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%% Start of Program
c
clear
close all
%% Data Loading
Data 1 =load('input tr.txt');
Data 2 =load('output tr.txt');
Data 3 =load('input ts.txt');
Data 4 =load('output ts.txt');
Xtr = Data 1';
Ytr= Data 2';
Xts = Data 3';
Yts = Data 4';
n=1;
mcn{l,1l}="num of
test';mcn{l,2}="Potential';mcn{l,3}="case';mcn{l,4}="train fun
hiddenLayer';
mcn{l,5}="num of hiddenlayer';mcn{l,6}="'mae tr';mcn{l,7}="mae
ts';mcn{l,8}="sse tr';mcn{l,9}="sse ts';mcn{l,10}="mse tr';
mcn{l,12}="mse ts';mcn{l,11}='R tr%';mcn{l,13}='R ts%';
Pishbini=cell (n);bayas=cell (n) ;vaznIW=cell (n);vaznLW=cell (n) ;mcnT=ce
11 (n);netT=cell (n);
%% Network Structure
% Create Network
for i=1:9

Ytr= Data 2(:,1i)"';

Yts= Data 4(:,1i)"';

for 3=1:19

Xtr= Data 1(:,1:3)"';
Xts= Data 3(:,1:3)"';

Q
—

for k=1:19
numHiddenNeurons = [k];
for 1=1:4
if 1==
TF = {'logsig'};
elseif 1==
TF = {'tansig'};
elseif 1==
TF = {'purelin'};
else
TF = {'elliotsig'};
end
n=n+1;

net = newff (Xtr,Ytr,numHiddenNeurons, TF) ;
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net.trainfcn="trainlm';
net.trainParam.epochs = 50;
net.trainParam.max fail = 20;
net.trainParam.min grad=le-15;
net.trainParam.mu max=1lel5;

% %Train and Apply Network

[netl] = train(net,Xtr,Ytr);

netT (n) = [netl];

%% Assesment

outputstr = sim(netl,Xtr);
outputsts = sim(netl, Xts);

mcn{n,l}=n;

mcni{n,2}=1i;

mcn{n,3}=73;

train fun=TF;

mcn{n,4}=train fun(l,1);

mcn{n, 5}=k;

mcn{n, 6} = mae (outputstr, Ytr):;

mcn{n, 7} = mae (outputsts, Yts);
mcn{n, 8} = MyFunction (outputstr, Ytr);
mcn{n, 9} = MyFunction (outputsts, Yts);
mcn{n,10} = mse (outputstr, Ytr);

r=corrcoef (outputstr, Ytr);
mcn{n,1ll}=r(1,2);
mcn{n,12} = mse(outputsts, Yts);
r=corrcoef (outputsts, Yts):;
mcn{n,13}=r(1,2);
lwn{n}=netl.LW;
iwn{n}=netl.IW;
bn{n}=netl.b;
Pishbinitr{n}=outputstr;
Pishbinits{n}=outputsts;

end

end
end

end
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%% Start of Program

clc

clear

close all

%% Data Loading

Data 1 =load('inputVG tr.txt');

Data 2 =load('outputVG tr.txt');

Data 3 =load('inputVG ts.txt');

Data 4 =load('outputVG ts.txt');

XVGtr = Data 1';

YVGtr= Data 2';

XVGts = Data 3';

YVGts Data 4';

n=1;

mcn{l,1}="num of
test';mcn{l,2}="Potential';mcn{l,3}="case';mcn{l,4}="train fun
hiddenLayer';

mcn{l,5}="num of hiddenlayer';mcn{l,6}='maeVG tr';mcn{l,7}="maeVG
ts';mcn{l,8}="sseVG tr';mcn{l,9}="sseVG ts';mcn{l,10}="mseVG tr';
mcn{l,12}="mseVG ts';mcn{l,11}="'RVG tr%';mcn{l,13}="'RVG ts%';
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Pishbini=cell (n) ;bayas=cell (n) ;vaznIW=cell (n);vaznlW=cell (n),;mcnT=ce
11(n);
%% Network Structure
% Create Network
for i=1:5

