Inherent Optical Properties (IOPs)

Lecture 2: Inversion
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Bottom Up Strategy (BUS)

Top Down Strategy (TDS)
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Chlbased on band ratio

Algorithm Type Result Equation(s) Band Ratio (R). Coefticients (a)
Global puwer Cey = 1000 22°R1) R1 = Jog(Lwnd43/Lwn350
processing Cpy = 1082+0°R3) R2 = log(Lwn320/1 wn350
(GPs) [C1 P)=Cpiif Cizand Cpy > 15 g a = [0.053, 1.705, 0.522, 2.440)
L.l then [C + P] = C2_1
Clark three- power [C + P) = 100*=1"R) R = log((Lwn#3 + Lwn520)/Lwn550)
band (C3b) a = [0.745, —2.252]
Aiken-C hyperholic + C,, = exp(al + al1*In(R)) R = Lwnd00/Lwn555
power Cys = (R + a2)/(ad + ad4*R) a = [0.464, —1.989, =5.29, 0.719, —-4.23]
C'=Cy;if C<20 pug L™ then C = Cyy
Aiken-P hyperbolic + C,;, = exp(a0 + a1*In(R)) R = Lwnd90/Lwn555
power C,, = (R + a2)/(a3 + ad4*R) a = [0.696, ~2.085, ~5.29, 0.592, -3.48]
[C+ P]=C,,; if[C+P]<20pgL?!
then [C + P] = C,,
OCTS-C power C = jpeL'R. . R = log((LwnS20) + LwnSAS)/T wnd00)
a = [ 055006, 3.497)
OCTS-P multiple [C 4+ P] = 10#9%e1°R rad*Ra) R1 = log(Lwn443/Lwn520)
regression R2 = log(Lwn190/Lwn520)
g . a = [0.19535, ~2.079, —3.497)
POLDER cubic C'a et Baati sl 8 R = log(Rrs443/Rrs565)
a = [0.438, -2.114, 0916, -0.851]
CalCOFI two-  power C =t Jeneer R = log(Rrs490/Rrs555)
band linear . : a = [0.444, —2.431]
CalCOFI wo-  cubic = | (N TALIRTENS ST ED R = log(Rrs490/Rrs555)
band cubic a = [0.450, —2.860, 0.996, ~0.3674]
CalCOFI three- multiple C = exp(a0 + al*R1 + a2*R2) R1 = In(Rrs490/RrsS555)
hand regression R2 = In(Rrs51(/Rrs555)
a = [1.025, 1622, 1.238]
CalCOFI four-  multiple C = exp(a0 + al®*R]1 + a2*R2) R1 = In(Rrs443/Rrs555)
band regression R2 = In(Rrs412/Rrs510)
a = [0.753, —2.583, 1.389]
Morel-1 power C = JQlev+er® R = log(Rrs443/Rrs555)
a = [0.2492, -1.768]
Morel-2 power C = explal) + al*R) R = In(Rrs49)/Rrs553)
. ; 2 a = [1.077835, —2.542605)
Morel-3 cubic C m OB R3R) R = log(Rrs443/Rrs555)
. , a = [0.20766, —1.82878, 0.75885, —0.73979]
Muicl-4 cubic G § o0t SR A R eSO AY) R — log(Ris490/R13555)

a = [1.03117, -2.40134, 0.3219897, —0.291066]
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(Lee et al 1998)



Physicsbased algorithms (mechanistic)

Remotesensing reflectance (3): \-w Ed
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Basic radiometric quantity:
L: Radiance, W msr

Lightt 0 | & specNid\d®estion
// Photons (P)
P -
L A dw Area (A)
Solid angle

L is a function of direction




Radiance sensor

/
\ Colour filter

Photodetector

(Satlantiginc.)

(Kirk 1994)
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E,: downwelling irradiance, \Wm

Sky light

' Downwellinglight \




Irradiance sensor

(Satlantiginc.)

diffuser



Physicsbased algorithms (mechanistic)
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Radiative Transfer Equation:

d ;(IW) =- cL(W) + F-(W) bW, W) dw
: LU(sz’ 2 = - oL, (0,2 + FLW) bW, W) dw




Exact solution: _L,(0,W)
r.(/ ,W)="u
<) Ad(o_)

r (/ W)? Dy (/.45s") 57 /2 b(W,W) L(/, W) sin@')dg'd/ "
o c(/)+k.(/,W)- f.(/,W)b; (/) Eoa(07,/.45")
(Zaneveld 1995
Albert andMobley(2003) : N
a h(/) Q
/[ W W, w a
rs(/ W) =d( ) p%(/)mo(/)g
Lee etal (2004)
ol W) = gy W) — ) g (g )
a(/)+b,(/) a(/) +b,(/)
Park and Ruddick (2005) |
a / Q
(/W)= 4 g (W)@ 20 )__g

=1 (;a(/)-l_bo(/)—

Van DeWoerdand Pasterkamp(2008)
In[rs(/,W)] = 4 aF?J(W)[In(a(/ NI In(o(/ )]’

=1 j=1



Morel et al (1993, 1996, 2002):
r.(/,W)=g(/,Chl,W) 0,(/)

a(/)+b,(/)

Gordon et al (1988): |
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Two basic strategies:

1. Bottomup strategy (BUS):

Assume we know the spectral shapes of the optically
active components

2. Topdown strategy (TDS):

Only need the spectral shape information when it is
necessary



What are we facing in RS algorithms?

R.(/)=F(a(/),b,(/))
4
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# of unknowns > # of equations

An ill formulated math problem!
Have to increase # of equations or decrease # of unknowns




1. Bottom-up strategy (BUS):
Build-up anRrsspectrum blockby-block:

a(3) =a,(8) + 324(® by = by, (8) + Ebyyi()
a(/) =a,(/)ta,(/)+ay(/)
a(/)=a,(/)+M,(a,(/))+M,(a,(/))
b,(/) =B, (/) +B,,(/)
b, (/) =1, (/) + M, (b, (/) + M, (b, (/))

Y0
/)=G
=S +n )




mm=) Bjo-optical models (forward model)

One variable:

Two variables:



