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Lampiran 2 Script Matlab Pengolahan Data Suhu Secara Spasial dan Temporal

load sst2.mat

%% Matriks Data Suhu

nz=1;

Temp = zeros(nx,ny,nt);

Temp = reshape(sst(;,:,1,:), size(Temp));
Temp = permute(Temp,[2 1 3]);

%% Plot Data Suhu Rata-Rata Bulanan
X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

figure

pcolor(x,y,mean(Temp,3))

shading interp

hold on

[c,h]= contourf(x,y,mean(Temp,3));

xlabel(‘'Longitude’, fontsize',14");ylabel('Latitude’, fontsize',14");cmocean thermal;
set(h,'showtext','on’, textstep’,get(h,'levelstep");

%% Plot Time Series
Temp2 = reshape(Temp(14,:,:),nx,nt);

%%

plot(t, Temp2(67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)

xlabel("Tahun');ylabel('Suhu ({\circ}C)")

grid on

%% Detrend Data Suhu
Temperature = detrend3(Temp,t);

%% Plot Data Suhu Setelah Detrend

figure

pcolor(x,y,var(Temperature,[],3))

shading interp

hold on

[c,h]= contourf(x,y,var(Temperature,[],3));

xlabel(‘'Longitude’, fontsize',14");ylabel('Latitude’, fontsize',14");cmocean thermal;
set(h,'showtext’,'on’, textstep',get(h,'levelstep’));

%% Plot Time Series Setelah Detrend




Temperature2 = reshape(Temperature(14,:,:),nx,nt);
%%

plot(t, Temperature2 (67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick('x','keeplimits’)

xlabel("Tahun’);ylabel("Trend 'Suhu ({\circ}C)")

anomaly(t, Temperature2(67,:))
grid on

Lampiran 3 Script Matlab Pengolahan Data Salinitas Secara Spasial dan

Temporal

load Sal2.mat

%% Matriks Data Salinitas

nz=1,

Salinitas = zeros(nx,ny,nt);

Salinitas = reshape(salinitas(:,:,1,:), size(Salinitas));
Salinitas = permute(Salinitas,[2 1 3]);

%% Plot Data Salinitas Rata-Rata Bulanan
X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

figure

pcolor(x,y,mean(Salinitas,3))

shading interp

hold on

[c,h]= contourf(x,y,mean(Salinitas,3));
xlabel('Longitude’,'fontsize’,14");ylabel('Latitude’, fontsize',14");cmocean halin;
set(h,'showtext','on’,'textstep’,get(h,'levelstep));

%% Plot Time Series
Salinitas2 = reshape(Salinitas(14,:,:),nx,nt);

%%

plot(t,Salinitas2(67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)
xlabel("Tahun’);ylabel('Salinitas (psu)')




grid on
%%

%% Detrend Data Salinitas
Sal = detrend3(Salinitas,t);

%% Plot Data Salinitas Setelah Detrend

figure

pcolor(x,y,var(Sal,[],3))

shading interp

hold on

[c,h]= contourf(x,y,var(Sal,[],3));
xlabel('Longitude’,'fontsize',14");ylabel('Latitude’, fontsize',14");cmocean halin;
set(h,'showtext','on’,'textstep’,get(h,'levelstep));

%% Plot Time Series Setelah Detrend

Sal = reshape(Detrend_Salinitas(14,:,:),nx,nt);

%%

plot(t,Sal(67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)

xlabel("Tahun’);ylabel('Trend Salinitas (psu)’)

anomaly(t,Sal(67,:))
grid on

Lampiran 4 Script Matlab Pengolahan Data Sigma-t Secara Spasial dan

Temporal

load Densitas2.mat

%% Matriks Data Suhu dan Salinitas

nz=1;

Temperature = zeros(nx,ny,nt);

Temperature = reshape(temperature(:,:,1,:), size(Temperature));
Temperature = permute(Temperature,[2 1 3]);

Salinitas = zeros(nx,ny,nt);

Salinitas = reshape(salinitas(:,:,1,:), size(Salinitas));

Salinitas = permute(Salinitas,[2 1 3]);

%% Matriks Data Sigma-t
Densitas = sw_dens0(Salinitas, Temperature);
Sigmat = Densitas - 1000;




%% Plot Data Sigma-t Rata-Rata Bulanan
X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

figure

pcolor(x,y,mean(Sigmat,3))

shading interp

hold on

[c,h]= contourf(x,y,mean(Sigmat,3));
xlabel('Longitude’,'fontsize',14");ylabel('Latitude’, fontsize',14");cmocean dense;
set(h,'showtext','on’, textstep’,get(h,'levelstep");

%% Plot Time Series
Sigmat2 = reshape(Sigmat(14,:,:),nx,nt);

