
 

 

CODECCO3,NO3,Cl,K,Ca,CODNaDOPpHTDS,BOD5

TDS  

COD

                                                 
fa_bateni@yahoo.com 



-

Palmer ., 2004

Ahearn et.al,2005

Kim .,2005

Leitch and Harbor 1999; 

Wang 2001

Palmer .,2004; Conway and Lathrop 

2005

Tong and Chen, 2002Moreno .,2006

Schoonover ., 2006

Turner and Rabalais 

2003; Ahearn .,2005

; King ., 2005; 

Kim ., 2007; Ahearn ,2005;

Cobelas ., 2008Alvarez

Sliva and 

Williams 2001; Ahearn .,2005; 

Schoonover ., 2005

Tong and 

Chen, 2002

Mander 

, 1998; Palmer ., 2004; Conway and 

Lathrop 2005; Silvia and williams,2001

Chang 2008; Amiri and Nakane 2009;

Alberti , 2007; 



 

 

 

 

Uuemaa ., 2005

Alverz 

.,2008

(Baker,2003)

-

- 

Murray ., 2000Kabiri,2004

 



 

 

 

Murray .,2000

 

- 

Poormoghadas, 1998,Zahab saniyee, 

1999,Environmental engneers 

Company,1999

COD, EC, HCO3, NO3, Cl, K, Ca, 



 

 

 

 

Na, DO, SO4, P, pH, TDS; BOD5

- 

ArcGIS9.3

      

     

5.1Google Earth

                                                 
- Land Use and Land Cover map

Beiley ,2007

GPS

Google Earth 

5.1

-

SWAT

Shepherd ., 1999

                                                 
Soil and Water Assessment Tool



 

 
 

DEM

DEM

5.1Google Earth

Wiens,1989

- 

ArcGIS9.3

Fragstats 3.3

McGarigal,1998

                                                 
* - Digital Elevation Model 

ED

TELPI

NPPLAND

R 

2.7.2

                                                 
- Composition 

- Configuration 
§- Edge Density 
**-Total Edge 

- Largest Patch Index 
- Number of Patches 

§§- Percentage of Landscape 



 

 

 

 

R Development Core Team

ANOVA

 

-

-

 



 

 
 



 

 

 

 



 

 
 

-

p<

-



 

 

 

 

Nemati 

2007)

Amiri and Nakane, 2009

p<

p<

 pHTDS

pHTDS



p<p<

Moradi and Taghavi,2008

pH

pH

Hem,1985

-

Hwang ,2007



 

 

 

 

lee ., 2010; 

Song and Zhou, 2008Uuemaa

2005

ED

Baker2003Jeon2005

Baker ., 2006; Jeon ., 

2005

Lenatand 

Crawford, 1998; Tong and Chen, 2002

Yoon , 2006; Jeon ., 

2005

Lee .,2010

TE

Lee 

Lee .,2010

                                                 
- South Korea



 

 
 



 

 

 

 



BOD5 COD Na Do K Ca Cl SO4 HCO3 Ec TDS P NO3   
               

- ** - ** - ** ** - ** - ** - ** - ** ** **   *  

 ** ** **  ** ** ** ** ** **     
** ** **  ** ** ** ** * **     

               
** ** ** - * ** ** ** ** ** **     

 ** ** ** - * ** ** ** ** ** **     

               
       *  *     

 *       *  *     

               
   - **       * ** **  

 

** ** ** - ** .77** ** ** * ** *  ** **  
** ** ** - ** ** ** ** ** ** **  * **  

   - **     **  ** ** *  

        *  ** ** **  

               



REFERENCES  
 

Ahearn, D. S., Sheibley, R. W., Dahlgren, 
R. A., Anderson, M., Johnson, J. and Tate, 

influence on water quality in the last free-
flowing river draining the western Sierra 
Nevada, California  Journal of 
Hydrology Vol. 313, No., pp. 234 247. 
 
