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1- Recursive Feature Elements

2- Frequency Ratio

3- Statistical index model
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2- Classification and Regression Tree: CART
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Figure 2. Groundwater salinity hazard map


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.8.7
http://drnl.sanru.ac.ir/article-1-143-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.8.7 ]

[

WA il g ke /Y oyless /gl Sl / i (8])) slisl g g 50

4 ool CE ) (gaiabb 11)oSl 5 wlued (TS0
55l VNSE 5 BN 5 YVIDAY L iy g
W)l Jole 5l g (RF) (ol S (29, L (sl
1 aAlols iy 130 5] alols oS (slmS ) abuols Lolge
s 1y Comnl cpjiiin Gaeipj slocl g o gl
PPNy S TS Ve U A ~SC R Y8 | K VA R Vvl Py
SlodiS ) alols Jalge glis)| Jsle j L (CART)
05 g Bl 5l Aol gl ] dols o Sai
Sl Jre 3 )35 ,80 Jalge (g yiage S| (BS 9095 Cash
opie M slghs) b (deejnj ol (5yeb sl

Ll o
sl Caky adll
Sl ged
[E- ) o
Lo s 3gli 31 aboold 6.6008

iSad glmaiS jf alusld
wdl s

il ol

2o (e Azl ) alsld
e h sl e
wtenjpt s el
ol g

e Gl

ez,

Loyl alosld

byt

Cad gLzl

S glisdt

ey glizdl
el gyl

Car

Uy a8U5 3 alold

oyt X g ko Capnwlis 3L
il Jre 5o odlimul 3y90 yrahl Yo camwlus 3JUT
0903l 31 oalisl b inej 5 slacl (59 jlad (slaaiis
JBl 855 )3 (o) 3)90 RFE) iS5l Sy Sdo
s iledde 3 ool 3590 (o yiie s Sl 2
QL 1y opeite Az sl Jde (slp (wojn sl (5y9
» glayl Jole SUl 508 (slayloges 4 dngi b s o
ol 6pd Jad 50 Jelse a4 Cons oo plos
o)lol &S (5925 & sl 13,08 (6 yttey Cupmnl Sl s
Oygo ) Gilw i o s ml58l 4l a5 (RMSE)

(a) RF

d2d o i |y boyusie 51 S ja 38,8 oapol b g Bl
K piaysSl ol [ (sl Jae 5o glis) e sl

i
1}i.4307
i

27.5925 H

BT Cagley sl
Sk g

sl

[P ER IR
(Soi S\B A 5] absld
el sl

i)l bt

a0 slads s laleld
ey slal plas
wienizt el ct
ol S

wemed ol

&Li_'-'JI

e gs1a

Lass ,lalold
iadid (gLl
PRCPEEE]

ey szl
waldl £93

e

U s 315 31 alusls

15 20 25 30

RMSE (%6)

(¢) CART

|
|
|
|
0.5779
j

i
Li64s
H

0.6 0.8 1 1.2 1.4

RMSE (%)

oo 1z (sla e Cuwlue BT -V S5
Figure 3. Sensitivity analysis of multivariate models

(SPI ) L;Lm,j Syo (sodly acgaze I oolaiwl b W
390 Blods ardliS JUS oyuiie g0 Jho g Bigel 40 &S
@y 3 oo 3Sles (b)) sl a28)S )18 cons
o SerSl calin | blE) lialiae (5,50 Ll JS
V4 adllas 390 ailate ) (o Blu p (utonjorSus Vet
005 1 33 a8 (g yaus bl (Ao Vo) i pnandll Caound
st bads cile gly (Solad job 4y &S (g0 dlais AV

03525 SR (5900 b Ak i lite]
ol Ban dueinj Sl (y9d sl asis 5T )
P eins SBol (ed gy Jlanl b (dble olulid
ses aid )l ol a4 Caol 5L coplpll (sl iy
oS Lol 5l g 398 byl o] A lsl sbasliygy 4 aog b
piY ksl g G5l 486 ol S 5 b)) g S 1)
Condy (aojp SO (698 Copmlus sloadds Aib o


