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4- Soil shrinkage curve

5- Structural shrinkage

6- Normal/Proportional shrinkage
7- Residual shrinkage

8- Zero shrinkage
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1- Swelling
2- Shrinkage
3- Gilgai
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4- Xeric
5- Mesic
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1- Geostatistics
2- Ordinary-kriging
3- Residual
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1- Saran resin
2- A copolymer of VA/VEOV A/Acrylate monomers
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1- Residual void ratio

2- Saturation void ratio

3- Mean Absolute Error

4- Root Mean Squared Errors.
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3- Regression-Kriging
4- Dispersal area

"

2 () 2ta)]
N

RMSE = )

2" (%)

Ls\e.,\AL.f;A )\J..a.a ZZ(xl') (.(a\liu_:f LSJJJTJ..: )‘J\.iﬁ

Lé‘e.,\.hu._ﬂ Ly slass N cl_ﬁui BE LY

by oS 0 esliad T=0lyp0 yasli 5l o)

:(Y"' L&J_})M)J{J;wbﬂﬁ)@\)

M LT -0 -X)

I= —
ijj‘wij Zj(Xj_X)Y

o5 o=l ps e G sl sluws M o1 s &S
OLE) si Gl s s LS cul ¥, ol Sl
D X 5 X a5 e ldee X Lol sl osls
S Gie Wi 5 i Sla i X Y s 3 ks
el S lag ;s wl,l
Nl e sl Sl a5l 03
Ol oS gl Moran's T axli 5l LS
o=l s eslan il 3550 (Sl pane ‘-5_<:m4.‘j
slgei VAEA Ul 3 Oly e oo 5 U sl el
g e Ol 1 jame plad (Sals Olje &S A
ol Cate i S e ks =) B ) Of Sl
53 5y se e alie oS ol O Sl Laxls
R e s SR GRS Sl SIS Jel
Y@l—{-" Sten =355 Lyls Solean 503
5 5Keall (e io slie Ll 55 i
ol e olie s e OLAS 1) e O3 Bl
3y om0l ) 2 350 L sl el

1- Moran's I
2- Spatial Auto-Correlation
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2- Trend
3- Co-dispersion coefficient
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Abstract

Engineering and soil mechanical properties are not usually presented in soil maps. Swelling
and shrinkage are among the important soil mechanical and physical properties which play a
vital role in the stability of buildings and also for tillage practices and irrigation in agriculture.
This study was conducted to investigate the spatial variability of model parameters of soil
shrinkage curve in Cherlgerd district, Chaharmahal-va-Bakhtiari province. Ninety nine locations
were selected and soil clods were collected from the 0-10 cm layer and brought to the
laboratory. Soil shrinkage curve was measured, according to Archimedes's principle, by
covering the undisturbed clods with an Acrylic Resin which was slowly permeable to water
vapor and impermeable to liquid water. Then, the void ratio (¢) values were plotted vs. the
moisture volume ratio (v) values. The shrinkage curve data were modeled using Peng and Horn
(2005) model and the model parameters (e, e, a, n and m) were optimized for each soil. Spatial
structures of the model parameters were identified by the means of Moran's I index. Selected
soil physical and chemical properties and topographic attributes were employed as auxiliary
data in regression-kriging method. Using ordinary-kriging (OK) and regression-kriging (RK)
methods showed that for spatial prediction of e, e¢; and a, the RK method was superior when
compared to the OK method. However, the RK was not successful for spatial prediction of n
and m; this could be due to low coefficient of determination of the regression equations relating
parameters n and m to auxiliary soil and topographic attributes. Trends of spatial variability
showed that paired parameters e, and e; or o and n have high spatial correspondences which
were consistent with the co-dispersion coefficients in the mentioned maps. Overall, the results
of this research indicated that soil shrinkage model parameters possess spatial variability in the
study region and the obtained spatial information could help sampling strategy for modeling soil
shrinkage in future. Moreover, the results might be useful for precise spatial management for
engineering purposes and agricultural and tillage fundamental applications in the region.

Keywords: Soil shrinkage curve parameters, Peng and Horn (2005) model, Spatial variability,
Regression-kriging, Moran's index
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