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CHAPTER 3
TABLE: A.3.1 [40]
STANDARD WEEKS ACCORDING TO DATES:
Standard Dates Standard Dates
Week Week

No No
1 1 - 7January 27 2-8
2 8-14 28 9-15
3 15-21 29 16-22
4 22-28 30 23-29
5 29- 4 February 31 30-5August
6 5-11 32 6-12
7 12- 18 33 13-19
8 19- 25 34 20-26
9 26- 4 March 35 27-2September
10 5 1 36 39
11 12-18 37 10-16
12 19-25 38 17-23
13 26 - 1April 39 24-30
14 2-8 40 1-7Qctober
15 9 15 41 8-14
16 16-22 42 15-21
17 23-29 43 22 28
18 30- 6 May 44 29 4Novemebr
19 7-13 45 5- 11
20 14 -20 46 12- 18
21 21- 27 47 19 -25
22 28-3June 48 26 -2 December
23 4-10 49 3-9
24 11-17 50 10 - 16
25 18-24 51 17 - 23
26 25-1July 52 24 - 31
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CHAPTER 3

TABLE: A-3.2
AVERAGED (1982-2004) SOIL TEMPgRATURE DATA

Sr.No. | ST5(MN) | ST10(MN) | ST20 (MN) | ST5(AN) | ST10(AN) | ST20(AN)
1 15.67 19.23 21.02 3332 26 44 2335
2 1565 19.22 21.83 3310 26 21 2327
3 1493 18 83 2162 33.75 26 33 2311
4 15.88 1952 2219 35.40 2711 2370
5 16 03 19.83 22.70 36.29 27.88 2410
6 16.32 2035 2324 37.56 28 59 24.60
7 16 94 2100 23.80 3808 29.22 2528
8 17.93 21.85 2474 39.15 30.38 26.20
9 18.8 276 25 60 4090 3147 27.10
10 2022 23.92 26.44 4248 3283 2793
1 2208 2553 27.92 4416 34 67 2051
12 22.69 26.34 28.76 4536 35.72 3041
13 2417 2750 30.01 46.86 36 89 3144
14 2528 28 47 30.91 48.08 38.26 3245
15 26.20 2938 3184 48 86 39.28 3349
16 27.31 30.18 32.50 4930 013 34 31
17 28.89 3143 34.22 50 59 4176 35.80
18 3009 32,51 35 32 50.93 4242 36.72
19 3111 3339 35 89 50.91 42 66 3729
2 31.95 3398 36.46 50.75 42.89 3779
21 3239 34.02 3653 50.77 4309 38.07
22 32.74 3442 37.02 50.28 4292 38.39
23 33.22 34.83 37.18 4953 4278 3853
2% 3204 3353 3596 4557 40.70 37.35
25 30.96 3217 34.23 43.35 38 58 3598
26 3035 3149 3357 40.61 37.02 3496
27 2028 3003 31.85 38 35 35.43 3348
28 28 95 2976 31 4 37.66 3490 32,01
29 28.09 29.02 3056 35.64 3356 31.97
30 27 59 2845 2996 34.82 3272 3116
3 27.58 28.35 20.76 34.71 3263 31.01
32 26 90 27 81 2915 3417 32.10 3033
33 27 35 28.17 2973 35 51 33.40 3111
34 27.40 2825 29 88 36.74 3372 3150
35 27 52 28.37 3000 37.33 3384 3175
36 2771 28.70 3041 3917 35.07 3248
37 28.27 2921 31.04 40.35 36 50 33.41
38 28.56 29.01 3179 4176 3727 3418

Cont ..
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CHAPTER 3

TABLE: A-3.2 (cont..)

39 28.79 3017 32.16 42 82 37 81 34 57
40 28 26 2995 3218 43 62 38.21 3472
4 2735 29.20 M4 4272 3722 3395
42 2579 28 09 30.52 42 34 36 65 3320
43 2471 2743 29 86 41.79 35.67 3227
44 2349 26 54 2897 4124 34.53 3131
45 22.20 2542 27 88 3979 33.15 3004
46 20 66 24.05 26 68 3959 3236 29.02
47 19 99 2347 26 09 3828 3131 28 10
48 18 87 22 68 2529 36 93 3008 27.02
49 17.81 2150 2417 35 86 2910 25 96
50 17 26 2072 2350 3500 28 34 2524
51 16 80 2030 23.08 34.60 2774 24.65
52 1576 1950 22 35 3349 2670 2376
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())PROGRAMME TO COMPUTE SOIL TEMPERATURES (ST) AT THE
DEPTH 10CM (AFTER NOON-2004) BY HARMONIC ANALYSIS.

% p = period, data file name = son10, m = number of harmonics,
%sqrt(wwe)= Amplitude and rmsel = RMSE

%file name

clear all

p=52,

sonl(;

a=asonl(;

as=a(:,22)

k=0;
for i=1-1:20,
k=k+1;
aa(: k)=a(:i);
end

ast=(mean(aa"))’;
m=4;
no=52;

z=((2*pi)/ p),

for t=1:1:p;
wi(t,)=t*z; .
end

for =1"1:m;
ww(i)=i*w;
end

clx=cos(ww);
slx=sin(ww);

for i=1:m,
ccl(,i)=ast *c1x(:i);
cs1(,1)=ast .*s1x(:,i);
end

dc=2*(sum(ccl))/no,
dds=2*(sum(cs1))/no;
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for =1.m,
we(',1)=(dc(.,))"2),
wee(.,1)=(dds( ,1)"2),
wwe=swetwee,

end

va=var(as);

val=2*va;

vw=(wwe /(val))*100;

gl=sum(vw)

fori=1:m;

q( i)=1*z;
end

for 1=1.m,
eq(-,i)=dds(:i)*tsq(:i);
eeq("i)=dc(.i)*tcq(:,i);
end

wq=eq+eeq,

ry=[mean(as)+sum(wq")]’;

[as 1y];

diffl=[as - ry],
d=max(abs([as - ry])),
d1=diffl /2,
d11=sum(d1)/52;
rmsel=sqrt(d11)

i=1:1:p;
plot(i,as,"™'i ry")

249

title('ST (Afternoon) At Depth 10 cm Actual(*) and Predicted By HA,year-2004 ')

xlabel('Week Number 1 to 52 of the year 2004');
ylabel('Soil temperature Oc' );
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CHAPTER 3

(i) PROGRAMME TO COMPUTE SOIL TEMPERATURES (ST) AT 20CM
(AN-2004) DEPTH BY ANNs

TRAINING PROGRAMME

% input is ttme point 1 to 21 years and output is ST at 20cm depths for 1 to 52
weeks

clear all;

son20;

k=0;

fori=11.21,
k=k+1;
aa(:,k)=ason20(:,i);
end

b=[ason20(:,22)];

ii=1:1:21;
nd=[ii ./ norm(ii)];
pl=[b ./norm(b)],
p3=[nd]
=aa /norm(aa);
s=[p3];
t=[o4];
51=100;
% the number of hidden neurons
%now the network initializes its weights and biases as;
NNTWARN OFF
[w1,bl,w2,b2]=initff(s,s1,'tansig',t,'tansig');
%the output of the network is given by:
disp_freq=100;
max_epoch=1000000;
err_goal=0.00000000000000001;
Ir=0 001;
momentum=0.5,
err_ratio=1.04;
tp=[disp_freq max_epoch err_goal Ir momentum err_ratio};



Appendix

CHAPTER 3

[w1,b1,w2,b2,epoch,tr]=tranbpm(w1,bl, 'tansig',w2,b2,'tansig’,s,t,tp);
u=simuff(s,w1,bl, 'tansig’, w2,b2, 'tansig);

uu2=u *norm(aa),

acc=uuz;

ul=1:152;

SUBPLOT(2,1,2), plot(ul,(ason20(:,21)),* 1i1,(acc(:,21)))
title('Actual(*) and Predicted by ANN ST At 20 cm (AN)for 2004' ),
xlabel (' Week number of year 2004");

ylabel('Soil Temperature Oc' );
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CHAPTER 4

())PROGRAMME TO COMPUTE ONE DAY EXTREME RAINFALL BY
GUMBEL AND FISHER&TIPETT TYPE-II DISTRIBUTION.

