (325 DLl 5 gl ailaie OF Olajl e



V40 BUCIU-S P S U VRPN ) PR I T g £33 5 Coms S

el 53 gdome o Koo M}} 3.&-\9’ CJ‘;‘ Y Jj-b:

0ok Sl gbrodaliv— Lo gloylsals s slaas 3l eddass 8 SleNb g

Gy p 51

S cond e

Solel 53 S5t s a0 (55,5 sla s Otbeslizul -
o3 e e et
D53 s o
Ll el 4y ol -
S5 JEsl b s i
e Sl 4 0SS -
55 e & ol -

Sl s JWEl g5l end adai-

Oyl 53 s 3 piim
I o S s 5 (5 o) 5
S Shsy o & OB ylln 4 s 45 JIS OB e ki —

ol 0l

SaosliS gl e o B -

b})ul{&bd)%— Jﬁ_)ls
B L e Y

Clesls s 3 555 e 4 o JUisl OSGl 45 GBI
A a5 el 03,208 o Jled e 4y 5y sl s LIS

L 55b
LS b s e
ol Bl Sl e Ve ¥ S i 53 e ) Sl Gas
S 55 35 sl 5 oSles g 5 -
o3l s Ll
folye o3 SIS sl e
e ol s S SOl -
s le e L3 Gres B sl B
i i~
SO e i -
GoosLES e ey o 55 - IRV
adlal o3l ol - -
Jﬂa\) 83 3dous 53 a0 Cenclie (’L:’; S

JAT Ab ;JJ.,\;;« 03 el S -




s Jer sled S a5 L a Al 145

Lol

1 1 1 1 1 B s ol
R A A o 0 O ET NS e

A 22 » o R R g » .,\ \.,\ ‘.,\ .,\ (°/ ./\ K _\./ & o Jlw > piealio

PRSI, R MRS KN AR NN

ssllho 5 g0 639530 ol oly g0 JED| bghs w2l oyl wTelz
- - - —— e A [ ]

y;ﬁ';:ju\mhﬂléuébu.o): CJ’&"‘J' MJ} C)'j:.d Y 6|e)|".hhﬁ".,4'{
\“*V;J}&S ‘_gJ‘bﬁ Y b‘ﬂ}L& :cfw

S5 eSS
wuﬁ%‘éb)s.w\,uﬁﬁlﬁw@,s;r_s)a\@% Sl b s lie 3 45 S s
Jlﬁ-a\)bui.ilj)aufajjﬁ-r.nq@l“)ﬁww:wjﬁjgiéuapjlgylﬁ

JALLM;LLLJ:S\)H)W)W &.jj.;cw_“".)JJOMQlQJMJLABLQL,&}JAlS}



\R\% CMM..I.;jJ_e “"\i’\:fﬁ%‘T Qlfq Q\J.:;'\ JL.’.))‘ (UJJ%JLM

o 3 edals g sy Dl i 33 5 Aol OIS 55 slaesls s sl as onl s
Sapr Oga31 S eslid bl slaesls sbaal 4 [ plis Cods Ol 8
5593 b 3wy ol Sl s 48 das oo OLES il Ll ol plo s Jolowd ey
ool ol azils ol ze (/AY) Usles VL 2o YO Ol 40 (VYVIVFeY)) (gLl
Olr B8 (S o a3 0 OLES (o Sy b5 O elas Sl s 5 e (Ston
Sokeaes,ls 3z Gedss bagdous e Sl mlae Sl L e St Sy
S5re Bl) /0 Lo ste [ gbas s 3 ol o 3l e Bl AT a6l s VL
(Floi el 3 pbols e O Ol S AS b cadipplis cuds sl
Slaslr 4 Sl 03 83505 5 Of JUl Glapiaem (2505 5 kil pteew 55
(e Slelrs b GO Tley laelansl 5 T Jodsw 03510l b siosles
S 5 e 03 S 5 s e LT BSE s OIS sl 5 ey ot kS
s Sdaee 43 0o ¢ s 5 Sloslr s oo s & Ol sl ¢ oo 5 T 0L
Slgdy baelr b puss b (soslrs AL S (islaS Glagme sl
OSe 53 S 5 5 353 5bml 5 e (SOILL L3 S S sla 53 ) sl O 0 N S
RS | LS
Cilsp IS 5 e 288 Osr LSl b e i IS (sl Lo
b SOk Cola U Sles G b 31 L0l gl o s K5 (e 5 sl S wsss
5okl Glabas 53 Sase e SRl e tS (6 S Mol (sl ol (sl il

