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Dust-DN motivation

AAtmospheric dust is not fully understood at the fundamental
level (microphysical properties, dust emissions, source regions).

ADust observations are missing near the major dust sources.

ADifferent techniques are still under development, with each
giving a different picture of a phenomenon with multiple facets.

ADust affects the environment, society, and several economic
sectors (e.g. transportation and energy sectors).
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Desert Dust Atmospheric.Cycle  -Courtesy of Vassilis Amiridis
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Radiative impact

b924 low-level irradiance
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Lotitude Figure 4 | Constraints on the global direct radiative effect (DRE) of PM3g
dust. The fine-size bias in current AeroCom models>?2%3" causes an

overestimation of SW cooling and underestimation of LW warming
(hatched bars). We correct these biases using our constraints on the global
size-resolved dust load (Fig. 2b) and extinction efficiency (Fig. 1b), resulting
in a more positive (warming) DRE at the top-of-atmosphere. Error bars
denote 95% Cl.
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SCIENCE ADVANCES | RESEARCH ARTICLE

ATMOSPHERIC SCIENCE

Climate models miss most of the coarse dust
inthe atmosphere

Adeyemi A. Adebiyi* and Jasper F. Kok

Coarse mineral dust (diameter, >5 pm) is an important component of the Earth system that affects clouds, ocean
ecosystems, and climate. Despite their significance, climate models consistently underestimate the amount of
coarse dust in the atmosphere when compared to measurements. Here, we estimate the global load of coarse
dust using a framework that leverages dozens of measurements of atmospheric dust size distributions. We find
that the atmosphere contains 17 Tg of coarse dust, which is four times more than current climate models simu-
late. Our findings indicate that models deposit coarse dust out of the atmosphere too quickly. Accounting for
this missing coarse dust adds a warming effect of 0.15 W-m~2and increases the likelihood that dust net warms the
climate system. We conclude that to properly represent the impact of dust on the Earth system, climate models
must include an accurate treatment of coarse dust in the atmosphere.

ATMOSPHERIC SCIENCE

The mysterious long-range transport of giant mineral
dust particles

Michélle van der Does'#, Peter Knippertz?, Philipp Zschenderlein?,
R. Giles Harrison?, Jan-Berend W. Stuut™*

Giant mineral dust particles (>75 pm in diameter) found far from their source have long puzzled scientists.
These wind-blown particles affect the atmosphere’s radiation balance, clouds, and the ocean carbon cycle
but are generally ignored in models. Here, we report new observations of individual giant Saharan dust parti-
cles of up to 450 pm in diameter sampled in air over the Atlantic Ocean at 2400 and 3500 km from the west
African coast. Past research points to fast horizontal transport, turbulence, uplift in convective systems, and
electrical levitation of particles as possible explanations for this fascinating phenomenon. We present a critical
assessment of these mechanisms and propose several lines of research we deem promising to further advance
our understanding and modeling.
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Atmos. Chem. Phys., 20, 12955-12982, 2020 Atmospheric
https://doi.org/ 10.5194/acp-20-12955-2020 :

© Author(s) 2020. This work is distributed under Chemlsltry
the Creative Commons Attribution 4.0 License. and PhySICS
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Models transport Saharan dust too low in the atmosphere:
a comparison of the MetUM and CAMS forecasts
with observations =

AT,

Debbie O’Sullivan', Franco Marenco', Claire L. Ryder?, Yaswant Pradhan', Zak Kipling®, Ben Johnson',
Angela Benedetti’, Melissa Brooks!, Matthew McGill?, John Yorks?, and Patrick Selmer*

'Met Office, Exeter, EX1 3PB, UK

2Department of Meteorology, University of Reading, RG6 6BB, UK
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Most models assume dust to be spherical
or largely simplify shape effects

« Common spherical assumption ,
« Spheroids assumption o @” —eh
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« Otherirregular shapes [ J

\ Tri-axial Spheres
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(€. 2021)
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Most models currently neglect
dust mineralogical composition variations