AkbariChouklayee,M., Maroofi, S.,Zamni, 
P.,2008,Effect of landuse on nitrate 
concentaration in groundwater of Sari 
plain, 2ND irrigation and drainage network 
management national 
conference,Ahwaz,Iran (in Persian). 
 
Alberti, M., Booth, D., Hill, K., Coburn, 
B., Avolio, C., Coe, S., Spirandelli, D., 
2007. Theimpact of urban patterns on 
aquatic ecosystems: an empirical analysis 
on Pugetlowland sub-basins. Landscape 
Urban Plan. 80 (4), 345 361. 
 
Alvarez-Cobelas, M., Angeler, D. G. and 
Sanchez-
Nitrogen from Catchments: A World Wide 

Vol. 156, No. 261-269 pp  
 
Amiri, B. J. and Nakane, K., 2009, 

Water Quality and Landscape Metrics in 
the 
Resource Management Vol. 23, No., pp. 
931 956  
 
Bailey, D., Herzog, F., Augenstein, I., 
Aviron, S., Billeter, R. and Szerencsits, E. 
2007.Thematic resolution matters: 
indicators of landscape pattern for 
European agroecosystems.Ecological 
Indicators, 7, 692-709.Environmental 
engneers Company,1999, Report of  
Zayandehroud Water Quality, Deparment 
of Environment. Chapters 4,7,8&9, (In 
Persian). 
 

l. 17, 

No., pp. 2499-2501  
 
Baker, M. E., Weller, D. E. and Jordan, T. 

Quantifying Potential Utrient Interception 

Vol. 21, No., 1327-1345 pp. 
 
Hem, J. D., 1985, Study and interpretation 
of the chemical characteristics of natural 
water, Washington, DC. 
 
Hwang, S. J., Lee, S. W., Son, J. Y., Park, 

effects of the geometry of reservoirs on the 
relation between urban land use and water 
quality , 
Vol. 82, No., pp. 175 183  
 
JafariMalekabadi,A.,2002, Nitrate 
contamination of groundwater in Isfahan 
province, Master's thesis irrigation and 
drainage, Faculty of Agriculture, 
University of Isfahan, Isfahan(in Persian). 
 
Jeon, J. H Yoon, C.G., Ham, J.H. and 

for nutrient estimates from paddy rice 

Vol. 39, pp. 845-860. 
 
Kabiri, P., 2004, Water Quality of 
Zayanderoud,water quality, Vol. 10, pp. 
12-19. 
 
Lashkaripour,Gh. And Ghafouri, M.,2002, 
Nitrate concentration of groundwater in 
Mashhad, Journal of water and 
wastewater, Vol.24, pp.2-7(in Persian). 
 
Lee, S. W., Hwanga,S.J.,  Lee,S.B., 
Hwang, H.S.and Sung, H.C,2010, 

watersheds to water quality 

Planning, Vol. 102, pp.40-49  
 
Lenat, D. R.and Crawford, J.K, 1998, 



 

 
 

aquatic biota of three North Carolina 
piedmont streams Hydrobiologia, Vol. 3, 
pp. 185-200  
 
McGarigal, K.J.,1998, Fragstats: spatial 
pattern analysis program for quantifying 
landscape structure. General Technical 
Report PNW-GTR-351. USDA Forest 

Station, Portland. 
 
Moradi, M., Taghavi, N., Baharamifar, N., 
2008, Effect of landuses on fresh water,4th 
confrance of geology and environment, 
Tehran. (In pesrian). 
 
Moradi,M., Taghavi,N., Bahramifar, N., 
2008,Effect of different landuses on 
surface water quality, 4TH iranian 
conference of engineering geology and the 
environment, Tehran. (in Persian). 
 
Murray-Rust, H., Sally, H., Salemi, H.R. 
and Mamanpoush, A. (2000).An overview 
of the hydrology of the Zayandeh Rud 
Basin, Esfahan Province, Iran. IAERI-
IWMI Research Reports 3. 
 
