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Dust impacts and its extension

Dust global distribution
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Global-scale attribution of anthropogenic and natural dust sources and their emission rates based on
MODIS Deep Blue aerosol products by Ginoux et al. (2012)



Dust impacts and its extension

Organic Carbon + Elemental carbon

NASA | GEOS-5 Aerosols - AOD
Sea salt




Dust cycle and associated processes

Synoptic dust storms (large scale weather systems)

Pre-frontal winds Post-frontal winds Large-scale trade
winds

Mesoscale dust storms

Dust devils Haboobs



How we can characterize the state of the
atmosphere?

= Satellite measurements
= Ground based remote sensing

= Near surface characterization

Columna

= Measurement campaigns

= Development of new methods

= Climate and forecasting models Perfiles

Observatory




Atmospheric aerosols

Desert dust can be characterised by its coarser size, irregular shape
and large absorption.

Optical properties
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(Barnaba and Gobbi, 2004)



Dust forecasting models

Dust models are a mathematical representation of
atmospheric dust cycle.

Horizontal Grid
(Latitude-Longitude)

Vertical Grid
(Height or Pressure)
- )

Priy

Condemstion wace

To complement dust-related observations, filling the temporal and spatial
gaps of the measurements.

To help us to understand the dust processes and their interaction with
climate and ecosystems.

To predict the impact of dust on surface level concentrations



Dust forecasting models

Dust forecasting models do NOT take account dust
resuspension and other anthropogenic sources

Dust from dry sea bed, Aral
sea (Uzbekistan)

Cattle herds, Chad

Mining, Ohio valley

R e

Kathmandu, Nepal, March 2017



Dust forecasting models

GLOBAL
MODELS

Climate change

Long-range
Transport Desertification

Squall
4 id-

= lines
REGIONAL range
MODELS Ly Transport
[ | Landuse

Haboob —
Dust storm

Vegetation cover

Dry & wet depos.

Cloud
processes

Convection

Dust emission
Saltation

Dust processes span over five orders of magnitude in space and time. Dust transport is a global
phenomenon. However, dust emission is a threshold phenomenon, sporadic and spatially
heterogeneous, that is locally controlled on small spatial and temporal scales.

Turbulence

Decade

Accurate representation of dust sources and sinks is critical for providing

realistic magnitudes and patterns of atmospheric dust fields.
Adapted from Shao (2011)



Modelling scales

S S

S
oo gav® N\o‘\\ c@?® \(e'b(c" ce

Reanalysis » °* Long-term dataset
st e Stable and consistent in time
! Mineral Dust * Includes assimilation of observations
I Air queiity
I Meteoroiogy
| Climate predictiori.s Climate predictions
| Climate projectior;s Climate projections
[
I
I

DIAGNOSTIC FORECAST PREDICTION PROJECTION

Barcelona
Supercomputing
Conto

11



Modelling scales

Mineral I§ust
Air quaﬁty
Meteorol!ogy
Climate prediction_%

Climate predictions

Climate projectionL Climate projections
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Modelling evaluation

Atmos. Chem Phys, 14, 1173311773, 2014
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Aerosol characterization at the Saharan AERONET site
Tamanrasset
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Model evaluation
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Extracted from Guirado et al. (2014, ACP)
Time series from Tamanrasset, Algeria
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A piece of SDS history

Late 80’s:

= First demonstration that SDS dynamic e
simulations are possible

90’s:
= First satellite products capable to detect SDS
= First successful daily SDS forecast test
= First long-term daily SDS forecasts

2000’s:

= Fast growth in dust observations and
forecasting models

2010’s:
= Fast growth in user-oriented applications

WE ARE NOW READY
TO PROVIDE
ADDED-VALUE
DUST INFORMATION !



