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Water quality.

Water, one of the most important elements in the world, is known to be essential
for the survival of living organisms and the health of water resources, especially
surface water, is a key factor in determining the health and sustainability of
aquatic ecosystems. Rivers are among the most important sources of surface water
that have been severely affected by pollution in recent years due to population
growth, industrial and agricultural activities, and wastewater discharge. Water
Quality Index (WQI) is a widely used tool for assessing the quality of river water
and other water resources. In this study, water samples were taken from three
stations along Babolroud River during one hydrological year (from September
2019 to August 2020) to evaluate its water quality, and the quality parameters
were analyzed using three indices: Iran Surface Water Quality Index (IRWQIsc),
National Sanitation Foundation Water Quality Index (NSFWQI), and Canadian
Water Quality Index (CCMEWQI). The use of these three indices provides a
comprehensive approach to water quality assessment and management, enabling
us to better understand the health and sustainability of water resources. According
to the results, the IRWQISC index ranges from 50 to 78.9, the NSFWQI index
ranges from 57 to 73, and the CCME WQI index ranges from 31 to 38, indicating
moderate to poor water quality in the river, especially downstream. The main
factors contributing to the low quality of water are the entry of pollutants from
residential and agricultural areas, uncontrolled human activities, and land use
changes along the river.
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Tablel. Locations of sampling points

Station Longitude Latitude
(Degree-Minute-Second) (Degree-Minute-Second)

Stl 78-42-27 36-24-35

St2 52-39-20 36-34-5

St3 52-38-39 36-41-46
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Table 2. Parameters weighting table for IRWQIsc index

Parameter Weight
Fecal coliforms 0.140
BODs 0.117
Nitrate 0.108
DO 0.097
Electrical conductivity 0.096
COD 0.093
Phosphate 0.087
pH 0.059

Dol o (gdudibs (¥) Jodo ol IRWQISC a3 ls odelcwssas polie

Table 3. Descriptive classification for IRWQIsc index

Descriptive class Index value

Very bad 15>
Bad 15-29.9
Relatively bad 30-44.9
Medium 45-55
Relatively good 55.1-70
Good 70.1-85
Very good 85<

NSFWQI ol .O—Y

45 3,5 o ) oolituldyge o O ot baylid e cap NSFWQI cudligy (o by ol dS” (asli
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Table 4. Parameters weighting table for NSFWQI index

Parameter Weight
Turbidity 0.08
BOD:s 0.11
DO 0.17
Fecal coliforms 0.16
Nitrate 0.10
pH 0.11
Temperature 0.10
TDS 0.07
Phosphate 0.10

(0) Jgto wlly &gy S bulpd g wbbie piie Voo U jao o NSFWQI Ladls olg e
P AL A

CCMEWQI 5L .f—Y
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Table 5. Descriptive classification for NSFWQI index

Descriptive class Index value
Excellent 90.1-100
Good 70.1-90
Medium 50.1-70
Bad 25.1-50
Very bad 0-25

Table 6. Classification of CCMEWQI

Descriptive class Index value Interpretation of water quality conditions

The water quality has been preserved to a high degree from threats and

Excellent 95-100 disturbances. The conditions are very close to natural and pristine levels.
The water quality has been maintained at the limit of threat and disturbance. The
Good 80-94 o . L
conditions rarely deviate from the natural and pristine levels.
Fair 65-79 The quality of water is usually maintained, but sometimes it is threatened and
disturbed. The conditions are often out of the natural and pristine condition.
. The quality of water is frequently threatened and disrupted. The conditions are
Marginal 45-64 often out of the natural and pristine state.
The water body is almost always under threat or disturbance. The conditions are
Poor 0-44 .
usually out of the normal and optimal level.
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Table 7. Statistical summary of physical and chemical parameters in the study area

