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Figure 1- Geographical location of the Kashkan River basin.
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Figure 2- A) Location of sampling stations and some pollution sources, B) Hydrometric stations of the Kashkan basin
(Time period 1968-2019).
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Table 1- Classification of river or lake water quality
with NSFWQI index.
Water quality Index range Group
Excellent 90-100 1
Good 70-90 2
Moderate 50-70 3
Bad 25-50 4
Very bad 0-25 5
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Table 2- Measured discharge of stations in the second (dry season) and third (wet season) periods.

Number Station Second ])3ischarge Third Dgscharge
(m>/s) (m>/s)

1 Kakareza Dam 0.40 42
2 Chamtageleh Olya 0.46 7.5
3 Mashureh Dam 0.12 7

4 Cham Pelk 0.41 8.2
5 Cham Anjir 0.57 45
6 Visayan Doab 2.75 15.3
7 Visayan 3.69 16.3
8 Afrineh 0.49 17.2
9 Poldokhtar 0.67 20.2
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Table 3- Average rainfall of meteorological stations for the water years 2021-2022 and 2022-2023.
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Table 3- Average rainfall of meteorological stations in the dry season of 2021-2022 and the wet season of 2022-2023.

2021-2022 2022-2023
Station June July August March April May
Noorabad 0 0 0 113.5 44 6.5
Kahman-Al-Shatar 0 1 0 150 38.5 2.5
Springhead- Al-Shatar 0 0 0 156 25 10
Kakareza Dam 200 36 7 159 133 8
Khorramabad- Cham Anjir 0 0 0 119 27 1
Visayan 0 0 0 150 27 0
Poldokhtar 0 0 0 139 15 1
Afrineh 0 1.5 0 142 16.5 0
Kohdasht 0 0 0 130.5 37.5 2
Average rainfall (mm) 2222 4.28 0.78 139.89 40.39 3.44
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Table 4 - NSFWQI sub-index values for each parameter and numerical values of the NSFWQI index at the first
sampling stations.

CF

Station pH  NTU (ﬁg}?) (f]g;l) (:12;) (Coliform) T (°C) (ng)/si) NSF
1 92 3 67 95 27 54 67 FYR
2 92 87 56 56 7 63 36 63 57
3 93 82 61 59 49 60 31 62 6
4 93 83 67 56 61 60 31 61 64
5 92 79 56 66 19 52 29 20 03
6 92 84 95 64 7 49 26 20 56
7 93 83 80 56 58 51 20 20 59
8 93 84 80 86 7 54 20 20 57

Weights 011 0.08 _ 0.11 0.1 0.1 0.16 0.1 0.07 -
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sampling stations.

Station

Weights

O 0 1NN AW N -

pH

92
92
93
93
89
88
92
90
92

0.11

NTU

89
73
76
80
85
88
90
76
66
0.08

BOD
(mg/l)

56
56
95
61
20
9
5
34
42
0.11

NOs3 PO4
(mg/l) (mg/1)
96 60
96 52
97 57
97 53
95 21
95 10
96 28
96 24
97 51
0.1 0.1

C.F

(Coliform)

22
17
34
34
17
17
37
37
37
0.16

T (°C)

40
40
27
27
27
29
26
24
22
0.1

TDS
(mg/)

63
61
58
56
20
20
20
20
20

0.07

NSF

78
58
65
61
45
42
48
50
53
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Table 4 - NSFWQI sub-index values for each parameter and numerical values of the NSFWQI index at the third
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sampling stations.

