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Overview

Visibility

A measurement of ‘transparency of atmosphere’, measured in km.
* transportation sectors (aviation)

* Freespace optic communications

* understanding regional variations in air quality and climate

Measurement of visibility
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Using the frame work of UM, variability in visibility is studied here from 1
year data at two locations in Paris.
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Universal Multifractals (UM)

o, was found to be the underlying field and is influenced by instrument
upper threshold
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UM analysis

* Ono,asitis the objectively measured quantity by visibility

measuring instruments

* Results are biased by instrument upper threshold

* Simulations to reproduce this bias for retrieving original UM

parameters
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Visibility (MOR/a,) shows a highly non-Gaussian distribution, which makes their characterization difficult

The framework of Universal Multifractals (UM) enables to characterize the extreme variability of geophysical fields across scales,
with the help of a limited number of parameters with physical meaning (Schertzer and Lovejoy (1987)).

\ = outer scale Statistical moments (q) of a scale invariant field (¢ ) scale with
observation scale resolution (A)
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Moment scaling function (K(q)) characterized using only two
parameters,

Ci

o—1 multi-fractality index a and mean intermittency co-dimension C,.

Since the governing non -linear equations of atmosphere such as Navier-Stokes posses scale invariance, it is assumed here that

behaviour of light attenuating particles inherits similar scaling properties and hence exhibit multifratcal behavior (Schertzer and
Tchiguirinskaia(2020)).



UM analysis and effect of threshold

Effect of threshold on data
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To understand the bias from upper threshold of instrument, MF fields were simulated and were imposed
with thresholds of corresponding fields
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Using simulated conservative fields having a 1.8 and C, 0.2, it was possible to retrieve UM parameter values
close to that of o, at similar thresholds

e The underlying MF field to study visibility is o, itself

* UM parameters of the simulated fields were comparable to that of PM,, concentration in nearby station
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