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Dust cycle and associated processes
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Dust cycle and associated processes

Global-scale attribution of anthropogenic and natural dust sources and their emission rates based on MODIS Deep Blue aerosol

products (extracted fromGinouxet al

, 2012)
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Dust cycle and associated processes

Types of dust storms:

Synopticduststorms(largescaleweathersystems)

Prefrontalwinds
Postprontalwinds

Large-scaleTradewinds
Mesoscaleduststorms
Downslopewinds
Gapflow

ConvectionandHaboobs

Inversiondownburststorms
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Dust cycle and associated processes

Synopticduststorms: Pre-frontal

MODIS True Color Image 0905Z 08 Mar 2010 Showing Prefrontal Dust over North Africa
Associated With Frontal Winds ("Sirocco™) over the Mediterranean, Extending Into Libya
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Dust cycle and associated processes

Synopticduststorms: Post-frontal
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Dust cycle and associated processes

Synopticduststorms:Large-scaletradewinds
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Dust cycle and associated processes

Synopticduststorms:Large-scaletradewinds

MSG Dust RGE 1200 UTC & Mar 2006 f'_"-""""""-z"_"-{:r
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Dust cycle and associated processes

Mesoscaleduststorms:Downslopewinds

MSG Dust RGE 12 UTC 23 Feb 2006 &7 ™
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Dust cycle and associated processes

Mesoscaleduststorms: Gapflow

MASA | GEFC
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Dust cycle and associated processes

Mesoscaleduststorms:Dustdevils(convection)

MoviefromtheCOMETprogramat http://meted.ucar.edu/ oftheUniversityCorporationforAtmosphericResearch(UCAR)
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Dust cycle and associated processes

Mesoscale dust storms: Haboobs

MoviefromtheCOMETprogramat http://meted.ucar.edu/ oftheUniversityCorporationforAtmosphericResearch(UCAR)
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Dust cycle and associated processes

Mesoscale dust storms: Inversion downbursts

Inversion

EThe COMET Program
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MoviefromtheCOMETprogramat http://meted.ucar.edu/ oftheUniversityCorporationforAtmosphericResearch(UCAR)
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Dust cycle and associated processes

Mesoscale dust storms: Inversion downbursts

Inversion bulges ——

EThe COMET Program
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MoviefromtheCOMETprogramat http://meted.ucar.edu/ oftheUniversityCorporationforAtmosphericResearch(UCAR)
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Dust cycle and associated processes

Mesoscaleduststorms:Inversiondownbursts

—_— Inversion breaks

EThe COMET Program
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MoviefromtheCOMETprogramat http://meted.ucar.edu/ oftheUniversityCorporationforAtmosphericResearch(UCAR)
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Dust cycle and associated processes

Mesoscaleduststorms:Inversiondownbursts

Inversion reestablished

EThe COMET Program
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MoviefromtheCOMETprogramat http://meted.ucar.edu/ oftheUniversityCorporationforAtmosphericResearch(UCAR)
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Dust cycle and associatedprocesses: Types of dust storms

Synopticduststorms(largescaleweathersystems)

Pre-frontalwinds Post-frontalwinds Large-scaletrade

winds
Mesoscaleduststorms

MSG Dust RGB 12 UTC 23 Feb 2006 70~

Downslopewinds Gapflow Convection& Haboobs

Inversiondownbursts
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Dustforecasting models

Dustmodelsare a mathematicalrepresentation of atmospheric dust cycle.

Impact on radiation /

(Optical thickness, backscatter)

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

themeasurements.
-
v

Teamuport My To help us to understand the dust processes and

wind & clouds Condensation nuclei
their interaction with climate andecosystems.
v To predict the impact of dust on surface level
Wet deposition Dry deposition ‘onvection
o l) post comed concentrations used asSHORT-
- Wind TERMFORECASTING TOOLS(3-5 days ahead)

-—
TTn rbulent diffusion <———

Trapped particles 7 _*

Soil texture Dust emission ‘o
| & surface x.'ruh'lT Saltation - -

-

Extracted from Shao (2008)
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Dust forecasting models

METEO DATA
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Dust forecastingmodels

Experimentalcampaigns: BODEX 2005 (Toddetal.2008, JGR)

First regional model intercomparison in the Bodélé hot spot
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Dust forecasting models

March 2012, West Asia




Dust forecasting models

Impactofthetopographyondusttransport

h

Theimpact of model resolution in dust propagation in a complex terrain region such as WestAsia:19t March2012

