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Studying the Effects of Point Source Pollution
on Water Quality in River-basin Scale based on
Hydrological and Water Quality Model,
SWAT; Seymareh River-Basin as a Case Study
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Abstract

The abundance of phosphorus, nitrogen and sediment loads in
the watershed affected by point and non-point pollution
sources due to agricultural activities, animal breeding, urban
and industrial development have led to increasing threats to
surface water resources in the country. In this research, the
spatiotemporal hydrological, sediment and nutrients modelling
of water resources has been developed in SWAT environment
for the Seymareh River-basin. The SWAT model
performances in simulating the flow rate, sediment, and
nutrients in different hydrometric and water quality monitoring
stations have been evaluated using statistical indicators R?
(correlation coefficient) and NS (Nash-Sutcliffe). The SWAT
model calibration and validation was accomplished by SWAT-
CUP tool and SUFI2 technique. According to SWAT model
results, the NS coefficients in various hydrometric/monitoring
stations for calibration stage are more than 0.51, 0.53, 0.52,
and 0.47 respectively for flow rate, sediment, total nitrogen
(TN), and total phosphorus (TP). The results demonstrated that
the complete removal of the phosphorus loads in 5 important
point contaminant sources will reduce the average phosphorus
concentration from 1.34 mg/L to 1.14 mg/L in the monitoring
point (river basin outlet). Furthermore, the effects of
Kermanshah City sewage on water quality degradations in the
Seymareh control point are dominant in comparison to other
pollution point sources. Non-point pollution sources
(agriculture drainage, animal breeding, and soil erosions) have
significant contribution in water quality deteriorations in the
Seymareh River-basin compared to point sources.
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Table 1- Some parameters adjusted in SWAT model calibration process
SWAT Jue (Sriuwly aialyd 45 ol oalad g yiel )by (&9 —) Joua

Parameter Explanation Parameter Explanation
1 r_ CN2.mgt Initial SCScurve 11 v_NPERCO.bsn Nitrate diffusion
number for coefficient
medium moisture
conditions

Available water
capacity of soil
layers

2 r__SOL _AWC.sol

3 v__ALPHA BF.gw Base flow alpha
parameter for
groundwater

Manning
coefficient of the
main waterway

Manning

4 r_CH__N2.rte

5 r_OV_N.hru

coefficient of basin

flow
Maximum rate
correction factor
for sediment trend
in the sub-basin
Power parameter
in estimation of

6 v__ADJ PKR.bsn

7 v_SPEXP.bsn

waterway sediment

load
Linear coefficient
for calculating the
maximum amount
of sediment
Waterway cover
factor

8 v_SPCON.bsn

9 r_CH_COV.rte

10 r_CH_EROD.rte The erodibility
factor of

waterways

Concentration of
ON due to
sediments from
runoff
Rain nitrogen

12 r_ERORGN.hru

13 v__RCN.bsn

Oxidation rate of
NH4 to NO2

14 r__BCl.swq

Denitrification
power rate
coefficient

OP concentration
due to sediments
from runoff

15 v__CDN. Bsn

16 r_ERORGP.hru

Conversion rate of
OP to soluble
phosphorus

17 r_BC4.swq

OP sedimentation
rate in the river

18 r__RS5.swq

Release rate of
soluble phosphorus
from sediment in
river
Dry weight of
biomass consumed
per day by livestock
grazing

19 r__RS2.swq

20 r_BIO_EAT.mgt
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Fig. 5- Comparison of simulated and observed monthly discharge in hydrometric stations; Calibration

period 2005-2011
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Fig. 6- Comparison of simulated and observed monthly sediment in hydrometric stations; Calibration period
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1- Soil and Water Assessment Tool
2- Ken Basin

3- Lake Erie

4- Old Woman Creek

5- Total Dissolved Solids

6- Latin Hypercube

7- Sub Basin

8- Hydrologic Response Unit

9- Water Footprint

10- Ecological Footprint
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