% Program to compute extreme rainfall and return period for 58 stations.
% for Gumbel, Fisherr and Tipett type -II
% t =return period, ae = extreme rainfall from the DS
% file name extrl,devil
clear all;
extr];
devil,
ae=ext(,2),
zr=log(ae),
rx = (ae),
rlnx = (zr),
sd =sdgf(",1);
tsd=sdgf(,2);
asd1=(0.78 *sd),
asd12=(078 *tsd),
=1.0./asd1,
ta=10./asd12;
u=rx-~(0.45 *sd);
tu =rlnx-(0.45 .*tsd);
mrf=ext(;,1),
lgmrf=log(mrf)
ql=mrf-u,
g3=a .*ql,
fx1=exp(-q3),
fx=exp(-£x1);
q2=1-fx;
et=1./q2,
prg=(1./et) *100,
% prg 1s the probability of getting extreme one day rainfall by Gumbel dist.
% et 1s the predicted return period by Gumbel dist

qll=lgmrf-tu;
g31=ta *qll;
fx11=exp(-q31),
fx1=exp(-fx11),
Q1=1-6x1,
etl=1./q21,
prf=(1./etl) .*100,
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% etl 15 the predicted return period by fisher &tippet type -Ildist.

% prf 1s the probability of getting extreme one day rainfall by Fisher&tipett

% type -II dist

% sext and sezt standard error during the computation.

%gxt and fxt are estimated rainfall for the given T by Gumbel and E.T. Type-II
%dist. respectively

for 1=1.1'58,

ytg(i) =log(log(et()/ (ct()-1)),

ytf(i) =-log(log(et1()/ (et1()-1)):

aal(n)=sqrt(l /a(y));

aa2(i)=sqrt(l /ta(i));

sext(i)=aal(i) .*((1 17+(0.966 *ytg(i))+(1.099 *(ytg(i) *2))) /n(i));

sezt(1)=aa2(1) *((1.17+(0.966 *ytf(i))+(1.099 *(ytf(1) .A2))) ./n(1)),
end

% t given return period
t=[5 10 15 20 25 50 100];
pg=(t./ (1))

yt =-log(log(pq)),

for i=1.1.7;
yt)=yt() ./a;
gxt(" i)=u+ytt(.1);
yt1(,1)=yt() ./ ta;
fxt1(.i)=tutyttl(.1),
fxt=exp(fxtl);
end

(ii) PROGRAMME TO COMPUTE RETURN PERIODS (T) BY ANNs
% THIS IS A TRAINING PROGRAMME.

clear all;

rfex18;

i=1.1:20,

nd=[i/ (norm(1)+1)],

pl=[ext20c(-,1)]’;

p2=[ext20c(.,3)],

p3=[nd;(p1) /(norm((p1))+1)]

04=(p2) ./ (norm((p2)+1);

s=[p3];

t=[o4]',

s1=147

% the number of hidden neurons
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%now the network initializes its weights and biases as;

NNTWARN OFF

[w1,b1,w2,b2]=initff(s,s1,Togsig' t,logsig");

%the output of the network is given by:

disp_freq=100;

max_epoch=1000000;

err_goal=0.001

1r=0.01;

momentum=0.3;

err_ratio=1.04;

tp=[disp_freq max_epoch err_goal Ir momentum err_ratio};
[w1,bl,w2,b2,epoch,tr]=trainbpm(w1,b1,Togsig',w2,b2,logsig',s,t,tp);
u=simuff(s,w1,bl,logsig', w2,b2,1ogsig");

uu2=u*(norm((p2))+1)

[p2 (uu2)]

k=1:1:20;

plot(k,p2,*" k, (uu2)");

title('Actual(*) and calculated Return Period for One day Extreme RainfallBy
ANN');

xlabel('District:Su(1-5), Bhch(6-12), Panl(13-19),Bod(20),Sabar21-25), Ahemd(26-
29),Kheda(30,32-34), Anand(31), ");

ylabel('Rainfall(mm)' );