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.8.7
http://drnl.sanru.ac.ir/article-1-143-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.8.7 ]

o Pl g sglSerls slasby, 3l edlital b (e slael 6y9 ks 1 oo Jeloe 25

S olols o6t @ 1) bW den Wlgny Jde asdlis
Sl v el oL ply e pj colus ik
ol pj colus awbre 9 ROC v ou, dpuslee
,mtglﬂ9aﬁ,§)a;)>giibpojluﬂxﬁudu4;uml
sl ss Jre gl a5 olaJuSy sl ailinl
G gy ol Sy b oodd 0ald asuil  uejy;
Sensivi§y 5 Specifity gl adlis 5 awglis  Slanlis
Gl gl edls g0 (pl dwobre I o e o duwbxe
9 Cond L;Lmobb Lgl)" Aald U)9 ‘Lg)LaT ()»L'“’ ‘Lf’bl)'?
o 35 Colus a5 Dgd o alan Mo Lilodds &Il 50l
(Solp Cuns gl by, Cus glaodly L;IX—(AUC)
&S caS o o oplply Cal sdel Candy /AN o /R40
PR3 Jhe 93 S (e 3 )Sdas I Slgl5 Cund b

Coaws] 0dg )1))95)g

(Slghd o sladue Golol  aoj sl 9
bl& (1o ¥+) 5 wud bl gll (adls wald 5
A oolawl Al cus d‘ﬁ alady Y oJ.S);)g D&
gy o oAl x> o) Sl Se e 2l
Mbo ey S ROC oxie s wyp ROCT o
ol Jisl g powi sla Jao cuaS o lis oly
&S Cunl (£)1505 ROC iz .ol Wit (s iy 9
€559 Ly 4 Jlo by a5 Lo JuSy cons ol »
33 (Cute Cawpd) Blodd gwiim (woip) sl ()98
Caw pd) Bilodds o iy Cauwydl oS ol S olias iy
ROC(AUC) ixio 5 Colus 3950wy (sile
@3y g8y pas g £58y Cuyd S |y Jae Ul
4 VL AUC b Juo S o gy oad cisps Gty I
s2) gdaw Sl osd (o a8 i ) Jue opyie leie
S Cas w95 S bl ROC(AUC) o
Iy s gl wdS uos a4 Wlgs Jas assls .l

— CS, Area=0.9083 —FR, Area=0.9239
S|, Area=0.9057 Area=0.5
1 =
08 | [
0.6 E
0.4
0.2
0

0 0.2 0.4

0.6 0.8 1

0 e 93 sla iy, il dlols slaadss oy ROC g =¥ S
Figure 4. ROC curves for the resulting maps for the
multivariate models

il ool gy 4 Cund Gy e 3 Slas
.CA.»)‘ 039..3 )1.))9>)J M CA&)\)

opiio Mz slaJie 3Sles Lbj) @l uioren
I3 ol gl 5l Jae 93 o oS w3 e ol (¥
@S Jse 95 5o gl & LS SuS o jom g Wlody,

el slwodls jloslitl b e 5 sloel (69 g8y Jlain] Abd sy )3 0ie iz (sl S0 0 Shos -V Jouo
Table 2. Performance of the multivariate models in prediction of the groundwater salinity occurrence probability map

during testing datasets

foroudl TS yd lay s Je
-IA Y Tl
-IAY -1AD T o g
-I5v -IvY T o Gy
-I50 IV P GdSsle 56y ps
-Ivo -Ivo e SalS s

Ol 2w pols Gigh )0 pslaie pdy 35 olulis
(Slod Cus opiio 93 o by 5K L (LR
SR o piie L slaghyy g aald ()59 9 lel aSls

i) ol (6ysd il 8L @l Gl sl
Bblie g lagloj 3 p3¥ Clelidl g b pualy (18,5 Jai )3
i seol (6)sd datns bl B cul b5 Sl