WMO Sand and Dust Storm Warning Advisory
and Assessment System (SDS-WAS)

Objectives: _
Regional Nodes and Centers

= |dentify and improve
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WMO Barcelona Dust Regional Center

The WMO Barcelona Dust Regional Center (includes operations and R&D) is
coordinating the activities of the NAMEE node and participating in ongoing
research projects that search to produce dust services.

y @Dust_Barcelona T T T T T TS TS TS T s s e
_ Multi-model ensemble
15 Global — Regional models (from ~ 100 to 10 km)

Barcelona Dust
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WMO Barcelona Dust Regional Center

Login
NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL CENTER
WMO Sand and Dust Storm Warning Advisory and Asses<meas System (SDS-WAS)

® SDS-WAS Regional Center. Sand and Dust O B e
Storm Warning Advisory and Assessment e e e
System. Starting in 2010 — Research

* http://sds-was.aemet.es
It includes a multi-model ensemble

PROBABILISTIC products

® Barcelona Dust Forecast Center
(RSMC-ASDF). First Regional Specialized
Meteorological Center with activity
specialization on Atmospheric Sand and
Dust Forecast. Starting in 2014 -
Operational

* http://dust.aemet.es
* @Dust_Barcelona

MONARCH is the reference model and it
contributes to the SDS-WAS ensemble



http://dust.aemet.es/

Barcelona Dust Regional Center

i > \J Barcelona Dust (@Dust_Barcelona - 5 feb.
- & g . . .
i’ @ Follow the current Saharan dust intrusion over the Mediterranean and

‘f’. i I g Europe.

v p
V'/ \ I Find our forecast products here: dust.aemet.es/forecast/nmmb-... and

Btatot e Moot probability maps: sds-was.aemet.es/forecast-produ...

@E" Cla estalal de Meteoroiogia
@WMO @AEMET_Esp @BSC_CNS @UNCCD

e 8 Q+ Barcelona Dust Forecast Center - htip://dust.aemet.es/
NMMB-MONARCH Res:0.1°x0.1° Dust AOD
Run: 12h 04 FEB 2021 Valid: 15h 06 FEB 2021 (H+51)
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Operational Dust Forecast

Reference model MONARCH BARCELONA DUST FORECAST CENTER

&= = /| @

72-hours forecasts of:
* Dust Optical Depth at 550nm

.. Keep up to date with our Dust Optical Depth

* Dust Dry and Wet Deposition s

NEWSLETTER You are here: Home / Forecast

( Full Name ) Date [2021-02-06|™%] H+ mim v Variable  Dust Optical Depth -
* Dust Load (T —
* Dust Surface Concentration . T
* Dust Surface Extinction at 550nm  =—— e MMBMONARCH Resi0.1%0.15 DSt AGD.
| search site Hm\ Run: 12h 06 FEB 2021 Valid: 12h 06 FEB 2021 (H+00)
LATEST NEWS 60°N /"BTCT/(( :%.:-_0 1 . 0:t
Downloadable forecast products
* Maps (FRAME or GIF) '
* GoogleEarth (KMZ or KML) T »
Evaluation with AERONET 2y
i; ; 24 25 26 27 28 l A B 01
oF W 10°wW 0 10°E 20°E 30°E 40°E 50°E 60°E

» Download image » KML - Online » KMZ - Offline

What are KML/KMZ files?

¥ @Dust_Barcelona
http://dust.aemet.es/ 20
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Multi-model ensemble

15 Global and Regional models

72-hours forecasts of:
* Dust Optical Depth at 550nm
* Dust Surface Concentration

Downloadable forecasts products

* Maps (FRAME or GIF)
* GoogleEarth (KMZ or KML)
e Numerical data

Evaluation with AERONET and MODIS

Barcelona
Supercomputing

Center /\\ E.-/Vlab

Centro Nacional de Suparcomeutacion Agencia Estatal de Meteorologia

NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIGNALYCENTER
WMO Sand and Dust Storm Warning Advisory and Asse's‘

System (SDS-WAS)

Home

> Aboutus

> Forecast & Products
> Projects & Research
> Materials
> News

> Events

> SDS-WAS Registration

> Privacy policy

> Survey on SDS-WAS products and

services

Search

ch Site [Search)

Latest News

EGU Plinius medals 2022: Dr.
Slobodan Nickovic awarded

Nov 09, 2021

Nature Scientific Report: Cloud icing
by mineral dust and impacts to
aviation safety

Oct 29, 2021

EGU article publication: Mineral dust
cycle in the MONARCH model

Oct 29, 2021

« November 2021 »
Su Mo Tu We Sa
1 2 3 6
7 8 9 10 13
14 15 16 17 20
21 22 23 24 27