BOD

NOs

PO

4

C.F

TDS

; 0

Station pH NTU (mg/1) (mg/1) (mgl)  (Coliform) 1 (O (mg/1) NSF
1 80 44 80 97 26 60 26 65 7347
2 72 47 54 52 9 63 25 67 63.93
3 70 95 56 96.5 41 632 17 70 67.12
4 55 69 56.5 96.3 42 63.1 17 58 62.67
5 93 94 55 80 28 56.1 23 50 69.97
6 87 93.5 51 82 12 54 16 56 60.52
7 88 76 78 84 26.2 58 16 20 61.96
8 88 62 80 98 28 56 16 20 623
9 90 52 79 98.2 17 55 16 20 60.37

Weights 0.11 0.08 0.11 0.1 0.1 0.16 0.1 0.07 -
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Figure 4- Comparison of the zoning of the Kashkan River based on the NSF index of sampling stations A) First
period (wet season), B) Second period (dry season) and C) Third period (wet season).
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Table 7 - Sub-index values for each parameter and numerical values of the IRWQIsc index at the first sampling

stations.
. PO, NO3 BOD  COD EC TDS
Station i) (mgl) (mgl) (mgl) (ushem) 1Y pH C.F (mg/l) IRWQI
1 27 95 67 85 65 43 92 54 44 60.09
2 7 56 56 84 82 87 92 63 63 53.93
3 49 59 61 82 80 82 93 60 62 66.43
4 69 56 67 85 79 83 93 60 61 69.53
5 19 66 56 80 60 79 92 52 20 51.95
6 7 64 95 90 54 84 92 49 20 49.94
7 58 56 80 89 55 83 93 51 20 60.47
8 7 86 80 88 50 84 93 54 20 50.69

Weights 0.087 0.108 0.117 0.093 0.096 0.062 0.051 0.140 0.059 -
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Table 7 - Sub-index values for each parameter and numerical values of the IRWQIsc index at the second sampling

stations.
. POs NO3 BOD  COD EC TDS
Station (mgl) (mgh) (mgh) (mgh) (uslem) 1V pH CF (mg/l) IRWQI
1 60 96 56 81 83 89 92 63 22 60.77
2 52 96 56 82 80 73 92 61 17 56.09
3 57 97 95 90 78 76 93 58 34 69.50
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4 53 97 61 87 75 80 93 56 34 64.24
5 21 95 20 50 67 85 89 20 17 37.77
6 10 95 9 26 53 88 88 20 17 28.12
7 7 96 5 18 56 90 92 20 37 27.60
8 24 96 34 62 43 76 90 20 37 45.69
9 51 97 42 72 39 66 92 20 37 50.93
Weights 0.087 0.108 0.117 0.093 0.096 0.062 0.051 0.059 0.140 -
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Table 7 - Sub-index values for each parameter and numerical values of the IRWQIsc index at the third sampling

stations.
. PO NOs BOD COD EC TDS
Station o) (mg/) (mg/l) (mg/l) (us/cm) NTU pH CF (mgny RV
1 9 58 77 87 81 47 43 84 70 56.27
2 4 10 57 85 84 50 38 87.5 68 39.25
3 23 64 60 82 86 84 36 87 66 62.99
4 24.5 64.2 68 85.5 77 66 33 87.2 64 62.44
5 10.2 36 59 79 70 83.2 56 80 63 52.34
6 5 41 54 81 75 83 51 77.2 63.5 48.68
7 8.5 44 75 90.2 53 67 52 79 40 50.67
8 10 75 77 90 12 58 52 81 24 44.61
9 6 75.2 74 91 10 52 52.2 77 23 40.36
Weights 0.087 0.108 0.117 0.093 0.096 0.062 0.051 0.140 0.059 -
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Table 10 - Results of parameters measured at sampling stations (first, second and third periods) with quality
standards.
PO, NO; BOD TDS
NTU H C.F
Station (mg/l) (mg/l) (mg/l) P (mg/l)
Period Period Period Period Period Period Period
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 199 05 2.1 2.10 0.53 2 3 5 34 4340 3.66 43 751 721 6.7 43 1100 38 418.6 275.6 271.05
2 876 066 64 790 0.6 8 5 5 59 444 11.7 37 759 7.19 653 20 2400 20 2704  286.65  258.05
3 0.73 056 097 630 04 157 4 1 5.1 6.89 10.17 2 740 732 64 26 290 23 2834 309.4 236.6
4 042 065 08 7.80 046 14 3 4 4 6.68 7.84 14 739 737 6.1 27 290 22 286 328.9 319.8
5 360 295 184 480 152 38 5 15 57 859 5.26 3 7.52 7.07 73 53 2400 41 505.05 559.65 371.15
6 9.60 6.1 497 520 1.62 3.1 1 23 6 6.21 3.9 35 758 17.02 7 64 2400 45 648.7 638.3 337.35
7 0.54 782 195 7.60 137 29 2 46 3 6.40 2.95 11 745 7.19 7.1 54 210 48 637 585.65  601.25
8 834 258 1.8 320 0.73 13 2 10 34 585 9.98 20 741 7.2 7.1 44 210 40 7449  988.65 1042.6
9 - 0.68 4.1 - 032 1.2 - 8§ 29 - 15.7 32 - 726 72 - 210 46 - 11232 1117.35
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Table 11 - Table of eigenvalues for determining the number of factors of the Kashkan River (wet season).

