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Main objectives:

1. Validate dust products in the MACC-fszd reanalysis over desert dust sources
2. Obtain dust patterns with MACC-fszd reanalysis over Northern Africa and Middle

East, compare with those obtained with ground-based and satellite-borne remote
sensing instruments

Motivation:

Could be used MACC dust reanalysis for dust-related climate studies (to cross
with climate indexes)

Could be used MACC dust re-analysis to assess dust impact on health?

Could be used MACC dust climatologies to support feasibility studies for solar
energy?
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Experimental: MACC-fszd

e  MACC re-analysis fszd 2007-2008, T255 resolution (~0.8x0.8 degrees) data set:
surface concentration and natural Sea Salt+Dust (SS+DU) aerosol optical depth
(AOD) component

e SSand DU sources are linked to prognostic and diagnostic model variables (i.e.,
10m wind speed and soil moisture)

e DU bins (0.03-0.55-0.9-20 um) and SS bins (0.03-0.55-0.9-20 pum)

e Data assimilation is based on ECMWF-Integrated Forecast System (IFS)

e AOD data assimilation from MODIS (Level 2) over land and ocean (not over high
brightness surfaces)

Morcrette et al. (2009; 2011) and Benedetti et al. (2009)

Main improvements in short MACC-Il_fszd reanalysis compared to previous
reanalysis:

e Redistribution of dust aerosol content to the finer particles bin

* A more accurate representation of dust sources over the Sahara/Sahel

(A. Benedetti)
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AERONET data macc

1. AERONET level 2.0 data (assured quality)
—AE

550
2. AODg5o = AODgyg (%) AE: Angstrom Exponent

3. Coarse mode AOD.., from AERONET Spectral Deconvolution Algorithm (SDA) retrieval
(O’Neill et al., 2003) = DOD (dust optical depth).

4. AERONET-MACC re-analysis intercomparison criteria
= Monthly averaged scores from simultaneous hourly AOD/DOD (06, 12 and 18UTC)
= A minimum of 50 AOD/DOD data pairs is required in each region (7 regions) to
obtain monthly averaged scores.

Total column satellite data

MISR
= [evel-3 data (MILDAE3) daily AOD at 555 nm, 0.5°x0.5° resolution
OMI
= Aura/OMlI version 3 daily global level 2G AOD at 500 nm data (OMAERUV),
0.5°x0.5° resolution
MODIS-Aqua
=  Combined AOD products from MODIS-Aqua Daily level-3 data (MYDOS8 collection
5.1): AOD at 550 nm data (non-cloudy) and Deep Blue (DB) AOD at 550 nm,
0.1°x0.1° resolution




Statistical metrics used :
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f. : model reanalysis,
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standard deviation of AOD (MACC-Satellite)
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PM10 data

24-hour daily average of PM,, measured at three PM,, monitoring stations from the
African Monsoon Multidisciplinary Analysis (AMMA; Marticorena et al., 2010)
International Project .

" PM,, measurements with Tapered Element Oscillating Microbalance (TEOM
1400A). 5 min resolution.

= Wind direction has been used to select geographical sectors with dominating
mineral dust conditions trying to minimize the impact of biomass burning
aerosols in winter (Marticorena et al., 2010)
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Lidar data

1. Micropulse lidars (532nm) at M’Bour (Senegal ) and Tenerife (Spain)
= Extinction (km™) profiles from MACC-fszd outputs at 09, 12, 15 and 18 UTC were
compared with extinction profiles from ground-based lidars within + 1.5 h
= Desert dust conditions: AERONET AE< 0.35 at M’Bour and AE < 0.75 at Tenerife

2. CALIOP-CALIPSO over M’Bour and Tenerife
= Extinction at 532 nm profiles level 2 version 3.01 (60m vert. res.) 5 km horizontal
resolution in an area of 1.5°x1.5° over each station.

= High quality aerosol profiles with a CAD Score below -20 (screen artifacts from
data) and an Extinction QC Flag 532 (0 or 1)
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Uncertainties in lidars:

* Overlap correction

e Lidar Extinction to

O

Ba

backscatter ratio SA =

S, =f (shape, nature and size of aerosols)

Types of aerosols S, (sr)
(Winker et al., 2009)

Urban

Biomass burning
Polluted desert dust
Desert dust

Marine (sea salt)

70
70
65
40
20

MP lidar uses a constant S, for each vertical profile
Mean S, at M’Bour= 35 sr (automatic processing)
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Tenerife-Spain
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Conclusions m8CC

Results of MACC dust re-analysis fszd evaluation for the period 2007-2008 show:

* A good agreement with AERONET AOD/DOD in general.
0 Underestimation in the Sahel, and overestimation in the Sahara and
Middle East mainly during respective monsoons
0 Good agreement in dust transport regions

* PM10: Acceptable (not in magnitude). Additional PM sites are needed.

* MACC Extinction vertical profiles are excellent compared with ground-based lidars
0 Difficulties to compare the lower part of profiles by observation
limitations
0 Agreement with ground-based lidars are better than CALIOP-CALIPSO

* Spatial AOD climatologies show good agreement with MISR and MODIS except in
the Sahel belt (cleard underestimation)

Long-term MACC dust re-analysis could be a useful tool for conducting
climate studies and user-oriented applications (i.e. energy, health sectors)

ACP paper in preparation
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