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Table 1) Statistics summary of physical and chemical properties in evaluated soils.
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Figure 2) Textural distribution of soil samples of this experiment on USDA triangle
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Figure 3) Measured vs. estimated saturated hydraulic conductivity for the PTFs in literature. The dashed lines
indicate the 1:1 diagonals.
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PTFs using different statistics

R? RMSE GMER  GSDER sl ol
Ks (mmh™)

0.005 7.79 0.38 1.03 ONF) o )Ken 5 cnlS
000 9.05 0.28 1.10 ONF) o Sen 5 55T,
0.000 7.89 0.35 1.15 OAAP) oK 5 gaSle
000 3.68 0.62 1.07 (V2AY) (yimg
0.001 17.04 0.02 111 (0229) )52 5 (yimg
0.009 6.98 0.42 1.03 (SSC) Rosetta uac oS Jos
0.127 4.83 0.52 1.03 (SSC+BD) Rosetta oac a5t Joo
0.009 1.75 0.94 1.03 (o SBaas
0.045 13.39 0.11 1.13 (V)Y Saas
0.013 1.66 0.93 1.03 (V) o)Sen g o )| oo,
0.34 1.05 1.01 1.07 (V) o Sl (Uil o6
0.52 0.50 1.01 1.02 (V) ooz el sl s

Y1



o S gl (S ae colan o)siﬁ &lp Gl mlgs axwg 9 b3

e o513 RBD mmh™? s 5 Ky cdlolas ol 5o
alal,y opl y0 il o S JT ook aoyo OM 5 S5
Ol 2 eske g el Koy s o515 5
L Ks oy sl JE! b ) alolee o canl oialsdl
Q|9;..c 4 oMJ.).)..u 9 ‘}.A LgLﬁ);é.Lo Egona )| salazul

] 00 43‘) 59959

ELS (SHgyup colaa JU plg gl s
adllo 090 adlaio gl S
oolatwl b Ky 951 sl JESl b 5 dolae jo

] 00 4:»‘)‘ MSL\Qe) 6L‘°g_;)~‘3 ‘;..o‘ LQLQJ.J..A )‘

INK; =v/vAs -6/ 6Y¥RBD ++/ A*OM

InK, =-vo/:vo-Yf/v#:RBD" +1/#\YOM -./.f+(CaCO, /Clay)" + (v)

#4/YWABD g ~o/-\0InBD*Clay ++/-Y$VFS™ -+/.Ya(OM / CaCO,)" -

Y/YMINOM / Clay) + ov /46¥ porosity,, - v/ o8 porosity,..

I crodel> e 5l JBa oy @ Jolas
10 s)lel s jo Koy oy sy 0 Sz g mlls
g Il cond gy e b ) ad e
ol oy Jlesle cand g Jolee s Sl S
9 0 USs yoab Jlogme UV e gl w0 (S
i lalslayall g (FasTy ¥ Jgu
VY dolee lawg oadoygly plp 5o odds puSoslul
zl el JES b 09 o ovolice .l sals 03 4]
O3S 1y K molio )0 09290 Jlil molgs 51 jige 0als

(55 RMSE 5 55,5 R w00

SE> BD mmh? o> 5 Ky olae opl jo a5
sl J&z BDr MgM® o> S (s nlls
OM S s o515 RBD Mg m® o, e
7y e b LS s VRS (S T oole auoyo
3 5S> Ol,d) Ly dwoys Clay o(+/-0-+/Y mm)
5 Jolro pedS” Ly S wo 0 CaCO03 (o loo /+ Y
co yeile VO iSe o S s porosityzen
2 5 e plgs g I eole (o (ST 51 ol
e 1) )bl mhe j3 Ky pre il ¥ 2
cuinys Bl g bl p i Jds 4 JTesle s

M A_JL.); Cond )J‘ W BPRW KS U’“')‘JB‘ [EPSw)

mm/h ...J:JA_,.HS-IM)._AV..A
*
*
o
R
’0"0
pA
¢
A
R
*
e

1o Voo

MmM/h) sas o8 o3l (S g 0 Salua

¢ 7

3 *s

) L%
*

? \ * ¢ “v>"’

4 s

) *

5 * 0’" NS4

S e ¢

'. s,

T * e o

= * A 24

= s

= s

= ’

s
s

i/ eaz g 3 a3l al S j0en Calia

-5591 5 5 ssi s pSo3lail glesl (Sdgjous culan polie awlio (F JSo

Vi) b LY dolee dawgs el seinl JWEl b b ons
Figure 4) Measured vs. estimated saturated hydraulic
conductivity for the PTF in Eq. 20. The dashed line
indicates the 1:1 diagonal
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Table 3) Correlation matrix between important affective properties on saturated hydraulic conductivity at evaluated soils
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Abstract

Soil saturated hydraulic conductivity (Kg) is an essential property in managing irrigation projects,
water and solute transport modeling and for predicting unsaturated hydraulic conductivity functions.
Laboratory and field measurements of K are time-consuming and costly especially in the large scales.
Moreover, K is affected by different factors and thus its predicting and modeling by derived
pedotrasfer functions (PTFs) or those in the literature can be useful for many purposes. This study was
performed to evaluate the already existed in literature and derived PTFs for predicting K in Farsan
and Koohrang regions, Chaharmahal-va-Bakhtiari province in the central Zagros. Undisturbed samples
(volume of 100 cm®) were collected from the surface soil at 100 locations which were well distributed
in the region and in different land uses. The K of the undisturbed samples was measured using the
constant-head method in laboratory. Easily-available soil properties were also determined and PTFs
for K prediction were derived by multiple stepwise regression. The measured K, values were also
compared with the predictions of several PTFs in the literature. Results showed that PTFs in the
literature could not accurately predict the K in the region. Among the literature PTFs, powerful neural
network model of Rosetta (SCC+BD) was the best. The worse PTFs for K prediction in the studied
structured soils were Brakensiek et al. (1984) PTFs. However, the derived PTFs predicted the K in the
region better (R?=52%, RMSE=0.5 mm/h) than the literature PTFs. The findings revealed that
logarithm of K negatively correlates with relative bulk density (relative compaction), effective bulk
density, clay to carbonate content (Clay/CaCOs) and carbonate to organic matter content (CaCOs/OM)
ratios and bulk density and clay interaction [In (BDxClay)] and has positive correlations with OM,
In(OM/Clay), very fine sand content and soil porosity. The studied soils had good structure and the
structural properties had significant role in the derived PTFs. Therefore, it is suggested to include
additional structural properties such as aggregates' mean diameter as a predictor for better K
prediction in future.

Keywords: pedotransfer functions, saturated hydraulic conductivity, relative compaction, effective
bulk density, central Zagros.
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