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Part II Part II the GSM algorithm, sensitivity the GSM algorithm, sensitivity 
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IntroductionIntroduction

Complicated to solve in 3D in its full Complicated to solve in 3D in its full 
differential glorydifferential glory
We need practical approximations for We need practical approximations for 
FORWARD modeling to link water FORWARD modeling to link water 
constituents constituents IOPsIOPs AOPsAOPs Remotely Remotely 
sensed ocean color.sensed ocean color.
Having a functional relationship (not Having a functional relationship (not 
necessarily analytical) will let us use the necessarily analytical) will let us use the 
INVERSE model to estimate biogeochemical INVERSE model to estimate biogeochemical 
parameters from parameters from RrsRrs



L’L’ééquationquation dudu transferttransfert radiatifradiatif

Single Scattering Approximation (SSA)Single Scattering Approximation (SSA)
Ignore all terms in infinite series after the first Ignore all terms in infinite series after the first 
scattering termscattering term
QuasiQuasi--SSA if forward scattering is counted as SSA if forward scattering is counted as 
unscatteredunscattered light  light  famousRrsfamousRrs = = f(bb/(a+bbf(bb/(a+bb)) )) 
relationshiprelationship

( ) ( ) ( ) ( ) Ω→+−= ∫ dLL
d

dL ',',',',~,,,,
0 φµζφµφµβωφµζ

ζ
φµζµ



The SSAThe SSA

HydrolightHydrolight runs for runs for ωωoo = 0.001, = 0.001, 
0.01,0.1,0.3,0.5,0.7,0,90.01,0.1,0.3,0.5,0.7,0,9

Idealized black sky with sun zenith angle 42.1 (30 in the Idealized black sky with sun zenith angle 42.1 (30 in the 
water), calm seas (no wind), awater), calm seas (no wind), att = 0.8 1/m homogeneous; = 0.8 1/m homogeneous; 
infinite bottom. infinite bottom. 

Coded the SSA solution (as given by Mobley lecture) Coded the SSA solution (as given by Mobley lecture) 
for the same inputs and the same quad for the same inputs and the same quad discretizationdiscretization
as HL.as HL.
Compare SSA performance against HL for the Compare SSA performance against HL for the 
different different ωωoo. . 



The SSA The SSA –– full radiance distribution @ 1mfull radiance distribution @ 1m



The SSA The SSA –– selected directions radianceselected directions radiance
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The SSA The SSA -- RRSRRS
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The The GarverGarver Siegel Siegel MaritorenaMaritorena modelmodel

SemianalyticalSemianalytical, , λλ = [412,443,490,510,555]= [412,443,490,510,555]
Retrievals are Retrievals are 3: [3: [chlchl], ag(443) + ad(443), ], ag(443) + ad(443), 
bbp(443)bbp(443)
Parameters are 7: specific Parameters are 7: specific ChlChl a, slope of a, slope of 
CDOM (S), slope of backscattering (CDOM (S), slope of backscattering (ηη).).
Tuned by simulated annealing for the global Tuned by simulated annealing for the global 
ocean (ocean (MaritorenaMaritorena et al. 2002)et al. 2002)
Sensitivity analysis for S and Sensitivity analysis for S and ηη follows. follows. aaphiphi* * 
left as tuned in left as tuned in MaritorenaMaritorena et al. 2002et al. 2002



The Inverted The Inverted ReflectancesReflectances
Rrs(0+)
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Initial Retrieval Comparisons Initial Retrieval Comparisons ––
GSM vs. GSM vs. RoeslerRoesler/Perry 1995/Perry 1995
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Station B Station B –– off of off of PemaquidPemaquid Pt. Pt. 
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GSM Sensitivity Analysis GSM Sensitivity Analysis –– vary S; vary S; ηη = 1.0337= 1.0337
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GSM Analysis GSM Analysis ––vary vary ηη; S = 0.0206; S = 0.0206
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GSM sensitivity GSM sensitivity –– 3D3D



GSM Sensitivity GSM Sensitivity –– 3D3D



GSM Sensitivity GSM Sensitivity –– 3D3D



The EndThe End