Initial eigenvalues

Component Cumulative % % of Variance Total
1 46.815 46.815 5.618
2 66.072 19.257 2.311
3 84.880 18.808 2.257
4 92.211 7.332 .880
5 98.946 6.735 .808
6 99.965 1.019 122
7 100.000 .035 .004
8 100.000 1.563E-14 1.876E-15
9 100.000 5.281E-15 6.337E-16
10 100.000 7.784E-16 9.341E-17
11 100.000 1.899E-16 2.279E-17
12 100.000 -4.194E-15 -5.033E-16
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Table 12- Results of the factor model and factor
separation for the Kashkan River (wet season).

Component
1 2 3
pH .825
TURB 959
EC .950
COD -.786
BOD -.836
NO; 764
PO, 940
P 940
FC .879
Total 879
T .622 745
TDS .950

i 5z 5l e adlge dus 40 ol oy Jole sla b s
T e I U RN PRSP
el 00 03l iglas 10 51 S Lele gl o Jgu
oot 45 2ol TDS T . Jbgs FC EC Lol V 55516
aied 2Vl Glole 5l ghlo byl cal g il wals (YL
Vg8 50 5 w)ls BOD 5 COD L (qwsSiae (Ko
o2 b baysiSs ol s cosl YU TDS PO pH _Lole L
9 Smrad 12 LNO; g Loo (¥ jei56 50 .5)ls (Sian
—so Ol ) owsSae (Kiweed NTU L 5 05,0 (548 bl )|
SNt o8 3979 9 00 (et Sla g @ a4z b s
551 3 POLP 5 Jsl 55515 ,0 TDS (T o Jigi FC L YU
S5l 97 s Sl Wlgi oo g 55 0 Dl 5 5 pe

il aglase o oyl Las b

S 5 Ao

Y&



V¥ lbimo o 0 bt otd JLw (559 359,00
Hydrogeology, Volume 9, No. 2, 2025

u‘»‘ u‘f‘ Lf’L’))l AR s.‘i 66):5.“ (%) ‘gs".?’é)

gy Sge y i3S 9 Gd L Glaalabal

Lo 5 ol yos (ooikige 02 o log, (Sogll 5 (&S
FVPY QA 35 olSils Can

‘56.35 6LQ‘)Q>LM: ‘;JM AYa0 () ‘(.S)Lﬁ'“ e ‘Lo.;.ﬁ)
slaisn 1o Bl ool & jlas 5 gunaib cya O

o Oledld v Slmde ey (Lhys el (NS
S L coein) ©f b Sl (g 2 AT Y e 2L
@labs, 5l eolinl b ol Sogll (asls fyaanis Lits
S S opiie Wiz 5ylel ST 5 alerds uu
S3IP3s e alme lje> plil Gl Oyl o5

