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As the world rapidly urbanizes, there is much focus on achieving sustainability outcomes 

within cities. Accomplishing this goal requires not only envisioning sustainable cities and 

implementing strategies, but it also demands assessing progress towards sustainable urban 

development. In this research, the condition of the new city of Sahand has been measured 

in terms of sustainable urban development indicators.The current research is an applied 

study that employs a descriptive-analytical design for its purposes.The current research is 

an applied study that employs a descriptive-analytical design for its purposes. Research 

indicators in social, economic, environmental and institutional dimensions were identified 

and operationally defined using theoretical literature. and two methods of secondary 

analysis (through registration data including studies of the master plan of the new city of 

Sahand and statistical blocks of 2016) and field survey (with the tool of researcher-made 

questionnaires in the number of 383 questionnaires) were collected. And they were 

analyzed using Friedman, one-sample T tests and Vikor model. The findings of the 

research show that the condition of the new city of Sahand is low in terms of sustainable 

development indicators in all dimensions and there is a significant difference between the 

phases of the new city of Sahand. Phases 1 and 2 are the first and second priorities and 

phases 3 and 4 are the next priorities. Phases 1 and 2 of Sahand have a more favorable 

situation than phases 3 and 4 due to their older age and the formation of infrastructure, 

urban services, economic activities and optimal performance of urban management in 

providing services. Planning to reduce the problems of the city of Sahand through the 

expansion of public spaces, the quantitative and qualitative increase of service spaces and 

the active participation of citizens in the city administration can be effective in improving 

the situation of the city of Sahand. 
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Introduction  

Nowadays, 56.2% of the world's population lives in urban areas, while the number and percentage of city 

residents are continually growing. It is anticipated that due to urbanization and global population growth, the 

urban share of the population will reach 68% in 2050. This prompt urbanization has created environmental, 

social, economic, and physical instabilities in cities. With the upsurge of urbanization in the last century, the 

subject of creating new cities was raised and implemented as a necessity in the direction of urban population 

overflow and to decentralize population and employment from big cities in the world, including in Iran. After the 

policy of decentralization from densely populated areas and the decision to create new cities, social, economic, 

environmental, and physical, etc., problems have also been created in these cities. Regarding the extensive range 

of dimensions and changes like urban problems and the complexity of these problems, inclusiveness and 

attention to the different dimensions and aspects of the problem is inevitable to solve them justifiably. Analysis 

of sustainability and the status of sustainability indicators at the level of urban areas and localities as an approach 

to attain sustainable urban development has been one of the goals of urban managers in recent years. The new 

city of Sahand was built in 1990 to reduce the population and economic, social, and physical problems of the 

Tabriz metropolis. This city is located 20 km from Tabriz. With the establishment of Mehr residences in phases 

2, 3, and 4 of this city, a new issue was raised. Considering that 30 years have passed since the establishment of 

the new city of Sahand and its population density and development in the last ten years, the assessment of the 

level of sustainability of the new city of Sahand is considered an important step towards this city sustainability. 

Consequently, the present research aims to scrutinize and analyze the spatial development of the new city of 

Sahand according to the dimensions and indicators of sustainable urban development. In this regard, the four 

phases of the new city of Sahand were compared and analyzed comparatively in terms of sustainable 

development indicators and the state of the new city of Sahand. Each of the phases was defined concerning each 

other. In the end, the necessary solutions and strategies were offered 

 

 

Data and Method 

The current research is applied in terms of purpose and descriptive-analytical in terms of nature and method. 

Research criteria and indicators were extracted from theoretical discussions and according to the criteria of 

sustainable urban development in different social, economic, environmental and institutional dimensions and 50 

items were identified for research indicators and collected by two methods of secondary analysis and survey. 15 

social, economic and environmental indicators were extracted using the secondary analysis method and existing 

registration data from the information of the statistical blocks of the 2015 General Population and Housing 

Census and the 2019 Comprehensive Plan of New Sahand City, separated into four phases. 35 other indicators 

were also collected through a field survey and using a researcher-made questionnaire. The statistical population 

of the field survey is 61,000 people aged 15 years and older, and the statistical sample size was estimated to be 

383 people based on Cochran's formula. The researcher-made questionnaire was completed at the level of the 

four phases of the new city of Sahand according to the number of the population. Next, the collected information 

was entered into the SPSS software environment. The reliability coefficient of the questionnaire was calculated 

based on Cronbach's alpha coefficient of 0.847. In the following, the research findings were examined and 

analyzed using statistical tests such as Friedman's (t-Test). 

The present research is applied in terms of purpose and descriptive-analytical in terms of nature and method. 

Research criteria and indicators were extracted from theoretical discussions and according to the criteria of 

sustainable urban development in different social, economic, environmental and institutional dimensions and 50 

items were identified for research indicators and collected by two methods of secondary analysis and survey. 15 

social, economic and environmental indicators were extracted using the secondary analysis method and existing 

registration data from the information of the statistical blocks of the 2016 General Population and Housing 

Census and the 2019 Comprehensive Plan of New Sahand City, separated into four phases. 35 other indicators 

were also collected through a field survey and using a researcher-made questionnaire. The statistical population 

of the field survey is 61,000 people aged 15 years and older, and the statistical sample size was estimated to be 

383 people based on Cochran's formula. The researcher-made questionnaire was completed at the level of the 

four phases of the new city of Sahand according to the number of the population. Next, the collected information 

was entered into the SPSS software environment. The reliability coefficient of the questionnaire was calculated 

based on Cronbach's alpha coefficient of 0.847. In the following, the research findings were examined and 

analyzed using statistical tests such as Friedman's (t-Test). To prepare tables, graphs and maps were drawn from 

Excel and GIS software. 

 

Results and Discussion 
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As stated, to analyze the research findings, a one-sample t-test was used, and to determine the status and ranking 

of the four phases of the new city of Sahand in terms of sustainability indicators, the multi-criteria decision-

making model of VIKOR was used. According to the results from the one-sample T-test, the condition of the 

new city of Sahand is low in terms of sustainability indicators in all dimensions. The average research indicators 

in the social dimension are equal to 2.243; the economic dimension is equal to 2.438; the environmental 

dimension is equal to 2.256, and the institutional dimension is equal to 1.813. Via the average of each index in 

each phase and using the Shannon and VIKOR entropy models, the four phases were ranked in terms of stability 

indices. Based on the research findings, there is a significant difference between the phases of the new city of 

Sahand in the compatibility field with sustainability indicators. The extent to which different regions have 

research indicators is not the same. Phases 1 and 2 are the first and second priorities, respectively, and phases 3 

and 4 are the next priorities. 

  

 

Conclusion 

In the current research, to measure the stability of the four phases of the new city of Sahand from the citizensô 

point of view and the information of the statistical blocks of 2015, five general indicators of stability were used 

in the form of 50 items. According to the results, in terms of sustainability indicators, the four phases of the new 

city of Sahand are unstable, and the indicators of institutional sustainability, economic sustainability, social 

sustainability, and environmental sustainability have the least stability, respectively. The lack of comprehensive 

management and coordination between organizations in charge of providing public services and required 

infrastructures and lack of attention to local institutions, especially citizens, in the process of preparing and 

implementing urban development plans are considered to be the most important factors of the instability of the 

new city of Sahand. Likewise, stability indicators significantly differ significantly between the four phases. 

Phases 1 and 2 of the new city of Sahand are more favorable in terms of sustainability indicators than phases 3 

and 4 due to their older age and the formation of infrastructure, urban services, economic activities, and the 

optimal performance of urban management in providing services. The existence of a relationship between the 

length of residence in the new city of Sahand as an independent variable and the sustainability of urban 

development as a dependent variable was also observed, which is in accordance with the research findings. 