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.8.7
http://drnl.sanru.ac.ir/article-1-143-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.8.7 ]

oy

S 4 Sp25 3blie 5 canl jo laesl s 5] Aol
9 )9 _d‘@h.j a3 jed claanlyy 5 (S
sl ()9 b cod il ble ol oliw] waw
sl ol gk cnl @S Gezmes )l 58 (s
So90 2 6 e Jalo lagudgh I alols oS
S HounsS bl pSey 5 el oy o
PN R e slacl culy oy 3 S
sl i bl mls bl j1)55 0 (g5 Comlus
aS o s e i Coluse jlae 1 edlatol b oy g3
DP9y 9 A S i 08kes Jlgld cuns by,
2l b b o) el als wals o g ool Lasls
oo ably 3855l > Az e ) cdlhe (1) 4 (V1)
Gl slapsite 9 C8)5 )13 (g 3)90 b piie (oS
S 3o ol 1) K51 Jlo b w5 Bl s on
oottt (oSiunad a3l b 205 iy gy 3,8las
g Jald 59 sl o, u)&m Sl ..\gliu? LS
£89 pie b s 3 ol s 2L )bl a3 ls
P& Jb oo ads ol g bl e wyp dy90 S,
09 p3Ee 2> dgng 2lasy alads oS olawi la WM Sy
an Wl 3 &5 cusl Qo oM g 1 2S5 e Ll
0yusio 50 sl ybg) plod 50wl 0dldL slasl golas ) alags
Sy g8y BB b asly oS oS Sy Colus sl
Wiy oo 53 Conl Sow Al oduis ouiS]y s lpssy
Sz slagbyy oy 8l BB (Bl o5 L (B3l e
wpssl gy 4 Cens (Bolad K by opite
03 053 n Gy 3ol preal CE 3 gandib
2 A (V) 9 (YA) (M) slaasl b mls opl a5 conl
plo i 1y ol K Jae 2)Sles 3558 Olalllas
s9b & s Cillan S o ymo oite Nz (slaJso
(sdndib wiyoSl cpdin 5l edlaiel b prenad <0 IS
5 3 3ydte sanadl wi)sSll G 4 s e B
Jbe K plys 4 (Bolad S il Jue Jlie
x> g WS (o oMl mreal CE > (piz Sl S S
Job e woml 0jble el CE Sy & Cuwd
i) bl 2l sy sl Juo oS U.sbui 5l oo
CE slaghyy 3 aies il Ly )l
stk > Slas wyaie Jho cpais il odlaiwl b preuas
S 3 e ol bl gles 5 uilly 9 I3
obyly g ol edlitwl paewal CB > pain 1 dolas
SR Jhe oS T 29800 Mg anadb > 658
baib o olal g ) 03y degeze G S0l
godih daanail bl )l (55 (1 SShe b g 03,5 mjg
5 eolitwl b oyusio i (sla sy 10 08 e Sl |y Sl
g o it liseo (lo)siSB (g (obigel (slapety Sl
315 3929 oymiie 93 lagsbyy )3 &5 Sk (o9 4
P s slo g e dasld 0 )l dgmg b Bgy ol
e sladie 2l jlad gunain b by slagingg
oy g8y 0 oo layesh Ll 4 (i odlitul
Ll sl old (gyolaes sloodly counS olas 54

