An updated aerosol climatology
over Europe from
MODIS/AERONET datasets



The main datasets:

The main purpose for the aerosol maps development is to use
them for calculation of UV climatology maps over Europe.

The new MODIS monthly AOT550 climatology v.005 was
obtained from both TERRA and AQUA datasets by averaging
over the period of Feb 2000-March 2008.

The AERONET dataset was used as well:

1. for the transition from AOT550 to AOT308 which has been
fulfilled using a two dimensional field of Angstrom parameter
obtained from AERONET dataset and

2. for the validation of MODIS AOT550.

The whole number of the AERONET sites used in the analysis:
82 for the 1994-2006 period. Due to gaps in overcast cloudy
conditions especially during winter months real data were
obtained from 62 to 73 sites. Data were taken from level 2.
(with quality and calibration check) from the latest Version 2,
which is characterized by the account of new more
sophisticated Rayleigh, O3 and NO2 datasets.



Initial MODIS/AERONET Aerosol
Datasets Location
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By green crosses the sites are shown where the CIMEL sunphotometers with

UV channels (340-1020nm ), by red dots — where CIMEL sunphotometers with
the only visible and near infrared channels (440-1020nm) are located.



The sequence of data processing:

« NASA MODIS version 5, monthly means

AOT at 550nm.

« AERONET data
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Filters and gaps applied for MODIS
dataset

e Additional filter was used for the Arctic data. The data at
some pixels over Arctic sometimes are unrealistically
high probably due to the effects of high surface (snow)
reflectance. For these cases a filter of AOT550= 0.2 was
applied according to the highest monthly mean values
according to AERONET Arctic data (higher 58N). In
addition, in case of the absence of data ( mainly winter
time snow conditions) — monthly mean values from all
available northern Arctic sites were taken to replace the
gaps.

 In order to fill the gaps over the African continent the
monthly mean AOT550 values recalculated from
AERONET sites have been applied.
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checking The comparison between monthly mean
MODIS quality —

comparison with values of AOT from different MODIS
G (O versions and AERONET recalculated at
550nm
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checking

MODIS quality — Concerning negative difference in winter months
comparison with moari : _
e Comparisons with Moscow CIMEL data with an

additional cloud filter.
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Angstrom parameter (A _440-870) spatial
distribution according to AERONET
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Seasonal dependence of Angstrom
parameter in Moscow.
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MODIS v.005- AERONET AOT comparisons at
340nm for different European sites using two
approaches to account spectral AOT dependence.

Comparison between MODIS AOT 340 (with A 440-870) and Comparison between MODIS AOT 340 ( with account of
e AERONET AOT 340 Angstrom curvature ) and AERONET AOT 340
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Meteorological fields (wind direction and precipitation) from
NOAA (NCEP CPC CAMS_OPI original_version climatology
IRI/LDEO Climate Data Library
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sen a0 aen/Ngn sz USEN eoN een

o i PINTIN Uyl SUCUR VIR SR Ve S

A

A2 ST
£ s et

Wi Wik

AW W AW W W sw  aw 0 £E FE 12E 16E 20E 2 20E SZE SFE\4FE 44
ngiuds 3

lima Mar Praszira 825 mb

|
45

2Jun <

e n
M) r
wwoaw oW w e o
Longasis

Tis A P 013 b

ISR AN B

3
i st £a
SRR
Vi ﬂ N R e
“I\'\\l\\\”\\\'\ L '\'\'\\\'\‘\V"\N‘\<‘1‘7‘r“\
BV AW DW Yé"\é Y%V'Wl N0 fE FD 2B WE WE ME IOE NTE WE A MT oW
lorghide —

s My Frseues25 o

LI L L A L L L L O B Y OO G

I

p.‘ggibl... o
i
@ [ [ AR

3 -
VNS b VI S =2 5
H % 2
I’ - [
AV T4 Ng}
iy peiai:
H

‘gi e mx.. avo ]
i Y o

[t s

by

AN

d3§: 10E I8E WE o 4E WE ME OE ME 4E
Lergiuu e

e T

20 20 2% ek

Tima Jun Prese 72 895 mb

=200

=250 =00 250
Frecipitation [mm/meonth] [mmimenth]