28 29 30

You are here: Home

Northern Africa-Middle East-] Eumpe (NA-ME-E) Regional Center

by Francesco Benincasa — last

‘Outstanding

New Forecast Product: Icelandic Dust

Operational dissemination of dust forecast in numerical form through EUMETCast

Waming Advisory System for Sand and Dust Storm in Burkina Faso

Status and future of numerical atmospheric aerosol prediction with a focus on data requirements

7th Training course on WMO SDS-WAS Products
Dust forecasts

WMO SDS.WAS N Africa-Middle East.Europe RC
MEDIAN _Dust Surface Concentration (g/m’) i ol Wge (S A - Octber 2071
Run: 12h 10 NOV 2021 Valid: 18h 12 NOV 2021 (H+54)
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Compared Dust Forecasts Forecast Evaluation

Dust observations
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® <lkm e 1-2km 2-5km 4 uncertain

Visibility EUMETSAT RGB—Du517

o Print this

‘The Plone® Open Source CMS/WCM is © 2000-2021 by the Plone Foundation and friends. Distributed under the GNU GPL license.

Powered by Plone & Python

@Dust Barcelona
http://sds-was.aemet.es/
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Multi-model ensemble

Dust column-load, DOD

WMO SDS-WAS N.Africa-Middle East-Europe RC

Model ensemble MEDIAN _ Dust AOD
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WMO SDS-WAS N.Africa-Middle East-Europe RC
MEDIAN Dust Surface Concentration (pg/m?)
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PROBABILISTIC products can provide better &
information during extreme events
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http.//sds-was.aemet.es/

Multi-model product

3-days forecast: Example from 5-Feb-2021 to 7-Feb-2020

DOD - dust column-load Surface concentration
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Saharan outbreak over Europe on 5-7 Feb 2021

<% _ SaraBasart @SaraBasart - 6 feb.

‘ Saharan dust is giving an amazing reddish touch to the Pyrinees today!
@Dust_Barcelona forecast captured! @m_parrington @cp_garcia_pando
@SanGasso @PavlaDagsson @CALIOPE_BSC

@ Dani Mora @meteobenas - 6 feb. * CIZT:::.?;:;:Z:”
Nos llegan espectaculares fotos de la lluvia de
@llanoshospital Today's Saharan dust event captured by SWITCH at

Jungfraujoch, Switzerland, 3571 meters (11716 feet)
above sea level.

Traducir Tweet

[ ] Copemins

Geneva, Switzerland, 6th February 2021
From Oksana Tarasova

12:08 a. m. - 7 feb. 2021 - Twitter for iPhone

66 Retweets 9 Tweets citados 212 Me gusta
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https://sds-was.aemet.es/forecast-products/dust-observations/msg-2013-eumetsat

Saharan outbreak over Europe on 5-7 Feb 2021
Operational Dust Forecast

Barcelona Dust Forecast Center - http://dust.aemet.es/

NMMB-MONARCH Res:0.1°x0.1° Dust Surface Conc. (ug/m3)

Run: 12h 05 FEB 2021 Valid: 12h 05 FEB 2021 (H+00)

The reference dust forecast is based on MONARCH

A @5,

60°N
50°N

40°N|.

Six dust variables are available:

Surface concentration

Surface extinction (related with visibility)
Dust optical depth at 550nm

Dust load

Wet deposition

Dry deposition

VISIBILITY OBSERVATIONS 6 February 2021

WMO SDS-WAS N.Africa-Middle East-Europe RC

Visibility reduced by airborne dust - 06 Feb 2021 12-18 UTC
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Visibility reduced by airborne dust - 06 Feb 2021 18-24 UTC
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http://dust.aemet.es/

Saharan outbreak over Europe on 5-7 Feb 2021
Operational Dust Forecast

Barcelona Dust Forecast Center - http://dust.aemet.es/

g -0.1° o] Barcelona Dust Forecast Center - http://dust.aemet.es/
i T;?jmossl\gggg\gg? 3;?&9'112;:%; FEgl;sotZAlo(El k) NMMB-MONARCH Res:0.1°x0.1° 3h Acc. Dust Wet Depos. (mg/m?)
_7-' . Run: 12h 05 FEB 2021 Valid: 12h 05 FEB 2021 (H+00)
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https://sds-was.aemet.es/forecast-products/dust-observations/msg-2013-eumetsat
http://dust.aemet.es/

Saharan outbreak over Europe on 5-7 Feb 2021

Davos, Switzerland, 6th February
WMO-GAW PFR station
Courtesy of Stelios Kazadzis