%%

plot(t,Sigmat2(67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)
xlabel("Tahun’);ylabel('Sigma-t (kg/m”3)")

grid on

%% Detrend Data Sigma-t
sigmat = detrend3(Sigmat,t);

%% Plot Data Sigma-t Setelah Detrend

figure

pcolor(x,y,var(sigmat,[],3))

shading interp

hold on

[c,h]= contourf(x,y,var(sigmat,[],3));
xlabel('Longitude’,'fontsize',14");ylabel('Latitude’, fontsize',14");cmocean dense;
set(h,'showtext','on’,'textstep’,get(h,'levelstep’));

%% Plot Time Series Setelah Detrend

Sigma_t = reshape(Detrend_Sigmat(14,:,:),nx,nt);
%%

plot(t,Sigma_t(67,3))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)

xlabel('Tahun’);ylabel('Trend Sigma-t (kg/m”3)")




anomaly(t,Sigma_t(67,:))
grid on

Lampiran 5 Script Matlab Pengolahan Data Arus Secara Spasial dan Temporal

load Arus2.mat

%% Matriks Data Arus

nz=1;

U = zeros(nx,ny,nt);

U = reshape(u(:,:,1,:), size(V));
U = permute(U,[2 1 3));

V = zeros(nx,ny,nt);

V = reshape(v(:,:,1,), size(V));
V = permute(V,[2 1 3]);

%%

Kec = (U2 + V.72).70.5;

%% Plot Data Arus Rata-Rata Bulanan
X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

figure

pcolor(x,y,mean(Kec,3));

shading interp;

hold on

[c,h]= contour(x,y,mean(Kec,3));

hold on

Q = quiver(x,y,mean(U,3),mean(V,3),'’k");
xlabel('Longitude’);ylabel('Latitude’);cmocean speed;colorbar;
set(h,'textstep’,get(h,'levelstep’));

%% Plot Time Series
Kec2 = reshape(Kec(14,:,:),nx,nt);

%%

plot(t,Kec2(67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)
xlabel("Tahun’);ylabel('Kecepatan Arus (m/s)’)

grid on

%% Detrend Data Arus
zonal = detrend3(U,t);




meridional = detrend3(V,t);
KecTotal = (zonal.*2 + meridional.~2).70.5;

%% Plot Data Arus Setelah Detrend

figure

pcolor(x,y,var(KecTotal,[],3));

shading interp;

hold on

[c,h]= contour(x,y,var(KecTotal,[],3));

hold on

Q = quiver(x,y,var(zonal,[],3),var(meridional,[],3),k");
xlabel('Longitude’);ylabel('Latitude");cmocean speed;colorbar;
set(h,'textstep’,get(h,'levelstep"));

%% Plot Time Series Setelah Detrend

KecTotal2 = reshape(KecTotal(14,:,:),nx,nt);

%%

plot(t,KecTotal2(67,:))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)

xlabel("Tahun’);ylabel('Trend Kecepatan Arus (m/s)’)

anomaly(t,KecTotal2(67,:))
grid on

Lampiran 6 Script Matlab Analisis Data Suhu Menggunakan Metode EOF

% load sst.mat
%% Menghilangkan Pengaruh Musiman
Temperature = detrend3(Temperature,t);

%%Matriks Data Anomali Suhu
[~,month,~] = datevec(t);
monthlymeans = nan(length(Lat),length(Lon),12);
fork =1:12
ind = month==Kk;
monthlymeans(:,:,k) = mean(Temperature(:,:,ind),3);
Temperature(:,:,ind) = bsxfun(@minus,
Temperature(:,:,ind),monthlymeans(:,:,k));
End

%% Mereduksi Dimensi Matriks Anomali Temperature dan Menghilangkan NaN
Pada Matriks Anomali Temperature
mask = ~any(isnan(Temperature),3);




Temperature = reshape(Temperature,
size(Temperature,1)*size(Temperature,2),size(Temperature,3));
temperature = Temperature;

temperature = Temperature(mask(:),:);

%% Analisis EOF

S = cov(temperature);

[V,D] = svds(S);

polaSpasial = temperature*V,;

expv = 100*(diag(D."2)./trace(D."2))";

%% Mengembalikan Nilai NaN

k =6;
sst = zeros(ny,nx,k);
fori=1k

T(~isnan(Temperature(:,nt))) = polaSpasial(:,i);
T(isnan(Temperature(:,nt))) = NaN;
sst(:,:,i) = reshape(T,ny,nx);

end

%% Plot Temperature Pola Spasial
X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

sst = reshape(sst(;,:,k),ny,nx);

pcolor(x,y,sst);

shading interp;

hold on

[c,h]= contourf(x,y,sst);

xlabel(‘'Longitude’);ylabel('Latitude’);cmocean thermal;colorbar;
set(h,'textstep’,get(h,'levelstep’));

title([ Temperature Mode ',num2str(k),'(',num2str(expv(k),'%0.1f"),'%))

