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Observing Dust Particles

JSmall particles travelling in the air

NNNNNNNNNNNNNNNNNNNN



Observing Dust Particles

JSmall particles travelling in the air

JWhat desert dust particles are

Microscopic silicate dust particles collected in Asia are aggregated with soot and black carbon, left, and aluminosilicates and carbon, center.
Right: a calcite particle that was etched by acid as it was transported across China.

J. Anderson and X. Hua/Arizona State University
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Observing Dust Particles

JSmall particles travelling in the air
JdWhat desert dust particles are

IMixed with other particles
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Observing Dust Particles

JSmall particles travelling in the air
JdWhat desert dust particles are

IMixed with other particles

JHow to identify dust within the mixture

chemical composition, size distribution

dN/dlog D, (cm” stp)

shape & morphological information
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State of art for particle characterization

JSatellite measurements

JGround based remote sensing
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JINear surface characterization

JMeasurement campaigns

(developing and testing methods)
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Profiling

{:} In situ



Looking dust from the space

ISatellite can detect dust pattern
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JSatellite can detect dust

pattern

ISatellite can provide dust

component (big particles)
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Looking dust from the space

ISatellite can detect dust pattern
JSatellite can provide dust component (big particles)
JSatellite can identify particles and provide 4D path

https://www.youtube.com/watch?v=ul lrzhlLVWWZk
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https://www.youtube.com/watch?v=u1IrzhlLWZk

Looking dust from the space

ISatellite can detect dust pattern
ISatellite can provide dust component (big particles)

4D path
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CALIPSO observes Saharan dust crossing the Atlantic Ocean

JSatellite can identify particles and provide

he

African dust is transported
across the Atlantic Ocean to the Amazon
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Around 300 sites over Europe:

LAOD at several wavelengths QSize distribution
ANngstrom exponent dFine mode fraction
SSA dAsymmetry function

JPhase function
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Looking dust from the ground
= Profiling capability over Europe with EARLINET

}‘ 5’ Active

27 el @ Not permanent
V* @ Joining

@ Not active

EARLINET
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Looking dust from the ground

=Potenza- 26 June 2006 example
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ACTRIS

=Early Warning System under development

Ash/dust alerting system as an experimental tailored product.
Example for 21 /03/2018 - Closure of Herakleion airport.
(concentration up to 4700 pug/m3)

Aviation Alert for desert dust/volcani

12 High Alert
| - I
No Alert

V'EDSI: 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 14
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Looking dust from the ground
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Looking dust near the surface

* European Monitoring and Evaluation
Programme (EMEP)

Ibrida Mappa

‘e

244 stations providing different parameters (in different combinations) like PM10,

ocosE PM2.5 and PM1 + wet deposition .
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Looking dust near the surface A
= ACTRIS-Near Surface — linked to GAW

TRIS

173 stations: Chemical composition, size distribution, backscatter coefficient, PMx
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Looking dust near the surface

* European environment Information and
Observation NETwork (EIONET)

Eionet is a partnership network of the
European Environment Agency (EEA)
and its 39 member and cooperating
countries.

The EEA is responsible for developing
Eionet and coordinating its activities,
together with national focal points

(NFPs) in the countries, based in
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WMO White paper report for dust obs
= Near surface characterization

* Photometer measurements

WMO report

" | idar measurements

WHITE PAPER ON DESERT DUST

* | idar +Photometer OBSERVATIONS

= Satellite observations e e s

C F, Emilio Cuevas (AEMET, Spain). Wﬂm
vigs, Swi izer]and] Thomas Popp (DLR,

(KIT, Germany), Madonna (CNR, Italy).
analat@a[ &nal] Carlos Pgrez Gargia-

obol - it Gelsomina
[ | N t k Pando(BSC, Spain). Sergio Rodriguez (CSIC. Spain). SangheomRyes (KMA.
Korea), Andrea Sealy [[M[—l arhad s), b Sugimoto [N[ES, a'pan]
etworks ety

= Gaps and Needs

[Agr u]tura] Uruverstv f e]and,
e]and ech University o f ife Sciences Prague, Czech Republic)

CORRESPONDING AUTHOR: Lucia Mona, luciamona@imaa.cnr.it
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BAMS online paper

JConcise version of WMO report for obs status of the art

+ needs and gaps

It will offer broad and free access to the information

A n S Bulletin of the AMS

"Looking at the mineral dust: current
capabilities and challenges ahead".