According to the findings, planning to reduce several issues and problems, such as participation and attracting 

private sector investment in the construction and development of urban projects and infrastructures, changing the 

names of localities and holding ceremonies and cultural shows, and expanding collective spaces in order to 

create the identity and increase the level of place belonging and social interactions, increasing the quantity and 

quality of sports, educational, religious, cultural, welfare and commercial spaces and the active participation of 

citizens in the city administration and improving the level of trust in the city management through holding 

numerous dialogue meetings with the residents of the neighborhood can improve the state of the four phases of 

the city New Sahand. 
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  ć¹wÎ¤évº{£ĉôāºÉºýv    I÷ºêúă ÿ ć½wĉ¿$ ºþ¤Æă Ĉòþă¾å ÿ ĈÝwú¤«v ôùwÞ£ ÿ ć½ÿjĀý IĈĉwåĀîÉ I¢Í¾å Àív¾ù ÿ,/++  IVerma, 

Raghubansh, 2018 & Newman et al, 2015 v )#  ā¿ÿ¾ù-*01  Þú« ¿v ºÍ½¹Ċ¢    èÕwþù ½¹ ûwĄ«¾ĄÉć  ñºý¿Ĉ  ùĈ Iºþþí
 õw³½¹ĈĂí  vÀåv ów³ ½¹ Mwútv¹ wă¾ĄÉ ûwþíwÅ ºÍ½¹ ÿ ¹vºÞ£ĉ È  ~ )¢ÅvĊÈzĊþĈ  ùĈ Ăz Ă«Ā£ wz Ăí ¹ĀÉ  ºýÿ½  Êý¾ĄÉĊþ Ĉ   ºÉ½ ÿ
Þú« Ċ¢  ýwĄ« ĈI  øĄÅ  ¢ĊÞú«   ¾ĄÉć  Þú« ¿vĊ¢    ówÅ ½¹-+0+    Ăz13  ºÅ¾z ºÍ½¹  $Marvuglia et al, 2020  ĈþĊÊý¾ĄÉ üĉv )#
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Þú« Ċ¢  ówâ¤Év ÿ  ï½Àz ćwă¾ĄÉ ¿v  $Cai et al, 2020: 3  #v ½¹ Ăöú«¿v ÿ ûwĄ« ½¹ĉûv¾  ÿ ±¾Öù    v¾«vºÉ  $Ziari, 2006#  )ºÞz    ¿v
ÅĊ¢Åw  v¹¿Àí¾ú£Ĉĉ  Þú«¾~ èÕwþù ¿v Ċ¢  úÎ£ »w¸£v ÿĊ úĈ  þ{ù Ĉ  ¾z  vĉ¹w¬  wă¾ĄÉć  º«ĉIº   Ić¹wÎ¤év IĈÝwú¤«v ¡ĒîÊù
¿ĉ¢Æ´ùĊÖ  )))) ÿ ćº{õwí IĈv ½¹ ĉü  ý wă¾ĄÉĊ À  vĉāºÉ¹w¬  ¢Åv  $Eddie and Hui, 2005: 424#  )ýĀñ¾ñ¹Ĉ  v¾É ½¹ĉÔ    ÿ wă¾ĄÉ
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ă½Ċ ¤åwĈ ¢Å¹ ¢Ą«ĉ zwĈ w~ ĂÞÅĀ£ Ăzĉ½vº ¾ĄÉć ĉîĈ ºù ãvºăv ¿vĉûv¾ ¾ĄÉć  ówÅ ½¹wăć ·vĊ¾ ¢Åv ā¹Āz $Rydin, 2012  )# 

  ºþĄÅ ºĉº« ¾ĄÉ  ówÅ ½¹,.14    ÿ ¢ĊÞú« Àĉ½¾Å ¢ĉvºă ćw¤Åv½ ½¹ ĈÝwú¤«v Ić¹wÎ¤év IĈ¤ĊÞú« ¡ĒîÊù ¿v ü¤Åwí ãºăwz
ûĒí ćº{õwí ÿÀĉ¾{£ ¾ĄÉ  ĂöÍwå ½¹  -+    ć¾¤ùĀöĊí  ¥vº³v¢ĊÞú« )ºÉ  ºþĄÅ ¾ĄÉ ć¾ĉ¼~Mw£ºúÝ    Ăă¹ ôĉvÿv ¿v,.3+   ¿wáj ĈÆúÉ

  ¢å¾ñ ¹Ā· Ăz ć¾¤ÊĊz ºýÿ½ ¾Ąù üîÆù ćwăº³vÿ ¥vº³v wz ÿ ºÉ z Ă ĂýĀñv  ¿v ûj ¢ĊÞú« Ăí ć,,    ówÅ ½¹ ¾æý,.20    Ăz,/-03 
  ówÅ ½¹ ¾æý,.30  I-/2+/    ówÅ ½¹ ¾æý,.4+    ÿ3-/4/    ówÅ ½¹ ¾æý,.40    )¢Åv Ă¤åwĉ ÈĉvÀåv  ĂÞÅĀ£ ÷ºÝ ÿ ¢ĊÞú« ÈĉvÀåv wz

ÈĊ~ ć¾ĄÉ ¡wùº·±¾Õ ½¹ āºÉ ĈþĊz ÿ ć¾ĄÉ ĂÞÅĀ£ ćwăøí Ą«Ā£Ăùwý¾z ½¹ ûvºýÿ¾ĄÉ Èêý Ăz Ĉ¾ĉºù ÿ ćÀĉ½ ¾ĄÉ Ić¾ĄÉ ¢ĉ
  ½¹ ûj ¢ĊÞÑÿ È¬þÅ )¢Åv Ă«vĀù ć¹wĄý ÿ ćº{õwí IĈÝwú¤«v Ić¹wÎ¤év ¹ºÞ¤ù ¡ĒîÊù wz ºþĄÅĂæõoùwăć    ĂÞÅĀ£ äö¤¸ù

w~ĉ½vº  ¾ĄÉ  ûvºýÿ¾ĄÉ ¾Úý ¿v ć  ÷wñĈúĄù    ĈĉwÅwþÉ ½¹Èõw¯wă   Ăùwý¾z ÿ  Ăz ûºĊÅ½ ćv¾z ćÀĉ½w~ ĉ½vºć   xĀÆ´ù ¾ĄÉ üĉv  
ùĈ¹ĀÉ  üĉv¾zwþz ) óvoÅ    èĊê´£ ĈöÍvvĉü  ¢Åv   Ăí  ĊÞÑÿ¢  w~ĉ½vºć   ºþĄÅ ºĉº« ¾ĄÉĂæõoù ½¹wăć  w~ ĂÞÅĀ£ äö¤¸ùĉ½vº  ¾ĄÉ ć    ¿v

  ûvºýÿ¾ĄÉ ¾Úý ¢Åv ĂýĀò¯  üĊz ć½v¹wþÞù ¡ÿwæ£ wĉj Ăîþĉv ÿ K wă¿wåć  /  Ì·wÉ ¾Úý ¿v ¾ĄÉ üĉv Ăýwñ  ć¾ĄÉ ½vºĉw~ ĂÞÅĀ£ ćwă
K¹½v¹ ¹Ā«ÿ 

ýw{ùĈ ¾Úý ć 

w~ ĂÞÅĀ£ĉ½vº  ¤åwĊă½ ć¾ĄÉĈ  Þzv wz~ ÿ ā¹¾¤Æñ ¹wĊ°Ċāº  Āî£ ÿ ºÉ½ ½¹ Ăí ¢Åvĉü  §m£ wă¾ĄÉĊ ½v¼ñ¾  ć¹wÎ¤év ôùvĀÝ ÿ ā¹Āz( 
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Ýwú¤«vĈ  ¿ ÿĉ¢Æ´ùĊÖĈ  ù ½v¾é Ă«Ā£¹½Āù v½Ĉºă¹  $Kuhlman & Farrington, 2010)#    ¿v xĀöÖù Ă¬Ċ¤ý ìĉ ÷ÿvº£ ¾z Ăí
ÔĊ´ù  ¹½v¹ Àí¾ú£ ûwù¿ óĀÕ ½¹ ć¾ĄÉ ćwă$Adinyira et al: 2007#  ÿ    wz yöávĂ{þ« ć¾zv¾z IĈöÆý üĊz ¢õvºÝ ºþýwù Ĉĉwă

