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Temporal Water Quality Patterns in the Talar
River: A Multi-Index Approach Using
IR-WQisc, NSFWQI, and WILCOX
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Abstract

In this study, the water quality of the Talar River was assessed using
the National Sanitation Foundation Water Quality Index (NSFWQI),
the Iranian Surface Water Quality Index (IRWQIsc), and the Wilcox
diagram (WILCOX) at six different stations along the river over a
hydrological year, from October 2022 to September 2023. Statistical
analyses, including correlation matrix and dendrogram plots, were
employed to investigate the relationships among various water quality
parameters. In autumn, the poorest water quality based on the
IRWQIsc index was observed at Station 4, with a score of 4.16,
indicating a very poor water quality status. According to the NSFWQI,
the worst water quality was recorded at Station 5 during the summer,
with a value of 63.23. Although some improvement in water quality
was noted at Station 1 in spring due to increased rainfall, the Wilcox
diagram—which considers only electrical conductivity (EC) and
sodium adsorption ratio (SAR)—indicated the worst result at Station 6
in autumn. This result, classified as C3S2, reflects moderate quality for
agricultural use. As we move downstream, a decline in water quality
is observed across all indices, mainly due to intensified agricultural
activities and urbanization. Additionally, reduced rainfall during
certain months significantly contributed to the deterioration of water
quality.

Keywords: Water Quality, Talar River, NSFWQI, IRWQIsc,
WILCOX Diagram.
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Fig. 1- Geographical location of the Talar river along with its basin map and Iran map
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Table 1- Geographical location of the studied stations along the Talar River

Location of the studied stations
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Average l.lelght of the Longitude Latitude
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Table 2- Classification of water for agriculture based on SAR ratio
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Table 3- Classification of water for agriculture based on electricity conductivity
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Table 4- Statistical characteristics of the Talar river water quality data
YU Aoy, CubsS soaly g bl Wlaswin -F Jouo

Station g, 5> g3 s4 s5  s6 Sl S2  S3  S4 S5 S6
Number
Season Spring Summer
pH 5.69 5.4 5.68 5.91 6.62 6.36 5.86 6.18 6.35 7.25 7.78 7.77
TSS 37.63 482 525 74.03 126 220.56 10543 14276 114.66 241.86 241.33 307
TDS 1523 1584 189 29096 290.6 352.76 50.23 3926 10398 4562 113.71 11235
EC 82.13 141.6 280 543.66 583.3 835.33 216 335.00 348.33 595 94233 1147.6
Tur 5.39 1096 159 69.46 36.2 25.83 2.55 5.00 17.56 175 144.66 46.34
BOD 1 10 233 4333 60 40 6.66 30 106.66  93.33 113.33  46.34
COD 1.33 19.66 463  85.66 119 78.33 14.33 61.66 213.66 187.67 227.33 134.66
DO 1126 11.10 10.3 9.96 7.41 5.02 9.32 5.84 3.86 3.47 1.47 2.39
T 8.76 9.18 9.04 9.70 12.7 13.03 17.34 18.00 13.25 15.12 18.28 15.68
Fécal 1510  >10° ~10 >108 >108 >108 1571.6  >10' >1010 >1010 >1010 >1010
Coliform 8
NOs 1.2 2,72 3.36 2.64 3.2 32 6.8 52 10.16 11.68 17.24 46.34
PO4 7.97 20.14 34.1 38.86 36.51 3296 2.52 14.50 33 45 41.01 31.29
SAR 0.05 0.08 0.13 0.31 0.61 0.78 0.07 0.39 0.68 0.84 0.98 0.97
Unit EC x 107°: (uS/cm) DO: (mg/lit) Tur: (NTU)
Cl: (mg/lit) T: (°C)
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Continued Table 4- Statistical characteristics of the Talar river water quality data
YU sy, CubsS sodld g bl Wlasuin -F Joua aeldl