YVGtr= Data 2(:,1i)"';

YVGts= Data 4(:,1)"';

for j=1:19

XVGtr= Data 1(:,1:3)"';
1

XVGts= Data 3(:,1:3)"';
for k=1:19
numHiddenNeurons = [k];
for 1=1:4
if 1==
TF = {'logsig'};
elseif 1==
TF = {'tansig'};
elseif 1==
TF = {'purelin'};
else
TF = {'elliotsig'};
end
n=n+1;

net = newff (XVGtr, YVGtr, numHiddenNeurons, TF) ;
net.trainfcn="'trainlm';
net.trainParam.epochs = 50;
net.trainParam.max fail = 20;
net.trainParam.min grad=le-15;
net.trainParam.mu max=1lel5;
% %Train and Apply Network
[netl] = train (net,XVGtr,YVGtr) ;
%% Assesment
outputsVGtr = sim(netl,XVGtr);
outputsVGts sim(netl, XVGts) ;
mcni{n,1}=n;
mcn{n,2}=1i;
mcn{n,3}=J;
train_ fun=TF;
mcn{n,4}=train fun(l,1);
mcn{n, 5}=k;
mcn{n, 6} = mae (outputsVGtr, YVGtr);
mcn{n, 7} = mae (outputsVGts, YVGts);
mcn{n, 8} MyFunction (outputsvVGtr, YVGtr);
mcn{n, 9} = MyFunction (outputsVGts, YVGts);
mcn{n,10} = mse(outputsVGtr, YVGtr);
r=corrcoef (outputsVGtr, YVGtr);
mcn{n,11}=r(1,2);
mcn{n, 12} = mse (outputsVGts, YVGts):;
r=corrcoef (outputsvVGts, YVGts);
mcn{n,13}=r(1,2);
lwn{n}=netl.LW;
iwn{n}=netl.IW;
bn{n}=netl.b;
Pishbinitr{n}=outputsVGtr;
Pishbinits{n}=outputsVGts;
end
end

end
end
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Abstract

Knowing the hydraulics properties of the soil, such as the moisture reteention curve, is a
prerequisite for modeling water movement and transfer of salts in the soil. Direct method
of estimating this feature is costly and time consuming. In this study, moisture retention
curve was Obtained 80 soil samples collected from agricultural fields of Shahrood
(Bastam). For this purpose, parametric and point pedot transfer functions were developed
based on multiple linear regression and artificial neural network. Physical parameters
(such as bulk density, particle distribution) and chemical (like organic matter and lime)
were measured as inputs of the models in the laboratory. The soil moisture content was
measured at the potential of 0, 10, 30, 50, 100, 300, 500, 1000 and 1500 kPa by means of
pressure plates. Characteristics of 56 soil samples were considered for developing of
models and characteristics of 24 soil samples for validation of the results. The results
showed that the Derner model by assigning values of RMSE =0/0069, GMER =0/994 at
the agricultural capacity point and values of RMSE =0/012, GMER =1/02 at the point of
permanent wilting, the Van Genaghan model with assigning values of RMSE = 0/0086,
GMER =0/976 at the crop capacity point and values of ORMSE =0/024, GMER =1/08 at
the wilting point had the best results and the model of the Campbell by assigning the
values of RMSE = 0/0003, GMER =0/228 had the weakest performance in the estimation
of crop capacity moisture. The results of comparison of MLR and ANN methods in
moisture point estimation showed that MLR model with assignment of values RMSE =
0/087 and RMSE = 1/166 in suction 0.3 and 15 times and ANN model with assignment
of RMSE values = 0/076 and RMSE = 0/086, respectively, in suction 0.3 and 15 times
with the worst and best performance.

key words: Artificial Neural Network, Pedotransfer Function, Shahrud, Soil moisture
retaining curve.
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