Ocean Optics 2011: Reflectance Inversion Laboratory
26  July 2011
Goals of Laboratory

To experiment with reflectance model inversion by examining the output sensitivity to basis vectors, initialization, reflectance models.

Code Supplied

1. Main programs (run one at a time)



Rrs_inversion_comparison_MODIS.m  (compares RP95, GSM, QAA at MODIS wavelengths)
Rrs_inversion_comparison_SeaWiFS.m  (compares RP95 and QAA at SeaWiFS wavelengths)

Rrs_inversion_RP95.m  (runs Roesler Perry 1995 with variable wavelengths, data sets)

Rrs_inversion_RB03.m  (runs Roesler Boss 2003 with variable wavelengths, data sets)

Rrs_inversion_RPFG.m  (runs Roesler erry 1995 with variable wavelengths, data sets, 4 phytoplankton absorption spectra –functional groups)

2. Inversion Model programs
called by main programs


RP95_invert and RP95_cost  [Roesler and Perry 1995]
GSM01_invert and GSM01_cost [Garver et al. 2002]
QAA4_MODIS and QAA4_SeaWIFS [Lee et al. 2002]
RB03_invert and RB03_cost [Roesler and Boss 2003]
RPFG_invert and RPFG_cost [Roesler et al  2004]
3. eigenvector functions provided
water_iops_PF_TScorr (called by all inversions, does varying T/S matter?)

phyto_avg_abs (implemented in RP95)
phyto_species_abs (implemented in Roesler et al. 2004 and Roesler and Boss 2003))
phyto_Lee (try using it)
Also, try Bricaud et al 1995 (see next page); 
aCDOM and anap separate with slopes of 0.018+/- 0.002 or 0.01+/- 0.002, respectively or combined acdm with combined slope of 0.0145+/-0.002

bbp with variable spectral slope (+0.5 to -1.5)

4. Regression function
Fminsearch (not Levenberg-Marquardt, does have some differences)
5. Data files supplied for experimentation and then your data sets to be loaded by you
1. Subsurface irradiance reflectance from Roesler and Perry 1995 (JGR)

R_PS

(Puget Sound)

R_GM

(Gulf of Maine)

R_DB

(Dabob Bay north of Puget Sound)

R_WC

(Transect of Oregon gyre waters to coastal)

2. Simulated hyperspectral reflectances that Curt provided from Hydrolight runs, see excel file for details of runs
3. Your measured reflectance spectra from cruise (load in format of column 1 is wavelength, columns 2-n are reflectance spectra 1-n-1

4. Your reflectance spectra from hydrolight simulation

Assignment

1. Using the provided data sets (from Roesler and Perry 1995 and Curt’simulations), experiment by

a. comparing the various models on the same data sets

b. comparing retrieved IOPs as a function of  wavelength resolution

c. comparing retrieved IOPs with inputs from hydrolight

d. looking at sensitivity of retrievals to input parameters (aphyt, Scdom, Snap, nbb, Temp, sal of water…)

2. Once you are comfortable running the models, load your data sets into the modelss:

a. HTSRB (With Lu spectrally corrected by KLu () up to surface from 0.63 m)

b. HTSRB (With Lu uncorrected)

c. Lw/Ed from microtops

d. Hydrolight simulations using IOPs from cruise

3. Run supplied inversion models to retrieve IOPs (aphytp, acdm, bbp)

4. How do the retrieved IOPs depend upon 

a. the phytoplankton absorption eigenvector 

b. the slope of acdm (or the separation of the two)

c. the slope of bbp
d. the number of wavelengths (try hyperspectral, then degrade to SeaWiFS, then MODIS wavelengths; what can be done with 3 wavelengths …try linear matrix inversion for comparison
e. the model chosen

5. Test the QSSA. Using your IOPs from the cruise, 

a. compute bb/(bb+a)

b. compute R = Lu(0-)/Ed(0+) from Hydrolight

c. how do the spectral shapes of the two compare?

d. Given RQSSA ( (f/Q) bb/(bb+a) and RHL = Lu/Ed, what is f/Q? Does it vary spectrally?

e. People often approximate to RQSSA ( (f/Q) bb/a, what do your results suggest?

Phyto abs eigenvector from
[image: image1.emf]Bricaud et a. 1995

Variable spectral shape in a*ph()
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