- Traditionally: Model an ‘average’ Each mineral has different properties and interactions with
mineral aerosol Earth Systern
+ Mineral aerosols are from different T llite
minerals depending on surface

composition

hematite Iron oxides:
Absorb short wavelength

(SW), iron for ocean
biogeochemistry, low pH

Aerosol

Kaolinite:
Reflects SW, high pH

Clays, large particles:

Courtesy of Carlos Pérez Garcia-Pando Reflects SW
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MSCA doctoral networks

Implementation modes

fonio

Doctoral networks Doctoral Networks

Joint
Doctorates

Industrial
Doctorates

Doctoral Networks

Doctoral programme to

Doctoral training with the non-
deliver joint degrees

academic soctor

- All 3 modes compete within the same sclentific panels

What is a joint or double/multiple degree?

)

m n Joint degree: single diploma issued by at least 2
— academic institutions located in 2 different

o countries and recognized officially

= 2 double d{
eparatein Dustl

ouble/multiple degree: 2 _or_mor
national diplomas issued by 2 or more Yi
education institutions located in }
untries and recognized officially

Letters of pre-agreement to deliver joint/double doctoral degrees are mandatory in the proposal

Pgrees
DN
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MSCA doctoral networks
Doctoral Networks — Award Criteria

Quality and pertinence of the  Contribution to structuring doctoral Quality and effectiveness of the
project’s research and training at European level and strengthening work plan, assessment of risks,
innovation objectives European innovation capacity and appropriateness of the effort
assigned to work packages
Soundness of the proposed Credibility of the measures to enhance the Quality, capacity and role of each
methodology career perspectives of researchers and participant, including hosting
contribution to their skills development arrangements and extent to which

the consortium as a whole brings
together the necessary expertise
Quality and credibility of the Suitability and quality of the measures to
training programme maximise expected outcomes and
impacts, as set out in the dissemination and
exploitation plan, including communication
activities
Quality of the supervision The magnitude and importance of the
project’s contribution to the expected
scientific, societal and economic impacts

" Weighting | so% | s [ ..
oy |1 |z | 3
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HORIZON-MSCA-2023-DN-01 call statistics
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ABf rom coordinators in Cyprus
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- No significant weaknesses were identified.