WA il g ke /Y oyless /gl Sl / o (8] sls g s 550

4 pll el G gabddb 00,08 g Bolas
92 G d (uejp ol (5y9d lad sy
bl jlade (8,5 55 53 Jl (e 23,5 550 jsul ojg>
Vool Gt GSeSIl calan) (e slaod s
ol (69 448 arg 4 pll (o Blo 2 (putes jg)Se
2l )8 Jald Jituwe ;eS8 YN (S 5 ()
Sl Alold do a8l g b el ;I aliold (plasy) ¢ oy s
g s | alold ¢ Sod loaiS g g9 sladal )
Ol «edoy slsol wusy bl ‘L;lf sl (S
9 (Bl gy Cugby (Al (b Car (e
ein) Sl ed el Bk 3 (28 4 S
o)l ez 5 ijsel jelaie 4 )8 Wb iE
opsie 93 lagby) oy 9 opite N> slagdy,
Sy slosaliie ol ’\Y\‘ Jolis &8 S xS0 t;il,\m bosly
(o33 ¥o) 0goil 5 (20yd Vo) (hjsel ates 9> 4
JUl g Jitwe (sla)gSe aib o > (dwejnj lac]
loea il (5la g1 slasiy JuS1 Sl p b led
il wi ol g (Bolad i Jue sl (sl as
51 olas JKs hey jl eolitwl b adllas 550 ddlaio )
o ¢ gwejpj ol Cdl (Bl 5l alold (ol ;I alols
At U e pite (pyiere Olpin (Suep)
ol il J1 &S W05 Sysl Gweing bl e
WLdgr by i )yl (e glasS | alols (glas )
oy @ gy ol sl (Sen g Bl o ps ke
ol o sl 3Slas (sLoS &S sl conny /AL 5 +/Q)
ool C3)> (gl 0ol by oll o sl Jaa
O e cladelys Aol gli) elayzell
Ot ke gl I alold g b 86 jl alold  dej s
Slody woin Sl )9 g5y s ) Jse Jelss
B Jdgn Ul g cod ol g s Lol (S
L Sladls (guej ) el )9 oy 589 5> (5)blne
2 &S b Gl le e oad Gl slaygiSlh 4 ds g
5 alols gl Jole Kiso jusol 0jen ogis slacuds
5 Bodgh 5l dols 9 ladal)d 5 (Sei oS
i sl 6y9 255 ) (st Coanl I o 18l
isee glaie Sl Jobs duejnj ol g9 s
Croww & gla)l Jials b oS ) dond cpl 4 lgi oo
S 295 ey aoins Sl g a2y (b bl
o gblie cpl 039 poyied 2 & Glgie 15l cde
Sble cnl 6 £9 9 (deoinj lac] e cutly
99> Jho g 2 &S weipj ool ()9d )3 6,500
5 (Sed S ol ABl e oylal LB opite tis


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.8.7
http://drnl.sanru.ac.ir/article-1-143-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.8.7 ]

oA Pl g sglSerls slasby, 3l edlital b (e slael 6y9 ks 1 oo Jeloe 25

Sl culio saisd9) Sy w9 oo S5 I ) odlatul 3p00 slaadd cudS g losalie
Cosnl & 42 b eizren 20,5 odlitul Jhs canainy el g S gabaiyy 05 ple & SSilen
pie om iledde 1 (29 @l Cuabd pae apgly Cunl Canlie (sla e QB pre Sl S (S0 (aeip
Cge 9 i bl sladgy l edlatul L Lm‘_J.\,ag,Mla_e Gl 3l Sl o gagh 0 30,5 e dhid cplplo

23505l ) Jre giledine lagby) b oopiie W g 9> glaly,

&bo

1. Agterberg, F.P., G.f. Bonham-carter and D.F. Wright. 1990. Statistical pattern integration for mineral
exploration. In: gall, G., Merriam, D.F. (Eds). In Computer applications in resource estimation (pp: 1-
21). Pergamon.

2. Ashraf, H. and F. Cawood. 2015. Geospatial subsidence hazard modelling at Sterkfontein Caves.

South African Journal of Geomatics, 4 (3): 273-284.

Bai, S., J. Wang, Z. Zhang and C. Cheng. 2012. Combined landslide susceptibility mapping after

wenchuan earthquake at the Zhouqu segment in the Bailongjiang Basin, China. Catena, 99: 18-25.

Bonham-Carter, G.F. 1994. Geographic information systems for geoscientists: Modelling with GIS.

In: Bonham Carter, F. (ed), Computer Methods in the Geosciences, pergamon. 12:398 pp.

Bradd, J.M., W.A. Milne-Home and G. Gates. 1997. Overview of factors leading to dryland salinity

and its potential hazard in New South Wales, Australia. Hydrogeology Journal, 5(1): 51-67.

Breiman, L. 2001. Random forests. Machine learnina, 45(1): 5-32.

Breiman, L., J. Friedman, C.J. Stone and R.A. Olshen. 1984. Classification and regression trees. CRC

press.

8. Chen, W. 2017. Spatial prediction of landslide susceptibility using an adaptive neuro-fuzzy inference
system combined with frequency ratio, generalized additive model, and support vector machine
techniques. Geomorphology, 297: 69-85.

