%HTSRB_Proc_EXPORTS_2018_v2
%updated to calculate 2 minute bin average for each station
clear all, close all
cd C:\All_Work\Ocean\EXPORTS\Data\EXPORTS\HTSRB
wave=importdata('waveHTSRB.dat');%Lu waves;Ed waves
%calculate pure water absorption and backscattering for Lu to Lw propagation
%Pope and Frye absorption and Morel backscattering
% %function [a_sw,bb_sw]=water_iops_PF_TScorr(wave,T,S)
[a_w,b_bw]=water_iops_PF_TScorr(wave(1,:)',14,32.2);
 
cd C:\All_Work\Ocean\EXPORTS\Data\EXPORTS\HTSRB\Ascii
filein=dir('2018*.dat')%read in all relevant asci data file names
nfiles=length(filein); %number of files to be processed
%%%
%save data for each daily measurement 
%pre-fill data arrays with NaNs
%Lu, Ed light readings, Luk, Edk dark readings, Luc, Edc dark corrected
Lu(1:nfiles,1:123)=NaN;Luk(1:nfiles,1:123)=NaN;;Luc(1:nfiles,1:123)=NaN
Ed(1:nfiles,1:123)=NaN;Edk(1:nfiles,1:123)=NaN;;Edc(1:nfiles,1:123)=NaN

for i=1:nfiles
    f=filein(i).name; %read in file name
    Y(i,1)=str2num(f(1:4)); %extract year
    Nday(i,1)=str2num(f(6:8)); %extract day  number
    Ntime(i,1)=str2num(f(10:15)); %extract UCT sampling time
    
    dat=importdata(filein(i).name) %load structure file
    N=1:1:length(dat.data); %length of data stream
    L=dat.data(:,3:125); %extract Lu columns
    E=dat.data(:,129:251); %extract Ed columns

%Plot raw data time series at 560 nm
    figure(1),clf
    subplot(2,1,1),plot(L(:,50)),ylabel('Lu'),axis([0 size(L,1) -.1 .5])
    subplot(2,1,2),plot(E(:,50)),ylabel('Ed'),axis([0 size(L,1) 0 150])

%select representative 2 minute data interval
    'select initial and final wavelength range for light observations'
    [x,y]=ginput(2);
    I=find(N>=x(1)&N<=x(2));
    L=dat.data(I,3:125);%clipped
    E=dat.data(I,129:251);%clipped
    Ei=interp1(wave(2,:)',E',wave(1,:)')'; %interpolate Ed to Lu wavelengths

%compute median and standard deviation spectra for 2 minute sampling interval
    Lu(i,:)=median(L);stdLu(i,:)=std(L);
    Ed(i,:)=median(Ei);stdEd(i,:)=std(Ei);

    'select initial and final wavelengths for dark readings'
    [x,y]=ginput(2);
    I=find(N>=x(1)&N<=x(2));
    Lk=dat.data(I,3:125); %clipped
    Ek=dat.data(I,129:251); %clipped
    Eki=interp1(wave(2,:)',Ek',wave(1,:)')';%interpolate Ek to Lk wavelengths

%compute median and standard deviation dark spectra for sampling interval
    Luk(i,:)=median(Lk);stdLuk(i,:)=std(Lk);
    Edk(i,:)=median(Eki);stdEdk(i,:)=std(Eki);

%compute dark corrected spectra
    Luc(i,:)=Lu(i,:)-Luk(i,:);
    Edc(i,:)=Ed(i,:)-Edk(i,:);
    rrs(i,:)=Luc(i,:)./Edc(i,:);%compute subsurface remote sensing reflectance

correct Lu(0.63m) to Lu(0-) –Lusfc-- using Ku=Kd and Kd = aw +bbw
%modified from Morel 2007
%Lu(z)=Lu(0)*exp(-Kd*z) so Lu(0)= Lu(0.63)/exp(-Kd*0.63)
%Kd = a_w + b_bw;
    Kd=(a_w+b_bw)';
    Lusfc(i,:)=Luc(i,:)./exp(-1*Kd*0.63);
    Rrs(i,:)=Lusfc(i,:)./Edc(i,:);%subsurface Rrs (Lu at 0-; Es at 0+)
 
%now move Lu through interface
%Lw(i,:)=Lusfc(i,:)*(1-rho)/(ets^2)  rho==Fresnel reflectance index 0.021;
%eta==Fresnel refractive index 1.345
    Lw(i,:)=Lusfc(i,:)*(1-0.021)/(1.345^2);
    RRS(i,:)=Lw(i,:)./Edc(i,:);%actual radiance reflectance (Lw and Es at 0+)

%propagate their uncertainties
    stdLuc(i,:)=sqrt(stdLuk(i,:).^2+stdLu(i,:).^2);
    stdLw(i,:)=(stdLuc(i,:)./exp(-1*Kd*0.63))*(1-0.021)/(1.345^2);
    stdEdc(i,:)=sqrt(stdEdk(i,:).^2+stdEd(i,:).^2);
    stdRRS(i,:)=RRS(i,:).*sqrt((stdLw(i,:)./Lw(i,:)).^2+(stdEdc(i,:)./Edc(i,:)).^2);
   
figure(10+i)
subplot(3,1,1),plot(wave(2,:),E,'c-',wave(2,:),Edc(i,:),'k-')
ylabel('E_d(\muW/cm^2/nm)'),axis([380 800 0 100]),title(filein(i).name)

subplot(3,1,2),plot(wave(1,:),L,'c-',wave(1,:),Luc(i,:),'k-',wave(1,:),Lw(i,:),'r-')
ylabel('L_u(\muW/cm^2/nm/sr)'),axis([380 800 -0.1 1])

subplot(3,1,3),plot(wave(1,:),L./E,'c-',wave(1,:),rrs(i,:),'k-',wave(1,:),RRS(i,:),'r-')
ylabel('R_{rs} (sr^{-1})'),xlabel('Wavelength (nm)')
axis([380 800 -0.001 0.01])

%construct daily file array:  wave Lu Es Rrs sLu sEs sRrs
adat=[wave(1,:)' Luc(i,:)'  Edc(i,:)' Lw(i,:)' RRS(i,:)' stdLuc(i,:)' stdEdc(i,:)' stdLw(i,:)' stdRRS(i,:)'];

%save daily data to processed folder
fileout=filein(i).name; 
afileout=['EXPORTS_HTSRB_',fileout(1,1:15),'_SeaBASS_proc_2.dat'];
[bookmark: _GoBack]save(afileout,'adat','-ascii','-tabs')

end

