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Calculat ion of σe from  EO-derived AOD
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In most cases, near surface concentration
of fine aerosol can be represented by the
concentration within the mixing layer

This coincides with satellite passes
around noon

Hence, our first approximation was to
consider that the correct scaling height
for the scattering coefficient was Hmix
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Effect of hum id ity on aerosol size

• Accord ing  w ith Mie theory,
hig hly scattering  part icles
are those w ith d iam eters of
the order of 0 .5  to 2  t im es
the waveleng th observed by
the sensors ( 5 5 0  nm        0 .2
- 1 .0  µm ) .

• Increase in relat ive hum id ity
leads to an increase of
part icle rad ius.  This is
part icularly true for the f ine
fract ion of PM (PM1  and
PM2 .5 )

Day D.E and Malm  W . C.  ( 2 0 0 1 )



ICAROS NET part icle m odel CPM10  =  f (σe,
RH)

• CPM10  =  a·σe + b·RH for RH < RHo

• CPM10  =  a’·σe + b’·exp(K·RH) for RH > RHo
            K = 3.32



EO-reckoned PM concentrat ion in
Lombardy



PM concentrat ion in Lombardy from
REMSAD



Model fusion ‒ Kalm an f ilter
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Emiss. Inventory.

Atm. model

Z1=CPM
(Mod)σz2=cost σz1=f(w)

K=σ2
z1/(σ2

z1+σ2
z2)

CK
PM=Z1+K(Z2-Z1)











Conclusions

• Use of satellite inform ation for air quality m onitoring :  a
breakthroug h technolog y

• Two levels of data/model fusion employed in the
ICAROS NET alg orithm  to address weaknesses of EO
remote sensing  and atmospheric m odelling

• Occasional lim itat ions of the ICAROS NET app licat ion:
‒ Reference im ag e

‒ Cloud coverag e

‒ Representat iveness of m ixing  layer concentrat ions vs.  near
surface concentrat ions

• Overall error of the m ethod in PM10  calculat ion :  less
than 1 0 %
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