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' Exact solution :
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I]l—condltlomng (l]l—posedness)

i

Now ! introducing ‘measurement error’ (5 %)

N
[

(4753 % error on the solution !)

Solution :

CONCLUSION :
enormous error magnification !

CAUSE ;

dependence between the columns and rows

of the linear system.
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Cg4: Measurement covariance matrix -

Cy: A priori covariance matrix, with altitude
smoothing for every constituent (L ~ 5 km):

.

. ] AN ST
0% (2i,2;) = \0? (z) 02 (2)-exp | - [ 2—2L ) -
_ - L /)
X¢: A priori solution (from climatology)
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During this measurement, altitude of the tangent point varied (non linearly) between
43.8 and 16.7 km. This measurement contains noise (mainly from photon statistics) as
well as the effect of absorption and aerosols and Rayleigh diffusion, however, the
optical filter was chosen in order to limit these non refractive effects. (spherical
symmetry). Within this simplified geometry the refractive phenomena arise from the
vertical structure as sketched below.

r

As the rays go deeper within the atmosphere, the mean refraction angle increases as
well as the distance between “consecutive” rays at the satellite position. This general
increase produces the refractive dilution.

&
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