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d — 100.1238*M +0.983[km]

B " . 2
d = el77+(0037+102M) [km]

d — e—l.024+0.804*M [km]

[ﬁ] ‘stiA 9 GJLA)' Lgl..@ 0 yoxiy O Ao J}Ja 0-Y J5‘)‘~>

M L(km) T(days)

2.5 19.5 6
3 22.5 11.5
3.5 26 22
4 30 42
4.5 35 83
5 40 155
5.5 47 290
6 54 510
6.5 61 790
7 70 915
7.5 81 960
8 94 985

t _{100.032*M +2.7389, ifM > 6.5

~ ] qgese0om 0847 glse [days]

[days]
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as a5l Joo dngd (gl oul Aol sdvus Y-A

clear all

clc

in=xlsread('C:\Users\pooyan\Desktop\net.xls', 'A2:E356');
out=xlsread('C:\Users\pooyan\Desktop\net.xls' , 'j2:j356');

%**************************Train Data*************************************
intl=in(90:120 , :);,

int2=in (120:200 , :);,
int3=in(300:355 , :);,
intl23=[intl,; int2,; int3],
int= intl23’';

outtl=out (90:120 , :);
outt2=out (120:200 , :);
outt3=out (300:355 , :),
outtl23=[outtl,; outt2; outt3],
outt=outtl23’,

GAAKRAAA KRR A AN KA A A KRR A AR AT Tdation Datar**kkkkkk sk sk sk sk sk ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o

invl=in(40:90 , :);,
inv2=in (200:250 , :);
invl2=[invl,; inv2],
inv= invl2';

outvl=out (40:90 , :);
outv2=out (200:250 , :),
outvil2=[outvl,; outv2],
outv=outvil2';

%**************************Test Data*************************************
intestl=in(1:40 , :);,

intest2=in (250:299 , :);

intestl2=[intestl,; intest2];,

intest= intestl2’',

outtestl=out (1:40 , :),

outtest2=out (250:299 , :);,

outtestl2=[outtestl,; outtest2],

outtest=outtestl2’',

msetmin=1000000;

msevmin=1000000;

nll=30;,

nl2=20;,

tfl=2;,

tf2=2;,

MSEt Valuef tantansig=ones(nll,1);
MSEt Valuef logtansig=ones(nll,1);
MSEt Valuef loglogsig=ones(nll,1);
MSEt Valuef tanlogsig=ones(nll,1);
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MSEt Values logtansig=ones(nll,nl2);
MSEt Values loglogsig=ones(nll,nl2);
MSEt Values tantansig=ones(nll, nl2);
MSEt Values tanlogsig=ones(nll, nl2);

MSEv_Valuef logtansig=ones(nll,1);
MSEv_Valuef loglogsig=ones(nll,1);
MSEv_Valuef tantansig=ones(nll,1);
MSEv_Valuef tanlogsig=ones(nll,1);,

MSEv_Values logtansig=ones(nll,nl2);
MSEv_Values loglogsig=ones(nll,nl2);
MSEv_Values_ tantansig=ones(nll,nl2);
MSEv_Values tanlogsig=ones(nll, nl2);

R2t Values_tantansig=ones(nll, nl2);
R2t Values tanlogsig=ones(nll,nl2);
R2t Values logtansig=ones(nll, nl2);
R2t Values_ loglogsig=ones (nll, nl2);,

R2t Valuef tantansig=ones(nll,1);
R2t Valuef tanlogsig=ones(nll,1);
R2t Valuef logtansig=ones(nll,1);
R2t Valuef loglogsig=ones(nll,1);

R2v_Values_tantansig=ones(nll,nl2);
R2v_Values tanlogsig=ones(nll,nl2);
R2v_Values logtansig=ones(nll, nl2);
R2v_Values loglogsig=ones(nll, nl2);

R2v_Valuef tantansig=ones(nll,1);
R2v_Valuef tanlogsig=ones(nll,1);
R2v_Valuef logtansig=ones(nll,1);
R2v_Valuef loglogsig=ones(nll,1);

transfer={'tansig' 'logsig' 'hardlim' 'poslin' 'satlin' 'satlins' 'radbas'
"tribas'};,

SHARRAAARAARARARRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR SRS
% Start of Program

S HERRBRBRBBRBR BB R R R E HAHAAAAAHAAHHHHAHH

for nf=1:nl1l %Loop For Neuron in First layer
for ns=0:nl12 <$%Loop for Neuron in Second layer
for tff=1:tfl $Loop For Transfer Function in Firs Layer

for tfs=1:tf2 $Loop For Transfer Function in Second
Layer

net.layers{1l}.transferFcn = transfer{tff},
net.layers{3}.transferFcn = 'purelin’;
net. trainParam.epochs = 50;

VOV



if ns==
net = newff(int,outt, [nf 1]);,
else net = newff(int,outt, [nf ns 1]);,
net.layers{2}.transferFcn = transfer{tfs};
end

