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: Abstract

: Evaporation is one of the most important components of the hydrological cycle
¢ that plays a very important role in the management of water resources and the
¢ environment. Knowing the amount of water lost due to the evaporation process
¢ in an area, especially in arid and semi-arid areas that face shortages of water
: resources, is one of the most important management principles in regional
¢ planning. The aim of this study was to evaluate the accuracy of artificial neural
. network method in estimating daily evaporation in Shiraz meteorological
: station and its generalizability in Zarghan meteorological station located in
: Fars province. For this purpose, 1755 data on a daily scale from meteorological
: factors including temperature, relative humidity, wind speed, sunshine were
¢ collected and then the amount of daily evaporation was estimated using 4
: models of artificial neural network. For modeling in this study, multilayer
: perceptron neural network and sigmoid function were used. The results
: obtained from four models of artificial neural network were evaluated based on
: the criteria of coefficient of determination (R?), Nash-Sutcliffe coefficient
: (NSE) and Root Mean Square Error (RMSe). The results showed that in Shiraz
: meteorological station, model 4 with a structure of 5-6-1 neurons has less
: RMSe and higher R? and NSE in both training and testing stages than other
: models, so as a superior model to predict the rate of evaporation Was selected
: daily at Shiraz meteorological station. The results of the generalizability of
: Model 4 with 5-6-1 structure in Zarghan meteorological station also show the
: high accuracy of this model in predicting daily evaporation in this station, so it
: can be used as a suitable model to predict daily evaporation values in This
: station was used during periods when evaporation was not measured.
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Extended Abstract

Introduction

Accurate estimation of evaporation as one of
the main processes of water loss has always
been emphasized by managers and
researchers. Therefore, accurate forecasting of
evaporation rate in an area, especially in arid
areas where access to water resources is
limited, is very important and can provide very
useful information in drought conditions.
Accurate determination of evaporation rate
plays a very important role in calculating the
water balance of the region, designing
irrigation systems and managing water
resources and sustainable development in a
region (Piri et al, 2016: 1; Dou et al, 2018: 94).
In Iran, Class A evaporation pan is mainly
used to determine the rate of evaporation and
is used as an indicator for evaporation in the
region. In general, there are different methods
for estimating and predicting daily and
monthly evaporation, which can be referred to
evaporators, experimental formulas and
analytical methods (Warnaka et al, 1998: 979;
Wang & Dickinson, 2012:4-10). One of the
mathematical methods that is used today as a
new method in predicting the rate of
evaporation is the artificial neural network
method (Babita & Diwakar, 2021:136). Today,
artificial neural networks have been used as a
successful tool in estimating and predicting
hydrological phenomena (Qasem et al, 2019:
178). The purpose of this study was to
evaluate the accuracy of artificial neural
network method in estimating daily
evaporation in Shiraz meteorological station
and its  generalizability in  Zarghan
meteorological station located in Fars province
in order to investigate the model in
reconstructing the daily evaporation data of
that station.

Methodology

For this study, 1755 daily data of temperature,
relative humidity, wind speed, sunshine of
Shiraz meteorological station were used. 80%
of the data (1404 data) were considered for
training and 20% of the data (351 data) were
considered for testing artificial neural
networks. Four different models for Shiraz
meteorological station were determined in
terms of the number of input variables. Among
of 4 existing structures, modeling was
performed using Qnet2000 software. Finally,
the best neural network structure was
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determined based on RMSe, R? and NSE
criteria. Then, to evaluate the generalizability,
the selected model was tested at Zarghan
meteorological station in order to reconstruct
periods in which daily evaporation rates were
not recorded.

Results and Discussion

Among 4 different models, the highest value
of R? and NSE is the lowest value of RMSe in
the training and test phase related to model 4
with a structure of 5-6-1. It has inputs of
minimum daily temperature, maximum daily
temperature, relative humidity, sunshine and
daily wind speed. In fact, Model 4 combines
all meteorological input variables. So that
model 4 with R? = 0.846 and higher NSE =
0.844 and lower RMSe = 1.664mm compared
to other models in the test stage has been able
to predict evaporation values with very high
accuracy. Therefore, model 4 with a structure
of 5-6-1 is selected as a suitable model in
predicting daily evaporation in Shiraz
meteorological station. For the generalizability
of Model 4, this model was used to predict the
daily  evaporation rate at  Zarghan
meteorological station, which is located 40 km
from Shiraz meteorological stations. The
results showed that in Zarghan experimental
station, the values of R? NSE and RMSe for
the training stage are 0.744, 0.831 and 1.512,
respectively. Also, for the test period, the high
values are equal to 0.848, 0.869 and 1.243,
respectively. These results indicate the high
power of the neural network in simulating
hydrological variables such as evaporation at
Zarghan meteorological station.

Conclusion

This study investigates the application of
artificial neural networks in modeling daily
evaporation at Shiraz meteorological station.
Based on the results, it was found that Model 4
with four inputs of minimum temperature,
maximum temperature, sunshine, relative
humidity and wind speed due to having
RMSe= 0.063mm, R*= 0.865 and NSE= 0.847
is better than Well-trained in other models.
Therefore, it has been able to accurately
predict the rate of evaporation in Shiraz
meteorological station with RMSe = 1.664mm,
R? = 0.846 and NSE=0.844 in the test phase.
The results of model 4 generalizability to
evaluate the mobility of the model in Zarghan
experimental station showed that model 4 due
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to the high value of R? coefficients in both
training and testing stages can be well
generalized to Zarghan meteorological station
to predict daily evaporation values.
Reconstruction of periods for which daily
evaporation rates are not recorded. It is
suggested that the generalizability of other
models of artificial neural network studied in
this study should be done, which requires
further research. The results of the error
distribution by model 4 to ensure the
robustness the results of the prediction of this
model in Shiraz meteorological station showed
that the model operates objectively with
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positive and negative errors that are normally
distributed during the distribution. Therefore,
the distribution of errors during the predictions
by the model follows the normal distribution.
Comparison of the results of this study with
the results of other researchers shows the
excellent accuracy of artificial neural network
models in  modeling daily evaporation.
Therefore, the use of artificial intelligence
technology as a powerful tool in modeling
hydrological processes such as evaporation in
areas that do not have evaporation stations or
have defects in evaporation data is proposed.
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