Corresponding Author:
LuciaMona
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Online database of dust observations

JUnder development in InDust
Linked to the WMO report+ BAMS paper

JOn line inventory collecting in 1 place all dust info
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Web interface o

"! us Dust Observations Inventory [ @ Satellites D Login

Filters [# Contribute

Wavel h Te |
Parameter Satellite Instrument [ avelengths Unit Active/Passive empor_a Spatial Resolution Vertical R
nml Pﬂmnn
Aerosol Optical Depth Terra MODIS 550 Unitless Passive Daily Login Bl
Satellite
Aerosol Optical Depth Aqua MODIS 550 Unitless Passive Daily al
Aerosol Optical Depth Terra MODIS 550 Unitless Passive 5-min - ) al
Instrument ET—
Aerosol Optical Depth Terra MODIS 550 Unitless Passive 5-min al
Register
Wavelengths (nm) Aerosol Optical Depth Aura oMl 354,388, 500 Unitless Passive Sub-daily al
Aerosol Index Aura oMI 354-388 Unitless Passive Sub-daily al
Absorption Aerosol Optical Depth Aura oM1 354,388,500 Unitless Passive Sub-daily al
Backscatter Coefficient CALIPSO CALIOP 532, 1064 km-1sr-1 Active Daily SR A Tu ou, uw, 1B
Active/Passive
Particulate Depolarization Ratio CALIPSO CALIOP 532 Unitless Active Daily Skmx70m 30,80,18
Temporal Resolution Extinction Coefficient CALIPSO CALIOP 532, 1064 km-1 Active Daily 5kmx70m 30,60, 18
Spatial Resolution
Ob ti t '

Search
New entry
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http://react.space.noa.gr/indust

Web interface

Dust Observations Inventory @ Satellites 2D Login

Filters [ Contribute Data Availability
Open Product Data
Coverage Data? Vi R it ] References

Parameter ata? iew epository

From To

2000-02-24 Present Globe Yes Link Link Levyetal. (2013) - (d0i:10.5194/amt-6-2989-2013); Hsu et al. (2013) - (doi:10.1002/jgrd
Satellite

2002-07-01 Present Globe Yes Link Link Levyetal. (2013) - (doi:10.5194/amt-6-2883-2013); Hsu et al. (2013} - (dei:10.1002/jgrd

2000-02-24 Present Globe Yes Link Link Levyetal. (2013) - (doi:10.5194/amt-6-2989-2013); Hsu et al. (2013) - (doi:10.1002/jgrd
Instrument

2000-02-24 Present Globe {above dark surfaces) Yes Link Link Remeretal. (2013) - (doi:10.5194/amt-6-1828-2013)
Wavelengths (nm) 2004-10-01 Present Globe Yes Link Link Torres etal. (2013) - (doi: 10.5194/amt-6-3257-2013)

2004-10-01 Present Globe Yes Lin Lin Torres et al. (2007) - (doi:10.1029/2007JD00880Y)
Unit

2004-10-01 Present Globe Yes Link Link Torres etal. (2013) - (doi: 10.5194/amt-6-3257-2013)

2006-06-13 Present Globe Yes Lin Lin https://www.atmos-meas-tech.net/special_issue903.html
Active/Passive

2006-06-13 Present Globe Yes Link Link https://www.atmos-meas-tech.net/special_issue903.html

2006-06-13 Present Globe Yes Lin Lin https://www.atmos-meas-tech.net/special_issue903.html

Temporal Resolution

Official website -

Literature

-
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