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IN TRO D U C TIO N
A well-knowledge o f th e  aerosol optical properties (AOPs) is a  strong requirem ent fo r achieving th e  
atm ospheric correction over ocean. AERONET (AErosol RObotic NETwork) provides valuable inputs. 
They are  d iffe re n t approaches in th e  use o f one AERONET d a ta  which combines a t  a  given time 
m ulti-spectral m easurements o f th e  extinction o f th e  solar beam and o f th e  sky radiance fields:
• A d irec t transform ation o f th e  sky radiance into th e  aerosol phase function (APF) 

using th e  WOPAER tool [1].
• The AERONET team proposes a  micro-physical description o f th e  aerosols through 

th e  re trieval o f th e  standard  size distributions o f th e  aerosols associated with the 
aerosol re frac tive  index [2]. This micro-physical database is available on th e  AERONET 
web-site.

This AERONET micro-physical description is used to  compute th e  aerosol phase function a t  3 
wavelengths (4 4 0 ,6 7 5  and 870 nm). We r e fe r  th is approach as ’AEROPA'.

The individual s e ts  o f inherent optical properties (IOPs) can be used to  build an aerosol climatology. 
This generation o f MERIS aerosol models (MAMs) has been completed fo r th e  2 Seas (N orthern  Sea 
and East English Channel) and fo r th e  region o f shore o f Venice (Aqua A lta Oceanographic Tower, 
AAOT), The perform ance o f th e  atm ospheric correction (AC) when using d iffe ren t s e ts  o f MAM s 
has been evaluated in th is work. W e also discuss about th e  perspectives fo r Sentinel-3/OLCI.

THE AEROSOL OPTICAL PROPERTIES FROM AEROPA
A database o f aerosol optical thickness (AOT), single sca tte ring  albedo (SSA) and phase function 
(Pa) has been downloaded from  th e  AERONET web-site. For th a t , we selec ted  th e  AERONET 
stations located in th e  English Channel, th e  South o f N orthern  Sea (2-Seas) and a t  AAOT.

Table 1: Number o f  sequences per station : NJ fo r  Pa, N2 for SSA 

The selection o f th e  aerosol model is based on th e  spectral dependency o f th e  aerosol reflec tance  in 
th e  near-infared (NIR) region.

The dispersion o f th e  aerosol phase function is quite important, here a t  865  nm, and fo r two 
sca tte ring  angles as illustrated in Figure 1. Although it is not possible to  describe accurately Pa, i t  is 
im portant to  evaluate th e  impact o f th e  poor knowledge o f Pa on th e  w ater re flec tance retrieval. An 
erro r bar can be generated  through th e  use o f maximum and minimum values o f Pa and o f th e  
spectral dependence o f th e  AOT. Moreover, we cannot g e t an accura te value o f AOT a t  865 nm 
(AOT865), A validation through AOT requires a  significant number o f matchups to  be valid in mean.

Fis. I : Aerosol phase function at 870 nm and at two scattering angles fo r  the 3562 sequences.

THE STANDARD AEROSOL MODELS FROM AEROPA

W e defined 16 classes o f IO Ps to  be in-line with th e  number o f standard  aerosol models (SAMs) 
used in th e  MERIS ESA Ground Segment (MEGS). The f i r s t  model is cen tred  a t  an Angstroem 
exponent, a - 0. An increm ent o f Aor=0.15 with a  width o f 0.3  have been selec ted  to  define each 
class. Moreover, an iterative f i l te r  on Pa has been applied to  build classes:
(i) A t o rd e r 0 , th e  mean a t  th e  sigma has been computed fo r  th e  81 sca ttering  angles and th e  3 

spectral bands.
(ii) In  an itera tive loop, fo r th e  sca tte ring  angle ranged within [30°; 150°], sequences fo r  which 

th e  relative dispersion is g re a te r than 25 percents were discarded.

Table. 2: For each o f  the 16 classes, the nominal centre in a, are given the number 
(N) o f  sequences per class, the Angstroem exponents between 675 and 870 
nm and between 440 and 675 nm.

