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Abstract: 

Introduction: Wetlands are highly beneficial to human societies due to their positive 

environmental functions, direct and indirect functions, as well as their value as an asset. It has 

led to an increase in the attention given to their restoration and maintenance in different 

societies. Shadgan Wetland contains fresh-salty, and brackish water, and approximately 900 

million cubic meters of Jarahi water resources enter Shadgean every year. The wetland is at 

risk of serious harm as a result of the developmental activities occurring around it, which are 

causing pollutants to enter the wetland and reducing the quantity of fresh water coming in. A 

number of factors contribute to the destruction of this wetland, including over-exploitation 

from its water resources, the discharge of urban waste within its limits, the fragmentation of 

the wetland as a result of road construction, the construction of stations to increase the 

pressure on electricity, gas and oil pipelines, as well as effluents from industries such as bread 

making, alcohol production, sugarcane cultivation and industry. The economic value of 

wetlands and climate regulation, flood prevention, protection of plant and animal diversity, 

beauty and inherent visual attractions of wetlands, tourist attractions, as well as creating an 

opportunity for migratory birds to nest and a place for scientific research are among the most 

important considerations in the design of a wetlands. The development of water resources 

schemes and the regulation of river flows are often recognized as the most serious threats to 

the ecological sustainability of rivers and wetlands. 
Method: This study attempts to determine the change in water salinity of Shadegan wetland 

in the last five decades using the electrical conductivity index due to the importance of 

Shadegan wetland in various ways. Finally, a relationship has been established between the 

area and the salinity of this significant wetland. Also, by using electrical conductivity data 

from 23 stations in the lagoon and with the help of satellite images and remote sensing 

techniques and interpolation methods (IDW), the changes of this index in the mentioned 

period were investigated, leading to a mathematical relationship. 
Results and Discussion: According to the research results, upstream human activities, 

especially dam constructions and agricultural development projects, have had a great impact 

on the quantity and quality of the wetland. With climate change and drought, these effects 

have intensified, resulting in a reduction of the wetland level as well as an increase in the 

salinity of the wetland water. These changes can be observed both in terms of their temporal 

and spatial dimensions. Consequently, the results show the trend of increasing salinity from 

the southern parts to the north and also the greater manifestation of the increase in salinity in 

the southern parts due to the decrease in the incoming fresh water flow (more than twice). 
According to the results, there are three salinity levels in the wetland: saline, brackish water, 

and super salinity, and a salinity increase is observed in all three zones The present results 

and equations are used as an achievement by water and environment managers and they can 

estimate the EC of water in key and indicator stations and finally at the level of the wetland 

by measuring the size of the wetland using different technologies. So over time, the levels and 

zones of saline and super salinity have expanded, and the levels of brackish water have 

decreased. It is expected that this process will continue over time, resulting in the sea salt 

water advancing towards the wetland and increasing the amount of salinity within it. 
Conclusions: According to this study, based on the relationship between salinity and the 

level of the wetland, as well as the water area of the wetland, it is possible to estimate its 

salinity in three zones. By measuring the salinity of water at several key stations within each 

of the three zones, the wetland's water level can be estimated. In monitoring, managing, and 

qualitatively protecting the wetland and consequently its species, this equation and its 

relationships can play an important role. 
Keywords: geostatistical methods, Satellite Images, Shadeghan wetland, water salinity, water area 
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با استفاده از  زمان يآب تالاب در ط ECرات سطح تالاب شادگان و ييرابطه تغ يبررس پژوهشيمقاله 

 يآمار نيزم يها و روش يا ر ماهوارهيتصاو

 
 2يئاسمن سمايو   *1يارقليبهمن 
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 ده: يچک

 جوامع به ميرمستقيغ و ميمستق خدمات ارائه و يستيز طيمح مثبت يکارکردها از يبرخوردار ي واسطه به ها تالابمقدمه و هدف پژوهش: 

 ها آن نگهداري و اياح براي يا ندهيفزا توجه مختلف جوامع در شده باعث امر نيا. هستند تياهم حائز اريبس ،ييدارا کي عنوان به زين و بشري

