VEN ylianls g 5les /Y0 oyl /235w Jlo juul 055 o pte doliimng}

" 59)-’ ‘\J&Q"

$) rb il g (5559UaS pole oS>
3l 03> Cupite aclingsy

RO 3D paoadd C 0 g ity 18 awle ¢S guan mas dul 35,5 g du Lo
(k0 yad (yLiw joends 365 y90 adlllan) SE £ludl (SS9 0 Colua

£ 5 o 3" A UbLb 3505t gy dons ¢y ylon)!

5 ol &aiily wis ) gl IS ggmmatils =
(h_piri2880@u0z.aC.ir : Jggue odiumg) ¢ bl o&uiily jbobuwl =Y
D5 ozl bkl =Y
b5 oBisls (pe ¥
WWAR/AIYD 1 b pdy Fu b WARAVIY bl ys o)l
A BV tasin

boume 03552
w2l SB 2Bl pae g ialejl slalas JJoas gl ol g o3y ey g pwScdy S (Slgyin Colin puiitas (5 pSojll 1BAD § dosile
Calin iaobe pslaiods yols e 58 3,505 S algs slayzoll 5 odkitl b lyise |y sl ol il sas slazel i olaty ool sy

W8S ploxl Wy (i ped )3 (gtan (as dSud g sty ) (wile (el €83 lady, Sl edlitul L S el (Sg)an
ools s olSetof] & dmsalUT 5 inles] plrdl (sl 5 (6 pslgas (csstocsil + —1'+) g 5 S igas VYo olass epshiio ol cly: g g 3lgo
A5 6503l Sl S g (S pSlcolin i tpl o Jlosls widow 5 b ¢y doyd (S gludl (Sgysun colin (ool b oiislojl )3 s
St Colin oLty oy il 5 Lesics s 45ub (s 3 sl e ) oolitul | g o s ySesll (sloyzally 5l o3litl b s

5 olitl Sl (3llae sllad g s Sy (Sl s9iome comsd s Slaline S o e (ol pslatess 08 3590 gl

0Sbe Blao glbs 5 s Slaypo Sk ke (25205 5 (+IAY) el o pd 23Vl 392 DS L el 83 Jao oS 0y L3 gl laaidly
odlitwl b osly Comolus }_.)lﬂ S uioren Sl o Loy dilate > S glusl (Slgyin colia o i (gl Jdo cpying (+/+ V8 g /4 YF)
glidl (Slayin Culin g (oS et o it Al 5 Sl o3 o Sal 03 (038 ho 3 85 3l LS e gmas 45 Jia |
bl e Ao iy > S

Sl Al S el (Slyyien ol i > sosimn igh slaisy slls st 3Slae Sl ol ol 18 e

L) (Sgpled Colin (egime (hga slasby) 9 S Cbdgj sl yzalyl 1 oolatal b ol oo adls pdy el (Sgyam colia (6 Sojluil ISl

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.74 |

bbb cpl s Gk 3l g cunl ol 0L 4
G g g ey JB G 5 Sl s
555 o055 Wyt et 1 0> S 35 5yl
o5 5 ook ccale glaoel) Jida b Shy g5 ol
Omesd sla i, 51 ealasl solaie pedds Dy dija
@ peltn e (o) Cowl 4B)5 )13 425 3)90 malitine
Sl wle jl oolitw! « S bl o glaosld 3)9] Cuwd
b Sluogad Jisl ple &5 ol Jdoay (B) wib o
QS o 3ygl )] dbog; Sluogas jl edlil b 1) S5
&y 2S1(TF) Sgd o dija 5 CBg )3 (ag2adpo sl
sosly j1SB (Sgyln Sluogad uess (gly Jlil
Ly sl (ogase pr S 23l e S il
o Sy @y opl (V) S e edlitul JI odle 50
51 (1) S o0 bgrye clpd o Shg 4 1) c8ldy;
Wile JEsl ply aswg gl Silaie bl lad,
sl Ll o)y ey (Sene)S) by,
Wlo egan her e Giledie SLSESS
GVl ol Db (ANN) egins par (slaeSes
Olyer ) b Cagome (bt Sl Shy 9 (mobe
Cansj Egiio Pluo gilwJio 10 culio gbl S0l &S
Slp (V) HWer g jpedljp ladl drwg leore

