Downloaded from geographical-space.iau-ahar.ac.ir at 16:03 IRDT on Saturday July 26th 2025

4

A (g0 ylad c aady g atieuss Jles
Vo PYalado A FF s

J.M .\A‘j u.c)ku.il .\l‘ﬂ o8y

2Ll yia (sLdd el (saalilind

"5 Ol ek )

Y s, B
#* wb.@ f‘}‘é"" -Y
T A e T

ol pus Lo pdexl £

B, Y b ols Sl by Fe o (55858,90585 b OF Byl 5 S (Spoks Culita b5

VEVTEY B pds )b \LRAZAVAR SR PR B

e LS

- e

Brd gz aSlbg e 1 SL (Sgyin Colin p aSElbg S maw ($G5lgi0935 laanlb g by 13U (ingl ul
e odalie g Google Earth yolai | oslaiwl b aslllas 3)50 ddlaise odgaowe a0l cad wypw by cus ol Sod 05
5 e S Shy o sglaie 4 (Uamd g sersd i) ol ol g aS8lbg e edgume e | e 3 aseide
dable) calie (glap,uid (0 g (Candpml 9 Candjlo cundVl) calisre slacumdae o diges VY Dl «SB olowds
(Saxton et al., 1986) 59, ool p (K) SB Sgpn colin dmlxe .ab cuildy (o Kidygs ¢ laandy da JUIS
SB s Ol cudligSs 5 SB gl cogby o> (S avsl (JI (o) (S b b jahl pl bl s 23,5 plox]
batly g boble 4 Cows b Kb)5)8 5 BJUE )0 S (Sgyun colin o (i Job gl 85 )8 s 550
gaw M8l (oo Foke B g Jowd golaw 4 Cand e gaw 3 SBSgpe cola e grzres Sk
Colta il a4 poxie ol (pl & des PR S 5 oy b dacdpl Cae GYsb (Sajle > 4 dacble
5 (YIVY) Camdilee a4 cuns (Y/R4) Loyt candpol 0 syl opl ke puomed Cuol odd bbbl (Sdgyaun

L Ol o it s SIS o505 ool BAKIS o sree Ll 09,5
P IRl 0l R it SRS e ke BASIS s a5 i 09
P 01 0l s i ks oSS e ke SRS gl SLl i 09,
fBLS (539U3 o 3 ke 09, ol l ol 1 it it OSSN « gium 3 539US 5 ke Sl


http://geographical-space.iau-ahar.ac.ir/article-1-4123-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:03 IRDT on Saturday July 26th 2025

V¥ ¥ ke A o lods o)l 9 S 0590 (2Ll y2 sLad cole aolilald Y
SB il ol cle 4 asBlby o aliste slap Bad § lacusdse ;3 SB (Sdgyhn colin .cul 5YL (VYF)cwa YL
ool adllas 350 4SEllg o s Selgyiad it it ol ole S il 5 o390 )35 b S bl 5 Sl

Sgrien Colin wSblbg s cul ol (Sl 12 lS slaosly

4o AR

Ol Jl (S el wsliie (03 (IS 4 S I &S sl SB sl Shg cnytere Sl e SB (Sgyie colia
Loossy p Slg o gadge (pl g odgy Cglite S ) ol e (S Ot b g Gl 4 diwy i (3o S o ol
gy colia | alST sl 58 51 e K 5l gl SB s Ol cuis (659l ygrmed calisie Ll
Ao s GoaiSilbgse 1> O 365 sl (gy908 SB (S5 Sl B 5l 6ol silose § S il SB gl
slaaild o (9 dgdy90 30 gl > g2y cpl b il SiS glagaldl ) njnj slac] 35y otn @ite Wi
aS Lol 5l e Lo bgyste o dadiste laiso jo o 3485 daaiSilbg e calisee (sla oo 15 059098590655
2l 5l edlaiwl L pudiue e (6503101 L) u.,l).»L.; oy L el ansa 5 Oloj 4 Cawvguas u.,l oo (6 S 03101
$3lmwdice (sl «ld ool g g Jodss (Jl dlge jlaie g yalls pogase (jg il SB olasd 9 (S50 sl Shy
S gl Sdgyun colan i (Wosten et al., 2001) cul (o0 casal cl)ls glslpue ¢ ludl Sgpun colin
il jl 505 (o)l g Mol JLil &5y laes 5 J Bge BNl (SB (5403985 9 (2daw Uy, Hlade

