An ac-9 Plus package (WET Labs, Inc.) was deployed off the stern of the R/V Walton Smith and allowed to sample for 5 minutes at a fixed depth of  ~2 m below the sea surface.  Data is the median value measured over the course of the deployment.  The particulate and dissolved absorption and attenuation coefficients, apg and cpg, were processed following the methods described in Sullivan et al. (2005) which included corrections for temperature and salinity.  Absorption measurements were corrected for scattering effects by subtracting a baseline offset measured at 715 nm.   Drift offsets were obtained from a post-cruise clean water calibration.  Particulate backscattering coefficients, bbp, were obtained from ECO-VSF (WET Labs, Inc.) which measures backscattering at three angles (100°, 125°, and 150°) and three wavelengths (470,532, and 650 nm).  Data was processed following the methods of Sullivan et al. (2005) using concurrent ac-9 data to correct for light attenuation effects.  The backscattering ratio, b̃bp, is the ratio of bbp and total particulate scattering, bp, calculated as the difference between cpg and apg.
Matlab code for processing which includes the coefficients used in processing is as follows:

ac9_Wcal=[
412 0.016       0.0064
440 0.0164      0.0086
488 0.0176      0.0113
510 0.0198      0.0109
532 0.0185      0.0117
555 0.0187      0.0115
650 0.0197      0.0101
676 0.022       0.0094
715 0.0251      0.0159
];
function [ac9_a2,ac9_c2] = ac9_corr(ac9_a,ac9_c,temp,sal,ac9_Wcal);
ac9_wl = [412 440 488 510 532 555 650 676 715];
ac9_tempcor = [0 0 0 0 0.0001 0.0001 0.0001 0.0001 0.0029];
ac9_salcor_a = [0.00004 0.00002 0.00001 0.00001 0.00001 0 0.00002 -0.00001 -0.00021];
ac9_salcor_c = [-0.00002 -0.00004 -0.00004 -0.00004 -0.00004 -0.00004 -0.00001 -0.00005 -0.00023];
[r, c] = size(ac9_a);
%Normalize ac9 to 12C, 0PSU, subtract drift
tnorm=18.9;
for y = 1:length(ac9_wl);
    ac9_a2(:,y) = ac9_a(:,y) - ((temp - tnorm) * ac9_tempcor(y)) - (sal * ac9_salcor_a(y))- repmat(ac9_Wcal(1,y),r,1);
    ac9_c2(:,y) = ac9_c(:,y) - ((temp - tnorm) * ac9_tempcor(y)) - (sal * ac9_salcor_c(y))- repmat(ac9_Wcal(2,y),r,1);
end

    %-----scattering by `baseline subtraction
        ac9_apg=ac9_a2-ac9_a2(:,9);
%---------ECO_VSF processing
ac10_wl=[412 440 470 488 510 532 555 650 676 715];
a_sw=[0.0045 0.0064 0.0106 0.0144 0.0325 0.0447 0.0596 0.340 0.453 1.007];     %Pope and Fry (1997)
b_sw=1e-4*29.308*(ac10_wl./500).^-4.24;   %Morel (1974)
r=1;  %only one row data otherwise [r,c]=size(data)
%ac9 doesn't measure at 470 nm so need to interpolate
betaR=median(bdat(:,colbetaR));
%f=find(betaR<0);betaR(f,:)=[];
betaG=median(bdat(:,colbetaG));
%f=find(betaG<0);betaG(f,:)=[];
betaB=median(bdat(:,colbetaB));
%f=find(betaG<0);betaG(f,:)=[];
beta_wl=[470 532 650];
apg3=pchip(ac9_wl,ac9_apg,beta_wl);
bp3=pchip(ac9_wl,ac9_bp,beta_wl);
acg3=pchip(ac9_wl,ac9_cpg,beta_wl);
at = apg3+ repmat(a_sw([3 6 8]),r,1);
bt = bp3 + repmat(b_sw([3 6 8]),r,1);
ct = acg3 + repmat(a_sw([3 6 8]),r,1) + repmat(b_sw([3 6 8]),r,1);
beta_angle=[100 125 150];
beta_coef=[0.0314 0.0441 0.0804];
clear betaR_t betaG_t betaB_t betaR_w betaG_w betaB_w
for jk=1:length(beta_angle)
    betaR_t(:,jk)=betaR(:,jk).*exp(beta_coef(jk).*at(:,jk));
    betaG_t(:,jk)=betaG(:,jk).*exp(beta_coef(jk).*at(:,jk));
    betaB_t(:,jk)=betaB(:,jk).*exp(beta_coef(jk).*at(:,jk));
    betaR_w(:,jk)=(1.38*((650/500)^-4.32)*((1+(0.3.*sal/37))*1E-4)*(1+(cos(pi*beta_angle(jk)/180))^2*(1-0.09)/(1+0.09))); % Morel (1974)
    betaG_w(:,jk)=(1.38*((532/500)^-4.32)*((1+(0.3.*sal/37))*1E-4)*(1+(cos(pi*beta_angle(jk)/180))^2*(1-0.09)/(1+0.09))); % Morel (1974)
    betaB_w(:,jk)=(1.38*((470/500)^-4.32)*((1+(0.3.*sal/37))*1E-4)*(1+(cos(pi*beta_angle(jk)/180))^2*(1-0.09)/(1+0.09))); % Morel (1974)
end
betaR_p=betaR_t-betaR_w;
betaG_p=betaG_t-betaG_w;
betaB_p=betaB_t-betaB_w;
%In the clearest natural water (Sta. 4.5) beta_p went negative.  Used the residual as dark offsets.
betaR_cal=[0 0.0000735 0.0001606];
betaG_cal=[ 0.0000153  0.0001205   0.0002587];
betaB_cal=[0.0000206   0.0001458   0.0003444];
betaR_p=betaR_p+betaR_cal;
betaG_p=betaG_p+betaG_cal;
betaB_p=betaB_p+betaB_cal;
bbp=ecovsf_proc([betaB_p betaG_p betaR_p],[1:3;4:6;7:9])
%B=470 ; G=530; R=650
bbp_bp=bbp./bp3;
 Above-surface radiance measurements were taken with the Field Spec Pro™ VNIR-NIR1 portable spectrometer system from Analytical Spectral Devices.  A sequence of measurements were made with a 8o foreoptic focused at a 40-45 degree angle sequentially on a gray plaque (Lg), sea surface(Lt), and diffuse sky (Lsky).   The Lg measurement was conducted on a plaque held parallel to the sea surface and was used to estimate spectral Ed(), assuming that the gray plaque is a lambertian diffuser.
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The reflectivity, Rg(), of the gray plaque (Kodak gray card) was not spectrally flat and was measured in the lab using the ASD and an integrating sphere.  The Lu and Lsky measurements were used to derive an estimate of spectral Lw:
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The reflectance, , represents the proportion of incident light, which is reflected by a flat water surface at the angle of observation, as determined by Fresnel's Equation .  The Fresnel reflectance for a 40-45o angle of observation is 0.028  [Kirk, 1994] and applicable for wind speeds less than 5 m s-1 [Mobley, 1999].  Residual reflected sky radiance was then removed assuming that the reflectance at 750 nm was zero and subtracting Rrs(750) from Rrs() [Mobley, 1999].
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