35 S o ens S s 3 Ol5 o S TS L Y s 5

baslgitey V

T s sl s s st mhae 3l s & e e 31 (68 S sl
By

Sl by b ool Sl eslial Ol &5 53 5 O e Sha S5l S -

Al gble )3 o594 S 3



v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» V4A

5ol Jsl ol g s 5 e el lawy e Glseie LIk Y
JKn ol 565 BE 53 STo a5 ASb bug wI85 L 5 sl slaes >
sl axils s s

Lol (SOl 5 b (Kb ol 5 oY 535 alllas Y

Lacis 85 5da 53 g S K25 O o) 1 5 sl bl o lis -

oS 1y ey Ciig b Olgen Ll 55 n 85 ol glaely 51 S M i slaels s —0
Sosy ag IS0 4 & GJUS G b S5l Sk 5l el slaol & &) ol 4 S
>jg&u;~>ﬁw;cb“ﬁqh}immmy)t@s&uwsg YL
W8S ) s sk Ol5 e Bl oISl LS

Sl 518 S S 5 (o2 YO Ole r Ji1am) m 5 O b S1lo 0 a5 =7
Ol o GBS o ge 45 pns S b o0 sdome 13 5 VU Gblie 55 ale 5 o
B P SR

S sl 53 0l 5 e seas LIS -A

Sosb b 5 w5 ST Sl Sl S bl 5o e s glaali Cule, -4
3y Lad adlate (55058550 85 slap B Sl 4S5 55 eslind

3ol e 5 s s UL as o datir o 5Ol mlie 51 (G5 anass e
my3 3 3555 ) e OV B Ol gl LdsS Olge 31 28 A 55 aei s O s
2558 o e Sl 3 Dol

5 i 2l e 3l ls e 5 B a6 55 5 LS (S s lad i )Y
Sl a5 e 0l Blasa sl 535LS bl s sla i Sl eslind
£55 3 GRS 5 Gromba Sl el Gl bl e 3> J xS VY
L) Sl g 3

Al VL AT 5 el (ol ey S 53 S laelr 1 (15 o g pde VY
S 2 5 ol (SsSas glasluseale Sl e il g s w4 g LY
255 oldels ws siee bl Ol g bl cpl 5058 (S5l lx bl 55 (5,5LE8



Vaq BUCIU-S P S U VRPN ) PR I T g £33 5 Coms S

5 Gl 5 Ol o pde D5 5 e O Ol e e e IS5 bl -V
OUT & 0l gl 51 bl

awlols
(OVEY) i Ol e OF mlin o)1)
£ ls g8 =338 "C“ (e Glel Cgéﬁw« e S 58 (6l
s g5ysm adllas) Olgsnl Of (gy5d Sluks 5wy ol <3l 1wy p ((VFe0)
N =AY (V) Vel 5 Ol (sl
gt s Glacalis b 5 Sae Julse e (VYAQ) 't‘d;‘f:\ 9o odly bl plig
NN e ST Gl i (5 (S stoli e 5 Ll i OT K yge 55 sladaly
oS sl Ol Sl s s caiis b e oy ) (1TAF) Sl
https://civilica.com/doc/562105 sl « sl ax o ske Al o
S e 50 St gy 5 (\TAF) 't‘d{"ﬂ) 5 ‘.'&Uﬁ‘_;;:,) com ol el
slainy Hplis Cls 53 SOl (6l i b Caniis b5l Jols a5
DAY (D)0 oS (5is)sd ) 5055
ardllan) cpnl ol i gmad s o e SRS 6 LOYAY) e i s e (il
Ol jos pwdige 53 s la o3l éhm o a8 el (Ol )l lds 1635 50
(o (s S g B e 2 (VTA0) ‘@Y)}‘.i‘)ﬁdﬂ TS e wodly g
Olis Cbs 153, 0 4 503) (o515 sla etz 53 OF 51 30 (5558550 585 SV g sla it
MTANE) VY (Kot gblio (bl i
QAR \ZARVARD N WP [L g

TOVERV: ot USCIYA8) Ly gy At

A-FAQREYENY (VYD) (oMl (sl 58 s sla Siasss 58 0 e ol o5 ol s

JL“) S )‘ ealeiul L: U'S") Mﬁﬁ Or (\f'\) (a cabb:&\c:ﬁj @) ‘-LB})L. fDUJ .

