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Main Accomplishments

q IOP inversions
§ Developed a model for partitioning the total absorption 

coefficient of seawater. 
§ Developed an inverse  model for retrieving IOPs from 

remote-sensing reflectance. 

q Particulate absorption measurements
§ Improved methodology  (including the pathlength

amplification correction) for measuring particulate 
absorption coefficient with a filter-pad technique. 

q In situ determinations of water-leaving radiance
§ Advanced an understanding and provided 

recommendations for extrapolation method to determine 
water-leaving radiance from near-surface radiometric 
measurements. 



Particulate absorption measurements Three filter-pad methods
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β-relationships for T, T-R, and IS methods (black solid lines) proposed as a 
community standard for pathlength amplification correction in NASA 

Measurement Protocols  (literature data are shown for comparison). 



Absorption partitioning model
Total a(l)  =  aw(l)  +  aph(l) +  ad(l) +  ag(l)
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Comparison of model-derived and measured absorption coefficients for 443 and 
555 nm for the data set from the Chesapeake Bay

The model performs generally well, for example in the blue the median ratio of model-derived to 
measured values is less than 10% and the median absolute percent difference less than 20%



• Evaluation of the prototype absorption partitioning model 
(based on the Chesapeake Bay case study) with different data 
sets shows inconsistent performance, for example good for 
Puget Sound data but not consistently good enough for the 
global data set. 

• A new partitioning model has been developed. The model  
exhibits satisfactory performance when tested with a globally-
distributed dataset encompassing various oceanic and coastal 
marine environments.  
The paper in preparation:
Li, L., D. Stramski, and R.A. Reynolds. A model for partitioning 
the light absorption coefficient of seawater into phytoplankton, 
non-algal particulate, and CDOM components for applications 
over a broad range of oceanic and coastal marine 
environments. 



Modified & improved version of Loisel and Stramski (2000) to 
derive a(l) and bb(l) from Rrs(l) was developed

• Model development based on radiative transfer 
simulations

• Model evaluation with a synthetic dataset
• Model validation with in situ and satellite-in-situ match-

up datasets
• The paper completed and accepted for publication:

Loisel, H. Stramski, D., Dessaily, D., Jamet, C., Li, L., and Reynolds, R.A., 
An inverse model for estimating the optical absorption and 
backscattering coefficients of seawater from remote-sensing reflectance 
over a broad range of oceanic and coastal marine environments. 
Journal of Geophysical Research Oceans, in press.

Inverse reflectance model:  LS2



Model evaluation with a synthetic dataset



Model validation with in situ datasets (DS2 and DS3) and  satellite-in situ 
match-up dataset (DS4)



Water-leaving radiance from in situ measurements



• In the red and near-IR the errors in water-leaving radiance determined from 
extrapolation of near-surface underwater measurements taken at depths ≥ 1 m 
can be very large (tens of percent).
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• Because of inelastic radiative processes the diffuse attenuation coefficient of 
upwelling radiance in the red and near-IR varies strongly with depth in the near-
surface layer. 

• Measurements must be made within the top ~0.5 – 1 m of the water column to 
ensure errors less than 5%, for example at 0.2 and 0.5 m to ensure that the 
error at 750 nm is less than 5%. 
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Contributions to PACE Science Team 
collaborative efforts 

q Werdell et al. 2018. An overview of approaches and challenges 
for retrieving marine inherent optical properties from ocean 
color remote sensing. Progress in Oceanography, in press.

q Casey et al. A global hyperspectral database of in situ ocean 
inherent and apparent optical properties. In preparation. 

q Multi-investigator experiment in coastal waters of Florida to 
compare various absorption measurement techniques. 
Measurements of particulate absorption completed in our lab.
Data analysis underway.
Collaboration on joint papers expected in the near-future.