MSCA DN-2023: Cumulative percentage of proposals above threshold, with a given score or higher (with funding range marked in green)
Mumber of eligible proposals 136 18 385 a2 256 13 81 80 1061
Cut off score for funding 96,2 a5 9k 96,4 2 97 8 97 2 96,2
T
Score equal to or abowe CHE ECO ENG ENV LIF MAT PHY s0C Grand Total
100 1,47% 0,00% 1 5E8% 1,77% o 78% 0,00% 1,23% 1,11% Cios) 13
EE] 2,94% 0,00% 212% 1,228 ﬂﬁ!ﬂ—!"a% 0,00% 2,70% 4,44% 2,93%
98 7,25% 0,00% 8.49% 8,10% B,54% 7 85 8,54% B,67% 8,89%
a7 11,02% 0,00% 0.51% 8,545 0,28% 15,385 12,585 B,80% o 20%
96 1387% 0/00% 12, 47% 1585% 12,11% 3B, 48% 18,05% 14.44% GE,EBEH: 13%
95 20,59% £ BEL 17, 40% 2195% 14,845 3B, 48% 19, 75% 14,445 17,525
a4 2353% F 5E% 22 34% 32 83% 17 55% 3B, 48% 24 B59% 20,00% 22,05%
93 20 8% £ 5E% 27 53% 25375 21,88% 3B, 48% 27,168% 21,11% 26,39%
a2 35 28% F 58% 31,17% 41 48% 25, 38% 3E,48% 37, 10% 25 5% 30,35%
91 20.71% 11,11% 24,03% 41,48% 29,30% 48,15% 24 57% 27 TE% 23,48%
a0 44 12% 11,11% 37 9% 43 B0% 33, 589% 3 85% 38,27% 33,33% 37 .51%
89 48,32% 11,11% 42, 08% 45 12% 38, 28% 53, 85% 44, 44% I8 E7% 41,28%
= = 43, 368% a1,54% R0,62% 37 TE% 45 52%
Evaluation Summary Report 47, 27% 81,54% 54, 32% 21,11% 20,29%
S R3, 52% 68, 23% a1,73% 4111% 3, 36%
Total score: 100.00 % (Threshold: 70 /100.00) 55, B0% 78,92% 89, 14% 43.33% Br . 49%
RE,20% 7E,92% 71,60% 44 449 £ A%
Criterion I - Excellence 52.77% 78,92% 71,60% 4887% £2,39%
Score:  5.00 (Threshold: 3 / 5.00 . Weight: 50.009% ) 85.23% 78.82% r4.07% 47.78% B4.84%
. B0, 535 TE,92% 77, 7E% 50 00% 68,80%
- No significant weaknesses were identified. TE,EF:.\-"EI 78, 92% B'CI-EE:}E EF,FB% TE,EB:HI
73,83% 78,92% g L0 D0 ~a-d-naL
Criterion 2 - Impact 75, 78% 78,92% 2 Doctoral networks — a bottom-up scheme
75,58% 78,92% &
Score:  5.00 (Threshold: 3 /5.00 , Weight: 30.00% ) % £2% 8 52% o
foaes oo Life : Social
H\[r{fkmw\‘:\_ ‘ ) [ 50 47% — 5 Sc(if:';:c)es Ma(hexl?)t cs s‘(:iseo"éfs
- Ne significant weaknesses were identifiec
=N 22.03% B4 B2% =
{ ) Oy O Oy
— ) !
= BE, 72% 92 31% = (CHE) (ENG) (ENV)
Score: 5.00 (Threshold: 3 / 5.00 . Weight: 20.00% ) e e uropean Commission 37 .59% 92 31% o
Weaknesss: 28,67% 92.31% =




Dust-DN partners

A 6 EU beneficiaries (Cyl: coordinator)

A 2 employing associated partners (funded by UKRI and SERI)
A 15 unfunded associated partners

A of which, 5 non-academic partners

A 9 countries represented

A one UN agency

A Funded partners: Cyl, UE, NOA, BSC, TUDa, KIT, UREAD, PMOD-WRC

A Unfunded partners: NTUA, AUTH, MPIC, RR, MetO, KU, EY, PSA, GRASP-SAS,
ECoE, WMO, ZAUM, UPC, C-TRAIL
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The Climate & Atmosphere
Research Center
(CARE-C)

Prof. Jean SCIARE, CARE-C Director

[5dz®bd t K5 adLISNIIA &2 N ‘

Franco Theo Jea
Marenco Christoudias Sciare

INSTITUTE

:.., Cyprus
RESEARCHTECHNOLOGY*INNOVATION Z!O Atmospheric

Observatory

Est, 2019

7 ,, EMME-CARE Tae CyPruS

CAO Network . B 018

Fill the gap of For a better of the gty W - il . - ﬁ

OBSERVATIONS PREDICTIO REGIONAL IMPACTS . S

—

H F) Construction, Test, and Operation of a large range :'J:r\a,a Pﬁva:eg.{';_:ﬁ‘» —
UAV-sensor systems to probe the Environment 4 aﬁe" G
Weight '
40 Kg %

Environmental Environmental
Observations Dept Predictions Dept

: Latitude: 35°05°41.74 N A\
\’g ﬁﬁf Longitude: 33°04°53.34 E :
. U S R L VT EL) Il Altitude: 300m above sea level >
200g ;‘ - \

6 m UAV runway (Nov. 2015)
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NIVERSIDADE
E EVORA

observatory

Regional network of .
atmospheric
observational sites

Regional network of
solar radiation
stations

Solar radiation sensors

Mobile air quality 1an

station

Bioaerosol and
aerobiology lab

Health and
environment lab
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Vassilis Amiridisill E
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;: & the ReACTeam:
&