DL e CRER
TEERA N Ay
o AR J' \]Jv i W v 4 !_H/
w 0 " ) f
N ) JI | M, '\Fﬁﬁ.’fv \"‘\\j?
v alu'y) i
“w! M b i

o bfifg i AT ¥
W e W e

e ol Prassars 428 1

_[‘\\‘\\ T J\\&“\ L I I L B B PR | ‘_l TTTT T TTTTT
Rt R

m#mur(\

U v
EN W W WZW’ gNOAC ¢ fE 9E ZE e aF Mevode @ o At
orghuds

Timz Aug “ressure 925, mb
SRR T T T
a0 i
N‘ =]

1 (P Y
&

Les s 2P PP

p )

z

H ) p

z

8 :

O e At S

r4 ky
E_////// e EERLF [
5l foror if o

i

z

H

. PP |

e

yuxxwﬁryﬂ‘

e
E VI e
it [ I : -
”f\IHH\Il\\'/\ﬁ\rw\\‘f\'\’\‘(:\ \‘\i?\\?“\’?\lih\(( \T“‘\:r‘\'

v
EW MW AW W PN BV AV 0 4B BE 12T WD AT MT 0T NE W OE HE 4T
T

Tite 8an Prac:ye 895 mh

450 A00

L P L e raar |

Fy L=
ERR L

Oct

B

R

A SR S il
W OMW KW OWW oUW W

0
Longlude

T Cel Prossurs 023 mb

)

e

Latitude

SEN 40N 44N aEN STNBEN  eoM  e4m

A

b B ‘H\\\i\‘l
W AW AN EW W BW AW 00 #E B CZE I16E 2 M% 2FE B WE AUE ME 48%
lorgitide o

Tine Nov Pressure 825. b

P P L R

B

N
.
.

2|0 TR v a2 2
Hoaat f/;»/;»,«//w -1
g////////
f
7

r S - AN
TN N S T o i Wi (AR

£ FE FE eF W 4 o [0 P 4E
Longiude

i B LR T I
oW oW ew w w0

L1
HE 4

0

Time Dec Pressyr> 936 mb



Distribution of PM2.5 aerosols over
Europe in 2000, From LOTOS-EUROS

aerosol analysis system.

MODELLING PARTICULATE
SULPHATE AND NITRATE IN
NORTH WEST EUROPE

WITH A LAGRANGIAN
DISPERSION MODEL ( from
presentation Redington et al., 2004
EMEP Workshop on PM
Measurement and Modelling)

Average Sulphate Aerosol Concentration - 1996

-

ug/n3 (NO3)
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Extinction AOT at 388nm from OMI data .
July-August 2005-2008
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Wind and precipitation AOT at 308nm
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February o
Wind and precipitation AOT at 308nm
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Wind and precipitation AOT at 308nm
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The comparison between AOT 308 over three
northern Scandinavian sites from MODIS
(Jokioinen, Sodankula, Norkkoping) and
SPM2000 Sun photometer measurements for
Norkkoping described in Lindfors et al [2007]



o

Latitud e
5 BEN SO E47M SE'N TE'MN
T T T T

o anf s S

Wind and precipitation

3

! B
AL
-/"’///'/,_-__._,_, «'-',_: A
PP s 1)
: A i
_/ e ey
—/’/’/._.,__\

NIRRT I
-//"y-'_‘

SRR

I O L A Y \.II\II-J. L WL L B L |_-

— = = - -

ey "’ “
ey \ \ \ \ & -- h
\-“|\\'\!|\‘\ k‘“‘]“i‘ l\\ i\ [yl ¥
&0 100 180 200 250 200 250 400

Fracipitation [mmimenth] [mmimanth]

Angstrom Parameter

The date of snow off in Eastern Europe

(Moscow) — end of March

80-~'§

AOT at 308nm

705

60

50

e

B 0.007 to 0.05
0.05 to 0.1
0.1 to 0.2
0.2 to 0.3
0.3 to 05
0.5 to 0.7

B o701




<
Q
<

Wind and precipitation
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Wind and preC|p|tat|on ~ AOT at 308nm
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y Wind and precipitation AOT at 308nm
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Wind and precipitatio
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Wind and precipitation AOT at 308nm
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Wind and precipitation AOT at 308nm
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December

Wind and precipitation
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e Due to lack of the information on spatial
distribution of SSA as well as large uncertainy of
their evaluation it is better to use the average
values for the Europe. With small correction to
the UV region from 441nm -

Recommended SSA=0.94.
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« Recommended factor of asymmetry g =0.75
(with accounting of the correction to UV
spectral region)
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Parameterization of AOT
dependence on surface elevation
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obtained according to the climatology of lev.2 high
elevation AERONET European sites.
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