5 February 2021 6 February 2021 7 February 2021
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Particulate matter (PM10)
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Agencia Estatal de Meteorologia
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https://www.eea.europa.eu/data-and-maps/explore-interactive-maps/up-to-date-air-quality-data



https://www.eea.europa.eu/data-and-maps/explore-interactive-maps/up-to-date-air-quality-data

Saharan outbreak over Europe on 5-7 Feb 2021
Multi-model ensemble: Probability maps

5 Feb (24h forecasts) 6 Feb (24h forecasts) 7 Feb (24h forecasts)

Daily Mean of Dust SFC Concentration Daily Mean of Dust SFC Concentration Daily Mean of Dust SFC Concentration
Probability of exceeding 50 ug/m3 Probability of exceeding 50 pg/m3 Probability of exceeding 50 pg/m3
ENS members: 9 Run: 04/02/2021 Valid for: 05/02/2021 ENS members: 11 Run: 05/02/2021 Valid for: 06/02/2021 ENS members: 8 Run: 06/02/2021 Valid for: 07/02/2021
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Saharan outbreak over Europe on 5-7 Feb 2021
Comparison PM of CAMS and EIONET

ES0296A(3.01 E ; 39.75N) AIRBASE

200

1 o PM10 eionet NDATA = 491/491 || NDATA = NA/NA
PM10 o-suite MEAN_obs = 21.97/21.97 || MEAN_obs = NA/NA
MEAN_model = 17.41/17.33 || MEAN_model = NA/NA
PM10 cntrl COR = 0.82/0.75 || COR = NA/NA

RMSE = 27.54/27.87 || RMSE = NA/NA

50

150

100

MB = -4.56/-

4.64 || MB = NA/NA

01-12-2020 15-12-2020 01-01-2021 15-01-2021 01-02-2021 15-02-2021 01-03-2021

Extracted from CAMS Validation NRT report
(Schulz et al., 2021, doi:10.24380/ f540-kb09)




Saharan outbreak over Europe on 5-7 Feb 2021
Comparison with AERONET

The dust-filtering of the AERONET observations
s is considering dust (i.e. DOD = AOD) when the
Angstrom Exponent < 0.6
® This is associated to coarse particles
= B Dust Optical Depth @ Montsec (lat = 42.05, lon = 0.73)
AERONET
1.2
w— MONARCH
1 CAMS-IFS
0.8
0.6
04
0.2 \
Z N = = MULTI-MODEL
s )
Feb 1 Feb 4 Feb7 Feb 10 Feb 13 Feb 16 Feb 19 Feb 22 Feb 25

New WMO Barcelona Regional Center interactive visualisation tool
To be launched



https://sds-was.aemet.es/forecast-products/forecast-evaluation

Saharan outbreak over Europe on 5-7 Feb 2021
Comparison with MODIS Deep Blue AOD

MODIS DeepBlue Optical Depth (550nm)
for 12h 05 Feb.,2021

> 00

MULTI-MODEL Dust Optical Depth (550nm)
Run: 12h 05,Feb 2021
Valid: 12h 05'FeB2021 (H+00)

CAMS-IFS Dust Optical Depth (550nm)
Run: 00h 05, Feh 2021
Valid: 12k 05 FEB2021 (H+12)

MONARCH, Dust Optical Depth (550nm)
Ed  Run: 12hi05 Fel»2021
Valid: 12h 05 Feb 2021 (H+00)

1]+
>00

R

NASA-GEOS Dust Optical Depth (550nm)
Run: 00h 05 Feb 2021
Valid: 12h 05'Feb2021 (H+12)

> 00

>0

New WMO Barcelona Regional Center interactive visualisation tool

To be launched


https://sds-was.aemet.es/forecast-products/forecast-evaluation

Canary Islands — February 2020

Tourists stranded in Canary Islands 22-23 February is an exceptional event: it
after Saharan sandstorm blows in . . .

is the most intense event in Canary Islands
in the last 20 years records (from 2000s)

Doaves of ights cancelled due to pooe vis ity leaviag m
Tomlbdbary maabieos stua b ot alrgrm s

I POTIr e Camary Blamats sandsTorm beaves Do bt s o vanded

3500

-l ate = Max conc 2001-2019: Max conc Feb 2020:

2600 {  1303pg m-3 3231pg m-3

o oo™

2000
1800 4

PM10 (1g m-3)

1000 4

S00 4

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 201¢ 2021

METEO cronaca DIRETTA : potente Impacts in the archipielago:

tempesta di CALIMA investe le
Canaric, pacsaggio MARZIANO -

vibDEO CORAIERE DELLA SERA e Increase of the number of
hospitalisations (3 times more)

e 745 flight cancellations and 84
diverted flights

e Solar PV energy production fell >50%

3 A
' @/ ! (Cuevas et al., WMO report, 2021)
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Canary Islands — February 2020

23 Feb (24h forecasts) 24 Feb (48h forecasts)

Daily Maximum of Dust SFC Conc‘mnuon Daily Maximum of Dust SFC Concmﬂcn
Probability of exceeding 100 yug/m Probability of exceeding 100 yg/m
ore ENS members: 11 Run; 22/02/2020 Valid for: 23!02/2020 ENS members: 11 Run: 22/02/2020 Valid for: 24[02!2020
Probability maps based on —— e s e
the SDS-WAS ensemble

http.//sds-was.aemet.es/

Daily Maximurmn of Dust SFC Concentration Daily Maximur of Dust SFC Concentration
Probability of exceeding 1000 pg/m3 Probabiiity of exceeding 1000 pg/m3

ENS members: 11 Run: 22/02/2020 Valid for: 23/02/2020 ENS members: 11 Run: 22/02/2020 Valid for: 24/02/2020

More than 40% of the SDS-WAS
models predicted surface
concentrations > 1000ug/m3

@A Lier

2 Esatallde Metzcrokoga (Cuevas et al., WMO report, 2021)




Canary Islands — February 2020
Comparison with MODIS Visible

MULTI-MODEL Dust Optical Depth (550nm) MONARCH, Dust;Optical Depth (550nm)
Run: 12h 23 Feb 2020 Run: 12h23 Fely2020
Valid: 12h 23'Feb2020 (H+00) S An Valid:12h 23 Feb 2020 (H+00)

200

>0

Z
a
CAMS-IFS Dust Optical Depth (550nm) NASA-GEOS Dust Optical Depth (550nm)
Run: 00h 23 Feh:2020 K Run: 00h 23 Feb 2020
Valid: 12K 23 PeB2020 (H+12) Valid: 12h 23'Feb2020 (H+12)
@ )
= (&5

To be launched

@/ﬂ New WMO Barcelona Regional Center interactive visualisation tool
\


https://sds-was.aemet.es/forecast-products/forecast-evaluation

Canary Islands — February 2020
CAMS results

MODIS AOD CAMS AOD CAMS DOD CAMS PM10
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@ /\ T’-Ma- Extracted from CAMS Validation NRT report
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Canary Islands — February 2020
Comparison with AERONET

200

The dust-filtering of the AERONET observations
is considering dust (i.e. DOD = AOD) when the
Angstrom Exponent < 0.6

® This is associated to coarse particles

Dust Optical Depth @ Santa_Cruz_Tenerife (lat = 28.47, lon = -16.25)

all 2w 7d
AERONET
35
——— MONARCH
K CAMS-IFS
2.5
2
15
1 V'
J/
/
0.5
- = MULTI-MODEL
0“‘—'-{/—_\_“‘--_._‘______-___‘/ ______,-(_/:

Feb 18 Feb 20 Feb 22 Feb 24 Feb 26 Feb 28

New WMO Barcelona Regional Center interactive visualisation tool

g’ @@%’;} @ A To be launched
R \
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https://sds-was.aemet.es/forecast-products/forecast-evaluation

Canary Islands — 22-23 February 2020

OBSERVATIONS

WMO SDS-WAS N.Africa-Middle East-Europe RC
Visibility reduced by airborne dust - 23 Feb 2020 12-18 UTC

L S 3 ."-._. Wil 52 . e _op ope .
. o € SRS, 4 The observed reductions of visibility achieved

NP o S s _
50°N e LT oy A few meters (< 800m) in the Canary Islands
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. D il I il 2 00 More than 50% of the SDS-WAS models
| )\ S predicted surface concentrations > 1000ug/m3
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1> with some models predicting surface
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Warning System for Burkina Faso

30th March 2020
FORECASTS VISIBILITY OBSERVATIONS

WMO SDS-WAS N.Africa-Middle East-Europe RC

MEDIAN Dust Surface Concentration (ug/m?) ~WMO SDs-WAs AN.Africa-MiddIe East-Europe RC
Run: 12h 29 MAR 2021 Valid: 12h 29 MAR 2021 (H+00) R e
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Warning System for Burkina Faso

Warnings for the next two days over
Burkina Faso targeting on civil protection

Traffic light system based on the dust
surface concentration information
provided by the WMO multi-model
ensemble.