 وارد يجراح يآب منابع از مترمکعب ونيليم 900 حدود سالانه و شور لب و شور– نيريش آب با است يتالاب شادگان تالاب .رديگ صورت

 ،يورود نيريش يها انيجر کاهش و ها ندهيآلا ورود شيافزا آن، رامونيپ اي توسعه يها تيفعال واسطه به تالاب نيا شود. متأسفانه يم شادگان

 تالاب کردن تکه تکه کنار در آن ي محدوده درون شهري هاي زباله هيتخل و تالاب آب منابع از هيرو يب يها برداشت. است روبرو جدي ديتهد با

 کشت و يساز الکل نوپانسازي، چون يعيصنا جاديا زين و نفت گذاري لوله و گاز برق، فشار تيتقو يها ستگاهيا جاديا ها، جاده احداث واسطه به

 هاتالاب ياقتصاد ارزش. دارند و داشته نقش تالاب نيا نابودي در همه و همه کنند، يم هيتخل تالاب درون را خود پساب که شکرين صنعت و

 هاي جاذبه تالاب، ذاتي بصري يها جاذبه و ييبايز جانوري، و اهييگ تنوع از حفاظت ل،يس از رييجلوگ هوا، و آب ميتنظ و سو کي از

 موضوعات نيتر مهم از گريد يسو از علمي و قاتييتحق هاي بررسي براي غني مکاني و مهاجر پرندگان زندگي براي ييفضا جاديا و ستييتور

 يکياکولوِژ يداريپا يبرا ديتهد نيتر يجد عنوان به اغلب ها رودخانه انيجر ميتنظ و آب منابع يها طرح توسعه. است تالاب کي در موردتوجه

 است. شده شناخته ها تالاب و رودخانه

 راتيي، روند تغيکيالکتر تيهدا شاخص از استفاده با پژوهش نيا ت تالاب شادگان از جهات مختلف، دريبا توجه به اهمها:  مواد و روش

 تالاب نيدر سطح ا آب يشور و مساحت انيرابطه م تينها در ل شد ويو تحل يبند پهنه رياخ دهه ن تالاب را در پنجيآب در سطح ا يشور

 و يا ماهواره ريتصاو کمک با و تالاب سطح در موجود ستگاهيا 23 يکيالکتر تيهدا يها داده از استفاده ن بايبه دست آمد. همچن مهم

 رابطه کي به منجر که شد پرداخته ذکرشده مدت در شاخص نيا راتييتغ يبررس به IDW يابي درون روش و دور از سنجش يها کيتکن

 .شد ياضير

 و تيکم بر ياديز ريتأث ،يکشاورز توسعه يها طرح و يسدساز ژهيو به بالادست، يانسان يها تيفعال ق،يتحق جينتا اساس برج و بحث: ينتا

 يشور شيافزا نيهمچن و تالاب سطح کاهش به منجر و شده ديتشد اثرات نيا ،يخشکسال و يمياقل راتييتغ با. است داشته تالاب تيفيک

 يش شوريانگر روند افزايج بينتا. متعاقباً، مشاهده کرد يو هم از نظر مکان يتوان هم از نظر ابعاد زمان مي را راتييتغ ني. ااست شده تالاب آب

)  ين وروديريان آب شيدر اثر کاهش جر يجنوب يدر قسمت ها يش شوريشتر افزاين نمود بيبه سمت شمال و همچن يجنوب ياز بخش ها

 سه هر در يشور شيافزا و يشور فوق و لبشور شور،: دارد وجود تالاب در يشور سطح سه ج،ينتا اساس برباشد.  مي زيش از دو برابر( نيتاب

توانند با  مي ست بوده و آنها يط زيران آب و محيک دستاورد مورد استفاده مديج و معادلات حاضر بعنوان ينتا. شود يم مشاهده پهنه

ن يت در سطح تالاب را تخميو شاخص و در نها يديکل يها ستگاهيآب در ا EC ،مختلف يها يوسعت تالاب با استفاده از فناور يگير اندازه