  ĈÅwÅv ćwă¿wĊý ûºÉ ā¹½ÿj¾z ÿ ĈÝwú¤«v āwå½ IĈÝwú¤«v Ĉĉwæí¹Ā· Ić¹wÎ¤év ÛĀþ£ ÿ ÷vÿ¹ IĈÞĊ{Õ Üzwþù ¿v ¢Ùwæ³ IĈöÆý ûÿ½¹
 Ĉù äĉ¾Þ£ ûwÆýv  ¹ĀÉ$Toli & Murtagh, 2020#  )  Qz ¾z ã¾Í Àí¾ú£ ¿v Iûwù¿ ½¼ñ½¹ ÷ĀĄæù üĉv¢Æĉ¿ ºÞĈÖĊ´ù  $Daly, 

1990 āÁÿ¾~ āwòý wĉ ÿ #  ćv½v¹ Ăí ¢Åv Ă¤åwĉ ôîÉ ¾ĊĊâ£ Ĉýwĉ¾« Ăz I½vºĉw~ ĂÞÅĀ£ Ăz ćv ¹wÞzv ĈÖĊ´ù ÿ ĈÝwú¤«v Ić¹wÎ¤év äö¤¸ù
¢Åv$Sarbu et al, 2021 & Janssen et al: 2021: 1  )# Ăz¡½w{Ý¹ĉ¾ò   ¢Æĉ¿ IĂýwæÎþù ºĉwz  ÿ ¾ĉ¼~¾Úý¿v  ûwîùv ć¹wÎ¤év  ¾ĉ¼~
ºÉwz$Zeng et al: 2022 #  ÿ    ë¾´£ Ýwú¤«v ¢í½wÊù ÿ  Ĉùwú£Ĉ  v¾å ½¹ v½ ûwÞæþĉ»ĉºþ  úÎ£ĊøñĊć¾  ĀÊ£ ĂÞùw« ½¹ĉè  $ºþíJepson 

& Edward, 2010Ĉù çĒÕv Ĉ£ºùºþöz ¢å¾ÊĊ~ Ăz ½vºĉw~ ĂÞÅĀ£ Ăîþĉv ÿ #Ă¤ÅvĀ· Ăí ¹ĀÉĈù ā¹½ÿj¾z v½ ûwÆýv ćwă  ÿ ºþí
  Ĉñºý¿ ¢ĊæĊíûjwă  Ĉù ¹Ā{Ąz v½  )ºÊ¸zøăûwù¿{Õ Üzwþù I ā¿vºýv ÿ º³ ½¹ ºĉwz ĈÞĊ  ćwĊ³v ôĊÆýw¤~ wz Ăí ºýĀÉ ā¹wæ¤Åv ćv

  )ºÉwz ½wñ¿wÅ ø¤ÆĊÅĀív 
vwzĉü¹Ā«ÿ  Ĉù óđº¤Åv Āí½Ā£ ºþýwù ûwñºþÆĉĀý ¿v Ĉ·¾z  ÷ĀĄæù ®Ċă Ăí ºþþí¼~ĉ Ă¤å¾āºÉ   ¹Ā«ÿ ć½vºĉw~ ¿v ĈýwĄ«
¹½vºý$Turcu, 2013 #  Ĉù wÝ¹v ÀĊý ć½wĊÆz ÿ  Ăz Ă¤Æz ć½vºĉw~ Ăí ºþþíĈù ¾ĊĊâ£ ûwêê´ù ĈÊăÿÂ~ Àí¾ú£ ºþí$Tanguay et al: 

2010#)  Ă¯¾ñv  ¿Āþă  ãĒ¤·vwă¾Úýā½wz½¹ Ĉĉ  ĈþÞù  èĊé¹  ĂÞÅĀ£  ½vºĉw~  ¹Ā«ÿ  wùv I¹½v¹  ć½wĊÆz  ¿v  äĉ½wÞ£  ½¹  üĉv   ÛĀÑĀù   Ăí  ĂÞÅĀ£ 
½vºĉw~  Ăz   ów{ý¹  ĈzwĊ¤Å¹  øă  ûwù¿Ăz  ãvºăv  ĈÝwú¤«v Ić¹wÎ¤év  ÿ  ¢Æĉ¿ĈÖĊ´ù    I¢Åvçwæ£v  ¾Úý  Ić¾{ív $ºý½v¹,/+,  5.4    ÿ

Azapagic and perdan, 2000 & Cohen, 2018 üĊz ûwù¿wÅ )#ôöúõv ICLEI ¢õÿ¹$Ĉù ûwĊz #ć½vºĉw~ ćv¾z Ĉö´ù ćwă  ºþí
¢Æĉ¿ āwò¤Æĉ¿ ìĉ ów{ý¹ Ăz ½vºĉw~ ćwă¾ĄÉ< Ăí ãwÖÞýv ÿ øõwÅ ć¹wÎ¤év ÿ ĈÝwú¤«v IĈÖĊ´ù  Iºþ¤Æă ¹Ā«Āù ¢ĊÞú« ćv¾z ¾ĉ¼~

ûÿºz    ĈĉwývĀ£ ü¤·vºýv ¾Ö· ĂzôÆýwă$ ;ĂzwÊù Ăz¾¬£ ćv¾z āºþĉj ćICLEI, 2016#  ĂzzĊûw¹ĉ¾ò  w~ ĂÞÅĀ£ĉ½vº   ôÍv ĂÅ ćv½v¹
w~ĉć½vº ́ùĊÔ¿ĉI¢Æ w~ĉć½vº w~ ÿ ć¹wÎ¤évĉć½vº  Ýwú¤«vĈ  ¢Åv )vwzĉüów³  óĀuÆù ćwă¹wĄý ºþù¿wĊý wă¾ĄÉ ½¹ ôtwÆù ¿v ć½wĊÆz I

  ô³ ûwîùv ¡½ĀÍ ½¹ ÿ ĈñºĊÅ½ ćv¾z ûjwă    ÷½wĄ¯ ºÞz ¢Åv ÷¿đ Ăí ¢Æă ôĊõ¹ üĊúă Ăz )ºþ¤Æă(ć¹wĄý ºÞz(    ½¹ v½ñ¾z Ċ¹¾  )
Ăzvĉü£¾£ĊyĈù v½ ½vºĉw~ ć¾ĄÉ ĂÞÅĀ£ I  ûvĀ£ĂzûvĀþÝ    ĂÖzv½ ìĉøăvÀåv  ½¹ ć¹wĄý ÿ ć¹wÎ¤év IĈÝwú¤«v IĈÖĊ´ù ôùvĀÝ üĊz Ĉĉ

$ ¹¾í ë½¹ ĂÕĀz¾ù ¾ĄÉ ¾ăNovacek& Mederly, 2015 & Dahl, 2018 #.  v ¾z āÿĒÝĉü  þ°úă wù I¹wÞzvĊü  ùĈývĀ£Ċø    ºÞz wz
òþă¾å  Ĉw~ĉ½vºć  z¹v ½¹ ¹Ā«Āù Üzwþù ½¹Ċ¡w  ĀÉ Ă«vĀùĉ ø  $Zimmermann, 2016 & Mori & Christodoulou: 2012  )#
õÿvĊü  v¾z ÷ºéć  Ăz ¢í¾³ĀÅć  w~ ĂÞÅĀ£ĉI½vº  Þ£ĊĊü  Ì·wÉ wăć  ý¹½ĀùĊ¿w    ¹wÞzv ¿v ìĉ ¾ă ćv¾z  ¢Åv$îöùĈI  ,.4+  500    #

wă¾ĄÉć  w~ĉ½vº  w~ ÿĉ½vºć  ¾ĄÉć   Çÿ½ Ăz wăć  æö¤¸ùĈ  ¾Þ£ĉä  ùĈºýĀÉ  ÿ  Þù wzĊwă½wĈĉ    wz Ô{£¾ùv¾É ĉÔ  ý ÿĊwă¿wć   wă¾ĄÉ Ëw·
  Ĉ³vĀý ½¹äö¤¸ù  ù Ì¸ÊùĈºýĀÉ  $Tanguay et al, 2010 & Mori & Christodoulou: 2012, Vojnovic, 2014)#    ½¹

