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IR Vicarious Interband Relative Adjustment

Principle

Radiometric signal must be consistent with the physical
assumptions made about what it should look like:

I Poa= PR Pres.

where p,.. IS simply the difference between p,,,and pg

once pg has been tabulated, p,,, must satisfy the assumptions
made about the specral dependence of p,.¢

There will be as many VC as they are Rayleigh tables

There will be as many VC as there are hypotheses about the
spectral dependence of p
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Outside the glint, residual is mostly aerosol
signal

Pres (M) = Po (MAg)™ = po (L+n)*, with n= (A-4g) /A,
Inside the glint, the residual is mostly glint
Pres (7") = PG tR(}")ta(}") J with

tr(A) = exp [- (Pecmar/1013) Tr(M)]

() = exp [-M 1,0 ]
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Outside the glint, linearizing around X, i.e. making the
assumption n <<1,

po (1+M)*= py [1+ an + (1/2)a(o-1)n?]
=~ pg [1+ a(n 1?)]

Then, for any two wavelengths i, j
[1+ OL(T]i 'niz)]/[l+ 0L(rlj 'njz)] = Pres (xi) / Pres (xj) d and
o= [pres (ki) ™ Pres ()‘j) ]/[pres (}Vj) (ni 'niz)' Pres ()‘i) (le _an)]

Supposing, for instance, that the residual slope between bands |, |
Is correct, then for any band k, the residual at band k should satisfy

p*res (kk) = Pres (xn)[1+ 0L(”rlk 'nkz)]/)(l'l' 0L(nn'nnz)] J with n =i or J
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The vicarious adjustment gain for band k # i or j is then
Gvk = [p*res (kk) T PR (kk)]/ ptoa(kk)

Examples for the NIR.

Assume numbering of MERIS bands, i. ., Ag= 708.75 nm

Ao = 753.75 nm, A, = 778.75 nm, A3 = 865 nm, A,,= 885
nm, take bands 10 and 12 as reference*, compute G, ;5

*why? 1) it infuriates some of my collegues, 2) it makes
things look more dramatic, 3) it is difficult to do least square
fitting in BEAM, 4) it is as arbitrary as other choices



IR Vicarious Interband Relative Adjustment

Gv13




IR Vicarious Interband Relative Adjustment

In red, areas
where
Gv13>1.05
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Profile Plot for gv13

1.050 -
1.045 -
1.040 -
1.035 1

Transect plot =
across the swath, o]

T 1.0201
south of Crete. 3L
1.010
1.005 4
1.000 4 |
0,995 1
0.990 -

0 100 200 300 400 500 600 700 800 900
Path in pixels !

—qgvl3




IR Vicarious Interband Relative Adjustment

Different results can be obtained by taking bands 13 and
9 as baseline.

The following images show the vicarious gainnecessary
to align bands 10 to the new baseline.
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Gv10 with bands 9
and 13
as baseline
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Profile Plot for gv10
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Inside the glint

pg (M) (M)= pg tr(Ri) eXP[-Mt,o(RilRg)*]
= pg tr(4) eXp[-Mt,o(1+am;(1-n)]
= pg tr(A;) exp(-Mt g)exp([-Mt,gom;(1-n;)]
~pg tr(i) eXp(-Mty) [1-Mt am;(1-n;)]
= pg tr(A) exp(-Mty) [1-y(mi(1-n)l |
with
y=Mt_ 0 .
Then for any two wavelengths

[1-y(i n)V[L- Y -n2)] = [Pres (M) 1 t(A) 1 [pres () 1 o)1,
and
y= [pres (xi)/ tRO‘*i) " Pres (7‘*j)/ 1:RO‘j) ]/

[Pres &) (Mi M- Pres (&) (; M;2)]
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P*resg (M) = Pres ) [1- Y(ie MOV Y, (M) tr(R)
with n =i or j.

The vicarious adjustment gain for band k # 1 or j is then

Gvkg = [p*resg O‘k) T PR (kk)]/ ptoa(xk)
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Gv13g
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The vicarious gains are virtually identical
(relative difference 0.5% maximum)

=>|t seems to confirm that the aerosol signal
cannot be discriminated from the glint signal
In the NIR.

=>Non linearity correction seems to be
effective for MERIS, In the NIR, because the
spectral misalignment is independent of signal
level

=>There IS a strong across-track pattern in the
vicarious gains, that looks detector dependent.
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Conclusions

Interband relative adjustment should be
performed on a detector per detector basis.
(the same idea Is behind pixel equalization)

Non-linearity correction seems to be effective
In the NIR

The ultimate assumptions about the way to
compute the vicarious gains should take into
account vicarious information from all types
of targets: Clouds, Land, Sea.



