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The atmospheric mineral dust cycle
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Why study dust?
/j Effects on Society

Schultz and

Meisner, 2009 .
'S Saidan et al., 2016
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INTRODUCTION OBJECTIVES

Why study dust?

/j Effects on Climate

Li-Jones et al., 1998
Tobo et al., 2010 DeMott et al., 2003
Tang et al., 2016 Atkinson et al., 2013
Hawker et al., 2021

Okin et al., 2004
Bristow et al., 2010

Jickells and Moore, 2015
Net DRE

Skiles et al., 2018
Dumont et al., 2020
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al. 2021 Feng et al., 2022)




& i+"HER ¥ + ¥

CONCLUSIONS

Dust emission The dust particle size distribution (PSD)
and its variability at emission
Aerodynamic entrainment e ~N e ~N
Variability Supercoarse dust
In the size range up to What happens for
3 " 10|.1m iS_ the?PSD g particles 10um?
G Invariant® ) U )

/e . )
Deposition
9 Is the diffusive flux
PSD equivalent to the

emitted dust PSD?

g J
Mid latitude vs high latitude dust
sources
g How different are the PSDs?

Modified from Shao (2008)
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Improve our fundamental and quantitative understanding of the emitted
dust PSD and its variability based on measurements from an intense
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dust field campaign conducted in Morocco in 2019

Compare dust properties from a high latitude volcanic
dust source and a mid latitude dust source
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The FRAGMENT dust field campaigns in Morocco and Iceland
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The FRAGMENT dust field campaigns in Morocco and Iceland

Experimental sites Setup Meteorological

it e 7 : measurements

S N .GENERATOR

3152
%
/ 74
/
{
270° :;90°
\
\ AC-C
\

Rain éauge

225°

=

Glacier

Barcelona

Supercomputing

Center 9
Centro Nacional de Supercomputacion




@

b

 METHODS

CONCLUSI D NS

The FRAGMENT dust field campaigns in Morocco and Iceland
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The FRAGMENT dust field campaigns in Morocco and Iceland

Experimental sites Setup _
Size-resolved

N
‘ L 0 30 m
00

ke B saltation counts

330°. \
315° W3 45°

PSR Fwit
LOW-VOL-MIOO.LOW'VOL-TSP

L :

4 MWAC-A
FIDAS °
 AETH/NEPH

/ MWAC-E \
SANTRI-3 \
SA R
.4 \ TOWER  SMOIS-VWI-V
707 SOIS-VW3-H e
D)

| RH-T @®RADIOMETER " /'/
% ®SMAIS-VW2-H e L /)
’ /

| /Standalone AeoliaN
225° E RI-4 135° ! Transport Real'tlme
» Instrument

) Bham
Barcelona
Supercomputing
Center 9
Centro Nacional de Supercomputacion




INTRODUCTION OBJECTIVES METHODS gﬂ ESULTS |

The FRAGMENT dust field campaigns in Morocco and Iceland

Size-resolved dust concentrations
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Dynamical parameters characterizing
the near-surface boundary layer

Oz, 0,4 Law of the wall method

r Size-resolved diffusive dust flux Correction for non-neutral conditions

SO

Sandblasting efficiency |
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Stull, 1998; Kaimal and Finnigan, 1994; Arya, 2001;
Foken and Napo, 2008; Shao, 2008
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Gradient method

Dynamical parameters characterizing
the near-surface boundary layer , @(o} (&)(O)
Oz, AONO) O: |l ; , :
FORNGORN
Q a :
Size-resolved diffusive dust flux _
Gillette et al. 1972

C Removal of the systematic concentration

Sandblasting efficiency differences between both Fidas.

C In depth characterization of the random uncertainty
and propagation to all obtained PSDs.

C Transformation of the default optical diameters into
dust geometric diameters.
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Overwew of the atmospherlc conditions durmg the campaigns

Friction velocity (0.) from the law of

Moroccan campaign (Year 2019)
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Overwew of the atmospherlc conditions during the campaigns
Temperature and relative humidity at 0.5 m
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Overwew of the atmospheric conditions durlng the campaigns

Dust concentration at 2 m

Moroccan campaign (Year 2019)
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Overwew of the atmospherlc conditions durlng the campaigns

Dust concentration at 2 m

Moroccan campaign (Year 2019)
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Overview of the atmospheric conditions during the campaigns

Dust concentration at 2 m

Strong dust event
31/08/2021

Icelandic campaign (Year 2021)
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RESULTS

Overwew of the atmospherlc conditions durlng the campaigns

Wind direction at 2m

Moroccan campaign (Year 2019) Icelandic campr?ign (Year 2021)
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Key |n5|ghts from Morocco

Accurate PSD variability assessment Differences between regular and haboob events
requires proper consideration of that could be explained by a shorter fieffectiveo
anthropogenic particles. fetch of the haboob and the moving haboob dust
| front.

Strong dependencies of PSDs on ¢,

wind direction and event type. Dlﬁerenaes between concentration, diffusive flux

and est mated emitted flux PSDs. The emitted
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Dust concentration PSDs N Iceland

We select the common 15-min samples from the three inslfuments and averaged them per friction velocity interval.
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Diffusive flux PSDs
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Characterization of saltation and sandblasting efficiency

Wind direction 2m (°)
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Characterization of saltation and sandblasting efficiency
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