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Figure (1): Location of the study area in Iran and the Province of Semnan
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Figure (2): Map of the geological units of the study area
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Figure (3): Land use map of the study area
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Table (2): Distribution of land use Frequency of the study area
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Table (3): Results of statistical analysis of the parameters
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Table (4): Comparison of water quality parameters in different land uses
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Table (5): Comparison of water quality parameters in different geological units
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Table (8): Percent of variance and eigen values for 9 qualitative variables in land uses
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Table (10): Percent of variance and eigen values for 9 qualitative variables in geological units
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Table (11): Matrix of rotating factor 9 qualitative variables between geological units
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Table (12): RMSE values of parameters used in water quality
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Table (13): Variogram model specifications selected for qualitative parameters
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Figure (4): Agricultural water quality zoning of the study area (Wilcox)
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Figure (5): Drinking water quality zoning of the study area

&5 Azt ¥
<l 50l 5 b alizee Blas (Yl (Soly Jodo 4 (addllao 090 (250) 99,8k 50 pl (sads>
S g olidima; SRl obs)l polate 4 G 0l 50w B aalllas Gl planil Cazr (i
b ool ATCGIS o Ll yen) slo b, 5 0 iz (6 lel locSeiSS 3l imag ) ol CorsS 52 (o]
03y 2 CateS lssul 10 a5 glendyjaes slaanTb g (Soiglsiis e bl il jl slegere jasis
5 Jalse 5o p i pandi gz pliie Sz med 4 5 al S wimd oo )15 Sl o
ai bl e slole Jelod gl oS oo oslinal lole Jolows g 5l (sieminy 2l oS 5 5 30 Ll



YA-YY e VYA L) cpide Jlw YO goylaed cs3atadyges Sy

Y
Hydrogeomorphology, Vol. 7, No. 25, Winter 2021, pp (19-37) Y

ogad ghiol 5 lolid | ©F CoteS 10 J5e 5 e sloygSl Glgi oo o5 ol plas (Lol slaadlzs 4
TH, slo ol )l 5 cilies (glacs IS 2S04 5 TH, Ca, Na, TDS, EC, Cl (gl 2ol l o5 ols ol mylis
5T, ] S gy i1 a8 05l o tme S wliae cilize slosly 43 SO4 o TDS, EC, Cl
5 Ll om0 2l kS (eSle anlio b an oo (LS (LI 6 )5 g (ulidine; Jole g0 50
S e )l )0 (o) p 990 Syl 4SSl o5 0l caline bl alise slasaly
Obas alizee slas ) 51 gl alag jo 1) Of coasS (5351 9550 ool g Aibge (oulidpme; slosly
ol Ol cedss 5 IS5 sl eyl (o ot lsre 4 EC 3 TDS il )y g 3ados (nl )0 e g0
B Bge 03, b slacT (slls a5 ablis a5 sls ol bt axdls Koden b oYU Stacan 45 wad
Sl laaiig «Sai 5 5 sloaiS «Sai 5 &5 el sl (2] slaanigs Sl caiis 3y 00, 5 0y
At G855 (pl ) W10 55 peT Adg pgixr Bblie ;o i &S wedee (LI Ty ) eiore
oS | fle Koo (B g 2l 6l 3l Sl (e ol CkS la el Sl p &S o8
5 &2bl 68 bele sl caglsl o a5 5,5 ol Olgioe S5 Sl o Ll sl addllae 550 (gailaie
155 (V1 o Kep 5 IS8 ¥ VA ()Sad 5 5ainads ¥ VF Ko 5 Sy50) ol slaclad
(VN0 GLBen g (o g VoY (e 5 LysS VN (e 5 1592) (owlidiine) Jole pgo ol
Dol calidirnn; sloasly (iou 50 0 o Jlael |y Jlogine o8t cn i (i py o iS5
shol Jole (538 slaasls 0975 (rizmes 5 el Pl abord sloail b aglys 5 Sal slavsly
SUls5 slelinmes g 0 peitoniz (ol (Gl iSs aS ol (Lt gl i dilate (oo ol (gards J 58
g i o 1) Gilisee B las Cuz Of CodsS gaiaiy 5 Geeip) 2l kS She Jalse (anseis
g ol gl plpae @ wlg oo Gaiow (ol @S (S5 job 4 digd oo sloiinn i Dlidod Sy 1
Bloo 33 ohg 4 (hojn) ol CuksS Copde ;0 solgiin sla)Sal, Bll o ey boe lulid )8
15 olo 4zl @ g b s (a8 aly e ilidl oS (sla el il a5 T cibls a5l e
(e Sl 5 aliards SlodsS pgans 5 Sl o Sogll (taly 190,50 i)l ) 2 yh 4 Slolgriny
5 e 3 e Slaclay Sl )y g S Bld 4 laglgsel b eailsog, 385 LU, )

