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Inverting In-Water Radian

Estimation of the absor



SSA and QSSA don’t
the water

e SSA assumes single
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Stramska, et al. Approach

e Empirical Model for estimating K¢, a, b,
Requires L ,(z,4) E (z,4), and E4(z,4)
e Work focuses on blue (400-490nm) and green (500-
560 nm)

e Numerous Hydrolight simulations
Runs with IOPs that covaried with [Chl]
Runs with independent IOPS
Raman scattering, no Chl fluorescence

e Field Results from CalCOFI Cruises, 1998



Conceptual Backgrou

e Irradiance Reflectance R = E
o Just beneath water: R(z=0r
o fally, where y,=c

o Also Ra—




Conceptual Background

e ASsume .
R(z) =E /E4a by(z)/a(z) @

R, (z) =L /E4 a b, (2)/a(z),
not sensitive to directional
structure of light field

.-R_/R can be used to estimate #
Many Hydrolight runs to build in-water empirical model

e K. can be computed from E, E,
e Gershuns Law a=K.*

e Again, many Hydrolight runs to build in-water
empirical model of b (z) ~ a(z)*R(z)



Algorithm |

1. Profile E4(2), E (2), L
2. Estimate K(z)
I Kg(2) =-dIn(Eyz) -

3. Derive u(z







Model Caveats

e Assumes Inelastic scattering and internal light
sources negligible

Expect errors in b, to increase with depth and
decreasing Chl.

Limit model to top 15 m of water column
e Blue (400-490 nm) & Green (500-560 nm)

e Used Petzold phase function for simulations
Acknowledge that further work was needed here



My Model #1

e Hydrolight Case










Relative Error for Retrieval
AOP/IOP Stramska Me Comments
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Error Estimating bb




My Model #2

e Hydrolight Case 2

o |OPs
- AC-9 from 9 J
- Cruise 2, P
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Conclusions

e Stramska, et al. model is highly tuned to local waters

CalCOFI Cruise
Petzold Phase Function
15 m limitation is apparent

e Requires 3 expensive sensors

e Absorption is most robust measurement retrieved by
this approach

e 3-D graphics are useful for visualization of multi-
spectral profile data and error analysis

e Lots of work to do to theoretical and practical to
advance IOP retrieval from in-water E and L.
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