(Zeleke and S1, 2005) cul Jl3S 156 Jawxe cuns 5 (55y9liS

o3 py «Sal iy o N olgo (S il (SB laibbo pb Cov puiian pé ¢ pabiune yob 4 S Sgyin colan
sl IS0 S Sy Colin y O s clin g 5 IS o)l i e sl S JS S5 5 50l
S sLias 0uisS s S l)d S5 g 051l ¢ dyb 51y i O colia 3 28 g I3 eled gludl clls 3 a8 g4k

(Alami, 1981) wsl o S 5

by o sloald 5 (55505890 «S1S Cly Ol e & il seo Ciliseo sla i S > O 3985 5
i 5 3 Copenl gl LaaiSillg, S o 1 S (Slsyed Sl 5 £y St byl s Gy daaiSl
5 bl da Sib)08 daaisy) loaiSéllog s o (5551890535 5 (Sojlgn Ldlo LS 3y imad § e ) slo]
adlee bl (Bahrami and Ghahraman, 2019) .G S8  SJgpan colin )3 glodisS e 25 55 (la JUIS
daccspl Gae SYsb (Sjlsn cle 4 baSélby e o018 maw 4 a5 by oL Blainey and Pelletier ( 2008)
9y sy s 4 baisel by e 098 o0 jieS SB- (Sgyds Colis (plply g 4l (il SB clow 5 ) i
S oo Jlsdn |y (K) (Sgpnm colun olab 0555 o £adse (nl g Aitd (Sanl )l Sgyam (olss 5l ] ey
5 iy Sl jl cblis 5 Copte drng 4 byyye slacyllad o)l (o3b; Cuonl (S5elg5,0m 0 SB (Sdg)hn colin
Sdgyizn colia (Chen et al., 2010) 5y SJgyan colun slesel bB slopmess 4 5l sV JEs! o iw
)b S (S colia wshi,y cdl b lalSls 4 glasss an o)l 8 ST cldl LU cov 5 i
2y sl Ol g i ) cpied 9 Ol CublinSS § 398, Wl o (Sdgyua colia (Schwinning et al., 2011)

(Horel et al., 2015) xib Sgo lalS


http://geographical-space.iau-ahar.ac.ir/article-1-4123-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:03 IRDT on Saturday July 26th 2025

Al oLl S8l Lo gy rrlans (559499,90935 b 0T bolidy) 9 SIS (oSl gjuan Culaa (il

o8 i)Y ) i ol 4l b 5es o (Sglshyges b o bl g SB (Sdgyam colin b)) Gdos ol Gua
Ay g Miud ugegd g okj by W6 adlllas )90 adlaie SSB ((BLS [ibg 58 5 3L slo)S (Ol d9aS S .l
5033 )18 ialuoyd (o yme 3 |y LaSs 5 lasl gy (2 61y 000 (b jl it ol ol B & S Jd> (e
G deld jd il Wi g (008 ¢ Juud o dw (glyd &S dalllas 350 aiSlbg e ] 03505 i |y S Causlues
s cxJahani et al (2007) o pands Golol 3 ol (Sas 05 .l o0l Sl ol (s 05 5,0
S o L Lo, Aile (S o5l i) Jleb (Sio (sl S (sla S35 5] oS i 8 > (e pdls Jlo 3 &S
5 LanaiS8llogy 5o o sl 5 (55l 90 g on OlasS e s A8 o8y |y SlinungS age bs Laths 5 45 s
Sy 43l by e s (S5)g890555 (slatia]yp g lop s Bl cpsle imghy w15 8l o |y laaiSillog pre JolS

