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Assessment of the Impact of the lype of Water Resource (surface and
ground) on the Performance of Intelligent Models in Simulation of Water
Quality Parameters

Maryam Bayatvarkeshi?, Ahmad Bagheri?, Maryam Hashemi®

Abstract

The main purpose of this study is to evaluate the effect of type of water resource in simulating water
quality parameters in Savel plain by the intelligent models. In this investigation, the performance of
ANN and CANFIS models in simulation of TDS, SAR, EC, and TH were compared with each other.
For this aim, considering the correlation of the parameters, the Ph, Ca, Mg, CI, and SO4 from 1966 to
2016 were selected as the input variables. The results indicated that the minimum error by the ANN in
groundwater and surface water resources were related to the TH and the EC with 1.29 and 5.3 %
respectively. The maximum error in both resources corresponded to the SAR. The same results were
obtained by the CANFIS. The consequences of the T-Test showed that there was a significant difference
between the ANN and the CANFIS in estimation of the SAR in the groundwater. So that the value of
NRMSE decreased from 32.9% in the ANN to 22.82% in the CANFIS. Concerning the other
parameters, there was not any significant distinction. In case of the surface water, the CANFIS led to
increase of proficiency of simulation of the SAR and the TDS. So thar, the value of the NRMSE declined
from 60.35 and 29.27% in the ANN to 28.72 and 16.85 % in the CANFIS. In general, the impact of the
type of the water resource in the accuracy of intelligent models in simulation of water quality parameters
was approved.
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intelligent models. In this investigation, the performance of ANN and
CANFIS models in simulation of TDS, SAR, EC, and TH were compared
with each other. For this aim, considering the correlation of the
parameters, the Ph, Ca, Mg, Cl, and SO4 from 1966 to 2016 were selected
as the input variables. The results indicated that the minimum error by the
ANN in groundwater and surface water resources were related to the TH
and the EC with 1.29 and 5.3 % respectively. The maximum error in both
resources corresponded to the SAR. The same results were obtained by
the CANFIS. The consequences of the T-Test showed that there was a
significant difference between the ANN and the CANFIS in estimation of
the SAR in the groundwater. So that the value of NRMSE decreased from
32.9% in the ANN to 22.82% in the CANFIS. Concerning the other
parameters, there was not any significant distinction. In case of the surface
water, the CANFIS led to increase of proficiency of simulation of the SAR
and the TDS. So thar, the value of the NRMSE declined from 60.35 and
29.27% in the ANN to 28.72 and 16.85 % in the CANFIS. In general, the
impact of the type of the water resource in the accuracy of intelligent
models in simulation of water quality parameters was approved.

1. Introduction

Water quality is one of critical factor in water resource management and providing water requirement
for drink, industry and agriculture sectors. Measuring water quality parameters can be done by specials
analysis at laboratories, which needs more time and cost. These grounds compel experts to find
alternative methods with high accuracy in prediction of the relevant parameters (Montaseri et al., 2018).
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Among them, application of intelligent models has been reported as the suitable methods to address the
issues. In the other hand, water quality parameter strongly depends on the type of the water resource
including surface and groundwater. In other words, interaction of environment can cause changes of
water quality parameters, thus the relationship among water quality parameters depends on the kind of
the resource (Bayatvarkehsi et al., 2020). The main purpose of this study is to simulate water quality
parameters by intelligent models and evaluate the effect of type of water resource in simulating them in
Saveh plain by the intelligent models.

2. Materials and Methods

In this investigation, the performance of ANN and CANFIS models in simulation of TDS, SAR, EC,
and TH were compared with each other. For this aim, considering the correlation of the parameters, the
pH, Ca, Mg, CI, and SO4 from 1966 to 2016 were selected as the input variables. Running the ANN
was carried out on Nonresolution software. For this purpose, variety of learning rules and active
function were tested. The number of neurons of the hidden layer was calculated considering the below
table.

Table 1- Different equations for calculating the neuron in the hidden layer

equation Method
N, =(W1+8n—-1)/2 Li et al.
Ny=n-1 Tamura and Tateishi
211
Np=—-+1 Zhang et al.
N = (n+ \] Np)/L Jinchuan and Xinzhe
Ny = /nN, Shibata and Ikeda
N, =2"-1 Hunter et al.
Ny, = (4n? + 3)/(n? — 8) Proposed approach

Performing the CANFIS was done considering different membership functions on the software. The
evaluation of the methods was done by the Normal Root Mean Square Error (RMSE) and Correlation
coefficient (r) as following:

5705
NRMSE = 2 [~ 3%, (B - E;)’] (1)

3. Results

The findings of the correlation coefficients showed that there was a strong link among water quality
parameters in groundwater in compared to the surface water. Affecting environmental measures on
surface water resource can be one of reasons of this result, whereas, this affect cannot be observed in
groundwater. The same results were reported in the study of Mohammadi and Ebrahimi (2019) and
Sayadi Shahraki and Sayadi Shahraki (2019). The results indicated that the minimum error by the ANN
in groundwater and surface water resources were related to the TH and the EC with NRMSE=1.29 and
5.3 % respectively. The maximum error in both resources corresponded to the SAR. The same results
were obtained by the CANFIS. The consequences of the T-Test showed that there was a significant
difference between the ANN and the CANFIS in estimation of the SAR in the groundwater. So that the
value of NRMSE decreased from 32.9% in the ANN to 22.82% in the CANFIS.

4.  Discussion and Conclusion

Concerning the other parameters, there was not any significant distinction. In case of the surface water,
the CANFIS led to increase the proficiency of simulation of the SAR and the TDS. So that, the value
of the NRMSE declined from 60.35 and 29.27% in the ANN to 28.72 and 16.85 % in the CANFIS. In
general, the impact of the type of the water resource in the accuracy of intelligent models in simulation
of water quality parameters was approved.
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