BFF+ (1) A i, oKl

NSFWQD) o ozl 5l eolaiwl b laailsog, a5 g0

s el sRiils.as | cwlis IS IRWQIsc

DRASTIC sla g, ; soliiwl b alfoiz slaglssul
SYVY (B Y s oKidls (65605559 )9u alxe. SINTACS
AAF

@350 SO Gl sy YN0 e w0dliging

5 Jobo slagiagh abxe Sl alboy, (xhw glacl

YE OIVA (oode) () solitiions; aloms) JsSge
NYF

Aghaei, M., Heshmatpour, Q., Seydian, S.M.,
2020. Investigating the water quality of the Chehelchay
River using the IRWQIsc index. Quarterly Journal of
Environmental Science and Technology. 22(5), 153-
166 [In Persian].

Amin Pourshiani, S., Mohammadi, M., Khaledian,
M.R., Mirroshandel, A.A., 2016. Assessment of water
quality of the Gazrudbar River using the NSFWQI
quality index and the Liou pollution index. [In Persian].

Asadolleh Fardi, G., Afshar, A., Sheikhistani, N.,
2004. A review of the surface water quality index
method and its application in zoning of the Karun River
part. Civil Engineering, (27) 77-87. [In Persian].

Asghari Moghadam, A., Mohebi, Y., 2016.
Evaluation of factors affecting the chemical quality of
groundwater in the Kahriz plain using statistical and

5 ity b ymizman 5 LOSE 100009 # b Lo dulis
plxl a4 g9l 5 Slidos (Jle slyp8 alb s coles
ooz 5l Glo08 5 (wbow Jorlpo aliwginty ol 00,
ol L]
&bw

Yoo o eoliadnd op oladl of o Ao
55 g (b sl S slagasly (b, » )0

Ol pes it 95 &log, 5l Stewd oy o o
AV-YY(YY)

).’54 J.c\}c cs’L’))| R “§ (e el sln.\ic 6)-’*‘“

3 oolawl b 5,08 calo ) ;.J ] PONUIGIVE I S

SVE )Y 8555559, ooty o 5 s bel sla b,
Ay

o .Y‘ Y‘ ‘Pw 4OL)J..~»A 5‘5 4)9.)%” “b L@GT

el 5l eolinul L gl oz wlbog, ol cunS

OVY gy Lamms (65905550 5 pole aclilad IRWQIsc
RIZEATNE

6.).[0 s&l.i«.\.ll}’ s.rb 66\.\.0.700 (g ELS;lM)}’ C),::.A‘
Hbog )38 alsog, ol coas ol AYAD Wbl Joidg) o

Liou ol a3y g NSFWQI a5 a3l jl eolaiwl b
6(5).:5‘ s.& sd\)l.;‘ 6;3 c.& ‘)y&w s.‘ ‘rm.\lio L;)_Q.D
Qusals ..\.».5 olKisls s.\.w)‘ ‘swl.».w)ls IRWQISC ua}l.w

[ 5Q5J).DUG “ ‘6;&,@;&.&3 ‘55.) eor ‘Ls).ﬂ.x.?

Lg OM d..SL>.-Q5) uj M.\S wr .Y‘\‘ ‘.‘D “SSL:.AJJQ)l

e pole aalilad o] i glaasls ) eolizul
(Y)Y

‘OQ‘)' B "Q () T “5;3.;“)].7' ‘.‘ ‘le)' o>
Gl 39, u] u...D.»S LS’L’))‘ ARRA “p ‘)5"""" o
ua.’>l...u 9 NSFWQI wﬂ..S ua:>l...u )I oolaiul L: u.ug.o.{:s..\.w]
V05 DYF (S pole lalllae aloe Liou Sosll
APY

(S'b})‘ Y’\ﬂ «z ‘QSMA';% < u)‘}.;‘sﬁl.w 5.‘ ‘LS’-L‘")

ol )0 Jeloxe dul> dlge ylie 0,615 40 dieiiga sla Jow

el Co e g awdige ol ) bl (IS Aoy,
AFO-VEY ,(O)VY

WYY



V¥ lbimo o 0 bt otd JLw (559 359,00
Hydrogeology, Volume 9, No. 2, 2025

amount of dissolved solids in the water of Kashkan
River, Lorestan Province. Watershed Engineering and
Management, 11(1), 147-165. [In Persian].