IAASARS %45 ¢ | Eleni Marinou, Alexandra Tsekeri, Thanasis
: : SHRE Georgiou, Anna Kampouri, Eleni Drakaki,
25researcherg 6 technical support and admin Sotirios Mallios, Stergios Misios Peristera
_ _ _ _ .| Paschou, loanna Tsikoudi Kelly Voudouri,
14 ESA projectt 8 EC projects (including 2 ERCs, 1 TWINNING, 2 Marie (,Ene?ano_ull Proestakis,  Anna Gialitaki,

Konstantinos Rizos, Maria Tsichla, Spyros
Metallinos, Kyriakoula Papachristopoulou
Dimitra Kouklaki, Iliana Koutsoupi, loanna

The ReACT research group

In numbers;

r Gt & * @ | Mavropoulou, George Katoufas, Stavroula
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. " pervedons E—
Atmospheric Composition Group (BS(@ e

+ More than 40 researchers from different countries, includingdpast PhD and
MSc students.

Our aim is tounderstand, constrain and predict the spatiotemporal variations of
atmospheric pollutants across scalesalong with their effects uporair quality,
health, weather and climate

Earth System
Services

ESS

Computational
Earth Sciences

+ Strong focus omineral dust research and its multiple impacts on the Earth

Global
Earth
System Sciences Rt?s?liiltlet:ce
+ Model development and application (MONARCHE&h). Department GHR

Climate

+ Highly collaborative environment, links with other research groups, participation in V:Ir-g:mtv
national and international projects. and Change

Atmospheric

cve Composition
Key people Dr.Carlos Pérez Garcia Pando (DC11), group leadeDralaria AC
Goncalves Ageitos (DC12), leader of the dust, aerosols and climate team.
Infrastructure and capaubilities:
+ HPC environments (MarenostrumS supercomputer, other cluste- - —== 7 ; —
and devoted data archive). e B o Bl - g B A il

W 275\



Institute for Applied Geosciences -
Technical University Darmstadt

A Institute for Applied Geosciences
U 9 working groups (www.iag.tu-darmstadt.de)
U Wide range of modern geoscience research i focus on water, energy and environment
U Advanced analytical and microscopy labs
U Highly international environment

Wor ki ng group At moisHeddeRrof. Dr. Koara dkawndlero
(konrad.kandler@tu.darmstadt.de)

A Focus on aerosol and mineral dust

A Field and laboratory experiments,
aircraft measurements

A Instrument and analytical developments
A Specialized lab for electron microscopy
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Institute of Meteorology and Climate Research @

A KI T i resedrdnenivéisity 0 i n the Hel mhol ﬂ(l I
G er man y 6 S I ar g €S t researc h or g Karlsruhe Institute of Technology
A K| TAdnsspheric Sciences are ranked #1 in Germany by the HELMHOLTZ

Shanghai Ranking of Academic Subjects
A Institute of Meteorology and Climate Research i Troposphere Research (IMKTRO) at KIT:

U 12 research groups (imk-tro.kit.edu) g
U One of the biggest mobile atmospheric observation systems EEEERE - o

0 One of five development partners of the model (icon-model. org)

Research gr oup i Maadt BrrMattina Rlase martina.klose @kit.edu)

ATheory and parameteri-
zation of dust processes

-~
O/y@o{; | model development
) \eM. Klose AField and laboratory

: ;“5\,1»‘;“5{‘\" o
©DustGroup@KI
|E‘ Tue CyPrUS
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University of

Reading

Department of
Meteorology

A >200 academics &
research staff
>150 students

~80 PhD students
Ranked 29 in world for
Meteorology &

Atmospheric Sciences
OUR RESEARCH DIVISIONS AND GROUPS

g

To I I

European Weather for Medium Range Weather
Forecasting

OMIRULWNI Y

ENGLEAND

Oxforﬁv

o

; London
Bngtol ®

New home for ECMWF on University Of
Reading campus
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PMOD World Radiation Center

S. Kazadzis

pmod 'wrc

Ultraviolet Radiometry Atmospheric Turbidity

Solar Radiometry

Infrared Radiometry

The World Optical Depth Res. & Calib. Center
(WORCC) develops accurate radiometric

referen ‘or spectral solar radiometry which
e used to determine optical depth.

