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1- Soil moisture retention curve
2- Field capacity
3- Permanent wilting point
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1- Multilayer perceptron
2- Global Position System
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1- Artificial neural networks(ANN)
2- Multilayer perspetron (MLP)

3- Back propagation (BP)

4- Cross Validation (CV)

wy


www.SID.ir

Ol)Sen 9 SLb e

R? = 1- (2(0; - 0))°) / (2(0 = 0m) ") )
RMSE = (=Ny(6; — 0j)° / N)*? )
o e FC ars csb,
sl PWP s s,
Sl et AW orr oo,

ST

S35 4 oles Y sz Y
R ol 3 ekd (b A el Sl gei -V S

RMSE 5 el jite G b i o3 5ioms 3 45 L3l o s oo 0 RO ool (slao bl o
b 4 R n s ian ras saaSd L35 Oamil 5p el e e o S0le 4y
i3 Shes) cl Sl sdal Conds s 13U S5 SUs 5 i 4 RMSE 5 58055 K
O ol 635 Seasid Cash O] 5 0l 6, SHILC sb, B b 57 S¥olee 53 (A2l s 5 ke
DR d ekl o3 s glalsh mliias sl 5l Ll e g sad sl N 5 Sl oy sb
S LS e Koo ekl S T (S5l Cosb) b Oge S5 5 mae S
ik e adde bl plaslae a5 0 5L S Olse Lajlas pl (s amlin s
Y s ol o s dbogy Slosas ule Ll 63 Cgr et 8 Ll Sl Sl )
B L el pl ol ol ods o33 eass bS5 odd sslital o sime a3 Oley

(ol ol anglie S ar SO O ot 0ol sl S L ol (5,50 51 0]
S Sk Gl Bl |l NeuroSolutions 5.0 (¢,15le 5 Jaoms 53 0 s laeSi
Slael gl baasls 3l Ao y3 10 35 o Jo ol (5,550 el BN oS oS s 51 r 55 0]
g5 ) Fran s S5 SS Sl g (nl 03 LS B pae Jde a5 SIICY pblE
S e &Y gl s 5T et 150 5 T s 50K S50 (Lo Jeb 1 g5 e L MLP

1- TanhAxon
2- Sigmoidaxon
3- LinearTanhAxon
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1- Sensitivity Analysis
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Abstract

Since the measurement of soil moisture retention curve and its index points like
field capacity and permanent wilting point are costly and time-consuming using
direct methods, one of the quick and low costly estimation methods of these
properties is estimating of those properties with respect to soil basic properties
including particle size distribution and organic matter content as well as bulk
density. In this study, index points of soil moisture retention curve such as field
capacity, permanent wilting point and available water were estimated using MLP
type neural network with three activate functions and regressions methodology
with respect to soil basic properties. In order to conduct the aforementioned issue,
60 soil samples were collected from the case study, the region of Robatkarim of
Karaj city, with an area of 24 ha. Then, the moisture content of the index points of
soil moisture retention curve was measured by using the pressure plate. Further soil
basic properties including the percentages of clay, sand, bulk density and organic
matter as well as lime and the moisture content of the index points were measured
using the aforementioned methodology. The results of the investigations showed
that the artificial neural networks by sigmoid activate function a network with 6
neurons in.the input layer and 10 neurons in the hidden layer as well as 3 neurons
in the output layer with Performance indicators R and RMSE variations of
0.6197-0.8902 and 1.6846-2.0225, respectively was introduced as the efficient
network which had the best performance in estimation of wanted outputs in
comparison with another activate functions (method of artificial neural network)
and regression method. Percentage of lime according to results of sensitivity
analysis is considered as an effective factor in the range of soils texture tested.
Keywords: Percentage of lime; Soil water retention curve; Artificial neural
network; Activate transfer
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