  ¹Ā«Āù ¡wĊz¹vÌ·wÉwăć   ¹ºÞ¤ùć  w~ ĂÞÅĀ£ ¹½Āù ½¹ĉ ½vº  Ì·wÉ ¿Āþă MwÞÖé ÿ ¹½v¹ ¹Ā«ÿ wăć  ÆzĊ½w  ¹ ĉ¾òć  ýĊÀ  ºăvĀ· ½ĀĄÙ   ¹¾í  
$Reed et al, 2006#  ã¼³ wĉ ĂåwÑv ãºă ćwă¾ĄÉ ĈĉwĊåv¾â« ÔĊ´ù ÿ ć¹wÎ¤év ÿ ĈÝwú¤«v Ôĉv¾É I¢ĊÞú« ÃwÅv ¾z ºĉwz )

$ºýĀÉSteiniger et al, 2020, Dizdaroglu, 2017  ½¹ Ă¤å¾ñ ¡½ĀÍ ĂÞõwÖù üĉ¾£ºĉº« ½¹ )#  ówÅ-+-,     ÛĀÑĀù wzͼĂÞÅĀ£ 

ć¾ĄÉ  ½vºĉw~  5ć½ÿ¾ù  xĀ¯½w¯ ¾zćwă  Ì·wÉ   ć¾ĄÉ ć½vºĉw~,ͼ   0+    ËĀÎ· ½¹ ûwĄ« äö¤¸ù Ówêý ¿v ĈÊăÿÂ~ ½wí
Ì·wÉ  ówÅ ¿v Ăí ć¾ĄÉ ½vºĉw~ ĂÞÅĀ£ ćwă-+++    ªĉw¤ý ÃwÅv ¾z )¢Åv Ă¤å¾ñ ½v¾é ôĊö´£ ÿ ĈÅ½¾z ¹½Āù ¢Åv āºÉ ĂĊĄ£ ºÞz Ăz

   IÈăÿÂ~ üĉv4    ¿v ¹½Āù¢Æĉ¿ ºÞz ½wĄ¯ ¾Úþù ¿v v½ ć¾ĄÉ ć½vºĉw~ ¹wÞzv I¡wêĊê´£  ĈÅ½¾z ć¹wĄý ÿ ć¹wÎ¤év IĈÝwú¤«v IĈÖĊ´ù
ā¹¾í  )ºýv,,    ºÞz ĂÅ ¾Úþù ¿v ¹½Āù¿ĉ¢Æ´ùĊÖ  ÿ  ć¹wÎ¤év ÿ ĈÝwú¤«v IĈ.,    ûÿºz øă ¹½Āùûwù¿wÅă¹  yõwé ½¹ ÿ ¹wÞzv ½¹ Ĉ
Ă¤Å¹ Ăê{Õ Ăz ĈÝĀÑĀù ćºþzÌ·wÉ ćºþzÉ ½vºĉw~ ĂÞÅĀ£ ćwăĂ¤·v¹¾~ ć¾Ą  ĈĉvĀ¤´ù ôĊö´£ üĊþ°úă )ºýv0+   xw¸¤ýv ÈăÿÂ~

Ĉù ûwÊý āºÉÌ·wÉ Ăí ºă¹ćwă0+  Ì·wÉ wz ¹½Āù¢Æĉ¿ ºÞz ćwă  IĈÖĊ´ù/0  Ì·wÉ wz ¹½Āù  IĈÝwú¤«v ºÞz ćwă/,    wz ¹½Āù
Ì·wÉ  ÿ ć¹wÎ¤év ºÞz ćwă-/  Ì·wÉ wz øă ¹½ĀùĈýwÉĀ úă ć¹wĄý ºÞz ćwă  Ì·wÉ ÿ ºý½v¹  ½¹ ¹wÞzv üĉv ćwă ûjwă    ½wí Ăz
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  )¢Åv āºÉ Ă¤å¾ñĂê{Õ ºþzÌ·wÉ ÿ ć¾ĄÉ ½vºĉw~ ĂÞÅĀ£ ¹wÞzv ćÈăÿÂ~ ½¹ ā¹wæ¤Åv ¹½Āù ćwă±¾É Ăz āºÉ ÷w¬ýv ćwă   óÿº«,  
 )¢Åv 

óÿº« $, )#¹wÞzv ĂÞÅĀ£ ½vºĉw~ ć¾ĄÉ 

 ĈÝwú¤«v ¢Æĉ¿ ĈÖĊ´ù  ć¹wÎ¤év ć¹wĄý 

-  Ç¿Āùj 
- ¢ùĒÅ 
- üîÆù 
-  ¢Ċþùv ÿ Ĉþúĉv 
-  ¢õvºÝ 
- ¿ĉ¢·wÅ¾wă  ć ĈÝwú¤«v 
- À{Å ćwÒå 
-  ðþă¾å 

- xj 
-  ÿ Ĉĉw¬zw« ôú³ôêýÿ 
-  ºýwúÆ~ 
- vĀă ¢ĊæĊí 
-  ćÁ¾ýv 
-  ĈÑv½v ć¾z½wí 
-  øĊöév ¡v¾ĊĊâ£  

- ºĊõĀ£ Ăýv¾Å 
-  ówâ¤Év 
- ć½wîĊz 

 
 
 
  

-  ¢í½wÊù 
- Ăùwý¾z½ĉÀć¾ĄÉ ć 
-  ¢ĉ¾ĉºù¿ĉ¢Æ´ùĊÖ Ĉ 
-  Ĉĉvÿ¾úî³ 

 
 
  

                   5Ü{þùMichalina et al, 2021 
 

  ½¹vĉü  ÈăÿÂ~  ¾z āÿĒÝ IÌ·wÉ  óÿº« ćwă,I    wz  èĊæö£Ì·wÉ wă   ćÝwú¤«v Ĉ-   òþă¾åIĈ   ¹wÎ¤év  Ić¿ĉ¢Æ´ùĊÖĈI   ć¹wĄý  
  ôîÉ èzwÖù èĊê´£ ĈùĀĄæù óºù āºÉ ÷w¬ýv ¡wêĊê´£ ÿ Üzwþù ¿v ©¾¸¤Æù,  ÿ āºÉ øăv¾å I ĂÞõwÖù¹½Āù ā¹ÿº´ù È¬þÅ ëĒù  