%% Plot Temperature Pola Temporal

plot(t,V(:,k))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)

xlabel("Tahun’);ylabel('Mode k)

title([ Temperature Mode ',num2str(k),'(',num2str(expv(k),'%0.1f"),'%))

anomaly(t,V(:,k))
grid on
%%




Lampiran 7 Script Matlab Analisis Data Salinitas Menggunakan Metode EOF

%Iload Sal.mat
%% Menghilangkan Pengaruh Musiman
Salinitas = detrend3(Salinitas,t);

%% Matriks Data Anomali Salinitas
[~,month,~] = datevec(t);
monthlymeans = nan(length(Lat),length(Lon),12);
fork=1:12
ind = month==k;
monthlymeans(:,:,k) = mean(Salinitas(:,:,ind),3);
Salinitas(:,:,ind) = bsxfun(@minus, Salinitas(:,:,ind),monthlymeans(:,:,k));
end

%% Mereduksi Dimensi Matriks Anomali Salinitas dan Menghilangkan NaN
Pada Matriks Anomali Salinitas

mask = ~any(isnan(Salinitas),3);

Salinitas = reshape(Salinitas, size(Salinitas,1)*size(Salinitas,2),size(Salinitas,3));
salinitas = Salinitas;

salinitas = Salinitas(mask(:),:);

%% Analisis EOF

S = cov(salinitas);

[V,D] = svds(S);

polaSpasial = salinitas*V;

expv = 100*(diag(D."2)./trace(D."2))";

%% Mengembalikan Nilai NaN

k =6;

salinity = zeros(ny,nx,k);

fori=1Kk
sal(~isnan(Salinitas(:,nt))) = polaSpasial(:,i);
sal(isnan(Salinitas(:,nt))) = NaN;
salinity(:,:,1) = reshape(sal,ny,nx);

end

%% Plot Salinitas Pola Spasial

X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

salinity = reshape(salinity(:,:,k),ny,nx);

pcolor(x,y,salinity);
shading interp;
hold on




[c,h]= contourf(x,y,salinity);
xlabel(‘'Longitude’);ylabel('Latitude’);cmocean halin;colorbar;
set(h,'textstep’,get(h,'levelstep’);

title(['Salinitas Mode ',num2str(k),'(",num2str(expv(k), %0.1f"),'%)])

%% Plot Salinitas Pola Temporal

plot(t,V(:,k))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick('x','keeplimits’)

xlabel('Tahun’);ylabel('Mode k)

title(['Salinitas Mode ',num2str(Kk),'(',num2str(expv(k),'%0.1f"),'%)"])

anomaly(t,V(:,k))
grid on

Lampiran 8 Script Matlab Analisis Data Sigma-t Menggunakan Metode EOF

%Iload Densitas.mat

%% Matriks Sigma-t

Densitas = sw_dens0(Salinitas, Temperature);
Sigma_t = Densitas - 1000;

%% Menghilangkan Pengaruh Musiman
Detrend_Sigma_t = detrend3(Sigma_t,t);

%% Matriks Data Anomali Sigma-t
[~,month,~] = datevec(t);
monthlymeans = nan(length(Lat),length(Long),12);
fork=1:12
ind = month==k;
monthlymeans(:,:,k) = mean(Detrend_Sigma_t(:,:,ind),3);
Anomaly_Sigma_t(:,:,ind) = bsxfun(@minus,
Detrend_Sigma_t(:,:,ind),monthlymeans(:,:,k));
end

%% Mereduksi Dimensi Matriks Anomali Sigma-t dan Menghilangkan NaN Pada

Matriks Anomali Sigma-t
mask = ~any(isnan(Anomaly_Sigma_t),3);
Anomaly_Sigma_t = reshape(Anomaly_Sigma t,

size(Anomaly_Sigma_t,1)*size(Anomaly_Sigma_t,2),size(Anomaly_Sigma_t,3));

anomaly_sigma_t = Anomaly_Sigma_t;
anomaly_sigma_t = Anomaly_Sigma_t(mask(:),:);




%% Analisis EOF

S = cov(anomaly_sigma_t);

[V,D] = svds(S);

polaSpasial = anomaly_sigma_t*V;
expv = 100*(diag(D."2)./trace(D."2))";

%% Mengembalikan Nilai NaN

k = 6;

Sigma_t = zeros(ny,nx,k);

fori=1k
sigma_t(~isnan(Anomaly_Sigma_t(:,nt))) = polaSpasial(:,i);
sigma_t(isnan(Anomaly_Sigma_t(:,nt))) = NaN;
Sigma_t(:,:,i) = reshape(sigma_t,ny,nx);

end

%% Plot Sigma-t Pola Spasial

X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

Sigma_t = reshape(Sigma_t(:,:,k),ny,nx);

pcolor(x,y,Sigma_t);

shading interp;

hold on

[c,h]= contourf(x,y,Sigma_t);
xlabel('Longitude’);ylabel('Latitude’);cmocean dense;
set(h,'showtext','on’,'textstep’,get(h,'levelstep));
title(['Hasil Analisis Anomali Sigma-t Mode
,num2str(k),'(",num2str(expv(k),'%0.1f"),'%)])

