[ Downloaded from jwmr.sanru.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22516174.1399.11.22.5.1 ]

[ DOI: 10.52547/jwmr.11.22.96 ]

il o ilio g (55,9LS egle oSl
3l 0 Cu e caliulingly

-~

¥ VAR e g 5l VY o)l /ool Jlo 5l 09> e asltingy

” a2 st AJLED"

S 2 (Sl Gosly (5,15 piged (sl igy (1) (o) 2
s2955] oz 3Slo gy b SB p3 OF Soii CulylB

. £ = . Y - A ) . .
0‘:’5” J..ol:-s ‘;M:Le),i Lo)%m‘ na!)"_,,.bul.c‘ BY ] wlo.&b).mbc ba,)’).uw.. Olalw )0

sy o8ty ety g (g sl (csine 5 psle (5555 gt =Y 5 )
(ntahmasehbipour@yah00.com : Jgguse odiu53) ¢yliaw ) oKl (g b0l g &5y0 (wdins 09,5 ¢ylustils =Y
e ol8tsls gylagesel 5 ym 095 Sl ¥
099l8 45 olStils (g)oj5ul g @y 09,5 holil —0
ANV s pls fo,l ANVIYY wcdl s g,
We B A8 asan

LXVCCS

Chlw Gl jpan pae g join SWodls Najly g ooty (g5 ) Sgy p (e )bl Silwdae S,
2 omo i a5 by gy 5 5l cmlsly B0 3gag luebl BB jeds pas gWaodld 3ylg0 Ll 3 il e Jo
Qg dw Dgis Culld L51,1.: Gble ow,m jokieas dlio ‘_,.,l 3 dgui o0 03w i Hai 90 buuy jeds slaodId
032 13 (29,51 pouSlo (g 51 o3kl b (5 pS digei s '(CV) bl b sl mims L] eyl gy (5,13 praiges
sl 050 )3 0l (6550311 (5 pdydeli (110 B Al pils (yidg iy plonil (1 )5 1,8 axllho 390 05,0 jusel
Sl g (2lpue w33l Biyb 5l (9ejl 9 j9el Wl )3 dhanly el plgie @ wislas dlginl 1 oslil b o,k
@90 b Sladllae GeMb! 1 (5,15 paiges Sl 8 (1391 52 432 9 059 b (S0 S Jdd &) (yuimod b 4SSl
9 0ple il (SLaojen (5ylapsul g S Chlis peagi Oldlhs (ioned 55,3951 Ujl ols (15,135 il dilaie )3 aid 5
ROC Jole jl3g0d i a3liw! 03,8 g oyliw ) ylinw] glallie O C8 pd 51 a5 9,95 Jlowd )3 045 ailddg, 51 oiSe
& ‘LS);“?“)‘U 9 Jolake ‘u,.?.w‘ Oy duws) le)" )‘bw 3] Eb.w L AUROC )Lﬁ.‘o S odliw! o CSe $‘f
ol ol s b i I Jeols gl Como b LS oS awil 0 +/A0Y ¢ +/A0Y +/Q00 L plp iy
ST g ,gSe > WA pl & Widgs o I Cgldke (o390 U gy dw ol 1 S 2 30 B ol,b 51 olaS &5 33
S sl R 0 Slos (L I Jols doxss bl g o s0dlie yii b S& €l 5 o] g1, ¢ ouiSD;
Sl luicrglite (g 5551 il b bLI )1 53 1 Ll glis (l5 oo 450 yobas Mud 2a ko (5,13 pciged (w9 ) duw 51 Sy 2 (ot
daxi a8l ol (e 5yl anlllas 5)90 oy £95 A (BTl SIS 3500 oy (Gilwde wulyd (g p5 )3 WS (nl
o sakpting Joo 3,5kas (5533 (g 93 & Copm sl g1 (6 5518905 (595 5 Y 395 bl by b (S Sney
gt gy 0w ol (g oy 4 dagi U adlllae ol 3 (AUROC =+/2007) dld olid Linl3d] o35 g 4 Dok
0j9 4% bl (glwdse g1y (Fllao 0595 qawg sl g ) S (510 p1diged (031> o5 Shai &y dgi b @ vl
Ol ailiio Sllllae o)y (5152 3950 by canlllan 3)90 dllaio 3L Jlw hw 4 dagi b 090 00 dpogi LA 3 90
g @l (6 il 0315 b qawg (s2j9> (5132 b g e sS SLaojen Tolaw )3 (Pl dy CBS l (jlwdnd