½v¾éĂ¤å¾ñ  )¢Åv 

 
$ ôîÉ, )#   èĊê´£ ĈùĀĄæù óºù 

 Çÿ½Ċê´£è 

  ¾Ñw³ ÈăÿÂ~¹¾z½wí Iãºă ×w´õ¿vć  ăwù ×w´õ¿v ÿĊ¢  ÍĀ£ ÛĀý ¿v Çÿ½ ÿĊæĈ(  ö´£ĊöĈ  )¢Åv  ÞùĊ wă½w  Ì·wÉ ÿwăć  ê´£ Ċè   ¿v
¾Úý ¦³w{ùć  Þù Ăz Ă«Ā£ wz ÿĊ wă½wć w~ ĂÞÅĀ£ĉ½vº ¾ĄÉć Ýwú¤«v äö¤¸ù ¹wÞzv ½¹Ĉòþă¾å ) ĈI ¹wÎ¤év ć I ¿ĉ¢Æ´ùĊ ÖĈ ¹wĄý ÿ ć  
  ©v¾¸¤Åv¹vºÞ£ ÿ  0+  Ì·wÉ ćv¾z ĂĉĀñ  ćwă ºÉ ĈĉwÅwþÉ èĊê´£  ÿ  ÿ¹ Ăz   Çÿ½  ôĊö´£  ĂĉĀýw§  ÿ  Üú« ÈĉwúĊ~ć½ÿj   ºÉ)  ,0  
Ì·wÉ  IĈÝwú¤«v  ć¹wÎ¤év  ÿ  ¢Æĉ¿ĈÖĊ´ù  Ăz   Çÿ½  ôĊö´£  ĂĉĀýw§  ÿ   ā¹v¹ćwă  Ĉ¤{§  ¹Ā«Āù  ¿v  ¡wÝĒÕv  ëĀözćwă  ć½wùj 
ć½wúÉ¾Å  ĈùĀúÝ   ÃĀæý  ÿ  üîÆù  ówÅ  ,.40  ÿ  ±¾Õ  Üùw«  ówÅ  ,.44  ¾ĄÉ  ºĉº«  ºþĄÅ  Ăz  ìĊîæ£  ćwă¿wå  Ăýwñ½wĄ¯   ©v¾¸¤Åv 
ºĉ¹¾ñ  ).0  Ì·wÉ   ÀĊý ¾òĉ¹  ¿v  èĉ¾Õ  ÈĉwúĊ~  ĈývºĊù  ÿ   wz   ½vÀzv   ĂùwþÊÅ¾~  èê´ù  Ă¤·wÅ  Üú«ć½ÿj  ºĉ¹¾ñ)    ÈĉwúĊ~ ć½wùj ĂÞùw«
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  ¢ĊÞú« ĈývºĊù,0    ¹vºÞ£ Ăz ÿ ¾¤ÊĊz ÿ ĂõwÅ1,+++     ¾æý  ¢Åv  Ăí½wùj ĂýĀúý ø¬³ć    ûv¾íĀí óĀù¾å ÃwÅv ¾z.3.    ¾æý ¹½ÿj¾z
  Ă¤·wÅ èê´ù ĂùwþÊÅ¾~ )ºÉ  ¡Ē´ù ²ÖÅ ½¹  ćwă¿wåº« ¾ĄÉ Ăýwñ½wĄ¯ĉº  ú« ¹vºÞ£ yÆ³¾z ºþĄÅĊ¢Þ  î£úĊô    Ăùv¹v ½¹ )ºĉ¹¾ñ

¡wÝĒÕv  Üú«½ÿjćāºÉ  ´ù ½¹ĊÔ   ÷¾ý  ½vÀåvSPSS    µw{ýÿ¾í ćwæõj yĉ¾Ñ ÃwÅv ¾z ĂùwþÊÅ¾~ Ĉĉwĉw~ yĉ¾Ñ )ºÉ ¹½vÿ3/2*+ 
{Åw´ùĂ¤åwĉ Ăùv¹v ½¹ )ºĉ¹¾ñ Ă  ÈăÿÂ~ ćwă ûĀù¿j ¿v ā¹wæ¤Åv wz wăć  ½wùjć  ¾å ºþýwùĉIüùº  $t-Test  #Å½¾z¹½ĀùĈ  ö´£ ÿĊô    ½v¾é
  )¢å¾ñwĄý½¹ĉ¢  Ì·wÉ ÃwÅv ¾z ºþĄÅ ºĉº« ¾ĄÉ Ăýwñ½wĄ¯ ćwă¿wå  ¿v ā¹wæ¤Åv wz èĊê´£ ćwăúÎ£ óºùĊøñĊ¾ć  Þùºþ¯Ċ ā½w 
ÿĉ½Āî Ă{£½ )ºýºÉ ćºþzv¾zć Ą£ĊĂ Å¾£ Ióÿvº«Ċø ĂÊêý ÿ wă½v¹Āúý÷¾ý ¿v wăwă½vÀåvć Excel ÿ GIS )ºÉ 

 ĂÞõwÖù ¹½Āù ā¹ÿº´ù Ĉå¾Þù 

  ¾ĄÉºþĄÅ ºĉº«  ówúÉ ĂĊ³wý ½¹Ĉz¾á  ĀîÅv ûw¤Å¾ĄÉ ÜévÿāºÉ  ¢Åv  ôîÉ$-#½wúÉ¾Å ½wùj èzwÖù Ić   ówÅ ½¹ ½ĀÊí ĈúÅ½
,.30  Þú«Ċ¢    ¾ĄÉºþĄÅ ºĉº«  ,/-03  ½wúÉ¾Å ½¹ Ăí ¢Åv ā¹Āz ¾æýć    ówÅ,.4+    Ăz-/2+/  vÀåv ¾æýĉÈ  ĉĂ¤åw   ûvÀĊù )¢Åv

  ¾ĄÉ ºÉ½ µ¾ýºþĄÅ ºĉº«    ā½ÿ¹ üĉv ½¹1*,,    )¢Åv ā¹Āz ºÍ½¹  ¥vº³v wz.0    ½wĄ¯ ÿ ĂÅ Iÿ¹ ćwă¿wå ½¹ ¾Ąù ĈýĀîÆù º³vÿ ½vÀă ÿ  
  ôĉĀ´£yöáv  ûwĊÑwê¤ù Ăz wăº³vÿ üĉv  ówÅ ½¹ ¾ĄÉ üĉv ¢ĊÞú« I,.40    Ăz3-/4/    ºÉ½ µ¾ý wz Ăí ¢Åv āºĊÅ½ ¾æý.*-2   ºÍ½¹

ówÅ ĈÕ v½ ûw¤Åv ¢ĊÞú« ºÉ½ µ¾ý üĉ¾£đwz ćwă40(,.4+  )¢Åv ā¹v¹ ËwÎ¤·v ¹Ā· Ăz 
 

  
$ ôîÉ- )#   ûw¤Å¾ĄÉ ÿ ûw¤Åv I½ĀÊí ½¹ ĂÞõwÖù ¹½Āù ā¹ÿº´ù ¢ĊÞéĀù 

 

  ¢Ą«Ătv½v    ¿v Ĉ·¾z IĂÞõwÖù ¹½Āù ā¹ÿº´ù Ăz ¢{Æý ¾¤ÊĊz ¢·wþÉÿĉñÂĈwăć  Ýwú¤«vĈI  ¹wÎ¤évć  º{õwí ÿć  º« ¾ĄÉĉº    ºþĄÅ
  wz ĂÆĉwêù ½¹ ÿ ¿wå ìĊîæ£ ĂzûĒí¾ĄÉ    óÿvº«$ ¢Åv āºÉ ôĊö´£ ÿ ĈÅ½¾z Àĉ¾{£- ÿ.¢{Æý IÃwÅv üĉv¾z )#  ć¹vĀÅwz  ¢ĊÞú«  1 

ĂõwÅ  ÿ  ¾¤ÊĊz  ¾ĄÉ  ºþĄÅ ºĉº«  ½¹  ówÅ  ,.40  ¾zv¾z  /*41  ºÍ½¹    wz ć¹vĀÅwz µ¾ý üĉ¾¤ÊĊz )¢Åv04*41    ¿wå Ăz èöÞ¤ù ºÍ½¹-    ÿ
  ¿wå Ăz èöÞ¤ù üĉ¾¤úí,    wz ¾zv¾z1+*40    Ăz ¢{Æý ºþĄÅ ºĉº« ¾ĄÉ ½¹ ć¹vĀÅwz µ¾ý )¢Åv ºÍ½¹ûĒí¾ĄÉ    ¹ÿº³ Àĉ¾{£3   ºÍ½¹

http://sahand.ir/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B3%DA%A9%D9%88
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 ¢ĊÞú« ûwîÅv ¾òýwÊý ¾ùv üĉv )¢Åv ¾¤ÊĊzÎ´£Ċôā¹¾í  ºĉº« ¾ĄÉ ½¹ ¾Ċ·v Ăă¹ ĈÕ ºþĄÅ¢Åv ) 
  Ăz ¢Æ{ý ºþĄÅ ºĉº« ¾ĄÉ ½¹ ¢ĊõwÞå yĉ¾ÑûĒí¾ĄÉ    Àĉ¾{£/*.    ć½wîĊz µ¾ý ÿ ¾¤ÊĊz ºÍ½¹/   µ¾ý )¢Åv ¾¤úí ºÍ½¹