The Solar Radiometry (SRS) Section maintains The objectives of the World Calibration Center
and operates the World Standard Group which for UV (WCC-UV) are to assess the data
represents the World Radiometric Reference quality of the Global GAW UV network, and to

(WRR) harmonise UV measuremen ts .

The Infrared Radiometry (IRS) Section
maintains and operates the World Infrared
Standard Group of Pyrgeometers (WISG)

Aerosol and Solar radiation research
A World Aerosol Optical Depth Research and Calibration Center

A WMO GAW PFR aerosol Network

https://www.pmodwrc.ch/

Institute for

Atmospheric and

Climate Science
m J . j ]

Department of Environmental Systems Science
A Institute for Atmospheric and Climate Science

ETH Zurich, Switzerland
M. Wild

Research area

AGlobal Energy and Water Cycle

ARadiation and surface energy budget of the Earth

AGlobal Dimming, Global Brightening

AGlobal climate change

AGlobal climate modelling and projections

AEII YI 0T tOOUR2 VL ¥BRighutoA ¢ Ut RUNY 1O
00W Rt AFRGWRUWt WeiNGYHC Tb a Ll

E(;'I GJ()’ LIJCUT I:!.I~C I RLZJINL’L‘FEﬁRIJUHIJ{ LIJ|3|IPG YHC¢

EU2RI YUOGWUUqc¢c O WHGRIIUARIDt WeiDGYHCEOb a

https://usys.ethz.ch/en/
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Dust-DN associated partners

ETH:zurich
(AUTH)
(ETHZ) (NTUA)
== Met Office
(MPIC) (RR) (MetO)
55 :"I o ss ID. v
Khalifa University EY N\Azsé
(ku) (EY) (psa)
Q 3 )
N ‘
WMO
(GRASP-5AS) (ECoE) (WmO)
o UNIVERSITAT POLITECNICA
D”& BARGELONATECH —
Center of Allergy and Environment
(zAauM) (c-

TRAIL)
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Work Packages
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Dust-DN Research Objectives

1. Understanding of the fundamentals of dust
microphysical properties and processes

2. ldentifying the influence of source regions on
atmospheric dust properties

3. Socio-economic impacts of dust on health,
aviation and energy production

> > > >
=
U
w

4. Dust in the global climate system




OQur partnerso unigue f ac

1 HighPerformanceComputing(HPCJ¥acilitiesof (a) BSGMarenostrum, (b) Cyl(Cycloneand (c) KIT(HoreKa,
combinedwith advancedsimulationsusingthe (a) MONARCH ECEARTH(b) WRFChem,and (c) ICONART
models,respectively
TheUnmannedSystemd$Research.aboratory(USRLYf the Cyl
TheCyprusAtmosphericObservatory(CAOf the Cyl
The remote sensingfacilities of NOAat the PanhellenicdGeophysicaDbservatoryof Antikythera(PANGEA)
Greece
TheElectronMicroscopeCenterat TUDa
Theparticle settlinglaboratoryfacilitiesat UREAD
The solar radiation and aerosol measurementfacilities of the WMO World radiation centre PMODWRC
(includesthe GlobalAtmosphericWatch- PrecisiorFilter Radiometemetwork)

8 Concentratingechnologiesand solarenergygenerationfacilitiesat PSA

9 Evora Atmospheric SciencesObservatory (EVASO)Biochem lab and cell culture lab, Solar Radiation

Monitoring stationsof Evoraand Beja,Portugal(BSRNompliant),at UE

10 Fixedandmobilelaboratoryfor controlledcellexposureto aerosolsat ZAUM
11 TheCyprusAtmosphericRemoteSensingdbservatory CAROdf ECoE

o1 B WWN
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