Thresholds of each category are defined
based on the percentiles obtained from
more than 10-years dust surface
concentration multi-model ensemble.

B Normal
High 80" percentile
Very High 90" percentile

B Extremely High 97.5™ percentile

WMO SDS-WAS N.Africa-Middle East-Europe RC ///‘\
n Burkina Faso. Expected concentration of airborne dust ((\e‘té -
Issued: 04 Feb 2019. Valid: 05 Feb 2019

Burkina

13°N

11°N

Il Normal
High

y oy A3 Very High
oy AT 4 y Hig
g ",J: / lL—'/lej-((e B Extremely High
4w

2°W 0° 2°E

Warning System for Burkina Faso
Extension to other countries in the Sahelian
region SOON!

E CLIMATE RISK & EARLY
WARNING SYSTEMS



Warning System for Burkina Faso

Burkina Faso
National and Regional Capitals

c
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o I
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Verification with VISIBILITY 8 G
[®)]
observations G
(NO surface concentration °
observations) 3-

“g, @ /\\ http://sds-was.aemet.es/

a Estatal de Meteorologi

Province: Sahel (SYNOP: Dori)
201911-202004 (Days: 176)

FORECAST
green yellow orange red
I | |
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ALARM
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NRT Dust Profiles Evaluation
Exchange protocol

OBSERVATIONS SDS-WAS MODELS

Extinction profiles at 12UTC
available in a window of 24 hours

 BSC-DREAMSDb
o -NMMB/BSE-Bust— MONARCH

I
! I
! I
! I
! I
! I
! I
! I
! I
: I
| 2016040512_3H_BSC_DREAMSB._profiles { :
| dimensions:
time =73 ; I
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! I

lev=24;

Data format

3 ceilometers g,g(; Exchange operational protocol
1 lidar A EMCT id aa v includes 72 hours forecasts
Agenciy Estatal de Meteorsioge Cslc m

natlon name:. mlsung_value- -9999. ;

namex long name"
mnlon name:units = "-"

char
mnlon_code mlulng_value 9999

namo = codc" -
:tatlon_code units = "

double time(time) ;

Université
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Supercomputiny
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NRT Dust Profiles Evaluation

Atlantic dust event: 2 - 5 November 2016

WMO SDS-WAS N.Africa-Middle East-Europe RC
MEDIAN Dust AOD
Run: 12h 02 NOV 2016 Valid: 12h 02 NOV 2016 (H+00)
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NRT Dust Profiles Evaluation

Evaluation results for 2017
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NRT Dust Profiles Evaluation

Ceilometers are potential instruments for NRT “verification” of
vertical dust forecasts.

e Skills score calculation:

* Definition of a common vertical reference profile for the participating
models — Vertical interpolation is sensible to the original model and

observations vertical resolution. The most standard product is based on
pressure levels.

* Center of Mass (CoM), Top and Base of the dust layer present some
challenges
m PBL and/or maritime boundary layer
m multiple dust layers
m /aser signal

Barcelona

Supercomputing 1 ‘k ‘ e
Center \ L--/Vl @ - T W 44
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CAMS Global Products catalogue

Gpernicus

Eurape’s eyes on Earth

—~ Atmosphere

Global Services

" Monitoring Service SE—

Global Services

EVALUATION AND QUALITY ASSURANCE REPORTS | QUALITY MONITORING GRAPHICS

Filters
Forecasts
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Sulphur Dioxide Uvindex forecasts

forecasts MOPITT satellite observations

Analyses

GOME-2satellite observations
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Fire activity analyses

(N
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WMO Sand and Dust Storm Warning Advisory and Assessment System

The CAMS aerosol forecasts contribute to the WMO Sand and Dust Storm Warning Advisory and Assessment System (SDS-WAS). The forecasts are

verified with near-real time AERONET data. Evaluation metrics are available on a monthly and seasonal basis. A near-real time model comparison of
contributing dust models is available.