  ćwă¿wå ½¹ ć½wîĊz.    ÿ/    ćwă¿wå Ăz ¢{Æý,    ÿ-    ½¹ ûj ¢ĊÞú« ówâ¤Év ÀĊý ûj ¢öÝ ÿ ¢Åv ¾¤úíûĒí¾ĄÉ   Ăz ¡¾«wĄù ÿ Àĉ¾{£
  üîÆù Ĉýv¾ñ ¢öÝ Ăz ºþĄÅ ºĉº« ¾ĄÉ  ÿā½w«vwĄz   Ĉîöù ĈýĀîÆù º³vÿ ćv½v¹ ćwă½vĀýw· ºÍ½¹ )¢Åv ā¹Āz ¾Ċ·v Ăă¹ ½¹ üîÆù
 ¿v ¾¤ÊĊz Ĉúí ºþĄÅ ºĉº« ¾ĄÉ ½¹ ÀĊýûĒí¾ĄÉ  ćwă¿wå Ăz èöÞ¤ù ½vºêù üĉ¾¤ÊĊz )¹½v¹ ¹Ā«ÿ ¡ÿwæ£ wă¿wå üĊz ½¹ Ĉõÿ )¢Åv Àĉ¾{£

/    ÿ.  wz ¾zv¾z yĊ£¾£ Ăz-*3.    ÿ ºÍ½¹3*2,    ÀĊý ûj ¢öÝ )¢Åv ºÍ½¹ )¢Åv wă¿wå üĉv ½¹ ¾Ąù üîÆù ćwăº³vÿ øĄÅ û¹Āz đwz
¢³wÆù Ăí ¢Åv āºÉ ¦Ýwz ¾ùv üĉv  ćwă¿wå ½¹ ĈýĀîÆù ćwăº³vÿ ćwă.    ÿ/  Mw£ºúÝ    ¿v ¾¤úí20    ćwăº³vÿ øĄÅ )ºÉwz Üz¾ù¾¤ù

 ¿v ¾¤úí ĈýĀîÆù20  ¿wå ½¹ ĈýĀîÆù ćwăº³vÿ ôí ¿v Üz¾ù¾¤ù.  ¹ÿº³2/ É üĊòýwĊù wz ĂÆĉwêù ½¹ Ăí ¢Åv ºÍ½¹ ºþĄÅ ºĉº« ¾Ą
$-*00  ÿ #ºÍ½¹ûĒí¾ĄÉ $ Àĉ¾{£1*.+ óÿº«$ ¢Åv ¾¤ÊĊz ĈöĊ· #ºÍ½¹- )# 

$ óÿº«- )# ÿĉñÂĈwă  wz ĂÆĉwêù ½¹ ÿ ¿wå ìĊîæ£ Ăz ºþĄÅ ºĉº« ¾ĄÉ ĈÝwú¤«v ćûĒí¾ĄÉ  ówÅ ½¹ Àĉ¾{£,.40 

 ±¾É  ¿wå,  ¿wå-  ¿wå.  ¿wå/  ºþĄÅ ºĉº« ¾ĄÉ ûĒí Àĉ¾{£ ¾ĄÉ 

 ¢ĊÞú« ,2-22 ./434 -112. .000 3-/4/ ,00314. 

 ½vĀýw· 011+ ,+32/ 3,44 ,+14 -03+- /42343 

 ½vĀýw· ºÞz .)+0 .)-- .)-0 .).. .)- .),. 

 ć¹vĀÅwz µ¾ý 40)1 41)04 41)02 41).3 41).1 33)4 

 ĈýĀîÆù º³vÿ ½¹ ¾æý ¹vºÞ£ .)+4 .)-.. .)-1, .)..- .)-,0 .)-.2 

 ¢ĊõwÞå yĉ¾Ñ .1)/ .4)2 /,)- /,)/ .4)0 .1)4 

 ć½wîĊz µ¾ý ,+)3 ,+)0 ,+ 2)0 ,+). ,/)/ 

 #¢ĊÞú« ôí ¾z ôáwÉ ¢ĊÞú« ¢{Æý$ôæî£½wz .)1-/ .)/24 .).2, .).11 .)/12 .)140 

 Ĉîöù ĈýĀîÆù º³vÿ ćv½v¹ ćwă½vĀýw· ºÍ½¹ 0/)4 00)1 2,)3 3.)- 1,)2 1+)0 

 ¿v ¾¤ÊĊz ¢³wÆù wz ĈýĀîÆù ćwăº³vÿ ºÍ½¹
20 Üz¾ù¾¤ù 

02)3. 0-), -0)42 /2).. //)3/ 14)/ 

ëĀöz ¿v ûwñºý½wòý ©v¾¸¤Åv 5Ü{þù Iûv¾ĉv ½wùj Àí¾ù $üîÆù ÿ ÃĀæý ĈùĀúÝ ć½wúÉ¾Å ć½wùj ćwă,.40 # 
 

  wz ºþĄÅ ºĉº« ¾ĄÉ ¹Ā«Āù ÜÑÿ ĈùĀúÝ ć¾z½wí Ăýv¾Å ĂÆĉwêùĂýv¾Åwă  ĈõwÝ ćv½ĀÉ xĀÎù Ĉýwù½¹ ć¾z½wí ¹½vºýw¤Åv ć
  ćwă¾ĄÉ ćv¾z ûv¾ĉv ć½wúÞù ÿ ć¿wÅ¾ĄÉ0+    w£-0+  ¾æý ½vÀă    Ăýv¾Å ºþĄÅ ºĉº« ¾ĄÉ Ăí ¢Åv ûj ¿v Ĉíw³¾z½wíć wă ć

  ĈĉwÒå Üĉ¿Ā£ ĈÅ½¾z )¢Åv üĊĉw~ ĈöĊ· À{Å ćwÒå ÿ ë½w~ IĈÉ¿½ÿ IĈýwù½¹ IĈ{ă¼ù IĈÉ¿Āùj¾z½wíćwă  ¿wå ìĊîæ£ Ăz ĈùĀúÝ ć
ý  ûwÊý ÀĊùĈºă¹  ¿wå Ăí/ óÿº«$ ¢Åv Ĉòþă¾å ć¾z½wí ÿ ĈÉ¿½ÿ ć¾z½wí IÀ{Å ćwÒå ÿ ë½w~ ć¾z½wí ºéwå. )# 

$ óÿº«. )#  $Ăýv¾ÅyÆ³¾z ć¾z½wí #Üz¾ù¾¤ù¿wå ìĊîæ£ Ăz ºþĄÅ ºĉº« ¾ĄÉ ĈùĀúÝ ćwă 

ā¹ÿº´ù  ¿wå,  ¿wå-  ¿wå.  ¿wå/  ºþĄÅ ºĉº« ¾ĄÉ Ăýv¾Å ¹½vºýw¤Åv %   

 ĈÉ¿Āùj -)1. ,)-0 ,)/0 2)-, ,)31 -(0 

 Ĉýwù½¹ +)-- +)-0 +),, +)4 +)-. ,(,)0 

 Ĉòþă¾å ,)-2 +)/ +)+/, + +)/0 +)/ ï +)20 

 Ĉ{ă¼ù +),2 +)-- +)+2 +)4/ +),4 +)- ï +)0 

 ĈÉ¿½ÿ +)2, +)/- +)+0 + +)./ ,(,)0 

À{Å ćwÒå ÿ ë½w~ .),4 ,)+4 +)/2 + ,)-3  ôévº³3 

ć½w¬£(  Ĉ£wùº· ,)0 -)- +)42 ,)32 ,)1/  ¾¨ívº³0*- 

  µ½Āù ĂzĀÎù%,+*+.*34   ćwă¾ĄÉ ćv¾z ûv¾ĉv ć½wúÞù ÿ ć¿wÅ¾ĄÉ ĈõwÝ ćv½ĀÉ0+   w£-0+  ¾æý ½vÀă 
 IÈĉw~ Èĉºýv À{Å ½ÿwÊù üĊÅºþĄù$ Üùw« ±¾Õ ¹Ā«Āù ÜÑÿ ĂÊêý ¿v ûwñºý½wòý ©v¾¸¤Åv 5Ü{þù,.44 ÿ #ĂzýwÅ½¿ÿ½ ¾ĉÿwÎ£ wz Ĉ ¥½v ôñĀñ 

