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Figure 1. Geographical location of the studied area.

oy



O g (Jxiy 5 doguare

—§126-
= 124 -
%j’w
= 3 122 -
e
I 5 120 -
ey
3;118—
e} -
'1’%116
2114-
0112 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrri
A O O O O O o «=H «=+H «+* N N N N OO n on on I <
O O ™I o A == = —Hd A «—=H —=H A +Hd Hd H H Hd A o
O O O O O O O O O 0O O O OO O o o o o o
N9 d 8 d 8 g a3 d S d S QS A
S § a3 8 § a3 8 § a3 585 § a3 585 § a3
XFEFRL3ERFRL2XFLERLSERERSIXRERLD
-{‘{'97"“-'2"?7"."‘?7"1—‘__'_‘?7":—";_‘?7"
T EAzz A0 e Ao T e B E T 50
= L L L L
ola
Month

AYAY 5 05 B AYAA Lo 51 Sl il — 5 o) s doly B85 jum —Y IS
Figure 2. Hydrograph unit of Lour-Andimeshk plain from October 2009 to September 2014.
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Figure 3. ANFIS system equivalent to the Sogeno fuzzy system with triangular membership function.
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Figure 5. Comparison of the results of fuzzy neural model with observational values, test stage.
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Figure 6. Comparison of the results of the model of gene expression planning with the observed values, the test stage.
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Table 3. Best structure of gene expression programming model.
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Figure 7. Tree Structure The Great Combination of the Gene Expression Programming Model.
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Table 4. Best structure of Multivariate regression.
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Figure 8. Comparison of Linear Multivariate Regression Results with Observed Values, Testing Stage.
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Table 5. Comparison of the models used in this research.
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Abstract

Background and Objectives: The reduction of atmospheric precipitation, limited water
resources and the increase to withdraw from groundwater have led to a decline in the water table
of the plains and therefore the modeling of groundwaters is an effective tool for managing and
protecting these resources. Most studies carried out on groundwater prediction are related to the
prediction of the water level and less attention has been paid to hydrographs of the aquifer.
Therefore, the purpose of this study was to first introduce hydrograph modeling of the aquifer
using a neuro-fuzzy metamorphic model and then compare the result with modeling by
the trans-model of gene expression simulator, which both models for the first time in this study
for this The purpose of the study was to address the fundamental question of whether fuzzy-
function models, which are fairly acceptable in most of the studies that lack data and
information, can also be better in this case study than the simulation model The gene
expression, which has shown good performance in most recent studies.

Materials and Methods: The study area, Laur-Andimeshk Plain, is part of the Dezful-
Andimashk Plain. In the area of the Laura-Andimashk Plain, the 8 piezometer loops, which
have relatively good distribution in the region, form the plain piezometric network. To do this
study, using the geometric coordinates of each pysometer and the monthly statistical
information of the 8th pizometer of the Laura-Andimashk plain, for 5 years (89-88-93-92) and
using the Tesine method in the GIS environment, weighted average Peiisometer was obtained
and the time series of the groundwater level of the plain, which represents the hydrograph of the
representative aquifer of the study area, was calculated.

Results: By comparing the transmutation of the neuro-fuzzy simulator and the transmutation of
the gene expression simulator, it is observed that in the training stage, the coefficient of non-
fuzzy-simulation of the transcoding explanation is more than the transcoding explanatory factor
of the gene expression simulator. However, in the test stage, the transdermal expression
coefficient of the gene expression simulator is greater than the fuzzy-fuzzy simulator. On the
other hand, according to the mean square error of the error, it is observed that the
transcendental-neural-fuzzy simulator has a lower mean square root mean square error in the
test phase. Based on the OI criterion, the closer the values are to one, the better the model
performs, it is observed that the transmutation of the gene expression simulator has, by
difference, a more OI benchmark than that of the neuro-fuzzy simulator and can be seen by
observing the table values It is concluded that the performance of the trans-model of the gene

* Corresponding Author; Email: hamidgolabi65@gmail.com
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expression simulator is better than the framed-neural-fuzzy simulator and, in the absence of data
and information for the modeling of the hydrograph representing the aquifer, using conceptual
models such as the Modflow, the Transmodel gene expression simulator can be a good
alternative.

Conclusion: The results showed that Transformer gene expression simulator with coefficient of
explanation of 74 percent at test stage compared to non-fuzzy-simulation model with coefficient
of explanation of 64 percent has better performance and it can be concluded that models based
on fuzzy function, which in most of the studies that lack data and information, we have
relatively acceptable results. In this case study, we did not have a better performance than the
conventional model of gene expression simulation. In the absence of data and information for
modeling hydrographs, representing the aquifer using conceptual models such as Modflow,
Gene expression simulator can be a good alternative.

Keywords: Hydrograph representing aquifer, Meta model gene expression simulator, Meta
model Neural-Fuzzy simulator, Modeling
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