Ol S o o] Sl g bl

P g gl

Pl g e (h50] gatzme chdghy Cdslae Colex b g ogae Sliios mib B 50 adlllas oy
23,5 o0 6,155l Laa) ) aliwsoy o5 Colons

&lo -0



va eSS Sl sl b (ssi s sl CoiS p slidiinen 5 53] 6 )8 5l

Oleks awl sl § (5 9005 (S0

Adebola, A.O., Seun, M.A., Oladele, O. (2013). Water Quality Assessment of River Ogun Using
Multivariate Statistical Techniques. Journal of Environmental Protection. 4, 466-479.

Ahmadi, A., Toranjzar, H., Kazemi, A. (2019). Mapping Soil Salinity in Boulagh (Saveh) Saline
Lands Using Geostatistical Methods. Journal of Natural Environmental Hazards. 8(19), 1-
14.

Bonansea, M., Ledesma, C., Rodriguez, C., Pinotti, L. (2015). Water quality assessment using
multivariate statistical techniques in Rio Tercero Reservoir, Argentina. Hydrology Research.
46(3), 377-388.

Bouteraa, O., Mebarki, A., Bouaicha, F., Nouaceur, Z., Laignel, B. (2019). Groundwater quality
assessment using multivariate analysis, geostatistical modeling, and water quality index
(WQI): a case of study in the Boumerzoug-El Khroub valley of Northeast Algeria. Acta
Geochim. https://doi.org/10.1007/s11631-019-00329-x.

Celestino, A.E.M., Cruz, D.A.M., Sanchez, E.M.O., Reyes, F.G., Soto, D.V. (2018). Groundwater
Quality Assessment: An Improved Approach to K-Means Clustering, Principal Component
Analysis and Spatial Analysis: A Case Study. Water. 10(437), 1-21.

Chitsazan, M., Eilbeigy, M., Tabari, M. (2019). Evaluation of Groundwater Nitrate Pollution
Based on Main Components and Factor Analysis (Case Study: Karaj Plain Aquifer). Eco
Hydrology. 5(4), 1119-1133.

Devic, G., Djordjevic, D., Sakan, S. (2014). Natural and anthropogenic factors affecting the
groundwater quality in Serbia. Science of the Total Environment. 468, 933-942.

Ebadati, N., Sepavandi, S. (2015). Role of Geological Structures and Lithology in the Quantitative
and Qualitative Changes of Eshtehard Aquifers. Eco Hydrology. 2(1), 117-128.

Finkler, N.R., Bortolin, T.A., Cocconi, J., Mendes, L.A., Schneider, V.E. (2016). Spatial and
temporal assessment of water quality data using multivariate statistical techniques. Ciéncia
Natura. 38(2), 577 — 587.

Gupta, V.S.S.R., Rao, R.S., Divya, K. (2017). Evaluation of groundwater quality using
multivariate statistical techniques and GIS - A case study. International Journal of Civil
Engineering and Technology (IJCIET). 8(8), 1165-1176.

Helena, B., Pardo, R., Vega, M., Barrado, E., Fernandez, J.M., Fernandez, L. (2000). Temporal
evaluation of groundwater composition in an alluvial aquifer (Pisuerga River, Spain) by
Principal Component Analysis. Water Resources. 34(3), 807-816.

Huang, J., Zhan, J., Yan, H., Wu, F., Deng, X. (2013). Evaluation of the impacts of land use on
water quality: a case study in the Chaohu lake basin. Scientific World Journal. 1-7.