(g5 s O 153 )5m andllan) w3 sleal 515 Sl L OT Bl 5 (01 sl

AYASNO0 « (N o ¢ oS (ia)ad s g0 sif sla ins s

AR
'Y


https://www.geomorphologyjournal.ir/article_78064.html
https://www.geomorphologyjournal.ir/article_78064.html

v:iAjJﬁZ)Lwi 6‘%9—[;;\&»}3}{:3]#3‘{» A
éb)&b)JJ?ﬂd“M}ﬂ)MbJﬁJﬁ&)ﬁ(\Y‘Q')‘LLSJFJ@J@‘) \Y‘
V¥

WWW)M ,wwwuwj&ww,;.wwséuw Sy,
https://civilica.com/doc/772834

AYAY (5358 (6l 4 Olejlu
Rkz

AYAV (§ i, Ol 2 (gl ailae O Ol

e.ki.l.; J.».a&ﬂ J> u...';}ubﬁ o pde d)‘KCML«M (VFY) I LSJ::‘LET 3z ‘)L'J""' .

)L:@J G M}f a8, (\YAY) (a ;L;ULA)‘) ;Z'c)yd‘).{.;) c.r ‘6)‘}.&..9 ) cjrjlnp .

IOV O Y Ol) o 5 aolol olige .11y Lomw S5\ 255 ) eslizal b g

‘;"L"‘-"/f)’("u")“l" UﬁL.’:_:J G ui Q|J.>r_3 M (YYAS) . T s 9 e gJ..p\ os\jcf") .

Y\O—YY‘/\L(OY‘)\ \ ¢ 6;9//,& MLJ o‘/;":/j)

J;.A)C,ijjﬁ [)b,:,o u’flﬂj)‘ .(\\c").ﬁaf?dg} “or ¢QL:}~§ scgu;\?;_}:e 6J§\ “cor U.l:;ef; .

S0 adkae) V= o s V= s (bl (slosl sale o3y S 4 e 3 sl oI L byl
-1

J.LA )JJJLS (\VQY) C Qé)lféd.‘ 9 Q.CQM JJ“JJ’ ‘.f ‘L;deu ‘.6 cd)}‘.) [ ‘u}'h\":"’u; .

f,&)_;ajg/’.,ﬁuﬁ;g;,,:;q@uﬁd,qqg_;fmqﬁmﬁ:u Lol AWEAP

FA0-010 (Y ¢ (sislisS mlizs

w‘jb.}wﬁ)w(u &).r¢wt~i«.&3}‘.) LO“JQ-ESG.fLLS)}-:‘-&‘G.) C‘)ﬁdﬁ-ﬂwj .

Ol G5 Jama s pondige il (e S AS Gl 33 ey 5 sl O e

(O AV2) A e
2o 25 2l Gl ey S (Fr ) L G3eme 5 0O6 e
bdi el O Sy s85 ladely 5 plis Sds Canlis B gladgy el

NAV=Y v s(Y’) /\‘L}A"W Q/jébu

Yo

ARY%

YA

Y4

\S

AR

AR

Y



Yo Wj)ﬁa,ki,\.ijuTulquQ\f\‘jli))‘ 6}3}%‘)@

JOREWS SV I Rp S FYRU Iy P PaCH v QR D BN R SCNP R SURRPP T YOS |
2l ol 01 Sosa gl ladely 5 Lplis oty Catind slang e
AAV=Ye o (A (oo ) bloo

e SRS L ey Sntin b e Lol OTAA) LG ol 5 e O et Yo
O QD e Copilos (6K iils s O okl g 55 oLl e Sledib
XV-Y0

Sy odd Ol gt Olu) Jb/gfub‘mjéw OYV) e 5 e ¥y YT

YV

03lital b a3 o3 o 2l 511 o e Jomily (s (YAY) - Ol smate 5 s Slo

28.

29.

30.

31.

32.