ClnSio (6 3235985 (dadlg (w155 IR (o il g2 1 glS Slanojly

5 Sloj Jll (58,5 Jls )3 @ 5l g oS gnse b dosle
Vo) 2l g9 olas, legdy g (Slglyd b, 255 Jbe Sl oolil slhixe 4 S (gilwJse

P paiges 1l (Smoin dlp Jae Sl edlatl
g 35l 2 digas o] slsly Jso (sl el 5 295 plos
R 9 $lhgy sbly Ll )98 )l paiges
and oo Lt 1y (S (Swly 353 ©jg0 4 (53,
3 4 ey JB sl ol 4wy gbedls
Wob oo e byiel)l Cunpdl Mol g jio slaans )
(¥¥) ol)Sen 5 Van Den Eeckhaut 4 (YA) Legendre
A iy (ST e lp | b owir
5 (S dges Ol 4 dw i sl e b
Gobn So Sl wb el Jao 0 Ban g (VA)
Slaged 4 Wl o i opl bl 1SS LB g slexel LB
‘) J..\.a dbb).m‘)b 9 64 ul.’x?.:l Lb).«m ul?w‘ d‘)’. as
Shoblas (pdn 53 Bl s 2> 5l (i S o 359l
ool Jdo slayialib 35l (sl 9350 (slaodly plos

doosdy (S lp culie (e o8l jslaie 4 SIS
oS Ban g (gly odlawl LUy by Jao oyl a5 Wil o
ddalaio &8l 3 sl e b 1) i 5 (sinddlaie
dilaie 5 & dalllas D50 ddlaie I adl Jnl glize 4
sl (Sidotie oyl «(Sighigeds ) il 55,5
e eo5 IS5 b T3 Sy g8y (sl

- PRI - ER- o
Jes onl (0) Db 0dnel T idmihn (SSdligess
L byl sad s U g dbsa (yloj Lials ;o Wl o
SVAPY) 2l ddo ladbate (So5gdshyg05) (s b padd
S Cundy Gilwand 5 olold slp b Koo Byl
23 &) bl ) Cusl (s (py 3)90 0y & (ibls
(39 05 oamlie ] 5 5] (b Lalys 3 4l o)
Mgy S 98y Jlainl aSuny (2Ll > Vg g ooliul
sy a5l s age Jele (IS)

1- Cross Validation (CV)
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Figure 1. Location of study area
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1- Digital Elevation Model
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Abstract

Statistical modeling methods are based on multivariate regression methods and require the
presence and absence location of data for the construction of the model. In most cases, there is
no trustworthy absence data. Therefore, other methods that are based only on the presence of the
phenomenon are used. Considering the importance of modeling - saving time and cost and the
probable prediction of the process - in this paper three sampling methods, Bootstrap, cross-
validation (CV) and subsampling, were investigated to estimate areas with groundwater
recharge potential using the maximum entropy model in the Marboreh watershed. The
information about percolation points in Marboreh watershed, which was gathered using the
double ring method and soil sampling, included the location of the samples, soil texture, and
percolation rate. Due to the extent of the catchment area and the cost of the sampling process,
information from previous studies in the study area, which were gathered from the Regional
Water Authority (RWALP) and Agricultural Research, Education and Promotion Organization
of Lorestan province (AREPOLP), was also used. The ROC index was used validate model
predictions. The validation index indicated that the bootstrap had the best performance
(ROC=0.955%). The results showed that each factors in these three methods was somewhat
different, which was more than other factors in the drainage density, land use and soil texture.
Based on the results of performance index, there is a very slight difference between the three
sampling methods, so that they can be differentiated in relation to their different strategies, and
this difference in the outputs, is not related to the diversity of the phenomenon studied. In this
paper, according to the results and assessments, the Bootstrap method is recommended for the
modeling the groundwater recharge areas due to the small number of sampling data compared to
the very large area of study. Due to the large extent of the study area, it is suggested that this
simulation be performed for more precision at smaller extent large areas with further data to
study similar studies. Despite the increase in the number of pixels of high infiltration areas in
the Bootstrap sampling method, compared to the other two methods, the performance of the
recharge zoning increased slightly.
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