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ABSTRACT

Evaporation is one of the most important components of the hydrological cycle and its precise
estimation is essential for many studies, including planning and managing water resources. In
addition, water resource management has been considered on the basis of sustainable development
in the world and sustainable development, in simple terms, is such a development and management
that can clearly establish, maintain and enhance human quality of life at all times. Therefore,
management of this vital resource in the context of the above definition is of more importance in
countries with a dry and semi-arid climate. In this regard, evaporation is one of the climatic
parameters and has affected the arid and semi-arid regions more than ever. Therefore, increasing
awareness about the evolution of evapotranspiration is of great help to experts in the field of water
resources management in the area of watershed management and agricultural operations. In Sistan,
the high temperatures and winds have caused the total of 1.5 billion cubic meters of water stored in
four half wells in Sistan to evaporate very large volume water annually from the surface of the half
wells. Therefore, the purpose of this study is to calculate the evaporation rate, study the process of
evapotranspiration, evaluate the accuracy of time series models including ARIMA,Holt-Winters,
and extracting the trend models in estimating the evaporation rate and prediction of evaporation
over the coming years in the Sistan partial water half wells.
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Attribution- noncommercial 4.0 International License which permits copy and redistribute the material just in noncommercial usages,
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Extended Abstract and sustainable development, in simple terms, is

such a development and management that can

1-Introduction clearly establish, maintain and enhance human

vaporation is one of the most important
components of the hydrological cycle
and its precise estimation is essential
for many studies, including planning
and managing water resources. In
addition, water resource management
has been considered on the basis of
sustainable development in the world

quality of life at all times. Therefore, management
of this vital resource in the context of the above
definition is of more importance in countries with a
dry and semi-arid climate. In this regard,
evaporation is one of the climatic parameters and
has affected the arid and semi-arid regions more
than ever. Therefore, increasing awareness about
the evolution of evapotranspiration is of great help
to experts in the field of water resources
management in the area of watershed management
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half wells. Therefore, the purpose of this study is to
calculate the evaporation rate, study the process of
evapotranspiration, evaluate the accuracy of time
series models including ARIMA, Holt-Winters, and
extracting the trend models in estimating the
evaporation rate and prediction of evaporation over
the coming years in the Sistan partial water half
wells.

2-Methods and Material

In this research, ARIMA time series models were
used to predict the evaporation from the Pan in the
half wells of Sistan. For this purpose, the data and
evaporation data from the Pan were used during
1997-2014. After verifying the normality of the
data, the evapotranspiration was calculated using
Mann-Kendall, Wald Wolfowitz and Minimum
Squared Errors. The results showed that the slope of
the trend line is positive. Then, to predict
evaporation with Holt-Winters, extracting the trend
curve and SARIMA models were used from 70% of
the data for training (1997-2009) and 30% of the
data for verifying (2009-2014).

3-Results and Discussion

The results of the Mann-Kendall tests on
evaporation data indicate that evaporation from the
Pan does not have a trend and the slope of the trend
line is negative in Minimum Squares method. While
the Wald test strongly indicates positive trend of
evaporation in the region. The result of the present
study shows that evaporation have occurred in the
area in the region. Based on evaluation criteria the
best Holt-Winters model is the model with o, f and
vy coefficients at 0.1, 0.1, 0.1, respectively. So
that (12, MAE, MBE and RMSE were 0.98, 65.81,
62.87 and 86.05 respectively. While the best model
for extracting the trend curve is the model with (17,
MAE, MBE and RMSE in 0.98, 34.02, 23.62 and
42.98 respectively. The results of the total ranking
of evaluation criteria show that the SARIMA (1,1,1)
(1,2,2) model has more accurately in estimate the
evaporation values during the verification period
(2009-2014) compared to the other model So that
the (17, MAE, MBE and RMSE values were 0.98,
26, -1.82 and 34.82, respectively. Therefore, this
model was used to predict evaporation until 2021.
The actual and predicted evaporation rates in Sistan
show that the annual evaporation rate increased
from 4484 mm in 1997 to 4889 mm in 2021.

4-Conclusion

The predicted values of evaporation can be used to
manage water resources and make necessary
management decisions in the coming years. Due to
the area of the half wells (more than 14500

hectares), the rate of evaporation from the half wells
by 2021 will increase to more than 650 million
cubic meters while the volume of half wells is
more than one billion and five hundred million
cubic meters, it shows that 0.4 percent of the
volume of half wells water is spent to evaporate
from it and is wasted. Therefore, in order to reduce
evaporation from the half wells, it is necessary to
provide necessary management solutions. Also,
obtained results from evaporation prediction will be
effective in better planning of water resources in
order to considering possible ways of drought effect
reduction. In Sistan region, crises such as the
destruction of forests, the expansion of deserts, etc.
are the main causes of the increase in evaporation.
Therefore, proceedings such as reviving Hamoon
Wetland, preserving and reviving the forests of
Niatak and Jazink, etc., which increase humidity
and thus reduce evaporation, should be given
special attention.

Keywords: Evaporation, Extracting the trend curve,
Half well, Holt-Winters model, SARIMA model.
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- Time Series Plot for Evaporation
Normal Probability Plot o Versus Fits (with forecasts and their 95% confidence limits)
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