% THIS IS AN OUTPUT PROGRAMME.
%file name rfex18
rfex18;
i1=40:1:58,
nd1=[i1/(norm(i1)+1)];
pl1=[ext19(;1)]’;
p21=[ext19(,3)];
p31=[ nd1, (p11) ./ (morm((p11))+1) ]
s=[p31];
ul=simuff(s,w1,bl,logsig',w2,b2,Mogsig’);
ulu2=ul*(norm(p21)+1)
[p21' (ulu2)]
=11:19
plot(kk,p21,"™ Kk, (ulu2'));
title('Actual(*) and Predicted Return Period for One day Extreme Ramfall By
ANN');
xlabel(' District Ahmedabad, Kheda, Anand, Deesa, Kachha, Rajkot and
Saurastra');
ylabel('Rainfall(mm)' );
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(iii)) PROGRAMME TO COMPUTE WEEKLY PROBABILITIES BY GAMMA
DISTRIBUTION.

Y%program for gamma distribution
% milnx,mx-means, rf 1s wekly rainfall
%'probabulity of rf is prlx
% file name rn

clear all;
zero;

m;

n=21;

%x is m foot

x=rnl' /(25 4);

x1=mean(x);
mx=mean(x1),
x2=mean(log(x1)),
mlnx=mean(x2);
y=log(mx)-minx;
yl=4 *y;
y2=y1./3,
y3=sqrt(1+y2);
aenl=(1+y3)./vy1;
aeyl=aenl ./mx,
esnl=(3 *aenl)/n;
enl=aenl-esnl;
eyl=enl ./mx;
gn=gamma(enl);
%x2=0.5inch
x2=1.27;
ds=gammainc(x2,enl)
pd=zr ./48;
pg=1-pd,
pql=pq*(ds);
pdd=(pd+pql),
prbl=(1-pdd) *100

c=lt(x,127),
cc=(sum(c) ./48),
acp=(1-cc) .*100,
acpp=acp';
df=acpp-(prbl)
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1=221-42;

subplot(2,1,1),plot(i,prbl,'-*' iacpp,'-mo')

xlabel('Difference of Actual and GDM PBs at 1 27" RF'),

ylabel('Probability (%)");

title('Comparision Between Actual(o 48 yrs) and GDM (*)Weekly PBs at 1 27"
RF")

subplot(2,1,2),plot(i,abs(df),'r+)

xlabel('SW from 22 to 42');

ylabel('Difference of PBs(%)'");

THIS IS APPROGRAMME TO COMPUTE PBs BY ANN

file name:nnraingm

clear all,
rsprob;

pl=[peb(, 1]

p2=[pcb(, 2],
1=10;
nd=[01,0.2]'

p3=[nd],

o4=[pl /norm(pl),p2 ./norm(p2)];

t1=[p1,p2]’

s=[p3L;

t=[o4];

s1=140

% the number of hidden neurons

%now the network irutializes 1ts weights and biases as;
NNTWARN OFF

[w1,bl,w2,b2]=initff(s,s1, tansig't,'tansig’);

%the output of the network is given by.
disp_freq=100;

max_epoch=1000000;

err_goal=0 0000000000000000000001

Ir=0.001;

momentum=0.5;

err_ratio=1.04;

tp=[disp_freq max_epoch err_goal Ir momentum err_ratio],
[w1,b1,w2,b2,epoch,tr]=trainbpm(w1,bl, tansig', w2,b2, tansig',s,t,ip),
u=simuff(s,wl,bl, 'tansig',w2, b2, 'tansig’),

uu2l=u(,1) *norm(pl),

uu22=u(;,2) *norm(p2);

aq=[uu2l uu22]
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k=1121,

plot(k,(t1),™ k,aq),

title(' Actual(*) and calculated By ANN Weekly Rainfall from standard week 31 to
41'y;

xlabel('31 to 41');

ylabel('weekly Rainfall(mm)');