گسترش  يبا گذشت زمان، سطوح و مناطق شور و فوق شور نيبنابرا، وسعت تالاب را برآورد کنند.  ECا برعکس با مشخص بودن يبزنند. و 

 شيبه سمت تالاب پ ايآب نمک در جهيو در نت ابديروند در طول زمان ادامه  نيرود که ا مي است. انتظار افتهيشور کاهش  و سطح آب افتهي

  .ابدي شيدر آن افزا يشور زانيبرود و م

 سه در را آن يشور توان يم تالاب، يآب مساحت نيهمچن و تالاب سطح و يشور نيب با توجه به رابطه مطالعه، نيا اساس : بريريگ جهينت

 در. زد نيتخم را تالاب آب سطح توان مي منطقه، سه از کي هر در يديکل ستگاهيا نيچند در آب يشور يريگ اندازه با. زد نيتخم پهنه

 .کند فايا يمهم نقش توانند مي آن روابط و معادله نيا آن، يها گونه جهينت در و تالاب يفيک حفاظت و تيريمد ش،يپا

يآمار نيزم يها ، وسعت آب، روشي، تالاب شادگان، شورير ماهواره ايتصاو: يديکل يها واژه

https://wsrcj.srbiau.ac.ir/
mailto:iauwsrcj@srbiau.ac.ir
mailto:iauwsrcj@gmail.com


    یآمار نیزم یها و روش یا ماهواره ریزمان با استفاده از تصاو یآب تالاب در ط ECسطح تالاب شادگان و  راتییرابطه تغ یبررس 

 

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

 

. 

(Tavakoli et al., 2020)

 

.

(Shang et al., 2015)

(Tavakoli et al., 2020)

(Dargahian et al., 2020)

(Khalifa Nil Saz 2016)

(Mohammadi 

Roozbahani et al., 2013)

(Baluchi and 

Malekmohammadi, 2012) 

(Mehrpooyan et al., 2013)



 سمائی اسمنیو   یارقلیبهمن /  56

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

(PoorKhabaz et al., 

2015)MODIS

NDWI

(Bayat et al., 2016)

(Karami and 

Mirsanjari, 2018)

(Dashti et al., 2018)

 TM+ETM  OLI 

 

ۀ

.

ENVI

 

 

 GIS 

ۀ



    یآمار نیزم یها و روش یا ماهواره ریزمان با استفاده از تصاو یآب تالاب در ط ECسطح تالاب شادگان و  راتییرابطه تغ یبررس 

 

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

IDW

 

 
 



 سمائی اسمنیو   یارقلیبهمن /  58

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

 

 EC 

.

ECWTW

  

 

 UTM X UTM Y  UTM X UTM Y  UTM X UTM Y 

         

         

         

         

         

         

         

         



    یآمار نیزم یها و روش یا ماهواره ریزمان با استفاده از تصاو یآب تالاب در ط ECسطح تالاب شادگان و  راتییرابطه تغ یبررس 

 

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

EC

 

EC

ARC-

GISIDW

Google Earth 

Engine

GIS ARC-IDW

EC

Code 

EditorGoogle earth engine

ARC-GIS

EC

(Dastranj et al., 2017)

 

 

 IDW 

 (IDW) 

.

 

 𝛾𝑖 =
𝐷−𝜋

∑ 𝐷𝑖
−𝜋𝑛

𝑖=1
 

Dii

πn

IDW

.