Jafarian, H., Vaezihir, A., Pirkharrati, H. (2018). The Determination of the Influential Parameters
in Hydrochemistry of Hard Rocks and Karstic Groundwater in the West of Urmia, Iran.
Hydrogeomorphology. 4(15), 75-94.


https://doi.org/10.1007/s11631-019-00329-x

YA-YY e VYA L) cpide Jlw YO goylaed cs3atadyges Sy

9
Hydrogeomorphology, Vol. 7, No. 25, Winter 2021, pp (19-37) Y

Kumar, A., Kumar, K., Alam, A.K. (2019). Spatial distribution of physico-chemical parameters
for groundwater quality evaluation in a part of Satluj River Basin, India. Water Supply. 19(5),
1480-1490.

Miroslaw, Z., Aleksander, A., Anna, W., Stanis, M. (2012). Spatiotemporal dynamics of spring
and stream water chemistry in a high-mountain area. Journal of Environmental Pollution.
159, 1048-1057.

Muangthong, S. (2015). Assessment of surface water quality using multivariate statistical
techniques: A case study of the Nampong River Basin, Thailand. Journal of Industrial
Technology. 11(1), 25-37.

Nagarajan, R, Rakmohan, N., Mahendran, U., Senthamilkumar, S. (2010). Evaluation of

groundwater quality and its suitability for drinking and agricultural use in Thanjavur city,
Tamil Nadu, India. Environmental Monitoring and Assessment. 171, 289-308.

Nosrati, K., Eslami, A., Sayadi, M. (2018). The analysis and classification of water quality using
a multivariate static technique in the City of Mallard, Tehran. Hydrogeomorphology. 4(15),
171-190.

Ostvari, Y., Byegi, H., Davodian, A. (2015). Geostatistical processing Scaling and corrosion
potential groundwater Lordegan plain. Journal of Environmental Science and Technology.
17(2), 45-61.

Pasandidehfard, Z., Tabrizi, A.R., Masaedi, A., Rezaei, H. (2019). Assessment of land-use
Change Impacts on Water Quality Parameters in Sub-basins of Hableh Rood Watershed using
Multivariate Statistics and Time Series Models (ARIMA). Eco Hydrology. 6(1), 29-39.

Rahmati, O., Mahmudi, N., Mosaedi, A., Hydari, F. (2015). Assessing the Effect of Landuse and
Lithology on Spring Water Quality in Piranshahr Watershed. lranian Journal of Watershed
Management Science. 8(27), 19-26.

Salajegheh, A., Razavizadeh, S., Khorasani, N., Hamidifar, M., Salajegheh, S. (2011). Land use
changes and its effects on water quality (case study: Karkheh watershed). Environmental
Studies. 37(58), 22-26.

Singh, K.P., Malik, A., Mohan D., Sinha, S. (2004). Multivariate statistical techniques for the
evaluation of spatial and temporal variations in water quality of Gomti River (India) - A case
study. Water Research. 38(18), 3980-3992.

Usama zafar, M., Ahmad, W. (2018). Water Quality Assessment and Apportionment of Northern
Pakistan Using Multivariate Statistical Techniques— a Case Study. International Journal of
Hydrology. 2(1), 1-6.

Uyan, M., Cay, T. (2010). Geostatistical methods for mapping groundwater nitrate
concentrations. 3rd International conference on cartography and GIS. June 12-20, Nessebar,
Bulgaria.


http://jwmsei.ir/article-1-473-en.pdf
http://jwmsei.ir/article-1-473-en.pdf

vy eSS Sl sl b (ssi s sl CoiS p slidiinen 5 53] 6 )8 5l

Oleks awl sl § (5 9005 (S0

Wu, J., Li, P., Wang, D., Ren X., Wei, M. (2019). Statistical and multivariate statistical techniques
to trace the sources and affecting factors of groundwater pollution in a rapidly growing city

on the Chinese Loess Plateau. Human and Ecological Risk Assessment: An International
Journal. DOI: 10.1080/10807039.2019.1594156.

Zhao, Y., Xia, X.H., Yang, Z.F., Wang, F. (2012). Assessment of water quality in Baiyangdian

Lake using multivariate statistical techniques. Journal of Procedia Environmental Sciences.
13, 1213-1226.


https://doi.org/10.1080/10807039.2019.1594156

