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Abstract

Introduction: In arid regions, rainfall shortage and evaporation
from reservoir surfaces are among the issues that exacerbate the
water scarcity problem in the country. One of the methods for
combating and controlling this shortage is to reduce evaporation
from reservoirs behind dams.

Methods: In this study, as chemical methods, a mixture of
octadecane and hexadecane dissolved in ethanol was used. which
were sprayed on the surface of the class A evaporation pond every
three days. By spraying this powder on small reservoirs prepared to
dimensions of 2Xx2Xx2 cubic meters at the Water and
Meteorology Research Station, the quantitative (amount of
evaporation reduction) and qualitative (possible changes on some
chemical, physical parameters) effects have been investigated and
the results are presented. Quantitative and qualitative results are
compared over a two-month period between two control and control
samples.

Findings: The results obtained show a 4% and 2% increase in BOD
and COD in the pond with a monolayer of hexadecanol compared to
the control pond. In addition, in the control pond, the possibility of
contact with air, more incoming radiation and the occurrence of
photosynthesis increase the concentration of dissolved oxygen. In
contrast, in the pond covered with a monolayer of hexadecanol, the
presence of floating coatings reduces the amount of water mixing.
These factors cause an 8% decrease in dissolved oxygen in the pond
with hexadecanol.
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Extended Abstract

Introduction

One of the most important challenges of the
current century is water scarcity. This issue
has affected many countriesin the world and
has created many problems for the
governments and people of these countries.
This issue has led to the need for an optimal
solution for monitoringand managing water
resources being given more attention than
ever before (1,2,3). In Iran, the existence of a
large number of reservoir dams has not
reduced the importance of this issue, so that
in recent years, water scarcity has attracted
much attention as one of the country's
fundamental challenges (4,5,6). The amount
of water that is lost from dam reservoirs in
the form of evaporation on a global scale is
greater than the total water needed for
industry and drinking (7,8). A study of the
evaporation rate from the Amir Kabir Dam
and its downstream agricultural lands in the
months of June, July and August 2011
showed that the evaporation rate from the
entire lake surface varied between 5 and 11
mm per day on selected dates, which
indicates a relatively significant amount and
plans to prevent its loss should be
considered (9,10). In Libya, which has a
warmer climate than Iran, the evaporation
rate from artificial water storage reservoirs
in early autumn reaches about 2 cubic
meters per year per square meter (11). The
results of a comprehensive study in
Australia also show that about 40 percent of
the water in various water reservoirs in this
country evaporates annually (12).

Materials and Methods

Design and preparation of evaporation
ponds In order to conduct experiments in
natural and real conditions, natural ponds
(control and treatment) with dimensions of
2x2x2 meters were located and constructed
at the research station of the Faculty of
Agriculture and Natural Resources of
Lorestan (Figure 2). Then, in order to
prevent leakage, the bottomand walls of the
ponds were isolated with greenhouse
plastics with a thickness of (30 microns) in
two layers (Figure 3). Next, 2000 liter tanks

were used to water the ponds. Considering
the volume of the ponds (8000 liters), the
tanks were filled 4 times and emptied into
the ponds (Figure 4). To ensure no water
infiltration, the decrease in water depth was
recorded every day for a week after filling,
and this decrease was equivalent to the
daily evaporation rate. To measure the
evaporation rate from the ponds, the water
level was marked on the four sides of the
ponds and the rate of decrease in the water
level from the initial point was recorded
every day using a digital caliper (model
111-006-12). The measurement method
was to place the lower tip of the caliper on
the reference point of the pond wall and
move the lower tip of the -caliper
downwards. When it reached the water
surface, the desired number was recorded in
memory by pressing the record button. At
the same time, after measuring the
evaporation height, the water surface
temperature was also measured with a
thermometer.

Findings

The cumulative graph and the percentage of
evaporation control in the mentioned period
of time in the monolayer are shown in
Figures (8 and 9). In Figure (9), the area
under the curve for the control pond
represents the potential total volume of
evaporation under natural conditions. The
area under the other curves observed in the
graph is also equal to the volume of water
lost in the ponds covered with the
monolayer. Which is entered as an average
of the three ponds in the graphs presented.
Accordingly, the area between each curve
and the control curveis equal to the amount
of water storage or the volume of
evaporation reduction due to the application
of the monolayer coating. The percentage of
evaporation reduction for the pond covered
with the octadecanol monolayer was
obtained as 18%.

Discussion

BOD or biochemical oxygen demand is an
important parameter in water quality that
indicates the amount of biodegradable
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organic matter present in water. Organic
matter present in water is decomposed by
microorganisms and this process causes
oxygen consumption. Therefore, BOD of
water indicates the amount of oxygen
consumed by microorganismsto decompose
organic matter present in water. The rate of
increase in BOD in still water depends on
various factors such as the amount of
organic matter entering the water, water
temperature, dissolved oxygen
concentration in water and the type of
microorganisms present in water. In waters
with high organic matter entering, BOD
increases rapidly. Also, in warm waters,
microorganisms act faster and this also
causes BOD to increase. In waters with low
dissolved oxygen concentration,
microorganisms consume more oxygen to
decompose organic matter and this also
causes BOD to increase. Monolayer
hexadecanol is a fatty alcohol, a natural
organic compound found in various sources
such as oils and fats, food products,
cosmetics and health products, as well as in
the environment. Effects of long-chain
alcohols (C16-C18) on water BOD With
increasing concentration of long-chain
alcohols in water, water BOD increases
significantly. In this study, a concentration of
40 mg/ha of long-chain alcohols increased
water BOD by about 2% compared to the
control pond.

Conclusion

According to the results obtained from the
aforementioned research, the use of the
chemical in question has caused the
evaporation rate to decrease by more than
18 percent during the day because the
average evaporation of the control sample is
about 8.8 mm, but with the use of the
chemical, this rate has been reduced to 1.8
mm. Therefore, on average, every day, in the
4 square meter area of the ponds used, about
72 liters of water are saved from
hydrological losses and, in other words,
stored, and during the field operation period
(60 days), this amount increases to 4320
liters. Considering that the existence of
water is a vital element, determining its
monetary value always has its own
problems, and assuming that every liter of

water that is removed from evaporation and
stored in the environment and is capable of
being exploited. It is also worth noting that
the price of the chemical used in the market
is about 5,000 Tomans per gram, and
considering that about 15 grams of this
substance were used in the entire research
period, the total amount of the chemical used
was about 75,000 Tomans

Ethical Considerations compliance

with ethical guidelines

To address the problem of water shortage
and water loss through evaporation, I
suggest using a variety of monolayers in
varying concentrations.
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