WD) peSd

Egeae Jigp (S Bl 395 sla Sy ol b 15 Waogly

Ao
S odbss Lame )3 1S sboossy 5 oslss 5l S
o 9 S 2j90 S ple il gladdls > oS
bl g Seslod bame opl Sluogad 4 05 (e )3
ol 4 olge (SB Claogad (p ke Sl 235
eS o jloans g ie 1 390 o)l glsl Sgpi
gy Glisd |y Sluogad ol @Ml Jlasl 5 o
gl (Sdgyien Colia anlaie by 398 5l 2590
O 2 &S Sl ST (058 b Shy ke S S
b @i depiSas (b g ol Seis ey
el fee (Soigdorde ladnld K 9 wejnj
O ey SB (Sgpan Cobe s (pinen
el ygp gl Glases I (295 Uy (e
aliee (sby g, celudl (Sgyin colia (5 ySojlul sl

slagbyy &5 Wb ey lejie 5 aRLL]
Slasyie Sghs) 5 Nicalie Giagg sl pRb;l
Sy b Ngyee A (iS85 slaojon lp Foke
S Sl pSojlul Gl &5 Slold e
2 s oyl cel &S wiwe Jolos 3,5 o ploal gl
e (5ol (VF) Bgdioo (Shy nl Soilul
5 Olj SGyo b Joeme pbar gldl (g cola


http://jwmr.sanru.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A8%DB%8C%DA%98%D9%86
http://dx.doi.org/10.52547/jwmr.13.25.74
https://jwmr.sanru.ac.ir/article-1-1111-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.74 |

Yo

Cdl SeSa g Y M (g (Sghas omas dSud
a0, yglp 1y, SBoglusl (Sdgyun ol S
d‘)’. ‘5)3\11;. LS{U|93 d)‘l.é‘}\a.bo JJ.A sls UL.» 4o
slaghyy J1 (V1) ohlen 5 odljcwss )b nie
P Epanmas b g plady by Gem S,
olaiwl dgjlee dw ppl oje Gllsy 5L (gile Jae
9 (S Guao omalt 4S5 cawlio >)§.Lo.c )’\ USB C‘k" .JJJ;
Slllas oj> 55 Sllgy ()l gilwde > bty jb
slp (Eghas Gign I (VF) hlSes 5 drogo (awe g
Wk Wy oy Cbd dejnj O e (gilu]se
mas a8 3 i bl dadllee a0 )8 eolsil
iy & o Sl note » @Y U sgas
Bye Wby Sl () sy > nEPl )b
oo\l s giums s 45w g ooy By oywilo ) sl
VL LB bty Sy Gedle A38)S s g 208
..\)lb S0 mas A Ay Cond

Sleas pbool wlidss j» ab aesMe &S yebjlen
Colia Gaple Gl (egan e iz sl
pldl Clidss by b edlaitel S gl (Sdgyuun
5 Slodly pbuil gyals JEs g SB b b1y 5yl o
o3lisl 25l g e )S) b g el €S0 by |
elsl (SJgyun colan 3y9lp Ciun Guins cpl (5 53,8
(s 4\&».».: M w)b LSLQ’(J"’5) )1 I Ls Sk

sodly SaS @ g ludy jby il 5 eouae
colan o JI dlge do > ‘Jl> Bl yomen S cdldg;

Al e S an sl g (S5 Sl

g g 2lge

OU‘“" Jhei y» é§|9 Koyt gl youd adllas 390 adlaio
Slatie 4 olpl (Bpboge  pluesh 5 ol
438> Ve gy FY U addd ¥O g a0 &Y olélas Job
0P A (o g e VY B Y g (Byb sk
Sis g 0,5 Bl gl Sldlae ddlaie )l 5 Jles
€5 5 oo £+ 3 oS Jlo 3 ol (S e 033
We ol )5 sl (gl b o yio YA Lyd paws I o)
ool SB gpe le Ve Ges I S aige
A by e VO XN olal b plate (gaaSud
Sopaiges bli g adlas 390 dilaio Cusbye (V) S5
W e lis 1y e

Sy dded g (bbb dg050 (S ym dodl> )50 oleol

VEN ylianls g 5les /Y0 oyl /235w Jlo juul 055 o pte doliiang}

i sl Jie 5l SB el (Sdgyie colia o i
lp gl 63,8 oolil ges w0l p xS0 g puenas
Colla (gilode g (moia 53 Byiehl (p e omed
w5 o oolinal W gedl 5 gl (Sgsn
93 3 (gilo e (sl ol Candts LlS 905l 5l a5 claigo
oy doyd glayialyly Jols oSy cpl b eolaiwl b,
P 9 Sy Culin 0ligd (5 dlge huoyd gy o
P> sl meoal €350 Juo 09 SB 5l josane
e ime Jpsa ) S gpls jogase
9l Sl ad Al a5 3,5 QL ouiS (g
pegae pyx e 4 dag b gldl (Sgae colis
Jae 5 (V) ohlsen 5 shjecbioy =5 sbml el
Colla dpsly lp (eotas (as &S g (o))
b 05,8 elitel hujle bk glal SJg)in
AY 9 b gopuwp mas aSud O L oyl adlas
bt Sgphn Culin s el saalS by i
5okl b ohlSan 5 S s pntls il e ailate )
S guas mas dSub lapiuw 5 S Cabdg; slaosls
ole g W35 (moie L SBgldl (g cols
Sorir Cole Gogiy 2 @UIF el wil
sl (V) hlKen 5 biSse (V) 35l S glail
Colia pess g S cuas ol gl 1y prenad <80
odltwl Juize g (gyome)S SB g0 o gl (Sgpan
2 oode SB (Sjdehiee Sluosas I lagl ias
sanlie g 155, odlil o) (Sopd g olhews Glusgas
rlo LS ‘_;1359195)9‘ Slaogad dp)l5 &5 2038
Sdgydd Colin et dep cel S Gliogas
Db o0 Sl posls Jlile G b (B g 255 gl
5 oioke Shaeln ladse I (V) ohliSes 5 sl
gwil (Sgprmcoba ogbe Glr @) oesS)
o] adlae gl 3,8 solizul 3,55bul)3 bk
ol el bgy b e &Iy Jlaul &b & ol ol
S)S) Jho 4 Cund gyl Cove g B G
Cebls (V0] phlSen 5 EMSgiisierg blise Jly65
mas &b 5l ool b 1y e cudd gzl izl
2 )8 oyl (Bolai SR 5 5B shate (sgas
SRz Jao 0dd puyp sdse ol ol mls bl
ol 2l ilwdud 0 gy oblg g cdd Solas
5 )6 laie Jao 5> jlodlaal b (VY) (Bao 5 (pee


http://dx.doi.org/10.52547/jwmr.13.25.74
https://jwmr.sanru.ac.ir/article-1-1111-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.74 |

S dbar g (bbb dgemme gy darl> (i Gl

v# SB bl (Sdgprd colia ngin ) peeal €853 5 Olaiidy 3 edle (Esias mas 8l 3 )8 g dulie

44 48 52 56 60

25 26 271 28 29 30 3N
25 26 27 28 29 30 3

g
2
2
2
2

Legend
[ ctasbe st

B s s

1,360

2,040 2,720

®  anllines e blis ——

Figure 1. Geographical location of the study area in the country, province and city and sampling points
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Table 1. Statistical description of physical and chemical properties of soil samples
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Table 2. Pearson correlation coefficient of measured soil parameters
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Figure 5. Predictive and observational values of saturated hydraulic conductivity with decision tree model (M5)
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Extended Abstract

Introduction and Objective: Direct measurement of soil hydraulic conductivity is time
consuming and costly, and sometimes the results are unreliable due to trial and error. This
parameter can be estimated using early soil parameters. The present study was conducted to
predict the hydraulic conductivity of soil saturation using decision tree methods, support vector
machine and artificial neural network in Helmand city.

Material and Methods: For this purpose, 130 soil samples were collected from the surface (0-
30 cm) and transferred to the laboratory for testing and analysis. In the laboratory, the
parameters of hydraulic conductivity of soil saturation, percentage of stress, sand and silt,
organic matter, acidity, electrical conductivity and calcium carbonate were measured. It was
then estimated using measurement parameters and using decision tree models, artificial neural
network, and saturated hydraulic guidance support vector machine. In order to evaluate the
models, the criteria of explanatory coefficient, square mean error and absolute mean error were
used.

Results: The results showed that the decision tree model with the highest coefficient of
explanation (0.83) and the lowest value of the mean square of error and absolute error of
average (0.0026 and 0.0019) is the best model for predicting the hydraulic conductivity of soil
saturation in Hirmand region. Also, the results of data sensitivity analysis using artificial neural
network model showed that sand percentage, lime percentage, silicate percentage and acidity are
the most important factors affecting the hydraulic conductivity of soil saturation in Hirmand
city, respectively.

Conclusion: The results show the very good performance of artificial intelligence methods in
predicting hydraulic conductivity of soil saturation. In cases where it is not possible to measure
hydraulic conductivity, hydraulic conductivity can be estimated using early soil parameters and
artificial intelligence methods.

Keywords: Artificial intelligence, Constant head, Early soil characteristics
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