4) PROGRAMME TO COMPUTE AND COMPARE THE WEEKLY PROB. BY
GMD AND ANNS

% inputs are RF at 10 and 20 % probability level
%output is RF at 30 and 40 % probability level

clear all;
rsprob,
pl=lpcb(, 1]
p2=[pcb(.2)],
i=10,
nd=[01,02]
p3=[nd];
o4=[pl ./norm(p1);p2 /norm(p2)};
tl:[p1 ’p2]|l
s=[p3],
t=[od];
s1=140
% the number of hidden neurons
%now the network mitializes 1ts weights and biases as;
[w1,bl,w2,b2]=initff(s,s1, 'tansig't,'tansig"),
%the output of the network 1s given by:
disp_freq=100;
max_epoch=1000000;
err_goal=0.0000000000000000000001
1r=0 001;
momentum=0.5;
err_ratio=1 04;
tp=[disp_freq max_epoch err_goal Ir momentum err_ratio};
[w1,b1,w2,b2,epoch,tr]=trainbpm(w1,bl, tansig',w2,b2, 'tansig',s,t,tp);
u=simuff(s,w1,bl, 'tansig', w2,b2, 'tansig’),
uu2l=u(,1) *norm(pl);
uu22=u(",2) *norm(p2);
aq=[uu21 uu22]
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k=11.21;

plot(k,(t1),"™ k,aq);

title(' Actual(*) and calculated By ANN Weekly Rainfall from standard week 31 to
41'),

xlabel('31 to 41%),

ylabel('Probability' ),
%x2=[0.10.2051235710152025],
p4=[pcb( 91"

p5=[pcb(.10)]'

nd1=[0.1,0.15]

p31=[ nd1];

004=[p4;p5]’,

s1=[p31],
ul=simuff(sl,wl,bl, 'tansig', w2,b2, 'tansig’),
uu2ll=ul(,1) *norm(p4);

uu221=ul(;,2) *norm(p5);

aql=[uu211 uu221]

uu2l=ul *norm(pl)

[o04 aql]

k=1.1.21;

plot(k,(004),"*' k,aql);

title(GDM(*) and Predicted Probability By ANN For Weekly RF 10.0" and 15.0"
);

xlabel('Number of Week 22to 42),

ylabel('Probability' );
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CHAPTER 5
1) PREDICTION OF ANNUAL RAINFALL BY DFS AND ANN

i) PROGRAMME TO COMPUTE Z= (X2+Y2) BY DFS
%file name exsump
% z=f(x,y)= z= (x? +y?): to find out the coefficients, x=[1:2:125]; and
% y =[5.2130];

clear all,

qax=[1-2125];

x=gax/max{gax),

qay=[5-2 130];

y=qay/max(qay);

for 1=1.1.63,
2e(i)=1(x()*2 +y ()]

end

for 1=1:1.63,
zze(t)={(gax()"2 +qay ()],

end

z=ze/max(ze),

no =63,

m=4 ;

n=4;

iw=1/4*ones(no),

iwl=iw(1,),

fori=11'm,
forj=1.1n,
s(i, )=i*x;
s1G.)=3"y,
cx=cos(s);
cy=cos(sl);
sx=s1n(s),
sy=sin(sl),

end

end

re=[cx/2,cy/2];

rel=[sx/2,sy/2],

yy=lcysyl;

xx=[cx;sx];

for ir=1.no,
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p=0,
for jj=1:2*m,
for kk=1:2*n;
p=p*1;
r3(pai)=xx(jji)*yy(kk,ii);
end
end
end
de =[ wl;rejrel; r3]';
u=pinv(de);
o=1*z';
op=de*o,
[zze' op*max(zze)]

1=1:1:no;

plot(i,zze,", i,op*max(zze))
xlabel('1.2:125 m=16 and n=16 )
ylabel('5-2:130"

title('calculated z= (x2 +y2)")

ii) THIS IS AN OUT PUT PROGRAMME TO COMPUTE THE VALUES
FROM THE DERIVED COEFFICIENT MATRIX.

z =(x2 +y?2); where x =[1:2:150] and y=[5:2:154];

qax1=[1:2.150];
x1=qax1/max(qax1);
qay1=[5:2:154];
yl=qay1l/max(qayl);
nol=75;

fori=1:1mol,
z12(0)=[ (qax1(1)"2 +qay1(i)"2)}];
end

iw=1/4*ones(nol);
iwl=iw(1, );

fori=1:1:m;
for j=1.1.n;
s12(i,:)=i*x1,
s11(G,)=j*y1;
cx1=cos(s12);
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cyl=cos(s11),
sx1=sin(s12),
syl=sin(s11),
end
end
rel=[ex1/2;cy1/2];
rell=[sx1/2;5y1/2];
yyl=[cyLsyl],
xx1=[cx1,8x1],

for ii=1:nol;
p=0;
for jj=1 2*m,
for kk=1-2*n,
p=p+1,
r31(p,i1)=xx1(jj1)*yy1(kk,i1),
end
end
end

del =[ iw1,rel,rell, £31]';

opl=del*o,
opl2=opl*max(z12)