 



 سمائی اسمنیو   یارقلیبهمن /  60

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

 (µS/cm)  

   

          UTM Y UTM X 
 

             

             

             

             

             

             

             

           

 

 

 

 

           

             

             

             

             

             

             

           

 

 

 

 

           

             

             

             

             

             

             

 

 

 

(EC) 

 

 



    یآمار نیزم یها و روش یا ماهواره ریزمان با استفاده از تصاو یآب تالاب در ط ECسطح تالاب شادگان و  راتییرابطه تغ یبررس 

 

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

 

EC

 

 

EC

(Dargahian et al., 2020)

ARC-GIS

 

 1400تا  1350( از سال EC. نقشه تغييرات شوري آب )3شکل 



 سمائی اسمنیو   یارقلیبهمن /  62

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

(EC)(µS/cm)

  (µS/m) (µS/m) (µS/m)   

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

 

          

          

EC 

 y = 9E+06x-0.485 
R² = 0.806 

 

 y = 3E+07x-0.595 
R² = 0.8077 

 

 y = 1E+08x-0.721 
R² = 0.8078 

 

 



    یآمار نیزم یها و روش یا ماهواره ریزمان با استفاده از تصاو یآب تالاب در ط ECسطح تالاب شادگان و  راتییرابطه تغ یبررس 

 

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

 
(EC)

xEC

y 

(EC)

 

(EC)(dS/cm)  

 

 

EC

EC

 

   

    

    

    

    

    

    

    



 سمائی اسمنیو   یارقلیبهمن /  64

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

 

Reference: 

Bayat, R. & Jafari, S. (2016). Qarmishcheshmeh, B. Charkhabi, A. Study of the effect of fine dust on vegetation 

changes (Case study: Shadegan Wetland, Khuzestan). Remote Sensing and GIS in Natural Resources 

(Application of Remote Sensing and GIS in Natural Resources Science). 7 (2), 17-32. [In Persian] 

Behzadi Karimi, H. & Omidvar, K. (2017). Spatial analysis of chemical parameters affecting groundwater 

quality using factor analysis techniques and geostatistical models (Case study: Beiza-Zarghan plain). 

Remote Sensing and GIS in Natural Resources (Application of Remote Sensing and GIS in Natural 

Resources Science). 8 (4 (29 in a row)), 17-35. 

Chuck, J. & Mohseni, M. (2016). Investigating the trend of land use changes in Parishan Wetland using 

remote sensing. Zist Sepehr Student Journal. 11 (2), 11-19. 

Dargahian, F. and Khosroshahi, M. (2020). Lotfi Nasab Asl, S. . Investigation of changes in water area of 

Shadegan wetland and its relationship with hydrological drought and sugarcane drainage. Environmental 

Science. 46 (2), 225-240. [In Persian] 

Dashti, S.  Sabzqabai, G.  Jafarzadeh, K., Bazm Arabalshti, M. (2018). Evaluating the trend of changes in 

Miankaleh coastal wetland with land management approach. Wetland Ecobiology .5-20. [In Persian] 

Dastranj, H., Tavakoli, F. & Sultanpour, A. (2017). Investigating the water level and volume variations of 

Lake Urmia using satellite images and satellite altimetry. Journal of Geographical Data (SEPEHR). 

27(107), 149-163. doi: 10.22131/sepehr.2018.33569. [In Persian] 

Hasanlu, M.  Jamshidi, M. Sattari, M. (2018). Preparation of salinity map of Urmia Lake using support 

vector regression and Landsat-8 images. Hydrogeomorphology. 4 (14), 43-56. [In Persian] 

Hosseini, S. M. & Qahramani, B. (2013). Asgari, H. Estimation of electrical conductivity and sulfate in 

groundwater of Mashhad using kriging method, 6th International Conference on Civil Engineering, Isfahan.

Hosseini, S., Nabavi, S., Rajabzadeh Qatarami, A. & Omidvar, V. (2010). Comparison of changes in the 

conservation values of Shadegan wetland by IMO, IUCN and (Salm and Price) method during the 60s to 

80s. Ecology of wetlands (wetlands). 1 (4), 21-37. [In Persian] 

Khalifa Nil Saz, m. (2016). Ecological monitoring of Shadgan lagoon, published by the Iranian fisheries 

science research institute. [In Persian] 

Karami, P. Mirsanjari, M. (2018). Analysis of land degradation in Hoveyzeh large wetland using remote 

sensing. Wetland Ecobiology (Wetland). 10 (1 (35 consecutive)). 39-54. 