Yaghoubzadeh, P., 2015. Investigation of the level
of microbial contamination of surface waters of the
Haraz River. Journal of Cellular and Molecular
Research (Iranian Journal of Biology) (Scientific),
28(1), 136-144. [In Persian].

Yousefi, H., Mohammadi, A., Noorollahi, Y.,
2019. Analyzing the water quality of Babaheydar Dam
in Farsan using NSFWQI analytical method. J.
Watersh Manage. Res., 9(18), 1-11.

hydrochemical methods. Journal of Hydrogeology,
University of Tabriz, 1 (1), 76-92. [In Persian].

Hoseinzadeh, E., Khorsandi, H., Wei, C., Alipour,
M., 2015. Evaluation of Aydughmush River water
quality using the national sanitation foundation water
quality index (NSFWQI), river pollution ndex (RPI),
and forestry water quality index (FWQI). Desal. Water
Treat, 54(11), 2994-3002.

Hosseinzadeh, A., Khorsandi, H., Rahimi, N.,
Hosseinzadeh, S., Alipour, M., 2013. Evaluation of
water quality of Aydoghamush River using NSFWQI
quality index and Liou pollution index. Journal of
Medical Sciences Studies, 24(2), 156-162. [In Persian].

Jafari Moghadam, A., Heshmatpour, A.,
Fathabadi, A., Akbari, R., 2017. Studying the water
quality of Bagherabad River using the IRWQIsc index.
Master's degree, Gonbad Kavous University. [In
Persian].

Jafari, S., Nabi Bidhendi, B., Taheriyoun, S.,
Ardestani, M., 2010. Investigation of water quality of
Qeshlaq River using water quality indices. Quarterly
Journal of Environmental Sciences, 7(2). [In Persian].

Kalantari, N., Zarroush, N., Alijani, F., Daneshian,
H., Bashti, M., 2014. Investigation of the quality of
groundwater resources with emphasis on the origin and
determination of nitrate pollution index using
hydrochemical methods and multivariate statistical
techniques in the southern part of Behbahan aquifer,
Khuzestan province. Journal of Hydrogeology,
University of Tabriz, 9 (1), 40-56. [In Persian].

Mahrooyan, F., Taghavi, L., Sarai Tabrizi, M.,
Babazadeh, H., 2018. Water quality assessment of
Qazvin River using NSFWQI Index for water quality
Classification. J. Ecobio., 12(1), 99-112.

Moradi Haranji, A., Shokoohi, A., 2018.
Evaluation and zoning of river quality using the water
index (NSFWQI) and its comparison with the Iranian
surface water quality index IRWQIsc. Master's degree.
Khomeini International University. [In Persian].

Nadiri, A., Sedghi, Z., 2019. Vulnerability
assessment of multiple aquifers using DRASTIC,
SINTACS methods. Journal of Hydrogeology,
University of Tabriz, 2 (4), 171-186. [In Persian].

Rafiei, N., Azari, A., 2020. Evaluation of the
effects of constructing urban and agricultural
wastewater treatment plants on improving the quality
and pollution of the Dez River. Journal of Civil and
Environmental Engineering, University of Tabriz,
50(98), 33-41. [In Persian].

Rahnama, S., Sayari, N., 2016. Introducing water
quality indices for the classification and use of
unconventional waters in different parts [In Persian].

Rezaei, A., Shahinejad, B., Younesi, H., 2019.
Evaluation of intelligent models in estimating the

YA