Nemati, V.M., Ebrahimi, I, Mirghafari, N., 
2007, Effect of landuse change on Nitrate 
and phosphate of Zayandeoud River, 4th 
National Seminar on Watershed 
Management Sciences and Engineering, 
Tehran. (In pesrian). 
 
Palmer M, Bernhardt E, Chornesky E, 
2004, Ecology for a crowded planet. 
Science 304:1251 1252 
 
Poormoghadas, H., 1998, Environmetal 
manegmen of water resources, Iran 
Deparment of Environment. (In Persian). 
 
R Development Core Team.http://cran.r-
project.org/doc/manuals/R-

exts.html#Tidying-R-code. Retrieved 14 
June 2012." 
 
Shahnazari,R.,1996, Nitrate concentration 
in groundwater of rice field in Gilan and 
Mazandaran province, Master's thesis Soil 
Science, Faculty of Agriculture, Tarbiat 
Modarres University, Tehran. (In Persian). 
 
Shepherd, B., D. Harper and A. 
Millington. 1999. Modelling catchment-
scale nutrient transport to watercourses in 
the U.K. Hydrobiologia 395/396: 227-237. 
 
Sliva, L. and Williams, D. D., 2001, 

approaches to studying land use impact on 

Vol. 35, No. 14, pp. 3462 3472. 
 
Song, S. J. and Zhou, W. C , 2008, 

water quality in Minjiang 
Resources and Environment in the 
Yangtza Basin, Vol. 17, pp. 712-718  
 

the relationship between land use and 

Environmental Manegment, Vol. 66, No., 
pp. 377 393  
Uuemaa, E., Roosaare, J., Mander, Ü., 
2005. Scale dependence of landscape 
metricsand their indicatory value for 
nutrient and organic matter losses from 
catchments.Ecology. Indic. 5, 350 369. 
 
Wiens, J.A. 1989. Spatial scaling in 
ecology,Functional ecology, 3, 385-392. 
 
 Yaghmayei,H. and Moradi, H.M.,2009, 
effect of land use on groundwater nitrate 
and phosphorus pollution in the city of 
Noor Mazandaran province, 2nd National 
Seminar on Drought Effects/Management, 
Isfahan, (in Persian). 



 

 

 

 

 
Yoon, C. G., Ham, J. H., Jeon, J. H., 2005, 

Vol. 1, 
pp. 99-106  

 
Zahab saniyee,A.1999 An overview of 
Zayandehroud water quality, Isfahan 
Regional water company, (In pesian). 

 
  



 

 
 

Landscape Pattern Changes and Water Quality 
Relationship in ZayandehroudRiverBasin 

Fatemeh Bateni1*, Sima Fakheran2, Alireza Soffianian3, Nourollah Mirghaffari4

Received: 6-Mar.-2014 Accepted: 4-Jul.-2016 
 

Abstract: 
Landscape characteristics and land use patterns of watershed demonstrate extension, distribution, density and 
abundance of human interference. These factors can affect water quality of adjacent aquatic systems within a 
watershed. Land use changes have caused various environmental problems for Zayandehroud River,turned itas a 
sink of pollutant. Therefore it is investigated that how would landscape characteristics and land use patterns 
change water quality and affect ecosystem management. The main goal of this study was to examine how 
landscape patterns (including Number of Patches, Edge Density, Percentage of landscape, Total Edge and 
Largest Patch Index) influence water quality. Water quality indices (including EC, HCO3, NO3, Cl, K, Ca, COD, 
Na, DO, P, pH,BOD5 and TDS) were measured in 10 stations along the Zayandehroud river.This is one of the 
most important rivers of the central plateau of Iran. In this study, four classes of land use including cropland, 
orchard, residential and industrial area were identified in a period of eleven years (1997 2008). The results 
indicated that water quality was residential 
areas. Total edge of industrial area had negative effects on water quality, especially on TDS and COD. Results 
of this study can be used not only for resource managers in order to restore the aquatic ecosystems but also for 
policy makers in evaluating alternate land management decisions. 
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