Maqami,Y.  Ghazavi, R., Vali, A. & Sharafi, S. (2010). Evaluation of different interpolation methods for 

water quality zoning using GIS (Case study: Abadeh city). Geography and Environmental Planning. 

Journal of Humanities Research, University of Isfahan. 22 (2 (42 consecutive)).171-182. [In Persian] 

Martínez-López, J., Carre˜no, M. F., Palazón-Ferrando, J. A., Martínez-Fernández, J. & Esteve, M.A. (2014). 

Remote sensing of plant communities as a tool for assessing the condition of semiarid Mediterranean saline

wetlands in agricultural catchments. International Journal of Applied Earth Observation and Geo-

information. 26 (1): 193-204. [In Persian] 

Mehrpooyan, M. Jami, M. & Pourkermani, M. (2013). Investigating the annual and seasonal changes of 

Jazmourian Lake in the years 1972-2012 with the help of satellite images and GIS software, Fifth 

International Conference on Comprehensive Management of Natural Crises, Tehran. [In Persian] 

Mohammadi Roozbahani M, Rasekh A, & Jaafar Aghaei H. (2013). Biological assessment with use of HFBI 

index in Shadegan wetland. Wetland Ecobiology. 5 (3) :73-85. URL: http://jweb.ahvaz.iau.ir/article-1-176-

fa.html. [In Persian]

Nilsaz, Kh. Ismaili, F. Sabzali, S. Eskandari, Ghar. Ansari, H. & Albouid, P. (2016). Ecological monitoring 

of Shadegan wetland. Fisheries Science Research Institute. [In Persian] 



    یآمار نیزم یها و روش یا ماهواره ریزمان با استفاده از تصاو یآب تالاب در ط ECسطح تالاب شادگان و  راتییرابطه تغ یبررس 

 

 

ل 
سا

رد
چها

 / هم
ره

ما
ش

 1 (
53)  

PoorKhabaz, H. & Yousefi Khanghah, SH. (2015).Salehipoor, F. Investigation of Land Use Change and 

Land Cover Shadegan Wetland Using Remote Gauge and GIS and Providing Management Solutions. 

Wetland Ecobiology Quarterly. 7 (25), 55-66. 

Rafiei, A. Danehkar, A. & Zand Basiri, M. (2020). Bagherzadeh Karimi, M. Application of linear 

programming in measuring the feasibility of Shadegan wetland index according to the criteria of Ramsar 

Convention. Environmental Science. 46 (3), 421-436. [In Persian] 

Rahimi Balochi, L. & MalekMohamady, B. (2013). Assessment of environmental risks of Shadegan. 

International Wetland based on ecological performance indicators. 39 (65), 112-101. 

Ranjbar (1388). 

Salehi, H. Motamedi, M. & Mafi, E. (2020). Validation of summer temperature interpolation methods in 

northeastern Iran, Quarterly. Journal of Applied Research in Geographical Sciences. 21 (61), 351-369. 

Shang, S. (2015). A general multi-objective programming model for minimum ecological flow or water level 

of inland water bodies. Journal of Arid Land, 7 (2): 166-176. 

Sima, S. & Tajrishi, M. (2006). Environmental Water Needs Assessment of Shadegan Wetland, 7th 

International Congress of Civil Engineering, Tehran. 

Sun, X., Xiong, S., Zhu, X., Zhu, X., Li, Y. & Li, B. L. J. E. m. (2015). A new indices system for evaluating 

ecological economic-social performances of wetland restorations and its application to Taihu Lake Basin, 

China. Ecological modelling, 295: 216-226. 

Tavakoli,M. Amini, D. & Faramarzi, M. (2020). Investigating the relationship between soil salinity change, 

land use and climatic factors (Case study: Shadegan, Khuzestan). Environmental science and technology, 

22 (9): 43-58. [In Persian] 

Xu, Y., Wang, Y., Li, S., Huang, G. & Dai, C. (2018). Stochastic optimization model for water allocation on 

a watershed scale considering wetland’s ecological water requirement. Ecological Indicators, 92: 330-341. 