Ghkkkhkkhkththbhbtbthbhbstbsthstdt Tragjpn kkkskkskskokstokstkst sk stk stk skokstokst kot skokstokstdotskokstt

net = train(net,int,outt);,
yt = sim(net,int);
for i=1:length(yt)

if yt(1,i)<0.576923077

yt(1,i)=0;

else yt(1,i)=1;

end
end
mset= mse (yt-outt),
R2t=1-( (((yt-outt).”2)) / ((mean(yt)-outt).”2) );

if mset<msetmin
msetmin=mset,;
neuronlt=nf;
neuron2t=ns;
TransFunclt=net.layers{1l}.transferFcn;
R2tmin=R2t;,

if ns==

else TransFunc2t=net.layers{2}.transferFcn;
end

bestnett=net;,

end
msetmin;

msettotal (1,nf)=mset,
%****************************** Validation o ok o b ok o b ok ok b ok ok b ok ok b ok ok b ok ok b o Sk ok o ok ok o ok ok

yv = sim(net,inv);
for i=l:length(yv)

if yv(1,i)<0.576923077

yv(1l,i)=0;

else yv(1,i)=1;

end
end
msev= mse (yv-outv),
R2v=1-( (((yv-outv).”"2)) / ((mean(yv)-outv).”2) );

if msev<msevmin
msevmin=msev,
neuronlv=nf,;
neuron2v=ns;

\OA



TransFunclv=net.layers{1l}. transferFcn;
R2Vmin=R2v;

if ns==0

else TransFunc2v=net.layers{2}.transferFcn;
end

bestnetv=net,
ytest=sim(bestnetv,intest) ;
for i=1:length(ytest)
if ytest(1,i)<0.576923077
ytest(1,i)=0;
else ytest(1,i)=1;
end
end
msetest= mse (ytest-outtest),
R2test=1-( (((ytest-outtest).”2)) /
( (mean (ytest) -outtest) .*2) );

end

msevmin;
neuronlv;
msevotal (1,nf)=msev,

GhRAAAA AR A AN AR A AN KA AAKSQVING 1IN MALTig**hhhshoksk sk koo sskok sk sk ok ook ok ook ok ok ok

if tff==1 && tfs== 3TF1=Tansig TF2=Tansig
if ns==0
MSEt Valuef tantansig(nf, 1)=mset;
R2t Valuef tantansig(nf, 1)=R2t;
MSEv_Valuef tantansig(nf, 1)=msev;
R2v_Valuef tantansig(nf, 1)=R2v;

else
MSEt Values tantansig(nf, ns)=mset;
R2t Values_tantansig(nf, ns)=R2t;
MSEv_Values tantansig(nf, ns)=msev;,
R2v_Values tantansig(nf, ns)=R2v;

end
end

if tff==1 && tfs==2 $TFl=Tansig TF2=Logsig

if ns==0

MSEt Valuef tanlogsig(nf, 1)=mset;
R2t Valuef tanlogsig(nf, 1)=R2t;
MSEv_Valuef tanlogsig(nf, 1)=msev;
R2v_Valuef tanlogsig(nf, 1)=R2v;

AIAR



else

MSEt Values_tanlogsig(nf, ns)=mset;
R2t Values tanlogsig(nf, ns)=R2t;
MSEv_Values tanlogsig(nf, ns)=msev;
R2v_Values tanlogsig(nf, ns)=R2v;

end

end

if tff==2 && tfs==2 $TFl=Logsig TF2=Logsig
if ns==0

MSEt Valuef loglogsig(nf, 1)=mset;
R2t Valuef loglogsig(nf, 1)=R2t;
MSEv_Valuef loglogsig(nf, 1)=msev,
R2v_Valuef loglogsig(nf, 1)=R2v;
else
MSEt Values loglogsig(nf, ns)=mset;
R2t Values loglogsig(nf, ns)=R2t;
MSEv_Values loglogsig(nf, ns)=msev;
R2v_Values_loglogsig(nf, ns)=R2v;
end

end

if tff==2 && tfs==1 $TFl=Logsig TF2=Tansig
if ns==
MSEt Valuef logtansig(nf, 1)=mset;
R2t Valuef logtansig(nf, 1)=R2t;
MSEv_Valuef logtansig(nf, 1)=msev;
R2v_Valuef logtansig(nf, 1)=R2v;

else
MSEt Values logtansig(nf, ns)=mset;
R2t Values logtansig(nf, ns)=R2t;
MSEv_Values logtansig(nf, ns)=msev;,
R2v_Values logtansig(nf, ns)=R2v;

end
end
end %end of Loop For Transfer Function in Second
layer
end %end of Loop For Transfer Function in First layer
end %end of Loop For Neuron in Second layer

end %end of Loop For Neuron in First layer
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Swrite to excel

