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EXTENDED ABSTRACT

Introduction: The health of the river basin is determined by the health of its ecosystem to
provide important and valuable resources and services for human use and the basin itself.
However, the changes in the land use pattern, which is an effective reflection of anthropic
activities, have greatly disturbed the health of the river and are the main driver of water quality
reduction. Examining the relationship between land use patterns and river water quality
provides an important basis for water quality safety and effective land use management.
Therefore, the aim of this study is to investigate the influence of land use patterns on surface
water quality based on the water quality monitoring data and land use data from 38 sampling
points in the sub-basin of the Maroon River.

Material and Methods: In order to sample from the study area, first, the boundary of the sub-
basin of the maroon river was determined, and then the sub-basin was divided into different
smaller sub-basins using the hydrological analysis tool in ArcGIS software, and the map of
waterways in the region was also prepared. Then, sampling stations were selected from the exit
point of each of these sub-basins in the main sub-basin area. In order to measure the water
quality parameters of the studied area, sampling was done from 38 monitoring stations in the
sub-basins in triplicates in the spring of 2023. The land use map was prepared using Landsat
satellite images to evaluate the changes and the impact of land use patterns on the water quality
status of the Maroon River sub-basin. Then, using geographic information system and
multivariate statistical techniques, the effects of land use on river water quality in the Maroon
sub-basin were estimated. In addition, in order to evaluate the quality of river water in different
sub-basins, water quality data was analyzed using the water quality index (WQI).

Results and Discussion: The results of the evaluation of the distribution of land use patterns
showed that the use of pasture is the dominant use in the sub-basin of the Maroon River and the
water quality parameters exhibited significant changes in the stations covered by agricultural
and forest use. The results of correlation analysis and linear regression of water quality
parameters and land use patterns in the Maroon River sub-basin showed that agricultural land
has a negative relationship with pH and DO parameters and a positive relationship with
parameters NO3, PO, 2 and Ca?*, forest land has a positive correlation with DO and a negative
correlation with PO3 %, and urban land also showed a negative correlation with DO. WQI values
in different monitoring stations were estimated between 73.80 and 288.73 which showed that
the health level of the river upstream of the sub-basin was better than downstream. In general,
based on the WQI classification, 62.5% of the water quality of the Maroon River sub-basin was
in the "poor" class, 25% in the "very poor" class, and 12.5% in the "good" class.

Conclusion: The findings of the research showed that agricultural land was the key factor
affecting the water quality parameters and as a result the decrease in water quality in the sub-
basin of the Maroon River, so limiting the discharge of runoff from agricultural activities is
critical for improving water quality in the study area. This study highlights the importance of
LULC changes in water quality for making informed decisions on proper watershed planning
and management.

Keywords: Land use, Water quality monitoring, Multivariate statistical techniques, Spatial
distribution, Maroon River sub-basin
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Fig. 2- Flowchart of the methods used to analyze the relationship between land use patterns and water quality in the Maron River sub-
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Table 1. Descriptive statistics, weight and relative weight for determined surface water parameters of the Maroon River sub-basin
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0.129 4 7.5 0.33 7.75 8.93 6.98 114 pH
0.129 4 1000 1227.42 2139.62 6530 348 114 (uS/cm) EC
0.129 4 500 691.97 1325.67 3560 229 114 (mg/l) TDS
0.161 5 5 2.08 8.04 13 4 114 (mg/l) DO
0.161 5 50 2.68 4.34 26.30 0.40 114 (mg/l) NO3
0.032 1 10 0.64 153 7.37 0.25 114 (mg/l) PO;2
0.064 2 75 115.63 274.03 617.10 99.68 76 (mg/l) Ca**
0.064 2 50 32.24 65 165.26 21.45 76 (mg/l) Mg?*
0.096 3 200 248.66 376.72 784.05 9.39 76 (mg/l) Na*
0.032 1 12 5.74 11.22 26.50 1.67 76 (mg/l) K*
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Fig. 3- Map of land use patterns in the Maroon River sub-basin
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Table 2. Pearson's correlation coefficient between land use patterns and water quality parameters in the Maroon River sub-basin

