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%************************************************************************** 
% This program calculate the freeboard of sea ice: 
% 
%                F = Altitude - Range - N 
% 
% 
% F              Freeboard 
% Altitude       Satellites position above reference ellipsoid             
% Range          Altimeter to ground 
% N              Geoid height (ArcGP) above reference ellipsoid WGS 84 
%************************************************************************** 
file_name='20030411_1526_SGDR.hdf' 
fileinfo = hdfinfo(file_name) 
format long; 

 
a=1289;      % Start point of the subtrack 
b=1650; % End point of the subtrack 
i=1;             % interval by which the waveforms shall be stacked 

 
 

%************************************************************************** 
% Open the HDF-file and reads data 
%************************************************************************** 
[data]=waveform(file_name);  % Reads the waveforms  
[latitude,longitude,no]=position(file_name); % Reads the position of the groundtrack 
latitude=latitude(a:b,:); 
longitude=longitude(a:b,:); 
[Z]=plotwvf(data,a,i,b);     % plot of stacked averaged waveforms 

 
 

%************************************************************************** 
% Read geoid data (height)   
%************************************************************************** 
load geoide111526.dat 
geoide=geoide111526; 
F=geoide(:,5);     % Freeboard 

 
 

%************************************************************************** 
% Plot the range and pulse peakiness against time 
%************************************************************************** 
F=F(a:b,:); 
[PP,pmax]=peakiness(data); % Call the function peakiness to calculate the pulse peakiness 
PP=PP(a:b,:); 
pmax=pmax(a:b,:); 

 
y=repmat(1.8,[1 size(F,1)]);     % limit PP=1.8 
z=repmat(0,[1 size(F,1)]);       % Sea level 0 
x=[1:size(F,1)]; 

 
figure(3) 
subplot(2,1,1);  
plot(x,F,'b')%,peaked,Fp,'ro')  
set(gca,'XDir','reverse')  
set(gca,'XLim',[0,size(F,1)]); 
ylabel('Freeboard [m]') 
subplot(2,1,2);  
plot(x,PP,'b',x,y,'g')     



set(gca,'XDir','reverse')      
set(gca,'XLim',[0,size(F,1)]); 
xlabel('Averaged Waveform Number') 
ylabel('PP') 
legend('PP','PP=1.8') 

 
 
 %************************************************************************** 

% Calculate the Freeboard of the peaked signals 
%************************************************************************** 
peaked=[1338 1370 1402 1426 1598 1616 1633 1643]; 
peaked=peaked-a; 

 
n=1;    
for m=1:size(peaked,2) 

      p=peaked(:,m); 
    Fp(n,:)=F(p,:); 
      n=n+1; 

end 
 

Fpmin=min(Fp) 
Fpmean=mean(Fp); 

 
 

%************************************************************************** 
% The corrigated range  
%************************************************************************** 
% Find the diffuse waveforms 
diffuse=find(PP<=1.8); 
for n=1:size(diffuse,1) 

      Fd(n,:)=F(diffuse(n,:),:); 
      latd(n,:)=latitude(diffuse(n,:),:); 
     lond(n,:)=longitude(diffuse(n,:),:); 

end     
 

Fd=Fd-Fpmin 
Fdmean=mean(Fd) 
Fp=Fp-Fpmin 
Fpmean=mean(Fp) 

 
z=repmat(0,[1 size(F,1)]); 
figure(4) 
plot(diffuse,Fd,'b+',peaked,Fp,'ro',x,z)  
set(gca,'XDir','reverse')  
set(gca,'XLim',[0,size(F,1)]); 
ylabel('Freeboard [m]') 

 
 

% Filters the diffuse freeboards to larger than zero 
Fdgtno=find(Fd>0); 
for n=1:size(Fdgtno,1) 

      Fdgt(n,:)=Fd(Fdgtno(n,:),:); 
end     
Fdgtmean=mean(Fdgt) 
 
 
% Convert the freeboard to thickness 
R=4.89; 