[z12' op12]
1=1.1.nol;
plot(i,z12,"', i,0p12)

xlabel('1.2:150 m=4 and n=4 file exsump")

ylabel('5:2 154")
title('z= (x"2 +y~2)')

iii) THIS IS A PROGRAMME TO COMPUTE THE VALUES OF

z=(-3y/(x"2 +y2+1)).

% Here, x=[1.2 125], y=[5:2:130]

clear all;
qax=[1.2.125}];
x=qgax/max(qax),
qay=[5.2130],
y=qay/max(qay);

for i=1:1.63,
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au(i)= 3*(y(0))
awl(r)=[-au(i)];
aw2(i)=((x()"2+ y()"2)+1);
zzel(i)=awl(i) ./aw2(i);
end

z=zzel/max(zzel);
no =63;

m= 20 ;

n=20;
iw=1/4*ones(no);
wl=iw(1,:);

fori=1:1 m;
for j=1:1:ny;
s(i,)=i*x;
10,957y
Cx=c0s(s),
cy=cos(sl);
sx=sin(s);
sy=smn(s1);

end

end

re=[cx/2;cy/2];
rel=[sx/2,sy/2];
yy=ley:syl;
xx=[cx;8x];
for ii=1:no;

p=0;

for jj=1:2*my;
for kk=1:2*n;
p=p+L;
r3(p ii)=xx(jjiiy*yy(kk,1ii);
end
end
end

de =[ iwl;re;rel, r3}',
u=pinv(de);
o=u*z';
op=de*o;
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opp=op*max(zzel)

[zzel' opp]

1=1:2:125,

plot(i,zzel,™, 1,0pp)
xlabel('1:2 125 m=20 and n=20 file exsump123 ')

ylabel('5.2 130")

title('calculated z=(-3y/(x"2 +y/2+1)))")

iv) THIS IS A PROGRAMME TO PREDICT THE ARF BY DFS:-

clear all,
maymax592003z;
ra592003,
rab82002;
no=45,

no=P,
cn=p1/no;
al=myr03 /1,
gax=(al .*cn)’;
bl=ora2 ./20;
qay=(bl .*cn)';

ac=ira3 ;

zlze=(ac)};

m=((p-1)/2)+2
=12

iw=1/4*ones(no);

iwl=iw(1, );

fori=1.1.m,
for j=1:1n;
s(i,)=i*qax;
s1(j,)=j*qay,
cx=c0s(s);
cy=cos(sl),
sx=sin(s),
sy=sm(s1),

end

end

re=[cx/2;cy /2],

rel=[sx/2;sy/2];

yy=lcyisyl,

xx=[cx,sx],
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for ii=1-no;
p=0;
for j=1 2*my;
for kk=1 2*n,
p=p*l;
r3(p.ii)=xx(jj,ii)*yy (kk,1i);
end
end
end
de =[ iwl,rerel,x3]';
u=pinv(de),
o=u*zlze';

maymax602004zx,
ra602004;
ra592003,

alb=myr04./1;
gax1=(alb .*cn)',
blb=ira3 ./20;
qayl=(blb *cn)}
%acl output file
acl=ral4,
iw=1/4*ones(no),
iwl=1w(1,:),
for i=1:1'm,
forj=11.n;
s(i,’)=i*qax;
s1(,.)=j*qayl;
cx=cos(s);
cy=cos(s1);
sx=sin(s),
sy=sim(sl);
end
end
re=[cx/2,cy/2};
rel=[sx/2;sy/2],
yy=leyssyl;
xx=[cx;sx],
for i+=1 no;
p=0,
for jj=1:2*m;
for kk=1:2*n;
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p=p*L;
r3(p,il)=xx(jji)*yy(kk,i),
end
end
end
del =[ iw1;re;rel, r3]';