Parameter Unit Statistical characteristics Station 1 Station 2 Station 3 Values
" B Domain 719-836  782-838  7.7-8.45 7.19-8.45
p Average 8.135 8.075 8.1275 8.1125
Domain 193-336  790-958  910-11720 193 -11720
EC (s/cm) Average 2735 845.5 435125 1823.4
. Domain 30-90  11.0-550  140-350  2.0-550
Turbidity (NTU) Average 5.5 26.75 2525 19.17
Domain T0-50  20-100  3.0-120 T0-120
BODS Mg/L) Average 2.75 4.625 8 5.125
Domain 001-626 003-888  030-601  0.01-888
NO3 Mg/L) Average 281 3.6825 3.205 3.2325
Domain 005-063  027-039 003-045  0.03-0.63
PO4 Mg/L) Average 0.275 0.3725 0.2675 0.305
Domain T0-120  40-200  20-240 T0-24.0
Cob Mg/L) Average 5.5 9.75 15 10.08
Domain 62-79 5.0-72 6.7-7.7 5.0-79
DO Mg/L) Average 6.825 5.875 7.075 6.6
Tom c Domain 13.0-250 140-260  14.0-260  13.0-260
P Average 19.25 20.25 20.5 19.833
Domain 003-049  0-035 0-067 0-067
NH4 (Mg/L) Average 0.23 0.1525 03325 0.23833
Domain 30- 46 1100 360-1100  20-1100

Fecal Coliforms No/100ML Average 34 1100 940 69133
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Table 8. IRWQIsc values and station’s classification
Season Station IRWQISCsc IRWQISCsc’s standards Descriptive class

Stl 73.4 70.1-85 Good
Spring St2 50.7 45-55 Medium
St3 44.8 30-44.9 Relatively bad
Stl 78.9 70.1-85 Good
Summer St2 50 45-55 Medium
St3 43.3 30-44.9 Relatively bad
Stl 70.4 70.1-85 Good
Autumn St2 49.2 45-55 Medium
St3 51.8 45-55 Medium
Stl 81.3 55-70.1 Relatively good
Winter St2 453 45-55 Medium
St3 47.2 45-55 Medium
; Spring, Summer N § z Fallminter N 3
fons " 5K ) ot~
Legend
(a) (b)

Figure 2. Spatial and temporal changes of water quality based on the IRWQIsc index in (a) spring and summer and
(b) in autumn and winter
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Table 9. NSFWQI values and station’s classification

Season Station NSFWQI NSFWQUI’s standards Descriptive class

Stl 69 50-70 Medium
Spring St2 59 50-70 Medium
St3 62 50-70 Medium

Stl 73 70-90 Good
Summer St2 64 50-70 Medium
St3 61 50-70 Medium

Stl 74 70-90 Good
Autumn St2 57 50-70 Medium
St3 63 50-70 Medium

Stl 74 70-90 Good
Winter St2 65 50-70 Medium
St3 64 50-70 Medium
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Figure 3. Spatial and temporal changes of water quality based on the NSFWQI index in (a) Spring (b) in summer,
autumn, winter

Ll
Table 10. Yearly CCME index for Station 1
Data Summary Overall Drinking Aquatic Recreation Livestock
CWQI 38 33 51 100 66
Categorization Poor Poor Marginal Excellent Fair
F1 (Scope) 60 67 50 0 50
F2 (Frequency) 45 50 38 0 25
F3 (Amplitude) 76 82 57 0 19
Table 11. Yearly CCME index for Station 2
Data Summary Overall Drinking Aquatic Recreation Livestock
CWQI 31 29 57 100 70
Categorization Poor Poor Marginal Excellent Fair
F1 (Scope) 60 67 50 0 50
F2 (Frequency) 45 42 50 0 12
F3 (Amplitude) 93 96 25 0 5
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Table 12. Yearly CCME index for Station 3

Data Summary Overall Drinking Aquatic Recreation Livestock
CWQI 31 29 58 100 70
Categorization Poor Poor Marginal Excellent Fair
F1 (Scope) 60 67 50 0 50
F2 (Frequency) 45 42 50 0 12
F3 (Amplitude) 93 95 15 0 2
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