9. Chen, W., W. Li., E. Hou and H. Bia. 2014. Application of frequency ratio, statistical index, and index
of entropy models and their comparison in landslide susceptibility mapping for the baozong region of
Baoji, china., Arabian Journal of Geosciences, 8(4): 1829-1841.

10. Choubin, B., E. Moradi, M. Golshan., J. Adamowski, F. Sajedi-Hosseini and A. Mosavi. 2019. An
ensemble prediction of flood susceptibility using multivariate discriminant analysis, classification and
regression trees and support vector machines. Science of the Total Environment, 651: 2087-2096.

11. Dewitte, O., M. Daoudi., C. Bosco and M. Van Den Eeckhaut. 2015. Predicting the susceptibility to
gully initiation in data-poor regions. Geomorphology, 228: 101-115.

12.Evans, R., C. Horstman and M. Conzemius. 2005. Accuracy and optimization of force platform gait
analysis in Labradors with cranial cruciate disease evaluated at a walking gait. Vet. Surg, 34(5): 445-
449,

13. Feizizadeh, B. and T. Blaschke. 2014. An uncertainty and sensitivity analysis approach for GIS based
multicriteria landslide susceptibility mapping. International Journal of Geographical Information
Science, 28 (3), 610-638.

14. Ghorbanzadeh, O., B. Feizizadeh and T. Blaschke. 2017. Multi-criteria risk evaluation by integrating
an analytical network process approach into GIS-based sensitivity and uncertainty analyses.
Geomatics, Natural Hazards and Risk, 9(1): 127-151.

15. Goetz, J.N., A. Brenning., H. Petschko and P. Leopold. 2015. Evaluating machine learning and
statistical prediction techniques for landslide susceptibility modeling. Computers & geosciences, 81:
1-11.

16. Hastie, T., R.Tibshirani and J. Friedman. 2009. The Elements of Statistical Learning, Data Mining,
Inference, and Prediction. Second Edition, Springer Science & Business Media.

17.Lee, S., I. Park and J.K. Choi. 2012. Spatial prediction of ground subsidence susceptibility using an
artificial neural network. Environmental Management, 49(2): 347-358.

18.Li, J., A. D. Heap, A. Potter and J.J. Daniell. 2011. Application of machine learning methods to spatial
interpolation of environmental variables. Environmental Modelling & Software, 26(12): 1647-1659.

19. Luca, F., M. Conforti and G. Robustilli. 2011. Comparison of GIS-based gullying susceptibility
mapping multivariate statistics, northern Calabria, south Italy. Geomorphology, 134: 297-308.

20. Mohammady, M., H.R. Pourghasemi and B. Pradhan. 2012. Landslide susceptibility mapping at
Golestan Province, Iran: A comparison between frequency ratio, Dempster - Shafer, and weights-of-
evidence models. Journal of Asian Earth Sciences, 61: 221-236.

21.National Research Council. 1989. Irrigation-induced water quality problems. National Academies
Press.

22.0h, H.J. and S. Lee. 2011. Integration of ground subsidence hazard maps of abandoned coal mines in
Samcheok, Korea. International Journal of Coal Geology, 86(1): 58-72.

a b~ w

~No


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.8.7
http://drnl.sanru.ac.ir/article-1-143-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.8.7 ]

o4 WAR el g o /Y oyl /gl Jlos /s (o) sl 5 55

23.0zdemir, A. and T. Altural. 2013. A comparative study of frequency ratio, weights of evidence and
logistic regression methods for landslide susceptibility mapping: Sultan Mountains, SW Turkey,
Journal of Asian Earth Sciences, 64: 180-197.

24.Pham, B.T. 2016. A comparative study of different machine learning methods for landslide
susceptibility assessment: a case study of Uttarakhand area (India). Environmental Modelling &
Software, 84: 240-250.

25.Pradhan, B. and M.N. Jebur. 2017. Spatial prediction of landslide-prone areas through k-nearest
neighbor algorithm and logistic regression model using high resolution airborne laser scanning data.
In: B. Pradhan, ed., Laser scanning applications in landslide assessment. Cham, Switzerland: Springer
International Publishing, 151-165.