WS o g ) G old (S 05 550 g aiSlbg e )3 SB(Slgpue ol

e g,y 9 5050
axdlao 5,90 adlaie

51 aily oyLb bl i)Y oy 5 yi0 VYO b SO glis)) g yiogels’ S15 covluno b i ol oSas 1S aiSGllog e
5y50 gy CantVl ddg .l 03,55 e o1 5 (ot el plids ymoj bl 51 aiSallog oo ol () JSi5)
st 3 (Mehrabi, 2019) asb e ] (slocKio g oy SB o yd Siduols o «Seos S ol adllae
Gblie ) (Sei sladilS JSb 4 &5l oy (5505 5l caalllan 350 allate sVl G50l adp )3 03] (g slaaY
(lbdue S5l o ylomul slassslw cpimen ((Yarahmadi et al., 2015) coul osalin BB b, ¥ b s calisee
caalllas 3)90 bgyse CunsVl ads> wro (slo Sy 3l ) 555 Al by 5o el Bkl ) 3518 3l 5 (ki ()l
3929 45 Sl (bgye ) Cawd (ol Coow 4y (S dlge €8 5 (ioman g S Pl s 4 daste sladllag)d 3529
555 alm i b Jtine cglolins; cshld oY Loaslil bl a4y (¥ US5) ol 8 o ] Amlaid j) S (glacdlSia
Lwgie 4 aad o L dlo Yo o)kl 6y93 (b 5L g Led (slayuiio wyp .(Ghasemi et al., 2020) col Kis
@9rS ladssS Jols dilaie LS jidgr .ol oKl an )3 YWV ] (clod bawgio ¢ o duo ¥V +/TY adlaio 4l )b
it 1S calog) e ol S Sl c iy gy il il o 253 Ainyd (5 pmn S frgrd S Ssbomy Sl

el Ll g 328yl (9l


http://geographical-space.iau-ahar.ac.ir/article-1-4123-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:03 IRDT on Saturday July 26th 2025

V¥ ¥ ke A o lods o)l 9 S 0590 (2Ll y2 sLad cole aolilald ¥

27°67'30"N

27°38'30"N

27°58'30"N

G ol (S5 A 5y oz )3 o] sVl ol ddge g adllas 3,90 aiSllog o Cumbye 1) JSd

Figure 1: The location of the studied alluvial fan and its upstream drainage basin in the southeast of Shah Ghaib salt Dome
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Figure 2: Field photos of landforms and processes of alluvial fan surface and its drainage basin. Sinkhole
developed from salt dissolution in the basin of fan (a), extensional cracks formed due to the downward
movement of salt in the basin of fan (b and c¢), movement of salt towards the apex of fan, and the
formation of steep cliff (d), intense weathering of sediments at the fossil surface of fan (e), deep channels
developed on the apex of fossil surface of fan (f), channel developed on the old surface of fan (g), and
relatively flat morphology of interfluve on the fossil surface of fan (h)
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Figure 3: The location of gathered soil samples from fossil, old and young surfaces
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Table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the studied alluvial

fan
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Continues of table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the

studied alluvial fan
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Continues of table 1-The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the

studied alluvial fan
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Continues of table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the
studied alluvial fan
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Continues of table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the
studied alluvial fan
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Figure 4: Comparison of the average hydraulic conductivity of the soil in the fossil, old and young surfaces (A), the average
hydraulic conductivity of the soil in the channels, interfluves, swales and bars (B), and in the apex, middle, and toe of the studied

alluvial fan (J)
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Table 2- The results of the T-test to compare the average soil parameters in the channels and the interfluves (in fossil and old
surfaces)

Parameters t-test Parameters
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T df Sig(2tailed)
pH —V/ev £ /YAY
Sers -Y/o0 £ Vg
Sab) Y/00 IAVAN YARY:
Sl £/Y00 A AR
aule B 7ay A /e
K ~Y/oV £ —\/\ 4
gltl Cusb s Ao -\ £ At
Sl s O ol /Vag £ /£

(Ao ) S5 5wy 5 Sl il Ske aslie gl x T 0o k- Ydgr

Table 3- The results of the T-test to compare the average soil parameters in the bar and swale (young fan surface)

Parameters t-test Parameters
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Table 4- P values for AVOVA test (between three fossil, old and young surfaces), and Tukey's post-hoc test
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Table 5- P values for AVOVA test (between apex, middle, and toe), and Tukey's post-hoc test
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Table 6- Correlation coefficient between the physical and chemical characteristics of the soil of the studied alluvial fan
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Figure 5: Soil texture (percentage of clay, silt and sand)
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Abstract

