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Observations of atmospheric aerosol

Atmospheric aerosol presence and properties can be inferred through a plethora

of techniques mounted on different platforms
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Observations of atmospheric aerosol

Atmospheric aerosol presence and properties can be inferred through a plethora
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Observations of atmospheric aerosol

Atmospheric aerosol presence and properties can be inferred through a plethora
of techniques mounted on different platforms
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DESERT DUST observations

Main issue

Discriminating and quantifying the dust contribution to the total
aerosol content s s D S 18

Discussion started: 27 February 2018 and Physics
(© Author(s) 2018. CC BY 4.0 License. iscussion

Discussions

Status and future of Numerical Atmospheric Aerosol
Prediction with a focus on data requirements

Angela Benedetti', Jeffrey S. Reid?, Alexander Baklanov®, Sara Basart®,

Olivier Boucher®, Ian M. Brooks®, Malcolm Brooks’, Peter R. Colarco®,

Emilio Cuevas®, Arlindo da Silva®, Francesca Di Giuseppe', Jeronimo Escribano®,
Johannes Flemming', Nicolas Huneeus'®!!, Oriol Jorba*, Stelios Kazadzis'>"?,
Stefan Kinne'*, Peter Knippertz', Paolo Laj'®, John H. Marsham®'7,

The problem of constraining the aerosol species in the model has
become more important with user demand of products related to
single aerosol types.....

Wherever direct speciation measurements are possible, those would
be the best suited to be used to correct model prediction of a given
aerosol species.
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Catalogue of DESERT DUST observations

Starting point
JWorld Data Center for Remote Sensing of the Atmosphere (WDC-
RSAT, http://wdc.dIr.de/data_products/)

JWMO Observing Systems Capability Analysis and Review tool
(OSCAR) database (https://www.wmo-sat.info/oscar/satellites)

+

(JRecent efforts of the scientific community in this direction for
addressing specific problems
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Catalogue of DESERT DUST observations
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The project EUNADICS-AV undertakes to develop and test a unique
system to provide consistent and coherent information to aviation
authorities, airlines and pilots in the event of a natural disaster

affecting the airspace.

Inventory of available information within the consortium for Ash,

Desert Dust, Forest fires and nuclide particles
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Catalogue of DESERT DUST observations

{j. % European Research Area —

Sl A for Climate Services

Y © /Aime Q)
- o ,

DustClim will produce and deliver and assess an advanced dust
regional model reanalysis for Northern Africa, Middle East and
Europe and will develop dust-related services tailored to specific
SOcio-economic sectors.

Review Dust observations suitable for assimilation and evaluation
of the model reanalysis.
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Catalogue of DESERT DUST observations

Building on this, InDust aims to provide a comprehensive catalogue
of Desert Dust observations on Global Scale.

The idea is to realize a dynamical catalogue which can be easily
updated and that will reply to the expressed need of speciated
measurements for Dust particles.

A White Paper on Dust Observations is in preparation reflecting this
work (to be published on BAMS 2019)
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The Dust Catalogue

e —

j Homs  ngeisd  lwmouldigagna  Formule  Dab Revsiome  Visusizz  Compomenti aggiuntin - x

B T e e = I [y PP == o (1)

Lo 47 3

aces -
> @A S Fom . e —" . i Tre
P P P K coointomato || @G 7B <[ On )| (e e 8] ERduniscecomnr - | (0 %% om)[3ad 43 Formemanons e Valorenonv... Valorevalido | | IR Gl Fomts | oL, o ons Tume
Appunki o Canttere & — a e % s celle Modin
| a5 -G £ ®
E F ] i 1 K
[ ] 1 il 1 Speceral range. Retrieval methed T 1 Resakutis 53 time