 



 

 

 
Ì·wÉ ¢ĊÞÑÿ È¬þÅ ½¹ ć¾ĄÉ ½vºĉw~ ĂÞÅĀ£ ćwăº« ¾ĄÉĉº ºþĄÅ  μ  ͻϸнϮ м ͼкϝІмϽЃ϶ Ϲвϝϳв ̪ͼЮϝІ 
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Ă¤åwĉ ÿ ¦´z  wă 

Ă¤åwĉ ĈæĊÍĀ£ ćwă 

  IĂ¤å¾ñ ¡½ĀÍ ¡wÞõwÖù ÃwÅv ¾z1*/4    ÿ ûv¹¾ù v½ ûwĉĀò¸Åw~ ºÍ½¹/*0+    ôĊîÊ£ ûwý¿ v½ ºÍ½¹ ā¹v¹ºýv  )2*,4    ¿v ºÍ½¹
ÈÅ¾~ûwñºýĀÉ    ÿ ¹¾¬ù.*3+    ºÍ½¹ôăm¤ù    ¹vºÞ£ üĉ¾¤ÊĊz Jºý¹Āz¶Åw~ûwñºþă¹    ĈþÅ āÿ¾ñ ¿v.+    w£.0    wz ówÅ,*.1   ºÍ½¹
  )ºý¹Āz¾Úý¿v    ÀĊý ¡ĒĊÎ´£2*.3    Iøö ĉ¹ ºÍ½¹4*.2    ÿ ÄýwÆĊõ ºÍ½¹0*,.    ºÍ½¹çĀåõĊÄýwÆ    )ºý¹Āz ¾£đwz ÿ¾Úý¿v   ¡ºù

  IºþĄÅ ºĉº« ¾ĄÉ ½¹ ¢ýĀîÅ2*.4    ûwĉĀò¸Åw~ ºÍ½¹0    w£,+    ÿ ówÅ/*-/  ¢ýĀîÅ ĂêzwÅ ćv½v¹ ºÍ½¹  -    w£0    ówÅ ā¹Āzºýv )
 üĊþ°úă/*23  ÿ ĈÎ¸É ¢Ċîõwù ćv½v¹ ûwĉĀò¸Åw~ ºÍ½¹1*-, ā¹Āz ć½w¬Ċ¤Åv ¢Ċîõwù ćv½v¹ ºÍ½¹ óÿº«$ºýv/ )# 

$ óÿº«/ #ĈñÂĉÿ ÿ ĈùĀúÝ ¡wÎ¸Êù ĈÞú¬£ ºÍ½¹ ÿ ºÍ½¹ I¹vºÞ£ 5ûwĉĀò¸Åw~ ĈÝwú¤«v ćwă 
ĈñÂĉÿûwĉĀò¸Åw~ ćwă  ¹vºÞ£ ºÍ½¹  ĈÞú¬£ ºÍ½¹ 

 Äþ« 
¹¾ù ,4, /4)1 /4)1 

û¿ ,4/ 0+)/ ,++ 

üÅ 

 ¿v ¾¤úí-+  ówÅ ,/ .)1 .)1 

-+  w£.+  ówÅ 04 ,0). ,4)+ 

.+  w£/+  ówÅ ,.4 .1), 00), 

/+  w£0+  ówÅ ,.3 .0)3 4+)4 

 ¿v ¾¤ÊĊz0+ ówÅ .0 4), ,++ 

 ¢ĊÞÑÿôăm£ 
 ¹¾¬ù 21 ,4)2 ,4)2 

 ôăm¤ù .+4 3+). ,++ 

 ¡ĒĊÎ´£ 

 Ĉĉwúþăv½ ÿ Ĉĉvº¤zv .3 4)4 4)4 

øö ĉ¹ ,/4 .3)2 /3)1 

ÄýwÆĊõ ,/1 .2)4 31)0 

çĀåõĊÄýwÆ  ¾£đwz ÿ 0- ,.)0 ,++ 

 ¢ýĀîÅ ¡ºù 

 ¿v ¾¤úí-  ówÅ ./ 3)3 3)3 

-  w£0 ówÅ 4/ -/)/ ..)- 

0  w£,+  ówÅ ,0. .4)2 2.)+ 

,+  w£,0  ówÅ 04 ,0). 33). 

 ¿v ¾¤ÊĊz,0 ówÅ /0 ,,)2 ,++ 

 ô´ù ¢Ċîõwù ÜÑÿ
 ¢ýĀîÅ 

 ĈÎ¸É .+- 23)/ 23)/ 

 ć½w¬Ċ¤Åv 3. -,)1 ,++ 

Ă¤åwĉ ĈöĊö´£ ćwă 

ûwúă½ĀÕ  Ă¤åwĉ ôĊö´£ ćv¾z ºÉ Ă¤æñ ĂíûĀù¿j ¿v èĊê´£ ćwă  ć½wùj ćwăT  ĂýĀúý ì£  ćv ÿ ¢ĊÞÑÿ üĊĊÞ£ ¢Ą« ÿ üùºĉ¾å ÿ
Ă{£½ºþzć ½wĄ¯ ćwă¿wå ĂýwñºþĄÅ ºĉº« ¾ĄÉ Ì·wÉ ¾Úý¿vwăć ć½vºĉw~  ¿v½Āîĉÿ óºù )ºĉ¹¾ñ ā¹wæ¤Åv 
  ½¹  ûĀù¿jt   ĂýĀúý ì£  ćvùĊòýwĊü  Ì·wÉć½vºĉw~ ćwă  ¹ºÝć    ôévº³ ¢Åv,    ¾¨ívº³ ÿ0  ù ĂíĈ  ¹ºÝ ûvĀ£.  Ăz v½  º³ ûvĀþÝ
 ÖÅÿĈ  v¾zć  )¢å¾ñ ¾Úý ½¹ ûj  ù ½vºêù Ă¯ ¾ăĊòýwĊ ü    ¿v.   ì¯Āí  Ăz ÿ ¾£,  ¹Àýĉ ì   ûwÊý IºÉwz  āºþă¹¢ĊzĀöÖù  ·ĊöĈ   ÿ øí ÿ øí

 ¿v ûj ½vºêù Ă¯¾ă. ï½Àz Ăz ÿ ¾£0 ¹Àýĉì¾£ ûwÊý IºÉwz āºþă¹¢ĊzĀöÖù ¿ĉ¹w · ÿĊ öĈ ¿ĉ¹w  ā½wúÉ óÿº« ½¹ )¢Åv0w¤ý I ĉª  ôÍw³
  ¿vÌ·wÉ È¬þÅÅ ºĉº« ¾ĄÉ ć½vºĉw~ ćwă  ºþĄ Ăæõoù ½¹wă    ćwă¾Ċâ¤ù ÿÅ½¾z¹½ĀùĈ  Ătv½v¢Åv āºÉ  ûvÀĊù Ăîþĉv Ă«Ā£ wz )Sig    ½¹

