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Table 1. The range of variation for selected physico -chemical properties of the studied soils (n=190)

Soil Properties Minimum  Maximum Mean STDEV CV

pH 6.8 8.5 75 0.29 3.8

o (g cm3) 0.6 15 1.2 0.18 14.9
G (%) 0.3 8.2 2 1.41 70.9
EC. (dS m) 0.1 95.3 7.4 17.84 241.1
CCE (%) 4 49 21.6 15.56 72.1
OM (%) 0.34 6.38 3.49 1.63 46.7
Naex (cmolkg™) 1.3 16.4 4.5 4 89

Clay (%) 5 45 19.6 9 45.9
Silt (%) 8.8 66.3 43.3 11.8 27.2
Sand (%) 1.3 76.3 36.7 17.8 48.5
g (-) 5.6 17.3 11.1 2.1 18.5
dg (mm) 0.004 0.35 0.1 0.1 98.6
MWD (mm) 0.8 3.61 1.92 0.51 26.8
GMD (mm) 0.6 1.5 1.1 0.2 15.8
Po-rel (-) 0.33 0.83 0.66 0.1 14.9
le (-) 0.07 0.91 0.45 0.14 30.3
SDC (%) 40.9 100 77.9 11.5 14.9
SSI (%) 0.6 18.9 59 3.1 52.9
Ks (mm hr?) 3.2 175.5 57.8 37.9 65.6
Log Ks (mm hr?) 0.5 2.2 1.7 0.3 19.5
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Table 2. Correlation between selected soil physico-chemical properties and logKs (Whole data; n=190)

b pH OM GMD  porel le sDC ssl
LogKs -0.205" 0.154° 0183 0.157° -0.207° -0.180° -0.206" 0.184"
b -0.040 -0.564™ 0.089 0.948™ 0.253” 1.000™ -0.240"
pH 0090 0082 -0.036 0000 -0.039  0.068
oM 0.152° -0.546" -0.606" -0.566™ 0.702™
GMD 0061 -0.027 0.089  0.144"
Ph-rel 0235 0949~ -0.372"
Ie 0.254" -0.691"
sbc -0.242™

ol X and **: Significant at 5% and 1% probability level, respectivelypH) aojo V 5 a0 j0 0 o ;o s sme (Koo i 4y : ¥ *
S pSl,. a0 SDC ‘Lg‘.\.z..»d.l...; ua:>L..4 e ] Lg;mUb 059 P> YPOborel daalass )Jas (eI u..f.»L:.n :GMD ‘6” ¢|5.n OM ‘6;QU5 o9 P> o
wils S elal Sy Slgoas colas K oS laislo sl asls SSI

polide 3las 0 AMY jo oS ols lias Slgeal o po
doosls JS 09,5 ;0 oad o)siﬁ 5 o0l (g S ojlasl Ky
@< - IFA) aid cnnlin 5 pSpis (60 0,5 B
5 Vo Joux wlel 5 esls S sl cadolm! &b
03,5 5,505 (2Bly Jlade 5l s 1) K lode ¥ S
Ks polie o O e 2alS (6l g, 03] .ol
sbml (B) U &l conls (5 u505l0l Ks g o\.u;o)ﬂﬁ
Slade el (S a5 al alblony pam &8ly o 0l
@ oads obwl Jasl &b 5l Jols slas gl glas
Soge ol 3l adls Ol sla Shs 5 S g5
STy 3l o Slsie & 5 ) U Jlade lyion
3 Jeole Ks oo 059l Jlade a5 g 00905 0,9l S
Ks oals 0,5l 0 ol «yq0 cpl jo 0458 ‘;LL.:\ eL’;
Slp b wplgr 5 SG05 of ead o9l polie 4
Y PR SERK CONUON SUSTRU ] R 5o B PR KV R L)
Ks polie oy OS5l ol glas o Sion
2dlog; slaymal)ly bond (5,5 0jlail Ks g oaa gl
elwlie o505 Bl 5l s g sl Cawdy S
Naex pH = sl sl (S sl S5y o b
Sl b sl glyp 69959 lsie 4 SDC 4 GMD
bt sy 3 ookl b g wiad sy LS
o] Cawds Uas 0561 5 sl 5 dolae ailfois

E=1Y.+2 =AY pH — VYA Nae —\V# GMD —
O/IYY SDC AOA)
9 é’l‘ A&' )l W) Q)ﬁiﬁ )L\M &5.0.‘7{." d&u‘ L 4_‘>5; L|

Y

Jis layite o @lles ool el
Ll ohg prr G 45 ad osaline (¥ Jgoz)
g S (5o azp0 5 i 50l oy ey
el gl a3ty b Il olse G (eizeen
oo Jolse G Jhie 5 S plesle gyl
o s cpl gm0 Z00P) Sl vy oLl
il log Ks b (6508 (Ko a5 (sylil
o=ty pye5 Jele Sl ald (my Sz oS Si>
LS J5 slp Ks omess o ol solatwl (VIF)
LSS S Jisls gylul wsls (GMD)
A0 g Cude oo bog doye 0 g b g maw
Lgao,e ) s)ls gxe mhw b (SDC) S 50,08
oS &b 0)ly 699y9 s lied (i oy