Exp. 0.332 x 0.332 Exp. 0.032 x 0.032

NMMB/BSC-Dust v2.0 Dust load (g/m %) at 19-03-2012 06:00

NMMB/BSC-Dust v2.0 Dust load (g/m ?) at 19-03-2012 06:00

A T A |
35°N 35N 15
30°N it 30°N 14
P
250N - - N 250N oo ; 3
2000 . 20°N . .
: i Al \ 3 2
— v
s B A g
15°N ; '~ 7~ a 15°N ; =] 1
~ &= =
10°N /\/d\/z 10°N, 0
35°E 40°E 45°E 50°E 55°E 60°E B65°E 35°E 40°E 45°E 50°E 55°E 60°E 65°E
NMMB/BSC-Dust v2.0 Dust load (g/m 2) at 19-03-2012 18:00 NMMB/BSC-Dust v2.0 Dust load (g/m 2) at 19-03-2012 18:00
40°N T W\/ T T 7 i T } T .s
35°N - 4 3! 15
30°N -oeh 1 o - : N
o U 3 3 “
ason b0 : b o - g ) 14 s
sunglint S oA p {
= ! i 20°N : - ° S X e 2
A ' 00 km T
Gulf of Aden R Lo0km o L & {. :
15°N \E ¥ 1
% Y
1000 A/d\/l 10, 0
35°E 40°E 45°E 50°E 55°E 60°E 65°E 35°E 40°E 45°E 50°E 55°E 60°E 65°E
Barcelona
Supercomputing
Center Basart andBaldasano,submittedtoAeolianResearch

Centro Nacional de Supercomputacion 24



ES-BSC: Mineral Dust Modelling

(( COMPUTER

SCIENCES

— DYU-UKEAI
http://www.bsc.es/projects/earthscience/BSC-DREAM/ e Egﬁg&gﬂcm
— NMMB/BSC-Dust: Y ocHOA

http://www.bsc.es/projects/earthscience/NMMB-BSC-DUST/
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ES-BSC: WMO Dust Centers
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SDS-WAS NA-ME-ERC (http://sds-was.aemet.es/)

NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL CENTER

WMO Sand and Dust Storm Warning Advisory and AsSessment System (SD5-WAS)
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SDS-WAS:Dustmodels

M D BSC-DREAMS8b 12 Regional No

RUN TIME DOMAIN DATA ASSIMILATION
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SDS-WAS:AODjointvisualization

WMO SD5-WAS  N.Africa-Middle East-Europe RC
BSC-DREAMSL  Dust ADD
Run: 12h 01 OCT 2015 Valid: 12h 01 OCT 2015 (H+00)

WMO SD5-WAS N Africa-Middle East-Europe RC
NMME/BSC-Dust  Dust ADD
Run: 12h 01 OCT 2015 Valid: 12h 01 OCT 2015 (H+00)

WMO SDS-WAS N Africa-Middle East-Europe RC
EMA RegCM4  Dust ADD
Run: 00h 01 OCT 2015 Valid: 12k 01 OCT 2015 (H+12)
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WMO SD5-WAS M. Africa-Middie East-Europe RC
DREAMB-NMME-MACC  Dust ADD
Run: 00h 01 OCT 2015  Valid: 12h 01 OCT 2015 (H+12)
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SDS-WAS:Surfaceconcentrationjointvisualization
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BSC-DREAMED Dust Surface Concentration {pgim?) MACC-ECMWF  Dust Surface Concentration {ug/m?) DREAME-NMME-MACC Dust Surface Concentration (pgfm?)
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SDS-WAS:Generationofmulti-modelproducts

Surfaceconcentration

AOD at 550nm

WMO SDS-WAS N.Africa-Middle East-Europe RC
MEDIAN Dust Surface Concentration (ug/m?)
Run: 12h 01 OCT 2015 Valid: 12h 01 OCT 2015 (H+00)

WMO SDS-WAS  N.Africa-Middle East-Europe RC
STDEV  Dust Surface Concentration (jg/m?)
Run: 12h 01 OCT 2015 Valid: 12h 01 OCT 2015 (H+00)

WMO SDS-WAS N.Africa-Middle East-Europe RC
MEAN Dust Surface Concentration (ug/m?)
Run: 12h 01 OCT 2015 Valid: 12h 01 OCT 2015 (H+00)
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RANGE Dust Surface Concentration (ug/m?)