  üĊòýwĊùĂæõoùwă  ¿v ¾¤úí èĊê´£ ĈöÍv ć+0*+   üĊĉw~ ÿ ¹½v¹ ãĒ¤·v üĊòýwĊù wz wă¾Ċâ¤ù ûvÀĊù üĉv¾zwþz ¢Åv¢Åv üĊòýwĊù ¿v ¾£ J
  ºþĄÅ ºĉº« ¾ĄÉ ¢ĊÞÑÿ üĉv¾zwþz¿v  ¾Úý  Ì·wÉ  ćwăÌ·wÉ üĊòýwĊù )¢Åv üĊĉw~ ¹wÞzv Ĉùwú£ ½¹ ć½vºĉw~  ºÞz ½¹ èĊê´£ ćwă
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  wz ¾zv¾z ĈÝwú¤«v/-.*-  wz ¾zv¾z ć¹wÎ¤év ºÞz ½¹ I/.3*-  ºÞz ½¹ I¿ĉ¢Æ´ùĊÖ  wz ¾zv¾z Ĉ0-1*-    ¾zv¾z ć¹wĄý ºÞz ½¹ ÿ3,.*,    ¢Åv
 óÿº«$0)# 

  ćwă¾Ċâ¤ù üĊz ½¹ Ăæõoù   ¢ĉĀă ¾Ċâ¤ù üĊòýwĊù IĈÝwú¤«v  ćºþù,,2 *.  Åv  ²ÖÅ ÿ )¢þÞùw½v¹$ ćsig  #ï½Àz¾£    ¿v+0*+    )¢Åv
ĈþÞù ãĒ¤·v ¾Ċâ¤ù üĉv üĊòýwĊù Ăí ¢Åv ĈþÞù ûvºz üĉv  ¢{¨ù ÿ üĊĉw~ º³ û¹Āz Ĉæþù Ăz Ă«Ā£ wz ¹½vºý ć¾Úý üĊòýwĊù wz ć½v¹

Ĉù đwz º³ û¹Āzv ¾¤úí wă¾Ċâ¤ù ¾ĉwÅ ć½v¹wþÞù ²ÖÅ ÿ )¢Æă ć¾Úý üĊòýwĊù º³ ½¹ ¾Ċâ¤ù üĉv Ăí ¢æñ ûvĀ£  ¿+0*+    üĉv )¢Åv
ĈþÞù ãĒ¤·v wă¾Ċâ¤ù üĉv üĊòýwĊù Ăí ¢Åv ĈþÞù ûvºz¹½v¹ ć¾Úý üĊòýwĊù wz ć½v¹ÿ J   đwz ÿ üĊĉw~ º³ ûĀ¤Å ÿ¹ ¾ĉ¹wêù Ă«Ā£ wz

Ĉù Iºþ¤Æă Ĉæþù ÿ¹ ¾ă ĂíüĊĉw~ wă¾Ċâ¤ù üĉv üĊòýwĊù Ăí ¢å¾ñ Ă¬Ċ¤ý ûvĀ£  ¿v ¾£.  ¢Åv  )¤ý½¹ĊĂ¬   ºĉº« ¾ĄÉ ½¹ wă¾Ċâ¤ù üĉv
ÿ ½¹ ºþĄÅ óÿº«$ ¹½vºý ½v¾é Ĉ{Åwþù ¢ĊÞÑ0 )# 

$ óÿº«0 )#  È¬þÅÌ·wÉwăć  ć½vºĉw~  ûvºýÿ¾ĄÉ ¾Úý¿v äö¤¸ù ¹wÞzv ½¹  ûĀù¿j wzT ĂýĀúý ì£v ć 

Ăæõoù wă  ¾Ċâ¤ù  ā½wùjt 
 Ă«½¹
 ć¹v¿j 

 üĊòýwĊù 
 ²ÖÅ
 ć½v¹wþÞù 

  ¾ă üĊòýwĊù ãĒ¤·v
 ¹ºÝ wz ¾Ċâ¤ù. 

 ûwþĊúÕv ĂöÍwå40 " 

 üĊĉw~ º³  đwz º³ 

 ĈÝwú¤«v 

 èöÞ£ Ä³ (-)2// .3- -)13+ +)++2 (+).,43 (+)00+3 (+)+333 

¢ĉĀă ćºþù ,).32 .3- .),,2 +),13 +),,2, (+)+0+- +)-3// 

ûwòĉwÆúă wz Ów{£½v (4)1.1 .3- -)+0/ +)+++ (+)4/04 (,),/+0 (+)20,/ 

 ¢Ċþùv ÿ Ĉþúĉv (1)314 .3- -).2- +)+++ (+)1-21 (+)3+32 (+)//10 

¢·wÅ¾ĉ¿ Ăz ĈÅ¾¤Å¹  ćwă
 ĈÝwú¤«v 

(,,)3/1 
.3- 

-)+3, +)+++ (+)4,34 (,)+2-1 (+)210- 

  ćwă¾Ċâ¤ù üĊòýwĊù
ĈÝwú¤«v 

(,+)//0 .3- -)/-. +)++++ (+)022 (+)132 (+)/13 

 ć¹wÎ¤év 

 ówâ¤Év ¢ĊÞÑÿ (0)43/ .3- -)/,/ +)+++ (+)0301 (+)2240 (+).4,1 

¢ĊõwÞå Üĉ¿Ā£ć¹wÎ¤év ćwă (,+)4/, .3- -)+++ +)+++ (,)++++ (,),3,, (+)3,34 

 ĈöâÉ ÛĀþ£ (,,).21 .3- ,)4,4 +)+++ (,)+3,, (,)-14/ (+)34-2 

Ăö´ù ¡wùº·ćv (0).20 .3- -)/4, +)+++ (+)0+4+ (+)1412 (+).-,. 

 üîÆù ¢úĊé -)2.3 .3- .).,0 +)++2 +).,0. +)+32, +)0/.1 

  ćwă¾Ċâ¤ù üĊòýwĊù
 ć¹wÎ¤év 

(3)2/- .3- -)/.3 +)++++ (+)01- (+)134 (+)/./ 

¢Æĉ¿ ĈÖĊ´ù 

vĀă ¢ĊæĊí -)32+ .3- .)... +)++0 +).... +),+.- +)01.0 

 Ĉ£ĀÍ Ĉñ¹Āõj ,),01 .3- .),// +)-0+ +),//, (+),+-4 +).4,- 

´ù ¢ÉvºĄz ÿ ºýwúÆ~Ċ Ô (3)44- .3- -)+1. +)+++ (+)4.14 (,),/./ (+)2.+/ 

 xj ¢ĊæĊí (.)/4+ .3- -)040 +)++, (+)/+0/ (+)1.01 (+),20- 

w¬zw«Ĉĉ  ôú³ ÿôêýÿ (,+)+-0 .3- -),3. +)+++ (+)3,13 (+)423. (+)100/ 

  ćwă¾Ċâ¤ù üĊòýwĊù
¢Æĉ¿ ĈÖĊ´ù 

(2)4+3 .3- -)0-1 +)++++ (+)/2/ (+)04- (+).00 

ć¹wĄý 

 ¢í½wÊù (,3),2. .3- ,)2,0 +)+++ (,)-30. (,)/-0/ (,),/0, 

õĀuÆùĊ¢¼~ĉ¾ ĈĉĀò¸Åw~ ÿ ć (,+)+/, .3- ,)34- +)+++ (,),+3, (,).-13 (+)334/ 

ûwù¿wÅ Ĉòþăwúă wă¹wĄý ÿ wă (,3).14 .3- ,)1., +)+++ (,).14/ (,)0,2, (,)--,1 

ºùĉ¾ĉ¢ ¿ĉ¢Æ´ùĊÖ Ĉ (,-)3-1 .3- -)+,/ +)+++ (+)4310 (,),.34 (+)3./, 

 üĊòýwĊù  ćwă¾Ċâ¤ù
 ć¹wĄý 

(-/)1/+ .3- ,)3,. +)++++ (,),32 (,)-3- (,)+4, 

 üĊòýwĊùÌ·wÉwă ć¾ĄÉ ć½vºĉw~ ć (,0).24 .3- -).-/ +)+++ (+)12013 (+)21-2 (+)0331 

 