%% Plot Sigma-t Pola Temporal

plot(t,V(:,6))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)
xlabel("Tahun');ylabel('Anomali Sigma-t (kg/m”3)")

title(['Sigma-t Mode ',num2str(6),'(',num2str(expv(6), %0.1f"),'%)])

anomaly(t,V(:,6))
grid on




Lampiran 9 Script Matlab Analisis Data Arus Menggunakan Metode EOF

% load Arus.mat

%% Menghilangkan Pengaruh Musiman
U = detrend3(U,t);

V = detrend3(V,t);

%% Matriks Data Anomali Arus
[~,month,~] = datevec(t);
monthlymeans_U = nan(length(Lat),length(Lon),12);
monthlymeans_V = nan(length(Lat),length(Lon),12);
fork=1:12
ind = month==k;
monthlymeans_U(:,:,k) = mean(U(:,:,ind),3);
U(:,:,ind) = bsxfun(@minus, U(:,:,ind),monthlymeans_U(:,:,k));
monthlymeans_V(:,:,k) = mean(V(:,:,ind),3);
V(:,;,ind) = bsxfun(@minus, V(:,:,ind),monthlymeans_V(:,:,K));
end

%%

monthlymeans = (monthlymeans_U.”2 + monthlymeans_V.”*2).70.5;
monthlymeans_u =
reshape(monthlymeans_U(:,:,1),size(monthlymeans_U,1),size(monthlymeans_U,2
);

monthlymeans_v =
reshape(monthlymeans_V(:,:,1),size(monthlymeans_V,1),size(monthlymeans_V,2

)

%% Mereduksi Dimensi Matriks Anomali Arus Zonal(U) dan Arus Meridional
(V) dan Menghilangkan NaN Pada Matriks Arus Zonal(U) dan Arus Meridional
V)

mask = ~any(isnan(U),3);

U = reshape(U, size(U,1)*size(U,2),size(U,3));

V = reshape(V, size(V,1)*size(V,2),size(V,3));

u=\u;
u = U(mask(®),);
V=V,

v = V(mask(:),);

%%
utotal = (u."2 +v."2)."0.5;

%% Analisis EOF
Utotal_covarian = cov(utotal);
U_covarian = cov(u);
V_covarian = cov(V);




[Vutotal,Dutotal] = svds(Utotal_covarian);
[Vu,Du] = svds(U_covarian);

[Vv,Dv] = svds(V_covarian);

polaSpasial_U = u*Vu;

polaSpasial_V =v*Vy;

expv = 100*(diag(Dutotal .~2)./trace(Dutotal ."2))";

%% Mengembalikan Nilai NaN

k =6;

zonal = zeros(ny,nx,k);

meridional = zeros(ny,nx,k);

fori=1k
z(~isnan(U(:,nt))) = polaSpasial_U(:,i);
z(isnan(U(:,nt))) = NaN;
zonal(:,:,i) = reshape(z,ny,nx);
m(~isnan(V(:,nt))) = polaSpasial_V(,i);
m(isnan(V(:,nt))) = NaN;
meridional(:,:,i) = reshape(m,ny,nx);

end

%% Plot Kecepatan Arus Pola Spasial

X = linspace(133,140,nx);

Y = linspace(-11,-5,ny);

[X,y] = meshgrid(X,Y);

zonal = reshape(zonal(:,:,1),ny,nx);

meridional = reshape(meridional(:,:,1),ny,nx);

Uabs = (zonal.*2 + meridional.~2)."0.5;

%%

pcolor(x,y,Uabs);

shading interp;

hold on

[c,h]= contour(x,y,Uabs);

hold on

Q = quiver(x,y,zonal,meridional,'k’);
xlabel(‘'Longitude’);ylabel('Latitude’);cmocean speed;colorbar;
set(h,'textstep’,get(h,'levelstep’));

title(['Kecepatan Arus Mode ',num2str(k),'(',num2str(expv(k),'%0.1f"),'%)])

%% Plot Kecepatan Arus Pola Temporal

plot(t,Vutotal(:,k))

axis tight

xlim([datenum(‘jan 1,2008") datenum('dec 16,2018"])
datetick(’x','keeplimits’)

xlabel("Tahun’);ylabel('Mode k)

title(['Kecepatan Arus Mode ',num2str(k),'(',num2str(expv(k),'%0.1f"),'%)])




anomaly(t,Vutotal(:,k))
grid on