Run: 12h 01 OCT 2015 Valid: 12h 01 OCT 2015 (H+00)
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CENTRALITY: median - mean

SPREAD:standard deviation - range of variation

Modeloutputs are bi-linearly interpolated to a common0.52x0.52grid mesh.Then, differentmulti-model products aregenerated:
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SDS-WAS:Generationofmulti-modelproducts

SDS-WAS and ICAPmulti-modelproducts
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SDS-WAS ICAP
WMO SDS-WAS N.Africa-Middle East-Europe RC ICAP Multi Model Ensemble
MEAN Dust AOD MEAN Dust AOD

Run: 12h 30 SEP 2015 Valid: 12h 30 SEP 2015 (H+00) Run: 00h 30 SEP 2015 Valid: 12h 30 SEP 2015 (H+12)
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SDS-WAS:Dustobservations

Newsourcesof dataformodelevaluation
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SDS-WAS: NRTEvaluationusingsatelliteaerosolproducts

MET18 RGE-Dust 2A813-84-24 8A:88 UTC

& EUMETSAT

¢ EUMETSAT

24 April 2013

WMO SDS-WAS N.Africa-Middle East-Europe RC
MEDIAN Dust AOD
Run: 12h 23 APR 2013 Valid: 00h 24 APR 2013 (H+12)
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SDS-WAS:

NRTEvaluationusingsurfaceconcentration
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SDS-WAS: NRTEvaluationusingVISIBILITY data

WMO 5D5-WAS N.Africa-Middle East-Europe RC
Visibility reduced by airborne dust - 08 Oct 2015 00-06 UTC
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WMO 5D5-WAS N.Africa-Middle East-Europe RC
Visibility reduced by airborne dust - 08 Oct 2015 12-18 UTC
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WMO SD5-WAS N.Africa-Middle East-Europe RC
Visibility reduced by airborne dust - 08 Oct 2015 06-12 UTC
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SDS-WAS:NRTEvaluationusingAERONET

You are here:

About us Northern

Forecast & Products Center

o Benincaza — last modified May

Projects & Research

Dutstanding Subscribe to the Public Newsletter!
Materials
II Lectures on Atmospheric Mineral Dust. A To be infarmed about sur activities, news and
¥ News few seats are still zvailzble events related to dust. Frequency is almest
monthly.
Events WMO SDS-WAS NA-ME-E Regional Center will
be = Regional Specizlized Meteoralogical | Full HName |
Cent
Search e | “our email |
S=arch Site Bearc Guidznce for forecasters
Forecast evaluation
Latest News

Compared dust forecasts

Link to NGAC dust farecasts
b tlit Dust forecasts
The NCEP-NGAC model
joins the WMO SDS-WAS
dust model
intercomparison

Oct 10, 2012

WMO SO WS W ATea- Mt East Eunps B

11 Lectures on Atmospheric
Minerasl Dust. A few sests
=re still available

Sep 28, 2012

i

TR L WY ' LY
= I B U

Upcoming Events

ACCENT/GLOREAM. Z4th. e
Workshop on Tropospheric Compared Dust Forecasts
Chemical Trasport
Madelling
Oct 17, 2012 - Oct 18, 2012 —
Sarcalo

Farecast Evalustion

Dust observations

a, Spain

Zrd. ChArMEx International s
acaarch/madal-intarrnmnaricnn
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SDS-WAS: NRTEvaluationusingAERONET

Santa_Cruz_Tenerife (Spain) - July 2015
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Datos de mapa 2014 Google, INEG| imagenes ©2014 NASA, TeraMetrics | Términos de uso

Aerosol Optical Depth (AOD...), Dust Optical Depth (DOD..,) and Angstrom Exponent (AE)}

Model evaluationmetrics (bias, correlation, RMSE and FGE) are calculated:

® By regions: NA-ME-E, Sahel/Sahara, Middle East and Mediterranean

® By time periods: monthly, seasonal and annual
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SDS-WAS: NRTEvaluationusingAERONET

A set ofevaluationmetricsareselected:
Annual scores

by Francesco Benincasa last modified Nowv 27, 2014 11:52 AM . Bias
Date: | - Select Year - ¥ u RMSE
| . ..
Jan 2014 - Dec 2014. Dust Optical Depth. correlationcoefficient
Threshold Angstrom Exponent = 0.600 m
FGE
BIAS
SahelSahara 0.3 0.07 -0.08 013 007 01z -1 032 .09 010 Calculationsevaluationmetricsare donefor:
show stations
Middle East 16 0.00 007 14 004 o1 009 053 002 006 u monthl y/seasona I/annual
show stations
Mediterranean -0.18 211 .10 .18 010 015 -0.08 0.11 40 01 u sitesandre g ions
show stations
TOTAL 02 -0.08 0.08 015 .08 o1 004 0.4 .09 11