opql=(del*o);
opt=(opql),
[acl opql]

i=1960:1-2004,

plot(1,opqgl,™, i,acl)

xlabel('"Year m=10 and n=11 ')
ylabel('Annual Rainfall (mm)')
title('Predicted (*) Annual Rainfall By DFS')

v) THIS IS A PROGRAMME TO COMPUTE THE ARF BY ANNs

% inputs are PARF and MAT
clear all;

ra582000,

rab92001,

maymax592001r,

i=1-1:43;
nd=[i/norm(1)};
pl=[myr01],
11=rall./1,

rnn=[il /norm(rall)];

p3=[nd;mn , (pl /norm(p1)) ]
%nd' pl /norm(pl) rall./norm(rall)],

od=ral /norm(ral),

s=[p3];

t=[o4]";

s1=147

% the number of hidden neurons

%now the network initializes its weights and biases as;
NNTWARN OFF
[w1,b1,w2,b2]=1utff(s,s1,'tansig’ t, "tansig’),

%the output of the network 1s given by:
disp_freq=100,
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max_epoch=1000000;

err_goal=0.0007

Ir=0 001,

momentum=0 3,

err_ratio=1.04,

tp=[disp_freq max_epoch err_goal Ir momentum err_ratio};
[w1,b1,w2,b2,epoch,tr]=trainbpm(w1,bl, 'tansig',w2,b2,'tansig',s,t,tp);
u=simuff(s,w1,bl,'tansig',w2,b2, 'tansig');

ux=u' .*norm(ral);

uxl=ux;

[ral ux1]

k=1959:1:2001

plot(k,ralk,ux,™");

title(' Actual(*) and calculated By ANN Annual Rainfall from 1959 to 2001'),
xlabel('1959 to 2005");

ylabel('Rainfall(mm)' );
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CHAPTER 6

1) PREDICTION OF HOURLY TEMPERATURES BY LOGAN MODEL, DFS
AND ANNs

%this progrmme is to calculate Hrly AT julian days 87,102,113 2006
clear all;

templog

a=2 69,

b=1.423;

c=-1725;

%tx=28.0,
%tn=15.8,

% tnn=06,
i=5118,

k2=8;

k3=9;

k1=7
jan1=ju86(i,.);
tx=jan1(:,k2),
tn=jan1( k3),
ju=113,

tr=i;
%latt=23.580c
lat=04;
jd=((ju-77))/365
jd1=sm((2*pi)*jd);
d1=0.4014%d1,
d2=tan(d1);
latr=((tan(lat))*d1)"2;
tm1=sqrt([1-latr])
tm2=[-(tan(lat))*d2];
tm=tm1/tm?2,
u=(atan(tm)),
ul=u/(py),
y=abs(24*ul);
th=(12-(y/2))+c,

m=021;

ml=p1 .*m;
yl=y+2*a;
ys=sin(ml1 /y1);
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thrl=(tx-tn),
thr2=(thrl *ys');
thrd=thr2+tn,

tr1=19.1-24;

ts=thrd(14, )
z=24-y;
te=(12+(y/2));
n=trl+(24-+te);
tnt=ju86(tr1,k3),
as=ts-{nt;

ab=b *n;

az=ab /z;
axp=exp(-az),
asxp=(as) .*axp'
tpnl=(tnt+asxp) ;

tr2=1:14;

nn=(24+te)+tr2,
tnn=ju86(tr2,k3);

asn=ts-tnn;
abn=b *nn;
azn=abn/z;
axpn=exp(-azn);

asxpn=(asn) *axpn'
tpnn=(tnn+asxpn) ,

actl=[ju86(.k1)]

prd1=[ tpnn,thrd ;tpnl;]

op=l[actl prdl]

av=(ju86(-, k2)+ju86( k3))/2;

1=1.124,

plot(r,op(.,1),-0' i,0p( ,2),'g-* Lav, -1+
xlabel(' 113 Julian Day , Hour" 1 to 24')
ylabel(' Air Temperature Oc')