26.Schumann, G.P., H. Vernieuwe, B. De Baets and N.E.C. Verhoest. 2014. ROC-based calibration of
flood inundation models. Hydrol. Process, 28(22): 5495-5502.

27.Sokolova, M., N. Japkowicz and S. Szpakowicz. 2006. Beyond accuracy, F-score and ROC: a family
of discriminant measures for performance evaluation. Springer, Berlin, Heidelberg, pp: 1015-1021.

28. Vahidnia, M.H. 2010. A GIS-based neuro-fuzzy procedure for integrating knowledge and data in
landslide susceptibility mapping. Computers & Geosciences, 36 (9).

29. Van Westen, C.J. 1993. Application of geographic information systems to landslide hazard zonation.

30. Van Westen, C.J., T.W.J. Van Asch and R. Soeters. 2006. Landslide hazard and risk zonation why is
it still so difficult. Bulletin of Engineering Geology and the Environment, 65: 167-184.


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.8.7
http://drnl.sanru.ac.ir/article-1-143-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.8.7 ]

Degradation and Rehabilitation of Natural Land Vol. 1, No 1, Spring and Summer 2020 ............cccceceiirninieeininiineeeieeneenennnn. 60

Assessing the Factors Affecting the Salinity Risk of Groundwater using Data
Mining and Statistical Methods in arid and Semi-Arid Regions

Hamidreza Gharechaee’, Aliakbar Nazari Samani®, Shahram Khalighi Sigarudi®,
Abolhassan Fathabadi‘ and Khaled Ahmad Alee®

1- Technical Expert at UNDP/DoE Conservation of Iranian Wetlands Project, Iran
2- Associate Professor, Department of Reclamation of Arid and Mountainous Regions, Tehran University, Tehran,
Iran, (Corresponding authur: aknazari@ut.ac.ir)
3 and 5- Associate Professor and Assistant Professor, Department of Reclamation of Arid and Mountainous Regions,
Tehran University, Tehran, Iran
4- Associate Professor, Department of Rangeland and Watershed Management Engineering, University of Gonbad
Received: September 8, 2020 Accepted: October 14, 2020

Abstract

Over the past decade, the trend of declining water levels as well as declining groundwater
quality along with quantity is a major issue in water resources management. In this study
frequency ratio, statistical index, weight of evidence, classification and regression tree (CART)
algorithms and random forest methods were used for groundwater salinity hazard mapping in
the southern part of Bakhtegan watershed. After considering the salinity threshold for
groundwater (EC<1000 pSiemens/cm), As giroundwater salinity map, thematic layers of 21
groundwater salinity conditioning factors including altitude, distance to anticlines, distance to
synclines, distance to salt plans, distance to saltwater lakes, distance to dams. Soil salinity
index, topographic wetness index, curvature, plan curvature, plan curvature, flow accumulation,
flow direction, slope, aspect, land use, soil type, climate, land cover, groundwater drop,
groundwater level were prepared. EC data were divided into two categories of training and
validation and by comparing the salinity map of groundwater with 21 independent factors; the
weighting of two-variable methods and the parameters of multivariate methods were estimated.
According to the selected factors in the southern plains of Bakhtegan watershed, the results of
this study stated that altitude factors, distance to salt plans, distance to synclines and anticlines
and distance to saltwater lakes are more important in the occurrence of groundwater salinity in
this region. The results of validation of bivariate models estimated the amount of area under the
curve (ROC) for frequency ratio methods (0.923), statistical index (0.905|)1 and weight of
evidence (0.908), which indicates better performance of frequency ratio method compared to
two other methods. Also, the results of multivariate methods showed better performance of
random forest method with matching coefficient values (0.91) and correlation coefficient (0.85)
than CART with matching coefficient (0.89) and correlation coefficient (0.82). Finaly, in any
research, the efficiency of the models depends on the appropriate selection of the effective
factor in the occurrence of the phenomenon under study, the quality of the collected data and the
quality of the maps used.

Keywords: Conformity Coefficient, Curve ROC, Groundwater salinity, Multivariate methods,
Random forest
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