ROOT MEAN SQUARE ERROR

BSC_ MACC- DREAMB-NMME- NMMBRBSC- UK. Met KASA KCEP EMA DREAM MEDLAN
DREAMEL ECMWF MACC Dust Office GEDS5 KGAC RegCM4 AROL
Sahel/'Sahara 0.40 032 035 0.36 031 033 030 0.69 0.3e 031
show stations
Middle East 0.26 0.23 0.24 0.25 0.21 0.24 0.25 0.67 0.20 0.22
show stations
Mediterranean 030 0.27 0.9 0.29 0.25 0.27 0.26 0.49 0.26 0.26
show stations
TOTAL 0.36 030 033 033 0.29 031 0.28 0.62 033 0.29

CORRELATION COEFFICIENT

BEC_ MACC- DREAMB-NMME- NMMEBSC- UK Met NASA NCEP EMA DREAM MEDLAN Datos de mapa 2014 Google, INEG! imagenes ©2014 NASA, TemraMetrics | Términos de uso

DREAMEL ECMWF MALC Duist. Office GEDS-5 NGAC RegCM4 ARDL
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SDS-WAS: NRTEvaluationusingMODIS

WMO SDS-WAS N.Africa-Middle East-Europe RC
MODIS AOD., - 2
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Download full image
BIAS ROOT MEAN SQOUARE CORRELATION FRACTIONAL GROSS
ERROR COEFFICIENT ERROR
BSC_ -0.14 0.20 0.72 107
DREAMEb
NMMBE/BSC- -0.13 0.18 0.79 1.09
Dust
NCEP NGAC 0.04 0.15 0.51 0.59
EMA RegCM4 -0.04 0.37 0.26 1.09
DREAMABOL -0.04 0.17 0.69 0.92
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1.6

1.2

0.8

vO.l

NUMEER OF

CASES

22154

22154

21608

13300

13611

A set ofevaluationmetricsareselected:

Bias
RMSE
correlationcoefficient

FGE

Calculationsevaluationmetricsare donefor:

monthly/seasonal/annual

40



SDS-WAS: NRTEvaluationusingMODISDeepBlue

WMO SDS-WAS N.Africa-Middle East-Europe RC A set ofevaluationmetricsareselected:
MODIS DEEPBLUE AOD;, - JUN 2014 - AUG 2014 B ias
6.4
60°N "  RMSE
3.2 . . .
50°N i " correlationcoefficient
' 16 " FGE
40°N i el e ) g
, E > i 1.2
30°N L - ; g TF A 0.8 Calculationsevaluationmetricsare donefor:
i ,
. | _ . n
' f monthly/seasonal/annual
20°N | | P i I .__%.._. - L 10.4
L -
10°N ] e s | L 0.2
i 0.1
0° : V
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Download full image
BIAS ROOT MEAN SQUARE CORRELATION FRACTIONAL GROSS NUMBER OF
ERROR COEFFICIENT ERROR CASES
BSC_ -0.17 0.35 0.26 0.84 100952
DREAMSD
NMMB/BSC- -0.12 0.39 0.32 0.84 100952
Dust
NCEP NGAC -0.01 0.31 0.39 0.59 99159
EMA RegCM4 0.48 0.95 0.19 0.97 BHGG6
( DREAMABOL 0.07 0.34 0.36 0.71 64441
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SDS-WAS: NRTEvaluationusingMODISDeepBlue

NMMB-BSC/Dust MultimodelMEDIAN

WMO SDS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC
NMMB-BSC/Dust - Jun/Aug 2013 - bias multimodel MEDIAN - Jun/Aug 2013 - bias
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SDS-WAS: NRTEvaluationusingMODISDeepBlue

NMMB-BSC/Dust

WMO SDS-WAS N.Africa-Middle East-Europe RC
NMMB-BSC/Dust - JunfAug - rm.s.e.
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SDS-WAS:EvaluationusingLIDAR/Ceilometersdata
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SDS-WAS:Modelintercomparison

Lg in  Register
NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL CENTER
WMO Sand and Dust Storm Warning Advisory and Asssment System (SD§-WA5)