Station ¢, o> g3 s4 S5 S6 SI  S2  S3 sS4 S5 S6
Number
Season Autumn Winter
oH 554 696 706 706 761 738 58 593 639 634 699 683
TSS 735 142 1499 2863 375 45667 7133 17446 19145 25173 4246 4463
TDS 1626 442 6673 370 42833 493 3483 10393 19588 360.93 3803 3486
EC 166.6 313 3386 595 825 94933 156.13 19343 23346 535 8813 988
Tur 199 553 6646 1683 18733 5003  1.04  17.86 237.76 12553 57.83 2335
BOD 466 20 50 1033 70 4333 216 2666 66.66 86.66 5666 40
COD 9 40 100 2063 13833 10927 566  53.66 133.66 17233 113.6 79
DO 976 7.6 565 468 38 363 1108 10 916 863 740 467
T 876 918 9.04 970 127  13.03 1734 18 1325 1512 1828 1568
Focal 1268 10° oo g go 10 1950 10> 10% 10> 105 105
Coliform 33 >
NO3 768 124 13.03 1879 2026 3908 272 272 32 543 92 536
PO4 49 133 17.68 464 3595 4049 679 1646 297 4693 4156 3438
SAR 199 159 201 526 870 1055 007 026 060 080 112 092
Unit EC x 107%: (uS/cm) DO: (mg/lit) Tur: (NTU)

Cl: (mg/lit)

T: (°C)
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Table 5- Descriptive equivalent of IRWQIsc and NSFWQI indices in six sampling stations at spring, summer,
autumn, and winter seasons

9 ).;.1‘.’ cuwu 6}{,} ‘_glb‘_]naﬁ 2 d};dasoa ol | um 1 NSFWQI g IRWQIsc dtbuﬂ:-l.w ‘:0.33&95 Jolze -0 Jg-ﬁ#}

Ol
Spring Summer
: :
£ Index IRWQI Index NSFWQI b Index IRWQI Index NSFWQI
@ 7
Value Classification Value Classification Value Classification Value  Classification
1 42.16  Relatively Bad 67.66 Moderate 1 292 Bad 56.56 Moderate
2 28.6 Bad 52.43 Moderate 2 12.86 Very Bad 41.63 Bad
3 14.06 Very Bad 45.8 Bad 3 6.83 Very Bad 33.53 Bad
4 13.86 Very Bad 43.76 Bad 4 526 Very Bad 65.92 Moderate
5 10.6 Very Bad 42.26 Bad 5 443 Very Bad 23.63 Bad
6 12.66 Very Bad 36.5 Bad 6 526 Very Bad 29.06 Very Bad
Autumn Winter
g g
s Index IRWQI Index NSFWQI b Index IRWQI Index NSFWQI
? 7
Value  Classification Value Classification Value Classification Value  Classification
1 29.6 Bad 55.26 Moderate 1 41.5 Relatively Bad 62.3 Moderate
2 11 Very Bad 39.26 Bad 2 17.76 Bad 49.2 Bad
3 6.83 Very Bad 30.5 Bad 3 11.56 Very Bad 40.56 Bad
4 4.16 Very Bad 25.3 Bad 4 936 Very Bad 72.48 Good
5 4.23 Very Bad 27.03 Bad 5  8.03 Very Bad 38.13 Bad
6 4.9 Very Bad 26.83 Bad 6 9.56 Very Bad 35.3 Bad
Table 6- Descriptive equivalent of WILCOX index in six sampling stations at all seasons
JUo s uad plod )3 (55 diged 8lSuy! i > WILCOX ad bl Suogi Jolao —F Jgan
Spring Summer Autumn Winter
s Index WILCOX Index WILCOX s Index WILCOX Index WILCOX
= =
% Value Classification Value Classification £ Value Classification Value Classification
1 CiS1 Very Good CI1S1 Very Good 1 Ci1S1 Very Good C1S1 Very Good
2 CiIS1 Very Good C2S1 Good 2 C281 Good C1S1 Very Good
3 C2S1 Good C2S81 Good 3 (281 Good C18S1 Very Good
4 C281 Good C2s1 Good 4 C281 Good C2S1 Good
5 C2S1 Good C3S1 Moderate 5 (C382 Moderate C3S1 Moderate
6 C3S1 Moderate C3S1 Moderate 6 (C3S82 Moderate C3S1 Moderate
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Resources-Conventional Parameters

3- National Sanitation Foundation Water Quality Index
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5- Total Dissolved Solids
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7- Chemical Oxygen Demand

8- Electrical Conductivity

9- Total Suspended Solids
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