MANYOON Ol oy (oo pligo 5 plics cois Ol sl ASs oS glaesls

Abidin, H.Z, Andreas, H. Gumilary, I, Wangsaatmaja, S, & Fukuda, Y. (2009).
Land Subsidence and groundwater extraction in Bandung Basin. IAHS Publ, 329,
145-156.

Devin L. Galloway, David Richard Jones, S. E. Ingebritsen U.S. Geological
Survey, 1999 -177 pages.

Hebei Cangzhou Groundwater and Land Subsidence National Observation and
Research Station, Cangzhou, China. (2022) Experimental study on consolidation
characteristics of deep clayey soil in a typical subsidence area of the North China
Plain

Martinez, 1., Hinkelmann, R., & Savidis, S. (2013). Fast water infiltration: a
mechanism for fracture formation during land subsidence. Hydrogeology
Journal, 21, 761-771.

Waltham, A.C. (1989). Ground subsidence. Blackie: Scotland.



Journal of Geography and Regional Development Vol 22, No. 2 (2024) — Serial Number 47

Creative Commons Attribution 4.0 International License (CC BY 4.0)
d ) https://doi.org/10.22067/jgrd.2024.87029.1407

Analysis of Spatial Segregation Of Immigrants in Qaen

Saeed Hossein Abadi!
Assistant Professor of Geography and Urban Planning, Bozorgmehr University of
Qaenat, Qaen, lran

Received: 10 March 2024  Revised: 19 June 2024  Accepted: 1 September 2024

Abstract

One of the outcomes of migration to cities is the formation of certain patterns of
residential segregation. Although the bulk of research has demonstrated the
segregation of immigrants in metropolises, this subject has not been sufficiently
addressed in small towns. Therefore, the present research is an attempt to answer the
question of whether in a small city like Qaen, the immigrants had resorted to spatial
segregation from a spatial perspective. The data was extracted from the statistical
blocks of the 2016 Census of Qaen City and entered into Geo-Segregation Analyzer
software to measure segregation indicators. Also, Arc GIS was used for
supplemental spatial analyses and multiple regression analysis was conducted by
SPSS. The results revealed that in the Evenness dimension, IS was moderate (0.495),
the entropy index (H) was low (0.26), and the Gini index was relatively high (0.685).
Accordingly, it can be argued that immigrants have not been evenly distributed and
concentration in some blocks is evident. The Exposure dimension measured by the
XPx index was low (0.258). The Delta index and Absolute Concentration, as
indicators of concentration, are both in the moderate range, but the Absolute
Clustering index (ACL) is low (0.274) . Still, spatial statistics such as Global Moran's
I, General G and Ripley's K Function suggest that immigrants have settled based on
a clustered pattern. Also, the low Absolute Centralization index (ACL) indicates a
lower tendency of immigrants to the city center. In general, as suggested by most of
the indicators, the segregation of immigrants from the rest of the population is
confirmed. Further, according to the multiple linear regression, immigrants tend to
settle in areas with restricted access to urban services, limited residential areas, and
higher population density.

Keywords: Spatial segregation, Immigrants, Statistical blocks, Qaen city
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Abstract

Today, planners have paid special attention to regional planning as an efficient
strategy to alleviate regional inequalities and imbalances. Therefore, this paper aims
to design a regional development planning model for Bojnord based on a structure
analysis approach. In this applied research, which is descriptive-survey in nature, an
exploratory-mixed approach has been adopted. The statistical population in the
qualitative section includes experts and officials of Bojnord City, of whom a sample
of 20 was selected using the purposeful sampling method. In the quantitative section,
the population consisted of all citizens over 25 years of age from which a sample of
384 people was selected using the available sampling method by determining the
sample size in unlimited communities. The data collection tool is an interview and a
researcher-made questionnaire. In the qualitative section, Grounded Theory and
MAXQDA were used for coding interviews. The index was finalized using the
Delphi technique. In the quantitative section, relationships between variables were
assessed by the analysis of the structural equation modeling using Lisrel software.
The findings show that the most important planning criteria for the regional
development of Bojnord consist of 6 main factors (economic, social, natural,
political, management and infrastructural) and 40 sub-factors. Therefore, in the
optimal model for the sustainable development of the region, social factors (with an
impact factor of 0.54), natural factors (impact factor of 0.71) as causal factors
(infrastructure with an impact factor of 0.64), as background conditions, have a
positive impact on strategies (political factors). In other words, the more suitable
these factors are, the higher the regional development planning will be. Moreover,
the management factor improves the relationship between causal factors and
strategies with an impact factor of 0.64, and plays a mediating role in this regard.
Finally, in the regional development planning of Bojnord City, the development of
strategies with a significant impact factor of 0.85 will contribute to the development
of the economic conditions of Bojnord City in North Khorasan province.
Keywords: Optimal model, Regional development; Structure analysis, Bojnord
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Abstract

