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Equations

Model

B330= 0.2676 —0.0025 Sand +0 .0036Clay+0.0269 OM
B15000= 0.026 —0.005 Clay + 0.0158 OM

Rawls

@330= 11.35 —0.287 Sand + 15.09Bd
®15000: 6.627 70315C|ay

Ghorbani &Homaei(1)

PWP=9.03 +1.37 OM — 0.0397pH- 0.0242 OMClay+0.0955 ClaypH

Bell et al.

@=0.81 —0.283 Bd + 0.009Clay
@,=0.015 —0.005 Clay + 0.00140C
Log(a)=-20.486 ~0.025 Sand — 0.351C —2.017 Bd - 0.023Clay

Log(n)=- 0.053 —0.009 Sand — 0.03Clay + 0.00015 (Sa)?

Vereeken et al.

@=-22.1 —0/286 Sand + 35.009Bd+35.250C

@,=0.202 —0.00187 Clay — 0.150C
a=-20.486 +0.025 Sand — 0.351C- 2.017 Bd- 0.023Clay

n=-1.01 —0.0032 Clay — 0.149Bd — 0.34 OC

Mirkhani et al.

DBz0= 17.645 -45.918 dg + 7.794Bd
DB15000= 12.647 — 41.849 dg+2.944 5g

Ghorbani & Homaei(2)
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F.C= 10/3 - 0/0717Sand - (0/076Clay/Silt)
—9/52Bd + 0/351SP (®)

P.W.P = 9/7 % + 0/0023Sand +
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Statistics Parameters Sand Silt Clay BD SP PWP

Min 12.56 1.28 8.44 1.23 22.14 7.78

o 3 Mean 39.71 28.41 31.62 141 41.31 15.74
L5 Max 84.28 49.28 55.44 1.55 66.33 29.55
- Std 185 12.23 10.65 0.08 8.1 5.79
Skewness 0.89 -0.37 -0.09 -0.05 -0.42 2.07

Min 12.56 21.28 23.44 1.27 36.21 11.07

E Mean 29.31 35.1 34.43 1.37 47.8 16.5
5 Max 47.56 45 44.44 1.46 55.64 26.56
g Std 9.75 6.79 7.27 0.06 8.69 5.06
Skewness 0.07 -0.5 -0.29 0.07 0.75 2.31

03,51 (05F) Jsoz ;3 Sgm 5, (s 4l sl Joe

&g 5l eolatul b yge;l sloosls (gl am al> 10 jo
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Statistics Parameters Sand Silt Clay BD SP PWP

Min 12.56 1.28 8.44 1.23 22.14 10.49

o3 Mean 38.63 28.99 318 1.39 43.12 21.07
L5 Max 84.28 49.28 55.44 1.55 66.33 35.13
» 3 std 18.19 11.28 10.84 0.07 6.96 4.15
Skewness 1.06 -0.59 -0.12 -0.07 -0.18 -0.54

. Min 15.56 12 23.44 1.27 29 11.09
@ Mean 33.46 32.87 33.67 1.43 40.9 19.89
5 Max 59.56 47 45.44 1.59 54 31.33
g Std 14.56 12.74 6.3 0.07 6.89 4.2
Skewness 0.63 -0.78 0.03 0.78 0.27 -0.65
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Model AIC RMSE R AARE
Bawt & Papisensiek 49.38 2.28 0%ba* 26.06
Rawls 75.99 14.76 0.53* 76.9
Ghorbani & Homaei (2) 46.1 433 0.43 18.72
Saxon 71.42 13.37 0.48 69.57
Mirkhani et al. 78.69 14.04 0.13 72.96
Vereeken et al. 87.67 21.43 0.74*=* 115.84
Ghorbani & Homaei(1) 70.02 11.73 0.29 56.04
Rosetta 42.53 3.77 0.43 19.05
Regression 32.37 2.36 0.90** 9.49
Avrtificial Neural 2534 18 0.91%* 6.2
Network
PW.P yiolyls 3597 9 30 Calie slaJuw o ,Slos () Jguo
Model AlC RMSE R AARE
Carsel &Parrish 58.59 7.56 0:41 47.96
Rawls & Brakensiek 51.25 5.7 0.58* 39.75
Rawls 64.41 10.21 -0.63 78.2
Ghorbani & Homaei (2) 48.59 6 0.65* 51.2
Bell et al. 57.97 7.38 0.65* 56.16
Saxon 60.63 8.83 0.55* 72.07
Ghorbani & Homaei(1) 55.56 6.23 0.62* 42.41
Mirkhani et al. 60.22 6.9 0.54* 58.92
Vereeken et al. 83.99 18.59 0.33 166.16
Rosetta 59.42 7.2 0.7** 62.81
Regression 39.25 3.08 0.49 16.73
Acrtificial Neural Network 29.78 2.14 0.88** 13.01
20.000 -
o0l V= O.i346x + 6.4276 .
R* = 0.7704
16.000 -
4.000 -
©
% (.2.000 A
E *.0.000 A )
o 8.000 A .
6.000
4.000
2.000
0.000 : : . : .
0.000 5.000 10.000 15.000 20.000 25.000
Meastired P.\W_P

PW.P ;0 oo (gilwand g Floaalin polic glp STy ol SLo (F) o
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Prediction of the amount of water at Field Capacity and Permanent Wilting
Point Using Artificial Neural Network and Multivariate Regression

E.Mehrabi Gohari', F.Sarmadian? ,R.Taghizadeh Mehrjardi®

Abstract

Investigation of soil hydraulic properties like permanent wilting point (PWP) and field capacity (F.C)
are very important for studding and modeling the soil water and solute transport in soil in which their
spatial and temporal variability led to development of indirect methods in prediction of these soil
characteristics. Therefore; in the present study in order to evaluate the amount of water at F.C and
P.W.P, 63 samples have been taken from 15 pedons in Fashand region. The particle size distribution
have been determined by hydrometric method, bulk density by volumetric method (using undisturbed
clods), saturation percentage by weight and percentage of water at F.C and P.W.P by using pressure
plate apparatus. We applied the artificial neural network (ANN), multivariate regression (MR)
methods and used several pedotransfer functions (PTFs) to predict the F.C and P.W.P parameters,
using the easily measurable characteristics of clay, silt and sand percentage, bulk density and water at
saturation percentage. The results showed that the ANN method give the best results followed by MR
method and finally the PTFs. Regarding the PTFs, the classic are showed better results relative to
parametric and point PTFs. In conclusion, the results of this study showed that, training is very
important in increasing the model accuracy of one region.

Keywords: Artificial neural network, Pedotransfer functions, Multivariate regression, Field
capacity, Permanent wilting point.
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