268

title(' Actual,Predicted(*) And ((maxAT+minAT)/2, +) Air temperature Of 113 JD

By Logan Model")

rmse=sqrt(sum((prdl-actl) ~2)/24)

me=mean(actl),

prer=(rmse/me)*100
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rmsel=sqrt(sum((av-actl) "2)/24)
me=mean(actl),
prerl=(rmsel/me)*100

Programme to compute HAT by DFS

clear all;

templog
inp=[ju86( ,2) ju86(.,3)],
dd=1-1:24;
ral=ju86(.,1);
no=24;
cn=(1*p1/no),
nx=1u86(:,2);
ny=ju86(,3);
cnl=nx *1
gax=(cnl /100)};
cn2=ny .*1;
qay=(cn2 /(100));
ac=ral .*1;
zlze=(ac ./100);
m=1

n=1
iw=1/4*ones(no);
iwl=mw(l,.);

for 1=1:1:my;
for =1:1:n;
s(1,1)=1*qax,
s1(, )5*qay,
cx=cos(s),
cy=cos(s1),
sx=sin(s);
sy=sin(sl);

end

end

re=[cx/2;cy /2],
rel=[sx/2,sy/2],
yy=ley:syl;

xx=[cx;sx],
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for ii=1no,
p=0;
for jj=1:2*m,
for kk=1.2*n;
p=p+l,
r3(pai)=xx(jjii)*yy(kk,ir);

end
end
end

de =[ iwl;re;rel;r3]';
u=pinv(de);
=u*zlze',
opg=(de*o) .*100;
[ral opq]

out put programme:

ju87t;
inp1=[ju87(;2) jud7(:,3)],
nx1=ju87(:,2),
cenl=nx1 .*1
gax1=(ccnl ./(100));
ny1=ju87(:,3),
blb=ny1 .*1;
qay1=(blb./(100))"
acl=ju87(,1);
iw=1/4*ones(no);
iwl=tw(1,);

for =1-1:m,

for j=1.1.n;
s(i,)=i*qaxl;
s1(j,:)=j*qayl;
cx=cos(s);
cy=cos(sl),
sx=sn(s);
sy=sin(s1),

end

end

re=[cx/2;cy/2];
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rel=[sx/2,8y/2],

yy=ley.syl,
xx=[cx;sx];

for i1=1 no;
p=0,

for jj=1-2*m;
for kk=1:2*n,

p=p*1;
r3(p1i)=xx(p,11)*yy(kk,1i),
end
end
end

del =[ 1wl re;rel,x3]',
pql=(del*o) *100,
[acl opql]

2) PROGRAMME TO COMPUTE RMSE & PAE AND SUBPLOT GRAPH
templog, jan1=ul01(;,1) ./1;

at=janl,

pt=u' ;

rmse=sqrt(sum((pt-at) *2)/24)

me=mean(at);

prer=(rmse/me)*100

jan2=ju86(:,4) /1,

atl=jan2,

ptl=ul' p

rmsel=sqrt(sum((ptl-atl) "2)/24)
mel=mean(at);

prerl=(rmse/me)*100

=1124,

subplot(2,1,1), plot(rat,iu'iu''-+"
title('Calculated(+) And Predicted (*) HAT By ANN Using Predictors MaxAT &
MmAT")

ylabel('Air Temparature (Oc)')

subplot(2,1,2), plot(i,atl,1,ptl,1,ptl,'-*')
xlabel('102 ju day/11 april 2006 - Hour- 1 to 24')
ylabel(' Air Temparature (Oc)")
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TABLE: A.6.1
JULIAN DATE CALENDAR
(http //www fs.fed. us/raws/bookljuhan shtml)
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00110321060 {091 { 121 1152182} 213 {244 ;274 305 {335
00210331061 {092 | 122 {153 {183 214 2451275 | 306 | 336
0031034062 | 093 | 123 |154 11841 215 | 246 {276 | 307 | 337
0041035063 | 094 | 124 |155|185| 216 | 247 {277 | 308 | 338
064 1095 | 125 {156 186 | 217 {248 {278 | 309 {339
0061037 | 065 | 096 | 126 {157 {187 218 {249 {279 310 | 340
007 1038 | 066 | 097 | 127 1581188 | 219 {250 |280 | 311 |341
0081039 067 | 098 | 128 {159]189 | 220 | 251 {2811 312 | 342
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