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1- Geographic Information System

2- Remote Sensing
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1- Weighted Linear Combination (WLC)
3- Analytical Hierarchy Process (AHP)
6- Random Forest

4- Weighted Sum Model (WSM)
7- Frequency Ratio
9- Naive Bayes model (NB) 10- Bagging

2- Weighted Aggregation Method (WAM)
5- Index of Entropy model (IE)
8- Logistic Regression
11- AdaBoost
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Figure 1. Location of the study area and training and testing wells
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Table 1. Groundwater yield data of Ardabil Plain
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Figure 2. Groundwater occurrence factors of Ardabil Plain
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1- Global Digital Elevation Model-Advanced Spaceborne Thermal Emission and Reflection Radiometer

2- Operational Land Imager

3- Normalized Difference Vegetation Index
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1- Natural Break 2- Sum of Absolute Deviations
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Table 2. Result of Jenks optimization approach for elevation subsystem

NM; AM;
SAD <. " e S i 5595 bl Lo oM™ gaiols Lo oM slaas
(ool Sl) [ Sz silodise miyeNl ol XS ¢ o

VY0 VYIS AYVA — \OFY

Y5l v
Y1Y/0 \YEQ/¥ \OSY/Y — YYEY
YA/ WOFIY AYYA — VFYY

WI/A \BOFF/D R VYY) — \SVE ¥
yasa/. VARV \SVEIY — YYEY
WYE/ \\aaild VYYA — yYa¥
VESF/D YFEE/) WAF/) — 108

\SYIY ¥
\$¥a/ ASYEID AOYD/) — \YEY
YYD Y WEY/Y — YYEY
WY Y8 AYYA = \YAY
VFYS/o VEYE/) WAY/) — V¥4

V-a/a AOVA/D 00 V) — 555 1y
WAV« S \ESEN — \ARS
veva/. YAa/0 VARS/\ — YYSY

1- Receiver Operating Characteristic

3- Area Under the ROC Curve


http://dx.doi.org/10.52547/jwmr.11.22.273
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.4.0
http://jwmr.sanru.ac.ir/article-1-873-en.html

(2170 FYForee (27209 FYAvooo

FrAseee Froooss

[T

FYfoene

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-03 ]

FfYorer

Frevens

[ DOR: 20.1001.1.22516174.1399.11.22.4.0]

[ DOI: 10.52547/jwmr.11.22.273 ]

LYY ojles [omaly Jlo 550l 0 oo dolitingly

vV WAL i g

. . : : YFeeee TAsees :
§ 3 s 8 . - :
< + . o -4 -
B s < < =< <
r ¥ F = () =
: |3 i 8 :
1 Pl X FX X Mo
T b= =
t 3 s 3 s
: 3 22 :
9 Fo- 91 Fo- -7 I~ o
> > > > >
- e [ °-
. 3 - . 2w 4
4 L3 3 [ () Wiy :
> > oy . M > I~
T or| ) omiees T = |e8 wya-rrar T
C3 --viv O 'vAY/1-F)
(oalao) v 5L @8 VY/A-1A/0 g "1 /1- 1555
@8 rre/s-vVE/D IR I RV RV P - :
4 O il oSyl b 3] L |5 - |
YYS/5-YIV/D > YA/3= AA/A VAS/1- PYSY
[ CB  Jusssf eeiis T r|es T X |C3\rn-vrs =
@R v\ V/5-rvr/v CQ Syl e CQ Syl s
oS SieglS S E— — JONRS
. F A 1% e ry - P A [ (13 ry - ¥ A [ e ry
x v T T T T
YPooee YAseoo YFooee YAsooo [ 7 200N YAoooo
Treees TAseee : : YFoooe YAeooo PO YPores YAseeo .
4 - 2 2 2 o : P L S
=< < Fr< =< <
(s = F = S N S
H i i % g
b o 5 - o s - - &
> o o o o
>~ ¥ T r =
.- -
S T T =
- £ 1 i 3 :
o E- .E =1 ot
.- s 2 -
(L) S Jadss (550) 4L, 31 alol®
OB (YUA-F-/A) oo 5 % . . = B L Y-1d
@8 (r-/a-Fri) ey 22 ;| A SEn sl 3 |CB mer-frev £
- : 4 (NDVI) T YFV - SAVS 220 ,) s -
O rrv-vriies  CRuepess | F O E1 o CBuwses [£ £12D7 Cda 2
@B (FTIY - FF/A) il ps) 2 = % |G sAVE - ava- =
Siogas og -/6)-() @B AVA- - 18-85
- ¥ A A} Yy ry O -
e srogks
fi:... VA:... ot A » v ry S 2 ve (a4
YFooes YAeoeo YFoeeoe YAsooe

Figure 3. Surface layers for groundwater potential modeling in Ardabil Plain: a) elevation; b) slope; and c)
rainfall; d) distance from river; ) NDVI; f) Soil; g) land cover.
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Figure 6. Groundwater potential map based on Naive Bayes model
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Table 6. The results of previous researches of groundwater potential mapping based on IE and NB models
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Abstract

Although groundwater resources have long been selected as a safe choice for resolving
human water requirements, overexploitation of them, especially at Ardabil plain, has promoted
a decrease in the quality and quantity of these resources. One of the significant solutions is to
identification of the groundwater potential zones and exploitation of them according to their
potentials. The aim of this study was to compared the efficiency of two objective models: Index
of Entropy (IE) and Naive Bayes (NB) in groundwater potential mapping of Ardabil plain,
located in northwest of Iran. For this purpose, ten groundwater occurrence factors including
elevation, slope, soil, rainfall, distance from river, land cover, normalized difference vegetation
index (NDVI), lithology, groundwater depth, and transmissivity were used based on the
availability of data. In order to reduce subjectivity in groundwater potential modeling, all
spectral groundwater data layers were classified into objective classes by using Jenks
optimization technique. After computing groundwater potential index for the models, receiver
operating characteristic (ROC) curve and the area under the curves (AUC) were implemented
for validation of the models. The AUC values for the IE and NB models are 0.728, and 0.821,
respectively. The overall results approved that both of the models have good capability for
demarcating groundwater potential zones but the NB model performed better than the IE model
for groundwater potential mapping in Ardabil Plain. The results of accurate groundwater
potential mapping at Ardabil plain can be useful for groundwater resources management and
avoiding overexploitation in the plain.

Keywords: Ardabil Plain, Groundwater Potential, GIS, Index of Entropy Model, Naive Bayes
Model
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