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'FLEXPART - NOA
Biomass Burning (Organic Carbon -0OC)

valid date:26-08-2007 0900UTC
Model layer: Integrated Column (ng m'3)
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Dispersion of smoke, MODIS 26
August 2007 09:30 UTC
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Solomos et al., 2015, Atm. Environment
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Solomos et al., 2015, Atm. Environment
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BEYOND / NOA FLEXPART valid:29-04-2015 1500 UTC
Smoke Aerosol Integrated Column {mg m°)

b Early-warning system is stand by also

for Europe. The example shows the
simulation performed when we had a
warning from our colleagues in
Romania for the presence of biomass
burning aerosols during the fires in
Chernobyl — Ukraine in May 2015
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BEYOND/NOA FLEXPART max=138.036
SO, Integrated Column (DU) valid:20-09-2014 0300 UTC
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Amiridis et al., 2015, ESA-ATMOS Conference
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BEYOND / NOA Industry Accident Release (demo)

WRF / FLEXPART forward trajectories starting at: 20140824 120000 UTC
Markers every 6h - Colors denote trajectory height

* Prognostic forward trajectories for a
conceptual scenario of nuclear
accident over Europe.

* The big red dot indicates the 55N
location of the release.

e Different color lines indicate various
height releases. 50N

*  When one knows the actual
(observed) height of gas or particle
releases the plume path is
estimated from the corresponding
trajectories.

60N

45N
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Dust Optical Depth from the UK Met Office SEVIRI retrieval algorithm
(Data provided by Yash Pradhan for the CHARADMEXp campaign)



i
IAASARS

oy

NMME/DREAM Charadmexp

Dust Optical Depth
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Assimilation Effects

» Cuts dust production over Arabian Peninsula

« Saharan dust sources are represented in finer detail
» Dust increases over Iberian Peninsula

» Sahel sources may be too strong

———

Desert dust modeling and forecasting
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NMME/DREAM Charadmexp
Dust Optical Depth (DOD) at 550nm and 2000m Wind
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Desert dust modeling and forecasting
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NMME/DREAM Charadmexp Control Run
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CALIPSO-MODIS
Collocation
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Amiridis et al., 2013, ACP
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40sr (532 nm)
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Pearson's r = 0.773, Slope = 0.680
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CALIOP AOD - LR=58sr (532 nm)

58sr (532 nm)
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Starting from DUST and expanding to other aerosol types, the final BEYOND product in UV
IS envisioned to serve as the link between CALIPSO and EarthCARE, in order to bridge the
missions for the provision of a multi-decadal harmonized climatic record.

From CALIPSO To EarthCARE
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In BEYOND, we developed a sophlstlcated multl wavelength backscatter/Raman/depolarlzatlon
lidar in collaboration with TROPOS Institute in Leipzig, Germany, the so-called PollyXT lidar

Engelmann et al., 2016, AMT

Baars et al., 2016, ACP
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Latitude = 35.34°N - Longitude = 25.67°E - Elevation = 252 a.s.l.
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ACTRIS

ICOS (Integrated Carbon
Observation System)

b
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EMEP (European Monitoring and
Evaluation Programme)
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¢ Products:

- Aerosol Extinction Profile, at 355 nm and
532 nm

- Aerosol Backscatter Profile, at 355 nm and
532 nm

_ - Linear particle depolarization ratio, at 355
nm

Utilization of
EMORAL lidar
August 2010  August2011  August2012  August2013  July 2014 during HYFLEX
campaign, for the
Date: evaluation of
atmospheric
Loc. & correction and

il Greece, sun-induced
Germany & Czech
Holland, Acemed- : France, Greece, fl
. Repubilic, uorescence
Cloud studies  CarbonExp- HyFlex Sen2Exp CHARADMExp FE] | thicid
Agean Game y retrieval metnods
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ACTRIS-2 campaigns: NOA will organize 4 experimental campaigns @ Athens, Crete,
Granada, Melpitz

Night-time retrievals with sun/lunar/star
photometer and Raman lidar

ol

CIMEL sunphotometer Polly*™ OCEANET lidar

In-situ measurements with
Unmanned Aerial Vehicles (UAVs)
and/or tethered balloons

Athens and Melpitz
campaigns are
implemented already
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Large scale experimental campaign in Eastern Mediterranean — April 2017

DLR:

50 flight-hours
NOA: over East.Med.
Replicate LACROS ~_ (ERC project A-LIFE)
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LACROS @ Cyprus
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Conclusions

1. Langrangian atmospheric models (FLEXPART) utilized in the BEYOND in
conjunction with RS data to provide smoke and volcanic ash dispersion
forecasts.

2. Eulerian state-of-the-art models (NMME/DREAM) were utilized to simulate the
atmospheric desert dust cycle. Assimilation of MSG dust retrievals showed to
iImprove forecasts when compared to ground-based lidar profiles.

3. Assimilation of 3D fields from CALIPSO dust LIVAS product of BEYOND is
under development. For this development we aim to use UV dust extinction
wavelengths in order to be consistent with future ESA missions (ADM-Aeolus
and EarthCARE).