The perform ance o f th e  AC has not to  be judged on th e  re trieval o f th e  AOT bu t on th e  possibility 
to  p red ic t th e  spectral dependence o f th e  aerosol re flec tance  in th e  blue region from  e  computed 
in NIR. More exactly, we e x tra c t  th e  aerosol re flec tance in th e  NIR domain, to  ex trapolate it in 
th e  blue region, The quality control is, knowing th e  spectral dependence o f s  in th e  NIR, how well 
do we estim ate th is spectral dependence in th e  blue? According to  Figure-2, starting  from  th e  
knowledge o f th e  spectral dependence o f xa Pa in th e  NIR, we g e t a  large dispersion in th e

SEASONAL VARIABILITY
On th e  AAOT, fo r th e  class # 1 2 , we did two subsets: w inter includes November, December, January, 
February and March; summer includes May, June, July, August and Septem ber. The two se ts  are 
comparable: (i) in AOT (Tab I e -3); (ii) in Pa, a t  least fo r  th e  two selec ted  sca tte ring  angles (Tab I e -4). 
W ithin th e  dispersion, we cannot notice on any o f th e  key aerosol IO Ps any seasonal trend . Implicitly, 
we do not analyze th e  influence o f th e  relative humidity.

Table 3: AOT (mean and sigma) in AAOT at 3 wavelengths and a  (675,870)
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Table 4: Pa (mean and sigma) in AAOT at 3 wavelengths and 3 scattering angles: winter (above) and 
summer (below).

SPATIAL HOMOGENEITY
We now consider th e  two d a ta  sets: AAOT and 2-Seas. The similitude betw een AAOT and th e  2-Seas is 
strong. The AERONET d a ta  do not clearly emphasize th e  need to  make nor a  seasonal d ifferen tiation  and 
neither a  geographical d ifferen tiation , a t  least in th is  case.
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Fis. 3: Comparison o f  e(440,675) versus a(670,870) with the mean value fo r AAOT (diamond) and for the 2seas (triangle) 
and the maximum values fo r AAOT (square) andfor the 2seas (cross).

ANALYSIS OF WOPAER DATABASE
The WOPAER database comprises th e  AOTs and th e  sky radiances collected to  be processed with our 
APFR (aerosol phase function re trieval) tool. The sky radiance m easurements are  collected in th e  principal 
plane (PPL) or in th e  almucantar (ALM) geom etry a t  low solar elevation in o rd er to  access to  th e  forward 
sca tte ring  region. I t  is a  two s tep  process:
(i) Each individual sky radiance sequence is inverted to  obtain Pa a t  3 wavelengths. Both th e  PPL and th e  

two ALMs are  processed a t  870  and 675  nm.
(ii) All th e  inverted A, are  d istribu ted  in th e  16 classes. Then, all Pa a re  f irs tly  averaged and then  filtered.

The similarity betw een AEROPA and WOPAER e x is ts  on th e  spectral behaviour o f Pa a t  a  sca tte ring  angle 
o f 90°. N evertheless, substantial d iffe rences remain in absolute values.
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Fis. 4: Pa at AAOT from AEROPA (left plot) and WOPAER (right plot) at 3 wavelengths: 440 nm (diamond), 675 nm 
(square), 87Onm (triangle).

CONCLUSION
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Fis. 2: e(440,870)ft>r two scattering angles with the mean value (blue diamond), the maximum (red 
square) and minimum (green triangle) values at one sigma

W e evaluated two d iffe ren t uses o f th e  AERONET d a ta  The natural variability o f th e  aerosol combined 
to  th e  uncertain ty  o f each method resu lts  in substantial e rro rs  in th e  retrieval o f Pa or on th e  spectral 
dependence o f th e  aerosol reflec tance. The dispersion is more pronounced fo r  small aerosols, which 
make th e  atm ospheric correction more challenging in th e  coastal areas than  in th e  open ocean. Within 
th e  dispersion, th e  two m ethods compares quite well as soon as a  given class has a  representative 
number o f elements.
A f te r  th e  characteriza tion  o f th e  aerosol IO Ps, it  is necessary to  build an aerosol climatology in th e  
co n tex t o f th e  ADF generation. We did it  and used ODESA to  evaluate th e  impact on th e  L2 MERIS 
p roduct using MERMAID.
The dispersion o f Pa suggests th a t  a  validation o f th e  aerosol product re s tr ic te d  to  th e  use o f th e  AOT 
m easurements may be not suitable. The m easurem ent o f Pa during matchups is required. This aspect is 
rep o rted  in a  companion poster [4].
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