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Figurel. Location of study area
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Figure 2. Predictive and observational values of groundwater level with neural network model
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Table 2. Results of criteria for the training and test phase

sl o g (Silo (im0 (S dal>

VeV Glianej 9wl Y5 o)l [pmdju Jlo 550l o) o pite doliiimngy

Oseil 5 Ubisel Al ye (sl Bajline ol =Y Joax

MAE RMSE R? a3 o)Lo]
<IY¥ < /¥ <IN Dhigel
AR -Ivs -IAD Osejl

).’DLM d)g‘).g 2 adYs ).al U”‘ 9 0w o.\.lf])g: )L.uw.u s
&S o (Y=X) s wlol 5 Slawlxe o Slaalie

120 SVM
3; 100 )
D60
1 p0 y=09832x +0.6971

R2=0.9927

0 20 40 60 80 100 120
Shaalie polaa

s (525152 5 slosalia plis oy 1Sy (¥) JS5
£9) alads J.»> )l ).J—dq ‘_,’.»thl.w.o 9 X% .))9]).3 )).)LO.A Cowl

120
100
_\] 80
60
3]
-3 40 |
0
f«l‘ WD NUW Ao -l ST WO 0
2N R e I Wo oo e Mo S's Mo Mo o N
- ofp 0f) 0f) oF) Of O] 0 O O 0O o7 O of) of o o
Lo B I I I I I I T I I B I I T I
Je

el ——SVM

(SVYM) ity Jlays cnile Jio b huojs ol o (slodaliie g i g yolio =Y JS
Figure 3. Predictive and observational values of groundwater level with support vector machine model

u.g‘.g.)')‘ L;Lm)l:,—u L oolawl L;}L»J.»a d]).g Ob)f
Gl 04 0050l ¥ Jgdo 50 dlsyo dus yo > Jio 5, Sles
5 Yo R?) Juo hjgel alspe ol (slaslas polie
Gl 2Sles oyl (b MAE 4 RMSE
bws R? pdlie oo g (g0l dAlsye 3 5g Jde
Comd (S pcns 2Sles Jlo d2d 0 lis &5 29 (0l

(M5) pwowas & 43 Jo g G
wsmas a8 Jde Aled paonal B0 b (gilw Jde gl
sly o9el 5 (Priecous (bisal dye 4w j) (ANN)
Sy edly aopd Ve 5l el o Sl (gile e
oo dlsye (gl Bodld 1oyd VO g 5ige] dls pe
i yo3d) b ealy )8 d?")'i A o (gl ool 1oy V0
oo g Sillsen LSL“-MJ)Q 5 39 M5 sdlatul )50

o N . ool g oo (Ghjgel al e (sl o )le gl <Y Jgix
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Table 4. Results of evaluation criteria in general for all three models
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Extended Abstract

Introduction and Obijective: One of the basic measures to reach the optimal management of
water resources is modeling and predicting the level of stagnation of wells. Controlling the level
of stability using observation wells is considered as the main source of information to
investigate hydrological stresses. By using the daily and monthly data of the wells, it is possible
to check the fluctuations of the water level, and these checks are necessary for understanding
the behavior of underground water resources in the long term and making any kind of
management decisions. Considering the importance of predicting the groundwater level, it is
important to find an appropriate method in this regard. In recent years, the use of intelligent
systems for predicting the level of underground water is rapidly increasing, which is due to the
ease of use and the high accuracy of these models in approximating nonlinear and complex
mathematical equations. The aim of this research is to predict the level of groundwater
stagnation in Bushehr plain with the help of artificial neural network models, support vector
machine model and decision tree.

Material and Methods: In the first half of the year, all the support vector machines and the
decision tree were made from the hot water of Dashtestan. Also, statistical method was used to
study the spatial changes of groundwater. The data of month of 50 wells in the plain aquifer was
a ten-year period from 2009-2018. To evaluate the results of the mentioned models were used of
RMSE, MBE and R?.

Result: The results showed that all three methods had high accuracy in simulating water level.
The artificial neural network method with a higher R2 (0.993), the lowest squared mean error
(0.29) and the lowest absolute mean error (0.024) was selected as the superior method for
predicting the water table. Kriging zoning showed that the groundwater level in most parts of
the plain during the study period has decreased. The maximum drop is equal to 10 meters.
Conclusion: The results of the modeling methods and the results of the model evaluation
statistics show the good performance of the models in estimating the groundwater stagnation
level, but according to the comparison of the explanation coefficient of the models in this
research, it was shown that the neural network method Artificial has a higher accuracy in the
distribution of available data and the calculated values were less different than the observed
values of the artificial neural network model compared to the other two models. In total, the
results of the research showed that the artificial neural network method has a higher accuracy in
estimating the level of underground water.

Keywords: Artificial Neural Network, Decision Tree, Dashtestan, Support Vector
Machine
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