In this study, the influence of geomorphological forms and processes of the alluvial fan surfaces on the
soil hydraulic conductivity in the alluvial fan located in the southeast of Shah Ghaib Salt Dome, Larestan,
was evaluated. First, the border of the study area alluvial fan was determined using Google Earth images
and field observation. After identification of fan border and their surfaces (young, old and fossil), a total
number of 72 soil samples in different positions (apex, middle, and toe), and different landforms
(interfluve, channel, bar, and swale) were collected to determine physico-chemical properties of soils. Soil
hydraulic conductivity (K) was calculated based on the (Saxton et al., 1986) method. Then, the
relationship of this parameter with soil texture, organic carbon, soil acidity, soil moisture percentage, and
soil water retention was analyzed. The results showed that the hydraulic conductivity of the soil is higher
in the channels and swales compared to the interfluves and bars. Also, the mean of hydraulic conductivity
of the soil is higher on the old surface than the fossil and young surfaces. The surface of interfluves has
higher clay% and silt% due to the long-term weathering of alluviums, resulting in increased soil hydraulic
conductivity. The mean K value is higher in the toe (2.90) than in the middle (2.21) and apex (1.74) of the
fan. The Soil hydraulic conductivity is not the same in different positions and landforms due to changes in
soil texture, morphology, and surface processes of the alluvial fan. Overall, landforms, processes, and
geomorphic positions of the alluvial fan surface affect the soil texture, and the soil texture is the main
factor in the hydraulic conductivity changes of the studied alluvial fan surface.

Keywords: soil texture, Shah Ghaib, alluvial fan, hydraulic conductivity
Introduction

Hydraulic conductivity is one of the characteristics of soil hydrodynamics, which plays an important role
in the movement and transfer of water and solutes in the soil. Knowledge of its spatial and temporal
changes is very essential for optimizing water and soil management. The amount of water infiltration in
the soil of different parts of the alluvial fan is not the same due to the changes in soil texture, morphology,
and surface processes of the alluvial fan. The purpose of this research is to investigate the influence of
geomorphological forms and processes of the alluvial fan surfaces on the hydraulic conductivity of the soil
in the alluvial fan located in the southeast of Shah Ghaib Salt Dome, Larestan.

Material and Methods

First, the borders of the study area alluvial fans were determined using Google Earth images and field
observation. After the identification of borders, surfaces, and geomorphological positions and landforms of
the alluvial fan, a total number of 72 soil samples in different positions (apex, middle, and toe), and
different landforms (interfluve, channel, bar, and swale) were collected to determine physico-chemical
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properties ot soils. Soil hydraulic conductivity (K) was calculated based on the (Saxton et al, 1986)
method. Then, the relationship of this parameter with soil texture, organic carbon, soil acidity, soil
moisture percentage, and soil water retention was analyzed.

Discussion and results

The presence of different processes in different surfaces of an alluvial fan, as well as the difference in the
age of surfaces, makes their morphology different. The results showed that the hydraulic conductivity of
the soil is higher in the channels and swales compared to the interfluves and bars. Due to the long-term
weathering of alluvium, the surface of the interfluves has more clay and silt, which has resulted in the
reduction of hydraulic conductivity of interfluves. Also, the hydraulic conductivity of the soil in the old
surface is higher than in the fossil and young surfaces. The K value is higher in the toe (2.90) than in the
middle (2.21) and apex (1.74) of the fan.

Conclusion

In this research, the relationship between hydraulic conductivity and the geomorphology of the alluvial fan
surfaces, as well as the effect of salt dome movement on the processes and forms of the alluvial fan and
soil hydraulic conductivity have been investigated. The Soil hydraulic conductivity is not same in different
positions and landforms due to changes in soil texture, morphology, and surface processes of the alluvial
fan. Landforms, processes, and geomorphic positions of the alluvial fan surface affect the soil texture, and
the soil texture is the main factor in the hydraulic conductivity changes of the studied alluvial fan surface.
The results of this research can be used in the field of watershed management and environmental

engineering.
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