2 VS SWIR/TIR 3 days ot mid banades 1830 %) 2
3 205 Siinm Eofar Level 2 Arcosol extmnchon coeffient 005 seconds ko) 30k horzoetally 60 m vericaly
4 o Specenal Ramge E Lidar Lewel 2V 05 seconds el 30km horzortally - 60 m vertcaly
] SSham Lidar Level 15 ameanuted Bockseansr 505 seconds -0 venicay
6 T3l o 16 05 seco steEason, 050 m vl
T 533 v 106 P 192 seconds ~60m verticaly
] 2om 5o the sero] 592 seconds -0 vercay
] Tl lotam s signal 592 seco ~60m verbesty
0 553 o 1064 e graton of 582 seconds =
1 Vo Speceral Range et nensic, valme depelsricstion,and sufe] 0 TLsecond in conseeBson] i heizomraly -0 = verizely
2 o OMAERUV igonttn (LUT) Oace pec ds () 15204 b 2 1600 b wid sath

L] 1 w [ror—— GMAERD digonttm Once pes day (asc) 13524 o2 2600 b wade st
u s i Stereoscopic comrdanon method 1050 176k
15 i3 Simenssonies CNES weval montbly nes 30 Enat b 1
I w resdue AAILUT agonsian snce per day 30 L

w cesitue AAILUT sigosthn ane perday 30 im0 b2

18 005 focesn), 1012 ) I} Tnige Thows Gio el
182005 {ovean) 2012 (land) VE N [rr—— TAERUS GED dzoin ity G0 Smxskm
o 2 loceam) 212 ) VIS, NI dmensonless AERUS-GEO algorthan 15 G0 Smaskm
21 3005 - (ocean) 013 - and) VI N dimensionless TEAR ety =) Sima3im
2z 2005+ IS NR. AoD RIODIS Deep Blus dsoritan 130 (Aqua) 1030 (T

i ¢
2 o Vs Aon 40DIS Dk Trge 158 (Ao 1030 (T T e T T T .
24 Nlarch 300%.October 13 $30nm The inversion scheme use radiances in the 55 nm and 670 an 1 e/ orbit L3LT (a-train consteliation] 8 degree.

[ 25 Masch 00 Octobes 213 963 e - €70 m Thw snvessson schemd o radhances i tha 969 o and 670, 1 il ot L30LT (atrain consteBation] 16 dugree
25 Mach 2003 ctabes 313 == a z¥; 3465 o mnd T0 |1l | 101 Vsdagme
March 200%.October 2013 indep ir 1 id E it 883 1 il / okt 13017 18 degree
T Mach 300 Ccnobur 913 ) 04 o mnd 10 cm] 18 ot | 1301 Vst
Siah 2005 Oeobee 913 S %65 e md 670 P — TS Vs degeee
March 2003 October 2013 4401020 em (6 ) hmenissonles s k5 883 rm amd 670 rom | 1 orbat 13LT 18 degree
T Marh 3008 exober 913 i 1038 (1) = CRASP Algein D [ETE] . A8 dages
Sach 3006 Dctobes 1T [N = GRASF Alzomin e i segere
March 2006 October 2013 865 pm - 670 . GRASP Algorsthm Daily 13LT dagree
Mk 2008 ersber 913 = == RSP Ao Daiy | LT o s comse
T e e
[0 |
- |3 i
[ ] [ ] 2
i} N AERONET 4o &40 ¢ $00nm | 67Sem < $70 am 1 1000nm Ne Unsts
¥ Aetosel Size Distribmnion N AERONET Housty sky seans in the prncgad and
x A ~ e o 675 W 100 =
= ~ AmRONET im0 | En 1030 =
7 Efecive Radius ~ AmRONET = =
a — W AmoET T 675 B 000 =
= Aol Optal gt N amoET S i phoometer | im0 ¥ /300 750 T 100
E erose Opvcd Depn SraT PREDE Susphorommer | it 3n 80 00 &S o 16300
A4 n Sl nes_wriace | gb_remote sensing _Carmps (73 ]
[0 |
S & Ee ]
0
El
32 __PMID concentrason EAEF Knsetice, Background. Fural
37 __PMI0 contentrabon EAEP Kasetie Background Rural e
34 PMI0 conentranon EMEP Cluuranor Backziound. ‘Rural fier.
35 _ PMI0 concentration EMEP Churanav Background Rumal fiker
% ) e e Bum e
Eld EMEP Gemany Westerland N Background Fumal [
CE b, vemons veneny " Garps e ———— i
et EEE]
S & Ee ]
"
[ ] [ ] [ ] 12 DmrATIAGE 3 P ce T - - T
‘Barbados (man SALTRACE super-
1 SALTRACE EC sie), Cape Verde and Puerta Bico Bun Duly 2013 - - E
1% UAE? EC Arsbisn Gulf Semmer 2004 . - E
. [Indion subcontment and the adyowsng |
scei esis, By of Bl (308)
fcara e noheen lndian Ocean (NI0) snd March - May 2006 B £
15 Asabua A
16
440 M Swolo  ear s, go_remote sensy _ Campagns <3 /N =
Pronts. EEIET
= & Ee B

