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Extended Abstract

Introduction

Predicting river flow is one of the essential
hydrological issues pertinent to flood
management. In addition to providing
helpful information for managing water
resources, reliable forecasts of the daily
discharge can also contribute to better
planning for the effective exploitation of
those resources. There has been a significant
increase in population and economic activity
in floodplains and on the banks of the main
rivers, which makes this forecast more
critical. Several methods are wused to
estimate river discharge values, including
hydrological models. Hydrological models
can be conceptual, empirical, or physically
based. The appropriate model selection
depends on factors such as the simulation of
considered variables (surface runoff,
groundwater, sediment load, etc.), the
accuracy of the available data, and the spatial
and temporal scale. Additionally, statistical
methods and neural networks can be
mentioned as other methods of runoff
simulation. Any analysis should evaluate the
performance of each of these models in the
context of different climatic conditions and
regions, as each has advantages and
disadvantages. As it is of critical importance
to estimate runoff using an efficient model,
this study compares three methods
comprised of neural networks, IHACRES and
linear regression models to estimate
monthly runoff in the Tashk-Bakhtegan
basin. Even though the above models have
been used in a number of studies to simulate
runoff in different basins, they have not been
investigated in the Tashk-Bakhtegan basin.
As one of the main advantages of the
methods used in this study, there is no
computational complexity involved in the
estimation of the amount of runoff. A
comparison of the accuracy of these three
models has been conducted in the present
study in order to select the best model to be
used in future studies.

Materials and Methods

In this study, the data from Shiraz synoptic weather
station and Pol Khan hydrometric station
located in Tashk-Bakhtegan lakes were used

to investigate the relationship between
runoff values and precipitation values for
the Tashk-Bakhtegan watershed. The height
of the  Tashk-Bakhtegan lakes is
approximately 1525 meters above sea level.
As the second largest internal lake in the
country, Tashk-Bakhtegan lakes cover an
area of over 800 square kilometers. To begin
this study, all the data from Pul-Khan
Hydrometric Station and Shiraz
Meteorological Station were collected. For
the study area, we used data from 1981 to
2012 to  investigate  rainfall-runoff
simulations. Three models comprised of
neural networks, IHACRES and linear
regression model have been used for the
rainfall runoff simulation across the study
region within the 1981 to 2012 time period.
In addition, the Pearson correlation
coefficient, coefficient of determination, and
bias were used to evaluate models' accuracy.

Findings

Based on the results of the IHACRES model
for the Tashk-Bakhtagan basin, the R2
calculated in the calibration stage is 0.6 and
the minimum relative error value is 0.06. In
contrast, the R2 for the validation stage is
0.52, which is unacceptable since a R2 >0.6
is considered reliable. As indicated by linear
regression, temperature and rainfall only
have a linear relationship, while rainfall and
runoff do not have a linear relationship. In
order to model runoff precipitation using an
artificial neural network, 70% of the data
were used as training data, 15% as
validation data, and the remaining 15% as
test data. Based on the results, the best
network architecture is 2-18-1, which has a
lower average relative error value than
other modes (as seen in Table 3 and Fig. 13-
14). To train and test neural networks, the
neural network time series Tool Box with
dynamic structure was used. This study
indicates that the neural network has been
able to estimate the amount of runoff in the
Tashk-Bakhtegan basin with a reasonable
degree of accuracy.

Discussion

In this study, the IHACRES, ANN, and linear
regression models were used to predict the
runoff of the Tashk-Bakhtegan basin. In the
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IHACRES hydrological model, the calibration
R2 for Pul-khan station is 0.6, and the
validation R2 is 0.51. In addition, the R2
value for ANN with network architecture 2-
18-1 is on average equal to 0.80. It is clear
from the comparison that the ANN provides
a more accurate estimate of runoff using the
flow value than the IHACRES model. It was
found that rainfall and runoff data do not
have a linear relationship, and this non-
linear relationship accounts for the greater
accuracy of the ANN model. The linear
regression method cannot be used in this
research to simulate runoff amounts
because of the non-linear relationship
between runoff and precipitation. There is a
nonlinear relationship between different
variables associated with water and
meteorology. Thus, ANN can be utilized in
future studies as an effective method of
estimating the amount of runoff in the
Tashk-Bakhtegan basin.

Conclusion

It is concluded that ANN followed by
IHACRES are well suited for the rainfall-
runoff model over the basin. Furthermore, as
there was no linear relationship between
rainfall and runoff, regression model failed
to capture rainfall runoff simulation across
the Tashk-Bakhtegan basin.
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The following non linear module parameters have been set for calibration period 1.
mass balance term (c) 0.000833
drying rate at reference temperature (tw) ||10.000000

temperature dependence of drying rate (f)|3.900000

reference temperature (tref) 20.000000
moisture threshold for producing flow (1) 0.000000
power on soil moisture (p) 1.000000

The following linear module parameters have been set for calibration period 1.

Recession rate 1 (a®) |-0.770 Time constant 1 (1) 3.824

Pesk response 1 (B[s)) 0.230 Volume proportion 1 (v[s)) 1.000
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