Td=(1+R)*Fdgtmean 
Tp=(1+R)*Fpmean 

 
%************************************************************************** 
% Prints data to dat-file    
%************************************************************************** 
latlonp=[lonp latp]; 
latlonp=latlonp'; 
fid=fopen('latlonp11.dat','w'); 
fprintf(fid,'%2.6f\t %2.6f\n',latlonp); 
fclose(fid); 

 
latlond=[lond latd]; 
latlond=latlond'; 
fid=fopen('latlond11.dat','w'); 
fprintf(fid,'%2.6f\t %2.6f\n',latlond); 
fclose(fid); 

 
 
%************************************************************************** 
function [data]=waveform(file_name) 

 % 
% Read from the Scientific Data Set Waveforms  
%************************************************************************** 
data=hdfread(file_name,'data_blk_info.ave_ku_wvforms_if', 'Index', {[],[],[]});  
%the brackets {start,stride,edge} 
data=permute(data,[3 2 1]); 
data=double(data);  %changes dataformat from uint16 to double 
data=reshape(data,size(data,1),size(data,2)*size(data,3)); 

 
 

%************************************************************************** 
function [Z]=plotwvf(data,a,i,b) 

 % 
% Plots figure of entire dataset 
%**************************************************************************         

     Z=data(:,a:i:b); 
     
     x=[1:size(Z,2)]; 
     y=[1:size(Z,1)]'; 
     [xx,yy]=meshgrid(x,y); 
         
     figure(2000) 
     plot3(xx,yy,Z,'k');  
     view(-30,45) 
     set(gca,'YLim',[0,128]); 
     set(gca,'YTick',[0:16:128]); 
     set(gca,'XDir','reverse')  
     set(gca,'XLim',[0,size(Z,2)]); 
     xlabel('Averaged Waveform Number'); 
     ylabel('Gate Number'); 
     zlabel('Amplitude [FFT]'); 

 
 
 
%************************************************************************** 
function [latitude,longitude,no]=position(file_name) 

 % 



% Read from the Vdata RA2_DATA_SET_FOR_LEVEL_2 (dsr_time, latitude and longitude) 
%************************************************************************** 
% Reads subset of dataset (Record Index, dsr_time, latitude and longitude) 
GDR_data=hdfread(file_name,'RA2_DATA_SET_FOR_LEVEL_2','Fields',{'Record 
Index','dsr_time','lat','lon'}); 
%format long;    % displays 15 digits in the command window 
record_index=GDR_data{1,1}'; 
record_index=double(record_index); 
LAT=GDR_data{3,1}'; 
LAT=double(LAT); 
LON=GDR_data{4,1}'; 
LON=double(LON); 
dsr_time=GDR_data{2,1}'; 

 
 

dlat=hdfread(file_name,'hz18_diff_1hz_lat', 'Index', {[],[],[]}); %the brackets {start,stride,edge} 
dlon=hdfread(file_name,'hz18_diff_1hz_long', 'Index', {[],[],[]}); %the brackets {start,stride,edge} 

 
dlat=dlat'; 
dlat=double(dlat);      %changes dataformat from uint16 to double 
dlat=dlat/100000; 
dlon=dlon'; 
dlon=double(dlon);      %changes dataformat from uint16 to double 
dlon=dlon/100000; 

 
m=1; 
for n=1:size(dlat,2) 

      latitude(:,m)=LAT(n,1)+dlat(:,n);   
      longitude(:,m)=LON(n,1)+dlon(:,n); 
     m=m+1;     

end 
 

latitude=reshape(latitude,size(latitude,1)*size(latitude,2),1); 
longitude=reshape(longitude,size(longitude,1)*size(longitude,2),1); 
no=(1:size(latitude,1))'; 
latlonno=[no latitude longitude]; 
latlonno=latlonno'; 
fid=fopen('posno.dat','w'); 
fprintf(fid,'%4.0f\t %2.5f\t %2.5f\n',latlonno); 
fclose(fid); 

 
latlon=[longitude latitude]; 
latlon=latlon'; 
fid=fopen('pos.dat','w'); 
fprintf(fid,'%2.5f\t %2.5f\n',latlon); 
fclose(fid); 
 
 
%************************************************************************** 
function [PP,pmax]=peakiness(data) 

 % 
% Calculate the peakiness parameter (PP) 
%************************************************************************** 
pmax=max(data); 
PP=(44.5*pmax)./sum(data(10:end,:)); 
pmax=pmax'; 
pmax_db=10*log10(pmax); 
PP=PP'; 