PROJECTS & RESEARCH

Projects & Research You are here: Ho

> MACC-II Project SDS-WAS ¢

by Enric Terradellas

Model Intercomparison

Forecasting the wards Europe occurred in April 2011
West Asia Regional

Program to Combat Sand Four state-of-the-art dust forecast models are
examined to assess their performance to predict
up to 72 hours ahead an intense Saharan dust
outbreak over Western Europe up to Scandinavia
between 5th and 11th April 2011. The capacity of
the models to predict the evolution of the dust
cloud is assessed by comparing their results with
aerosol optical depth from AEROMET and MODIS,
as well as with dust surface concentration from
air-quality monitoring stations. In addition, the
CALIOP vertical profiles of extinction are used to
examine the predicted vertical dust distribution of
each model. To identify possible reasons for the
different model performance, the wind fields yield
by the simulations are evaluated with 10-m winds
observed at meteorclogical stations and the

' ‘ vertical wind profiles from two radio sounding
Latest News . . .
stations in the source region.

and Dust Storm

w

International Cooperative
for Aerosol Prediction
(1ICAP)

? DIAPASON

*  SDS-WAS studies

Search

Search Site [Seareh|

The book "Mineral Dust - A key

k - Huneeus, N. et al. (2014): Forecasting the Morth African dust outbreak towards Europe in april 2011: A model
player in the Earth system" has . ; : 3
baary releasad intercomparison. MACC II Open Science Conference, Brussels

Sep 08, 2014

Basart, S. et al. (2012): Dust forecast model intercomparison: Case study of the dust cloud of April 2011. 24th
ACCENT/GLOREAM Workshop, Barcelona

15wy i b
sas/_{_aqs.aemetes/prqects research antact: Nicnlas Huneeus (nhuneens@daf uchile.cll T

Barcelona http://sds-was.aemet.es
Supercomputing

Center

Centro Nacional de Supercomputacion
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SDS-WAS:Modelintercomparison

Studyof adustoutbreakoverEuropeinApril2011
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SDS-WAS:Modelintercomparison

EARLINET verticalprofiles2011-2013

. . e BSC-DREAMSb v2

' ' === NMMB/BSC-DUST
N AR DREAMABOL |
DREAMS-NMME-MACC

LIRIC

Altitude a.s.1 [km]

0 20 40 60 80 100

Mass concentration [pg/ m® ]

Barcelona (Binitieglouet al., 2015, AMT)
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SDS-WAS: Model intercomparison

Studyof ahaboobinlranin 2014

Case studyof the small-scale extreme dust
storm occurred inTehranon2nd June 2014, at
5:30 PM local time, lasting less than 2 hours
according to public evidence.

Basedon public news, the dust storm caused
several deaths, reduction of visibility to
several tenths meters in the city, and adverse
disturbance of the public traffic. The blowing
wind reached 110 km/h.

Contact: SlobodanNickovic(nickovic@gmail.com)

Barcelona
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Barcelona DustForecasting Center (http://dust.aemet.es/)

BARCELONA DUST FORECAST CENTER
E’E ERE IElseeces /11..""1CT| @”w‘m A
R e e e A e

NEWSLETTER
Necmamin datc muh our Barcelona Dust Forecast Center starts operations
( Full Name J The Center will release operational
[ e ] dust forecasts for Northern Africa,
Middle East and Europe
e S Read More
SEARCH
[ Search S ][Search] ecee
HOME
Barcelona Dust Forecast Center
NMMB/BSC-Dust Res:0.1°x0.1% Dust Surface Conc. {ug/m?)

% About us Run: 12h 13 MAY 2014 Valid:

MAY 2014 [H
=

= Dust forecast

5000

) Forecast

2 Evaluation

woo Latest dust forecast for Northern

? Methods i 3
Africa, Middle East and Europe

500

First SpecializedCenterfor Mineral Dust Prediction ofWMO

NMMB/BSC-Dustselected to provide operational forecasts at high resolution (10km) for NAMEE

region



BDFC (http://dust.aemet.es/)

DustOpticalDepthat 550nm
DustDryDeposition

DustLoad
DustSurfaceConcentration
DustSurfaceExtinctionat 550nm

DustWetDeposition

Barcelona Dust Forecast Center
NMMB/BSC-Dust Res:0.1°x0.1° Dust Surface Conc. (ug/ms3)
Run: 12h 06 OCT 2014 Valid: 12h 06 OCT 2014 (H+00)
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Run: 12h 06 OCT 2014 Valid: 12h 06 OCT 2014 (H+00)
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BDFC:NRTEvaluationusingAERONET