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEt Valuef tantansig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'"MSEt Valuef logtansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEt_Valuef loglogsig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'MSEt Valuef tanlogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEt Values logtansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEt_Values_loglogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'"MSEt Values_tantansig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'MSEt Values_ tanlogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEv_Valuef logtansig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'MSEv_Valuef loglogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'"MSEv_Valuef tantansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEv_Valuef tanlogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEv_Values logtansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEv_Values loglogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEv_Values_tantansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'MSEv_Values_tanlogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2t Values_ tantansig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'R2t Values_tanlogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2t Values_logtansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2t _Values_loglogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2t _Valuef tantansig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'R2t_Valuef_tanlogsig');

V£

xls',
xls',
xls',

xls',

xls',
xls',
xls',

xls',

xls',
xls',
xls',

xls',

xls',
xls',
xls',

xls',

xls',
xls',
xls',

xls',

xls',

xls',

MSEt Valuef tantansig,
MSEt Valuef logtansig,
MSEt Valuef loglogsig,

MSEt Valuef tanlogsig,

MSEt Values logtansig,
MSEt Values loglogsig,
MSEt Values tantansig,

MSEt Values_ tanlogsig,

MSEv_Valuef logtansig,
MSEv_Valuef loglogsig,
MSEv_Valuef tantansig,

MSEv_Valuef tanlogsig,

MSEv_Values logtansig,
MSEv_Values loglogsig,
MSEv_Values_ tantansig,

MSEv_Values_ tanlogsig,

R2t Values_tantansig,
R2t Values_tanlogsig,
R2t Values logtansig,

R2t Values loglogsig,

R2t Valuef tantansig,

R2t Valuef tanlogsig,



xlswrite('C:\Users\pooyan\Desktop\Results.

'R2t Valuef logtansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2t_Valuef loglogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2v_Values_tantansig');

xlswrite ('C: \Users\pooyan\Desktop\Results.

'R2v_Values_tanlogsig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'R2v_Values_logtansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2v_Values_loglogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2v_Valuef tantansig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2v_Valuef_tanlogsig');

xlswrite ('C:\Users\pooyan\Desktop\Results.

'R2v_Valuef logtansig');

xlswrite('C:\Users\pooyan\Desktop\Results.

'R2v_Valuef loglogsig');,

xlswrite('C:\Users\pooyan\Desktop\Results.
xlswrite('C:\Users\pooyan\Desktop\Results.

xlswrite('C:\Users\pooyan\Desktop\Results.
xlswrite('C:\Users\pooyan\Desktop\Results.
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xls',

xls',

xls',
xls',
xls',

xls',

xls',
xls',
xls',
xls',
xls',
xls',

xls',
xls',

R2t Valuef logtansig,

R2t _Valuef loglogsig,

R2v_Values tantansig,
R2v_Values tanlogsig,
R2v_Values logtansig,

R2v_Values loglogsig,

R2v _Valuef tantansig,
R2v_Valuef tanlogsig,
R2v _Valuef logtansig,

R2v_Valuef loglogsig,

neuronlt, 'neuronlt');,
neuron2t, 'neuron2t');

neuronlv, 'neuronlv');,
neuron2v, 'neuron2v');
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Abstract:

In regarding with the location of country of Iran in the earthquake potential of Alpine-
Himalayan the earthquakes are as most destructive natural phenomena which cause humanistic
economical and damages in this country. In the past periods, the destructive earthquakes were
quaked different areas of our country and were the cause of many of our fellows, which
highlights the importance of research in this area. This research investigates the earthquake
prediction issues using the foreshocks indexes. In this purpose, first using the available quake
data in the earthquake catalogs, we prepared databases of foreshocks of the country of Iran.
After refining the catalogs and separating the foreshocks from main shocks, we performed the
declustering operation algorithm using the Gardner and Noprof (10974) method on the
foreshocks of country for foreshocks more than 5. After then we performed the clustering on
the foreshocks more than 5 have been performed. For this section, first the self organizator
algorithm of Kohnen (SOM) was used to determine the number of clusters and then the K-
Means algorithm for 5-15 algorithms have been implemented and regarding the Silhouette
index, 6 categories were determined for the foreshocks of country. Then the resulted
categories, were grouped using the Cunkan and Tuks tests and the zoning area of Iran were
determined and the Zagros - Makran transition Zone were introduces as the main foreshocks
of Iran.

After determining the main foreshocks, we preceded the research using artificial neural
networks for two states of prediction and category. The prediction results were relative weak
and with the correlation coefficient were almost 65% but the results are valid with high
validity.

After the modeling, we introduced the transited zone of Zagros — Makran from tectonical
status view and the main Faults were introduced. After all, the earthquake parameters of this
zone were investigated. The value a and b and the value of magnitude scale were 5.6, 0.8 and
3.2 respectively. The annual value of ,,a” was about 4.8. The investigations show the 2 years
period variations of earthquake parameters for this zone.

Keyword: Earthquake prediction, Foreshocks, Declustering, SOM, Data mining, Artificial

neural networks, Transited zone of Zagros — Makran
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