WORLD
METEOROLOGICAL
ORGANIZATION

https://atmosphere.copernicus.eu/global-services




Dust Products catalogue

Dust Catalogue 9 Grounc d paigns b 3 # Marine Environments %) Admin Login

Data Availability

fillers Parameter Satellite Instrument From To Spectral Ra Unit Active/Pass Temporal R Spatial Res Vertical Res Coverage OpenData F
Parameter Absorption . PARASOL POLDER 2005-03-01 2013-11-30 443,490, 5 Unitless Passive Seasonal 0.1degx0 Columnar Global Yes
Absorption PARASOL POLDER 2005-01-01 2013-12-31 443,490, 5 Unitless Passive Yearly 0.1degx0 Columnar Global Yes
Absorption ... PARASOL POLDER 2005-03-22 2013-10-11 443,490,5... Unitless Passive Daily 1degx1deg Columnar Global Yes
Satellite Absorption ... PARASOL POLDER 2005-03-01 2013-10-31 443,490, 5... Unitless Passive Monthly 1degx1deg Columnar Global Yes
Absorption ... PARASOL POLDER 2005-03-01 2013-11-30 443,490,5... Unitless Passive Seasonal 1degx1deg Columnar Global Yes
insitumeni Absorption ... PARASOL POLDER 2005-01-01 2013-12-31 443,490,5... Unitless Passive Yearly 1degx1deg Columnar Global Yes
Absorption ... Aura OMI 2004-10-01 Present 354, 388, 500 Unitless Passive Sub-daily 13 km x 24 Columnar Global Yes
Absorption ... ERS-2 ATSR-2 1995-06-01 2003-06-30 550 Unitless Passive Monthly 1degx1deg Columnar Global Yes
Spectral Range Absorption ... ENVISAT AATSR 2002-05-01  2012-04-30 550 Unitless Passive Monthly 1degx1deg Columnar Global Yes
Absorption ERS-2 ATSR-2 1995-06-01 2003-06-30 550 Unitless Passive Monthly 1degx1deg Columnar Global Yes
Absorption ... ENVISAT AATSR 2002-05-01 2012-04-30 550 Unitless Passive Monthly 1degx1deg Columnar Global Yes
Unit
Absorption Terra MISR 2000-02-24 Present 550 Unitless Passive Sub-daily 44kmx4 Columnar Global Yes
Absorption Terra VISR 2000-02-25 Present 446, 558, 6 Unitless Passive Daily 0.5degx0 Columnar Global Yes
Active/Passive Absorption Terra MISR 2000-02-25 Present 550 Unitless Passive Daily 0.5degx0 Columnar Global Yes
Absorption ERS-2 ATSR-2 1995-06-01 2003-06-22 550 Unitless Passive Sub-daily 10 km x 10 Columnar Global Yes
Absorption ERS-2 ATSR-2 1995-06-01 2003-06-22 550 Unitless Passive Daily 1degx1deg Columnar Global Yes
Temporal Resolution .
2 3 4 5 30 > 20/ page

Spatial Resolution v

https://react.space.noa.gr/indust-inventory/
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WMO Barcelona Dust Regional Center

The WMO Barcelona Dust Regional Center is coordinating and active in the ongoing
research projects that search to produce dust services. Our activities are taking as a
reference by the UN SDS initiatives that searches to help on the mitigation of dust
impacts.

Barcelona Dust
Forecast Center
Operations

http://dust.aemet.es

SDS-WAS
R&D and operations

http://sds-was.aemet.es

http://dust.aemet.es

@Dust_Barcelona

The work presented here it is possible thanks to the support of collaboration of the active members of the WMO SDS-WAS NAMEE
Regional Node and associated researchers from NASA (i.e. AERONET, MODIS) as well as the inDust networks.

Barceiona A
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Upcoming event
WEBINAR SERIES

17 NOVEMBER 2021
(iFo 0 d=n186  OIUSC ET

DUST IMPACTS ON

SNOW

Marie Dumont
UMR CNRS & Météo-France

Barcelona Dust m
Regional Center Ai. USt

Registrations and upcoming events: https://cost-indust.eu/events/indust-events
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