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Dust cycle and its extension

Organic Carbon + Elemental carbon

NASA | GEOS-5 Aerosols
Sea salt



http://nasa_geos.mov

Dust cycle and associated processes

Dust transportis a global phenomenon. However, dust emission is a
threshold phenomenon, sporadic and spatially heterogeneous, that is
locally controlled on small spatial and temporal scales.

MODIS true colour composite image for ~ MODIS True color Western Africa —

March 2005 depicting a dust storm Altantic Ocean
initiated at the Bodélé Depression
(Chad Basin)

Dust emission, transport and deposition are sensitive to surface
wind speed and precipitation, among other factors.



Sand and Dust Storms typologies

Synoptic dust storms (large scale weather systems)

NASA | GSFC

Downslope winds Gap flow Dust devils Haboobs



Aerosol (and Dust) Forecasting and Observations
Model Evaluation and Data Assimilation
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FORECAST ISSUED  Dust data ©2022 WMO Barcelona Dust Regional Center.

https://dust.aemet.es/products/daily-dust-products
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https://dust.aemet.es/products/daily-dust-products
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Sand and Dust Storms Impacts
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Dust deposition on ice
and snow surfaces of
Earth (the cryosphere)
can reduce the
amount of sunlight
reflected (albedo),
alfecting climale

Iron and phosphorous
in minera! dust favors
fertilisation of maring
and continental
ecosystems

Deserts

inDust Leaflet available in www.cost-indust.eu/media-room
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Oceans

Dust introduces
remote sensing
measurements from
telescopes and satellites

negative impacts on agricukure:
reducing crep yields by affecting
seedlings, causing loss of plant
tissue, reducing photosynthetic
activity and increasing soil erasion

Exposure to moderate levels of
particulate matter (PM) can cause




WMO Barcelona Dust Regional Center
is coordinating the activities Northern Africa, the Middle East and Europe

New website launched in January 2022

https://dust.aemet.es/

WMO SDS-WAS Regional Center for Northern Africa, Middle
East and Europe, conducting research and providing @ D us t— Ba rcelon a
operational products

Adapted for different
Daily Dust Forecast devices

Forecast for the next 72 hours for Northern Africa,
Middle East and Europe

EXPLORE FORECAST

NOTE: https./sds-was.aemet.es/ will be operative until Autumn 2022
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https://sds-was.aemet.es/forecast-products/dust-forecasts/icelandic-dust-forecast
https://sds-was.aemet.es/forecast-products/dust-forecasts/icelandic-dust-forecast

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

Objectives:

Regional Nodes and Centers

to monitor and predict dust by
working with research and
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Daily Dust Products

Variable
Forecast Evaluation Observations
AOD
Models +~  MONARCH Dust Optical Depth (550nm) + MULTI-MODEL Dust Optical Depth (550nm)
Valid: 12h 25 Feb 2021 (H+48) Valid: 12h 25 Feb 2021 (H+48) Daily dust forecasts
. . .
BSC-DREAMSb 01 02 04 08 12 16 32 64 H 01 02 04 08 12 16 32 64 from 1 5 reglonal and
MONARCH global models that are
CAMS-IFS evaluated with AERONET
DREAMBS-CAMS and MOD|S
NASA-GEOS

MetOffice-UM

Tailored products:

e Probability of

e exceedance and

P Warning Advisory

ICON-ART SyStem

NOA-WRF-CHEM

WRF-NEMO R Easy access to

ALADIN - numerical data through
MULTI-MODEL . £ a THREDDS system

Probability of
exceedance

23 FEB 2021 . .
© 3 DOWNLOAD i
FORECAST ISSUED Serdzlln Dust data ©2022 WMO Barcelona Dust Regional Center.
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CAPACITY BUILDING

e Webinars starting on Jan 2021

17 invited talks available in the website
Monthly frequency (except Aug)
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e Trainings (virtual events)

Training School and Workshop on Dust Aerosol
Detection and Monitoring
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Organisers: EUMETSAT and WMO SDS-WAS
NAMEE
Two Editions: Nov 2021 and Jan 2022

MAC-CLIMA Workshop on SDS-WAS West Africa:

Mauritania
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CREWS Workshop Burkina Faso: Calitoo sunphotometer
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Organiser. AEMET, ONM
26 Jan 2022

Organisers: CREWS, AEMET, ANAM
15 Feb 2022

Webinar on advances
towards dust seasonal
predictions

READ MORE

ol, Cloud; oce

11 May 2022

PACE Air Quality &
Applied Atmospheric
Sciences Focus Session

READ MORE

13th International
Conference on Air

Quality — Science and
Application

READ MORE

EGU2022

READ MORE

Webinar on the
mysterious abundance of
coarse desert dust in
Earth’s atmosp...

READ MORE

International Conference
on Aeolian Research
(ICAR XI)

READ MORE

Barcelona Dust
Regional Center



WEBINAR SERIES

13 APRIL 2022
17 0018 00 CEl

THE MYSTERIOUS
ABUNDANCE OF COARSE
DESERT DUST IN EARTH'S

ATMOSPHERE

Jasper Kok
UCLA, USA
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