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Abstract

Water importance is obvious for each country especially
for those which are located in arid and semi-arid regions.
Water Shortage causes significant pollution and other
continuous problems. Recently, groundwater as a main
resource of fresh water, has been withdrawn more than the
authorized limitation; Damghan Plain is located in south of
Alborz mountains, and these days it is faced with serious
water table drawdown. This research has been carried out
to estimate appropriate well field in order to preserve
water table from drawdown. By using Fuzzy Logic in three
regions with different drawdowns of water table three
models have been made. In each model inputs are
hydraulic conductivity (K) and water table drawdown (D),
and output is well field (R). The results show that in the
first model with low drawdown of water table (0.5 m per
year) the well field is about 285 m, in the second model
with moderate drawdown of water table (3.5 m per year)
the well field is about 371 m and in the third model with
drawdown more than 3.5 m per year the well field is
obtained about 457 m. It is implied that these well fields
may prevent water table from extra drawdown.
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OrMethod="max'
ImpMethod="min’
AggMethod="max’
DefuzzMethod="centroid'

[Inputl]

Name='D'

Range=[0.15 0.7]

NumMFs=3

MF1="SD"'trapmf",[-Inf -Inf 0.2 0.35]
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[System]
Name='FISDD1MIN'
Type='mamdani'
Version=2.0
Numlnputs=2
NumOutputs=1
NumRules=9
AndMethod="min’
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NumMFs=3

MF1="SK":'trapmf',[-71010 -7881 19800 60710]
MF2="MK":'trapmf',[19400 60310 99510 140400]
MF3="LK"'trapmf',[100000 141000 Inf Inf]

[Outputl]

Name='R’

Range=[50 500]

NumMFs=5
MF1="RUS"'trapmf',[-Inf -Inf 75 175]
MF2="RS""trimf',[75 175 275]
MF3="RM":'trimf',[175 275 375]
MFA="RL":'trimf",[275 375 475]
MF5='"RUL":'trapmf',[375 475 Inf Inf]

[Rules]

11,2(1):
21,2():
31,4(1):
12,2(1):
22,3():
32,5(1):
13,1(1):
23,4(1):
33,5(1):
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[System]
Name="FISDD3MAX'
Type="mamdani’
Version=2.0
Numlnputs=2
NumOutputs=1
NumRules=9
AndMethod="min’
OrMethod="max'
ImpMethod="min'
AggMethod="max’
DefuzzMethod="centroid'

[Inputl]

Name='D'

Range=[3.5 7]

NumMFs=3

MF1="SD";'trapmf,[-Inf -Inf 3.75 4.5]
MF2="MD":'trapmf',[3.75 4.5 6 6.75]
MF3="LD"'trapmf',[6 6.75 Inf Inf]

[Input2]

Name='K'

Range=[1.5768e-006 157700]

NumMFs=3

MF1="SK"'trapmf',[-71010 -7881 19800 60710]
MF2="MK":'trapmf',[19400 60310 99510 140400]
MF3="LK"'trapmf',[100000 141000 Inf Inf]

[Outputl]

Y4

MF2="MD":'trapmf',[0.2 0.35 0.5 0.65]
MF3="LD":'trapmf',[0.5 0.65 Inf Inf]

[Input2]

Name="K'

Range=[1.577e-006 157700]

NumMFs=3

MF1="SK"'trapmf',[-71010 -7881 19800 60710]
MF2="MK":'trapmf',[19400 60310 99510 140400]
MF3="LK":'trapmf',[100000 141000 Inf Inf]

[Outputl]

Name="R’

Range=[50 500]

NumMFs=5
MF1="RUS"'trapmf',[-Inf -Inf 75 175]
MF2="RS"'trimf',[75 175 275]
MF3='"RM":'trimf',[175 275 375]
MF4='RL"'trimf",[275 375 475]
MF5="RUL":'trapmf',[375 475 Inf Inf]

[Rules]

11,2(1):
21,2(1):
31,4(1):
12,2(1):
22,3(1):
32,5(1):
13,1(1):
23,4(1):
33,5(1):