Despite the proven benefits of electronic cities, its realization faces a plethora
of challenges. For this reason, many Iranian cities, including Abdanan, have failed
to comply with the standards of the electronic city. In this regard, this research seeks
to identify and analyze the obstacles and challenges to the realization of the
electronic city of Abdanan. This is an applied study that adopts a qualitative-
quantitative method. In the qualitative section, theoretical saturation was reached
through interviews with a sample of 5 experts who were selected using purposive
sampling method. In the thematic analysis, four indices (individual, normative-
social, technological and organizational) were identified. Using the purposive
sampling, 50 experts were selected. The sub-criteria were then prioritized based on
the structural-interpretive modeling of ISM. The results of interpretative structural
modeling showed that among the obstacles to the realization of the electronic city in
Abdanan, normative-social and technological obstacles posed the highest and lowest
challenge, respectively, thus exerting the most and the least impact on the realization
of the electronic city in Abdanan. Moreover, the results suggested that all sub-criteria
of obstacles are among linked variables with a high power of influence and
dependence. To help the realization of the electronic city in Abdanan, it is suggested
to hold practical trainings by drawing on media capacities, organize various seminars
and conferences in the city, develop automations of government bodies, improve
bandwidth and reduce the costs of the Internet for people.

Keywords: Electronic city, Information and communication technology, Structural-
interpretive modeling, Abdanan
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Abstract

One of the areas that lay a fertile ground for segregation in cities is economic
distinctions created due to the unequal allocation of resources, opportunities, and
services. Urban segregation poses a major obstacle to the realization of an inclusive,
coherent, and integrated city. The consequences of spatial segregation not only affect
poor families but also influence all citizens and the spatial structure of cities.
Therefore, studying the relationship between segregation and the spatial structure of
the city is one of the measures that will contribute to efficient urban management
and desirable urban governance. Hence, the main goal of this research is to measure
the spatial-economic segregation of the Tehran metropolis. This is an applied study
that adopts a descriptive-analytical method. The results suggest the formation of a
concentrated pattern of spatial structure and moderate-to-severe segregation of
economic indicators in the different regions of Tehran, so that the Z-Score of the
spatial distribution of the indicators is above 1.65 and the entropy and spatial
segregation of the indicators are usually over 0.6. Also, the results show that the
highest regression coefficient between population entropy and spatial distribution of
economic indicators is found in the northern and central regions of Tehran, and the
lowest coefficient is seen in southeastern and southern regions of the city. There is a
north-south and east-west trend between the spatial distribution of population and

1. This article is extracted from Sahba Golchinfar's doctoral dissertation entitled
"Explanation and Evaluation of Economic Components Affecting Spatial Segregation in the
Tehran Metropolitan," which was presented at the Faculty of Engineering, Islamic Azad
University, Shahr-e-Qods Branch.

2. Corresponding Authour; Email: kashanijou@gmail.com


mailto:kashanijou@gmail.com
https://dx.doi.org/10.22067/geoeh.2021.67947.1007

Journal of Geography and Regional Development Vol 22, No. 2 (2024) — Serial Number 47

economic indicators in the Tehran metropolis, which has given rise to a kind of
spatial segregation and centralization in the two central and northern axes of the city.
Therefore, evaluating the trend of spatial-economic segregation of the Tehran
metropolis in the coming years and identifying other background factors that play a
significant role in the economic segregation of this city are proposed as key strategies
for explaining and analyzing the spatial segregation of the Tehran metropolis.

Keywords: Economic segregation, Spatial structure, Tehran metropolis
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1. Geo-Segregation Analyzer 1.2
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1. Segregation Index (IS)

2. Lorenz Curve

3. Multigroup Gini index

4. Entropy (diversity) measure

5. Isolation Index (xPx)

6. Correlation Ratio (ETA2)

7. Absolute Concentration Index (ACO)
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