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Effect of Land Use on Phosphorous, Nitrogen,
Dissolved Solids, and Suspended Solids
Concentrations and its Presentation in GIS
(Case Study: Zayandehroud Basin)
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Abstract

Among most important pollutants that cause water pollution,
are nitrogen and phosphorus in agricultural runoff acting as
non-point source pollution. In this study, L-THIA model is
used to calculate the amount of total phosphorus, total
nitrogen, nitrate-nitrite, total soluble solids and suspended
solids. SPSS software is used to evaluate the relation of these
parameters to land use in the Zayanderoud river basin. Five
subbasins with the highest land use diversity were selected
and the boundary of each sub-basin and different land use
coverage were determined with ArcView HEC-Geo-HMS
extension. Then in each sub-basin 1 station was selected and
the concentrations of phosphorus, total nitrogen, total soluble
solids and suspended solids were measured from March 2015
to March 2016. Statistical analysis and Pearson correlation
coefficient indicated that there is a significant relationship
between all pollutants and land uses, except for dissolved
phosphorus. Besides there was a significant relationship
between residential area and bare lands with all pollutants,
except for dissolved solids and nitrate-nitrite. Dissolved
solids were meaningfully related to forest and grasslands.
Considering accumulation zones of phosphorus and nitrogen
in the watershed and identifying areas with high
concentrations of these materials, management actions should
be used to reduce the amount of nitrogen and phosphorus and
ultimately decrease the amount of pollution in the watershed.
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Table 1- Classification of hydrological soil groups for L-THIA
L-THIA g1y S (S 59)g 00 (sog,5 gy abb —) Jogs>

Soil hydrological group Soil type Description
A Sands and gravels, deep and Soils with high infiltration capacities, even when thoroughly
well drained, loam. wetted
B Soils with moderate infiltration rates when thoroughly wetted.
Silt-loam-loam Moderately deep to deep moderately well to well drained, with

moderately fine to moderately coarse textures.

C Sand-gravel-loam Soils with slow infiltration rates when thoroughly wetted. Usually
have a layer that impedes vertical drainage, or have a moderately
fine to fine texture.

D Clay loam, silt loam-clay, Soils with very slow infiltration rates when thoroughly wetted.
silt-clay or clay, sandy-clay Chiefly clays with a high swelling potential; soils with a high
permanent water table; soils with a clay layer at or near the
surface; shallow soils over nearly impervious materials
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solids solids phosphorous
r p r p r p r p R P r p r p
Residential 0.691 0.045 0.21 0.65 *0.718 0.027 0.40 0.09 *0.670 0.022 0.653 0.031 0.905 0.00
and bare * ok
land
Agriculture  0.793  0.038  *0.653 0.02 *0.738  0.018 *0.888  0.00  *0.739 0.01 *0.722  0.012 - -
* 2
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