PR RPRRPRRRERRE

[System]
Name='FISDD2MEAN'
Type="mamdani’
Version=2.0
Numlnputs=2
NumOutputs=1
NumRules=9
AndMethod="min’
OrMethod="max'
ImpMethod="min’
AggMethod="max’
DefuzzMethod="centroid’

[Inputl]

Name='D'

Range=[0.7 3.5]

NumMFs=3
MF1="SD"'trapmf',[-Inf -Inf 1 1.5]
MF2="MD":'trapmf',[1 1.5 2.5 3]
MF3="LD"'trapmf',[2.5 3 Inf Inf]

[Input2]
Name='K'
Range=[1.5768e-006 157700]



AP b dojled o9 Jlw «(s58l8i59, 008
Hydrogeology, Volume 2, No. 1, Fall 2017

00g9uzo el Jarllygiws G giiy IV g0 O)lig
uiw 3 liliw] .lpS g bbol> & ot >
e VF LT 4
Allen, D., Schuurman, N., Zhang, Q., 2007. Using fuzzy
logic for modeling aquifer architecture.
Journal Geography, 9, 289-310.

Bouwer, H., 2002. Artificial recharge of groundwater:
hydrogeology and engineering, Hydrogeology

Journal, 10, 121-142 .

Dombi, J., 1990. Membership function as an evaluation.
Research Group of Theory of Automata.1-19.

Ghayoumian J., Mohsenisaravi M., Feiznia S., Nouri B.
and A. Malekian, 2007. Application of GIS
techniques to determine areas suitable for
artificial groundwater recharge in a coastal
aquifer in southern Iran. Journal of Asian
FEarth Sciences, 30, 364-374.

Dernoncourt, F., 2013. Fuzzy Logic Introduction.
Massachusetts Institute of Technology, 21p.

Help of MATLAB software, 2008. Fuzzu Logic Toolbox.

Mohan D., Saikia, M., 2009. Hydrology. Eastern
Economy Edition, PHI Learning Private
Limited, New Dehli-110001, 340p.

Prato, T., 2005. A fuzzy logic approach for evaluating
ecosystem sustainability. Ecological Modelling,
187, 361-368.

Ramezani, M., B. Malekmohammadi, and Y. Ralfii,
2012. Application of Fuzzy Logic in Site
Selection of Artificial Groundwater Recharge
Using Integrated Method of APH and
FTOPSIS. Journal of Environmental Sstudies,

Vol. 38, No. 63, Nov. pp. 25-27.

Saberinasr, A., Rezaei, M., Dashtibarmaki, M., 2013.
Groundwater contamination analysis using
Fuzzy Water Quality index (EWQI): Yazd
province, Iran. Journal Geope, 3(1),47-55.

Samson, M., 2010. Swaminathan and N. V. Kumar.
Assessing groundwater quality for potability
using a Fuzzy Logic and GIS- A case study of
Tiruchirappalli city-India. Computer
Modeling and New Technologies, vol. 14, No.

2, 58-68 .

UNESCO/WHO/UNEP, 1996. Water  Quality
Assessments- A Guide to use of Biota,
Sediments and Water in Environmental
Monitoring- Second Edition. Chapter 1, 37-78.

UNEP, 2002. A Survey of Methods for Groundwater
Recharge in Arid and Semi-arid regions.
UNEP/DEWA/RS. 02-2, p101.

Zadeh L., 1988. Fuzzy Logic. University of California,
Berkeley, 83-93.

Name='R'

Range=[50 500]

NumMFs=5
MF1="RUS"'trapmf',[-Inf -Inf 75 175]
MF2="RS"."trimf',[75 175 275]
MF3="RM"'trimf',[175 275 375]
MF4="RL"'trimf',[275 375 475]
MF5="RUL":"trapmf',[375 475 Inf Inf]

[Rules]

11,2(1):
21,2(1):
31,4(1):
12,2(1):
22,3(1):
32,5(1):
13,1(1):
23,4(1):
33,5():

PR RPRRERPRRERRE
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