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Abstract

This research aimed to reduce evaporation using floating balls and to
investigate changes in chemical water quality parameters and physical
parameters (water temperature) over a two-month period, from May 22, 2021,
to July 22, 2021. The study was conducted at the Meteorological Research
Station located on the campus of the Faculty of Natural Resources, Lorestan
University. In this research, chemical and physical parameters were used to
evaluate the efficiency of floating covers in controlling evaporation and their
impact on water quality. The selected quality parameters included dissolved
oxygen percentage (DO%), pH, electrical conductivity (EC), calcium,
magnesium, and total hardness. Changes in dissolved oxygen concentration
were considered an influential parameter affecting other parameters. The
results showed that the values of the aforementioned parameters in the control
pan during the statistical period were: 69% dissolved oxygen, 143.6 ppm total
hardness, 682.4 dS/m electrical conductivity, 45.5 ppm calcium, and 45.6 ppm
magnesium. In the pan with six-hole balls, the values were: 59.75% dissolved
oxygen, 144 ppm total hardness, 581.2 dS/m electrical conductivity, 45.2 ppm
calcium, and 45.1 ppm magnesium. Statistical analysis of these results
indicates the extent of changes for each investigated element over the
statistical period. Dissolved oxygen showed the most significant changes
among the water quality elements, while total hardness showed the least. The
results indicated an 8% reduction in EC and up to a 6% reduction in pH in the
pan with six-hole balls compared to the control pan. Additionally, in the
control pan, exposure to air, increased incoming radiation, and the occurrence
of photosynthesis increased dissolved oxygen concentration. In contrast, in the
pan covered with six-hole balls, the presence of floating covers reduced water
mixing. These factors led to a 16% decrease in dissolved oxygen in the pan
with six-hole balls. The presence of covers, by reducing biological activities,
increased calcium and magnesium concentrations by 10% and 11%
respectively in the six-hole ball pan compared to the control pan. The increase
in magnesium and calcium led to a 7% increase in total hardness in the pan
with six-hole balls compared to the control pan. Due to the polyethylene
material of the balls, this material absorbed solar heat, and the increased
surface roughness led to an increase in water temperature. A 6% increase in
the surface temperature of the pan with six-hole balls was observed compared
to the control. In statistical analysis using ANOVA with Tukey and Duncan's
multiple comparison tests in SPSS, the temperature of the six-hole pan
showed a significant difference compared to the surface temperature of the
control pan.

Keywords: evaporation control, water quality, chemical parameter of
quality, floating ball
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