2l 5l sl

Land use patterns

W yolyly
<! g, 9N & S ol Siglis JS= Parameters

Water No cover Range Urban Gardens Agriculture Forest

0.531 -0.168 -0.087 -0.750% 0.097 -0.627° 0.232 pH
-0.464 -0.220 -0.092 -0.621 -0.160 0.066 0.378 EC
-0.472 -0.204 -0.130 -0.678 -0.161 0.103 0.298 TDS
0.171 -0.440° -0.225 0.453 -0.223 -0.617° 0.637° DO
-0.492 0.091 -0.239 -0.504 -0.046 0.881° -0.181 NO3
-0.418 0.123 -0.016 -0.463 -0.019 0.771° -0.536% PO;2
-0.822 0.100 -0.247 -0.673 -0.150 0.360? 0.321 Ca*
-0.941 -0.012 -0.153 -0.457 -0.188 0.235 0.131 Mg?*
-0.477 0.005 0.023 -0.555 -0.083 0.217 0.213 Na*
-0.643 -0.168 -0.152 -0.648 -0.182 0.146 0.339 K*

a: the correlation is significant at the 0.05 level.
b: the correlation is significant at the 0.01 level.
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Table 3. Linear regression models for water quality parameters and land use patterns in the Maroon River sub-basin
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R? Regression equations Independent variables Parameter
0.001 i
0.366 0.393 7.887-0.015AGR (Agriculturaly s;,slas pH
(Forest) JX>
0.000 : DO
0.704 0.751 7.470+0.057FOR-0.080AGR (Agricultural) (;,5les
0.000 0.767 0.777 1.181+0.378AGR (Agricultural) s ,5las NO3
(Forest) J>
0.000 0.812 0.832 1.801-0.037FOR+0.085AGR (Agricultural) (;,5les P0O;?

(Forest) <> FOR «(Agricultural) s;,slss :AGR
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Table 4. WQI values and water quality status of the monitoring stations in the maroon river sub-basin

ol Cuds aib wol  Salejled ol Cuds aib WQI ol ojlous
Water quality class Station no. Water quality class Station no.
(Poor) caxs 165.81 20 (Good) wg5 82.20 1
(Poor) caxs 121.84 21 (Good) wg5 73.80 2
(Poor) caxs 128.15 22 (Good) s> 78.13 3
(Poor) cixs 172.48 23 (Good) wg5 85.36 4
(Very poor) ciss ;L 201.25 24 (Very poor) caas Lo 235.91 5
(Poor) ca.xs 189.66 25 (Very poor) cass Lo 225.23 6
(Very poor) caws Lo 212.60 26 (Very poor) caas Lo 288.73 7
(Poor) caxs 168.49 27 (Very poor) caxs ;L 217.16 8
(Poor) caxs 178.35 28 (Poor) caxs 112.93 9
(Poor) cars 163.98 29 (Poor) cass 120.09 10
(Poor) caxs 181.72 30 (Poor) cars 161.30 11
(Poor) cars 183.26 31 (Poor) cass 159.00 12
(Poor) caxs 140.74 32 (Poor) caxs 158.40 13
(Poor) cars 189.26 33 (Poor) cass 133.12 14
(Very poor) cies e 239.27 34 (Poor) caxs 120.29 15
(Poor) caxs 195.79 35 (Poor) caxs 102.92 16
(Poor) caes 112.85 36 (Good) 55 80.16 17
(Poor) e 169.99 37 (Good) w5 74.00 18
(Very poor) ciss ;L 209.32 38 (POOr) Cars 111.49 19
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Fig. 5- Spatial distribution map and spatial changes of water quality index (WQI) in Maroon River sub-basin
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Fig. 9- Linear regression between the percentage of land use patterns and water quality index (WQI) in Maroon River sub-basin
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