—

Google

Datos de mapa £2014 Google, INEG| Imégenes ©2014 NASA, TemaMetrics

Jan 2014 - Dec 2014. Dust Optical Depth.
Threshold Angstrom Exponent = 0.600

BIAS ROOT MEAN SQUARE
ERROR

Sahel/Sahara -0.12

show stations

Middle East -0.10

show stations

Mediterranean -0.19
show stations

TOTAL -0.15

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

0.38

0.27

0.30

0.35

CORRELATION

COEFFICIENT

0.51

0.39

0.46

0.52

FRACTIONAL GROSS

ERROR

0.75

0.64

134

0.98

NUMEER OF

CASES

7427

112

4623

12162

A set ofevaluationmetricsareselected:

Bias
RMSE
correlationcoefficient

FGE

Calculationsevaluationmetricsare donefor:

monthly/seasonal/annual

sitesandregions
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Canarylslands dust eventFebruary 2015

Barcelona Dust Forecast Center

. _ Santa_Cruz_Tenerife (Spain) - February 2015
MODEL NMMB/BSC-Dust Res:0.1°x0.1° Dust AOD 3 20
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Canarylslands dust event March 2015

Barcelona Dust Forecast Center

MODEL NMMB/BSC-Dust Res:0.1°x0.1° Dust AOD

Run: 12h 07 MAR 2015 Valid: 12h 07 MAR 2015 (H+00)
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Aerosol Optical Depth (AOD..,), Dust Optical Depth (DOD..,}
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A A AODs; AERONET = DODsso NMMB/BSC-DustD

18

16

14

12

10

01 03 05 o7 09 1 13 15 17 19 21 23 25 27 29 31 01

MSG_201503070000_AOD

(Tsso)
20°E

40°W
dust optical thickness (]
00 03 o7 10 13 1.7 20
© Mat Office/ EUMETSAT Sat Mar 7 00:34:38 2015



Europedust eventjune 2015

MODEL

Barcelona Dust Forecast Center

NMMB/BSC-Dust Res:0.1°x0.1°

Dust AOD

Run: 12h 11 MAY 2015 Valid: 12h 11 MAY 2015 (H+00)
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Europedust eventMay2015

Barcelona Dust Forecast Center
NMMB/BSC-Dust Res:0.1°x0.1° Dust AOD
Run: 12h 11 MAY 2015 Valid: 12h 11 MAY 2015 (H+00)
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abian dust event February 2015

Barcelona Dust Forecast Center
NMMB/BSC-Dust Res:0.1°x0.1° Dust AOD
Run: 12h 12 FEB 2015 Valid: 12h 12 FEB 2015 (H+00)
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Arabian dust event Abril 2015

Barcelona Dust Forecast Center
MODEL NMMBIBSC*DUSt Res:0.1°x0.1° Dust AOD Solar_Village (Saudi Arabia) - April 2015

[nd
o

m
. a
Run: 12h 23 APR 2015 Valid: 12h 23 APR 2015 (H+00) = O O AEAERONET =06 A A AOD: AERONET
E ® @ AE AERONET = 06 = DODs5 NMMB/BSC-Dust
S 18
60°N @
g A
E 16
g |
50°N 3 A 4
£ 14
. 3
E
g &
40°N g 12 &
g = £
s O 10 -
=
o
30°N g a A a
08 E
E &
2 £
20°N F el
4 o
[=]
ES
£
R g 0.4 z
10°N s ¢
g H
g 02 [
< 3
0 " ‘ 2 ; 7 g #,e o8 H
200W  10°W 0° 10°E  20°E  30°E  40°E  50°E  60°E 5 L]
< 01 03 05 o7 09 11 13 15 17 19 21 23 25 27 29 01

days

MSG_201504240000_AOD (z.,)
0 20°E

S

OBSERVATIONS

40°N
[
'

i P
s~ TR

AR AL e o S — E

40w 20°W 0 20°E
dust optical thickness []
00 03 [ 10 13 17 20
© Met Office/ EUMETSAT Fri Apr 24 00:31:32 2015

(MET18 RGB-Dust 2815-64-23 21:68 UTC  EUMETSAT



Dust cycle and associatedprocesses: Types of dust storms

Synopticduststorms(largescaleweathersystems) Wellcapturedbymodels.

Pre-frontalwinds Post-frontalwinds Large-scaletrade

winds

Mesoscaleduststorms Poorlycapturedbymodels.Sometypesimprovein regionalmodels.

MSG Dust RGB 12 UTC 23 Feb 2006 [~
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Downslopewinds Convection& Haboobs
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Supercomputing Inversiondownbursts

Center
Centro Nacional de Supercomputacion
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