FE W)

LogKs = +/#\V+-/\f¥ pH + ./YVYY GMD —
+[--0Y4 SDC+ +/-1 V4 SSI \Y)
- oo Obad oalolyl Al o lagag,g 4 bgyye ol
oSl 5 SB pliile )l Gl b a5 e
S STy ax o el Loy baslsSs Gk owais
5 Oy dhex 5l iz GlSiagn aboe SRl Ks
oHen 5 Szl (Wosten et al., 2001) ., Sen
Slazar ) .J,5e2 4 ,I;ls 4 (Pachepsky et al., 2006)
ool andl e poline s 4 50 (et al., 2008



Sy Colam 3515 sl p wa slasdg,5 o9

cds s b 5l eolaiwl b osads,gly K 2ol 0aind gl slas ggezme Juol> aS 54, oo Ul 13
PTF 5l oolatwl b oond gl Ks ay G |, (6 yin 5l eolaal booada gl Ks g Uas ol 5l solasal b
(Y Jgaz) csls aesls IS (gl oaus sl L ooy Ks daosls JS (lp ool olx! PTF

wlsy) sloolel Lol py ol o W &l 5 ooliu

axdliand ygo JUI @ilg (551 0590 5l o asls polio - Joux
Table 3. The values of statistical criterion used to evaluate the studied pedotransfer functions
RMSE GMER GSDER RMSLE MLE d

Whole data 281.03 7.02 2.2 0.91 0.85 0.0
Whole data (error function included)  37.5 1.23 2.13 0.33 0.09 0.27
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Figure 2. The relationship between measured and estimated near-saturated soil hydraulic conductivity (Ks)
for the whole deta (PTF1)
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Figure 3. The relationship between measured and estimated near-saturated soil hydraulic conductivity (Ks)
through coupling the pedotransfer function and the error function (PTF1 + E)
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Table 4. The range of variation for near-saturated soil hydraulic conductivity (Ks; mm/h) in the normal, sodic,
and saline-sodic soils

CV (%) Mean Maximum Minimum
90.8 734 293.9 5.7 norml soils (n=36)
49.6 66.9 113.7 17.2 sodic soils (n=9)
169 29.2 175.2 0.2 saline-sodic soils (n=15)
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Table 5. Pearson correlation coefficient between near-saturated hydraulic conductivity (Ks) and electrical
conductivity (EC.) and exchangeable sodium percentage (ESP)

Ks log Ks ECe
ECe -0.292* _0.767* 1
ESP -0.274" 0557 0.759™

.(* and **: Significant at 5% and 1% probability level, respectively) ao o V 5 as )0 & gl ;o )l Sme (Koo i 4y ** o *
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Figure 4. The relationship between near- saturated hydraulic conductivity (Ks) versus electrical conductivity
(ECe¢) and exchangeable sodium percentage (ESP) of the soils
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Figure 5. Co-occurrence of high exchangeable sodium percentage (ESP) with high soil salinity (ECe) in the
studied soils
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Abstract

Near-saturated soil hydraulic conductivity (Ks) is a key property for several purposes including
simulation of hydrological processes, determination of unsaturated soil hydraulic conductivity
function and modelling water flow and solute transport. Since it is soil structure-dependent, field
measurement techniques should be used to minimize disturbance of the sampled soil volume.
Because of high spatiotemporal variability of Ks, replicated measurements need to be carried out,
so that, the method to be applied should be simple and rapid enough as the simplified falling head
(SFH) technique is. Alternatively, pedotransfer functions (PTFs) could also be utilized for indirect
prediction of K through the surrounding soil attributes. The objective of this study was to test some
new inputs to predict the Ks of salt-affected soils adjacent to Lake Urmia. A 32 cm diameter ring
was used to determine Ks by the SFH technique in soils with different salinity (electrical
conductivity of saturated extract, EC. = 0.1 — 95.3 dS/m) and sodicity (exchangeable sodium
percentage, ESP = 4.0 — 70.9 %) levels. A total of 190 SFH runs were carried out, adjacent to each
of which, some undisturbed soil cores (5 cm in height by 5 cm in diameter) and disturbed soil
samples were randomly collected from the surface soil and were analyzed for their
physicochemical properties. The studied soils mainly had moderate (= 40%) to moderately rapid (=
48%) conductivities. Correlation and stepwise regression analysis showed that Ks was correlated
negatively with bulk density (p») (r = -0.205), index of crusting (Ic) (r = -0.180), and degree of
compaction (SDC) (r = -0.206) (P < 0.01) and positively with structural stability index (SSI) (r =
0.184) and geometric mean diameter of soil aggregates (GMD) (r = 0.157) (P < 0.05). Furthermore,
the K had negative correlation with both soil EC. and ESP.

Keywords: Simplified falling head (SFH), Soil hydraulic conductivity, Spatial variability,
Pedotransfer functions
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