Extensive list of information for replying to the
different “users” needs.
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The Dust Catalogue

Basic info

Name of the platform (instrument/network/campaign)
Measured Parameter

Responsible institution

Data period availability

Spatial coverage

Spectral range

Unit

Measurements schedule
Collocation with other instruments
Literature reference

Link to product overview
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The Dust Catalogue

Resolution and uncertainty

Retrieval method
Accuracy

Detection limit
Errors due to clouds
Other limitations
Temporal resolution
Overpass time
Spatial resolution
Vertical resolution
Comments on errors
QA programs

ICAP2018, 6-8 June 2018




The Dust Catalogue

Data Accessibility

Time delay for delivery

Offline data available for validation (Yes/No)
Data availability

Data format

Open data? (Yes/No)

Dissemination via / Link to data

Data repository
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Some HIGHLIGHTS - Satellite

SEVIRI

- 15 min/5 min temporal resolution

- Coverage

- Dust product: IR8.7, IR10.8 and IR12.0
- Available NRT

naval &

14:00 — 14:35Z 12:40 -13:00Z2 11:00 — 11:25Z

Aqua composite: 5 min granules

MSG 13:30 GMT
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Some HIGHLIGHTS - Satellite

MODIS '

_ ' Coarse mode
Aerosol optical thickness (AOD)
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Some HIGHLIGHTS - Satellite

H B Bn L Ml M mixre Group

1-10 11-20 21-30 31-40 41-50 51-62 63-70 71-74
n rt Non-spherical
Spherical, absorbing Kahn & Gaitley JGR 2015

Aerosol typing from AOD and absorbing properties
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Some HIGHLIGHTS - Satellite

MISR Dust climatology

(a) combined dust [MISR]

(b) dust [SPRINTAS]
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Some HIGHLIGHTS - Satellite

CALIPSO

First lidar in space for studying
aerosols.

It provides since 2006

Layering and vertical profiles of
optical properties

+

typing

ICAP2018, 6-8 June 2018



Some HIGHLIGHTS - Satellite

CALIPSO

Observing transport path into details

ICAP2018, 6-8 June 2018



Some HIGHLIGHTS — Ground Based Lidar
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Some HIGHLIGHTS — Ground Based Lidar

GALION is a federated network of existing lidar networks that
Contributes to GAW initiative of WMO

Micropulse Lidar Network (MPL-Net)
http://mplnet.gsfc.nasa.gov/

European Aerosol Research Lidar
Network (EARLINET) www.earlinet.org

Asian Dust Network, (AD-Net) www-
lidar.nies.go.jp/AsiaNet

Latin America Lidar Network (LALINET
a.k.a ALINE) http://www.lalinet.org/

Cooperating networks Different techniques /approach
NOAA Cooperative Remote Sensing Science and . s .

Technology (CREST) Lidar network working togetl.1er.for gaining better
Network for the Detection of Atmospheric |nS|ght
Composition Change (NDACC)
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http://mplnet.gsfc.nasa.gov/
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Some HIGHLIGHTS — Ground Based Lidar

Operative 24h system
widely distributed

Eyja eruption showed
¢eilometer potentials in
monitoring aerosol
intense events

Needs for cross
calibration with lidars

Global map of operational
ceilometers www.dwd.de/ceilomap

with colors corresponding to Integrated actions ongoing
manufactures within EUNADICS_AV and
ACTRIS
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http://www.dwd.de/ceilomap

Thanks for your attention!
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