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Mitigating the Health Effects of Desert Dust Storms Using
Exposure-Reduction Approaches
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To mpoBAnua tng okovne tng eppov (DDS)

Katatyida Zkovng

“YUvolo cwpatdiwv okovNng Kol AUUOoU, TTou avulPwvovTal EVEPYA O€ HEYOAQ
vPn ano evav Loxupo Kat otpoBlAwdn agpa ” (WMO, No 407)

“AvaKolvwvovTal otav N opatotnta eivat <1000 m kat n atpoodatpa sival
Bo\y” (AMOFSG, 2010)
Anuovpyia Katatyidog Zkovng

e Avvartoli dvepol mapacvpouv eAeVBepa cwpatidla otnv enipaveLla
Tou edadouc

, , , , A SUSpENnSion
e JwHATiSL OKOVNC HETAKWVOUVTOL PE GUPOLLLO,

AApoTal KoL alwpnon
e Alwpnon gival o KUPLOC LNXOVLOUOG

Hnetadopac okovng



Mnyéc ZkAvnc

Epnuot rnov ennpealovv AvatoAlkn Meooyelo:
e Bopela Adppikn — Zaxapa
e ApaBLkn Xepoodvnoog
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MpéEmneL va avNOUXOURE YLOL TIC KOTOLYLOEC
oKkovng?

EmtidNULOAOYLKEC LEAETEC OUOXETI(OUV TO CWHATIOLO OKOVNG UE

e ELOOYWYEC OTO VOOOKOUELQ KoL BavATOUC aTto KoPSLO-ayyELOKA KOl OLVOATIVEU OTLKAL
voonuata

e Emudeivwon cupnmtwpdtwy acOpatog os modld Kal eVAALKEC, embelvwon Asttoupyiog
TWV TIVEU LOVWV
e E¢apon aAAepYKWVY aVTLOpACEWV

e ETUTAOKEC OTNV EYKUHOOGUVN OTIWCE TPOWwPOTNTA
MBavol Aoyot:

e MMapouoia maBoyovwyv pkpoBiwv
e Mapouoia BLopnxavikwy pUTTWY

Kol putodaAPUAKWY

aae? 15KV 1arn WD32

Karanasiou et al., 2012 Mineral dust, marine aerosols and diatoms covered with
sulfate (Alastuey et al., 2005)



Emibpaosig otnv vysia: Ow Vo pubol

e MUO0¢ 1: Ta cwpatidia okdvng eiva peyaAa Kat dgv prnopouv va GTacouV OToUG

TIVEULOVEC

* MNepimou 50% twv cwpatdiwy eivat peyalvtepa amnd 10 um (Un eLomvevoLua)

* [epinou 1o 45% Twv owpatidiwy eival adpd petaty 2 kat 10 um (slomvelouo)

* MMepimou to 5% tou PM gival moAU pikpotepo amod 2 um (Stetcbuel Babid)

HUMAN HAIR
50-70um

(microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

Goudie and Middleton, 2006

€PM25s
Combustion particles, organic
compounds, metals, etc.
<2.5um (microns) in diameter

© PM1g
Dust, pollen, mold, etc.
<10 um (microns) in diameter

Image courtesy of the U.S, EPA

OROPHARYNGEAL REGION
(mouth and nose)
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Erbépaoelc otnv vyeia: Ow dvo pubot

MU00¢ 2: H oUvBeon okOvNnG TG EPHOV Eival TAPOUOLA LE AUTH TOU XWHOLTOG, EMOUEVWG
Sev eivar to&ikn

KUpla cuotatika:
e Opukta (m.x. Si0,, Al,O,, Ca0)
e MétaMa (m.x. Fe)

* Blo-agpoAUpata

(vOpn, HokntES, Baktnpla)

* AvBpwroyeveic puTol

+ XaAaliag, poAuvBdog, Peudapyupoc...

Table 1

Average chemical composition of mineral dust particles from four source regions

Atomic percent Yo S1 YAl YoMg % Ca YoNa Yo Fe YK
Mineral dust

(a) Saharan 46 17 6 17 2 7 3
(b) Coastal Saudi 69 15 3 2 2 5 2
(¢) Inland Saudi 53 22 7 3 2 9 3
{d) China Loess 31 7 13 39 4 3 1

Krueger et al, 2004



DDS kot moAwtikn tnc EE ywa tTn dnpoowa vysia

TpExouoa KataotTaon

— AbUvarto va eAeyBoUv GUOLKEC TINYEC

— AUOKOAOC EAeyX0OC TWV TTNYWV SLOLCUVOPLAKAC aToodalPLKAC pUTTAVONC

— AbUvarto va tpoBAedOet

— Mpaktika, dev eival emikivbuva patvopeva

— YmnoAoylopog tng ouveltodopac DDS o€ nuepnola kot etnota enimeda PM10
— KukAodopia pn TumonotnueEVwyY odnytwv

— JUMPBOUAEC yLO TTAPOLLLOVI] OE ECWTEPLKOUC XWPOUC Kal LEiwoN Twv umaiBplwv
dpaotnplotnTwv

MeExpL onpepa, SEV UTIAPYXOUV LOXUPA ETILOTNOVIKA OESOUEVO OXETIKA LLE:

" ATIOTEAECUATIKOTNTA TWV KATEVUOBLVTAPLWY YPOoUMWYV - H €kBeon elval mpaypatika
LELWUEVN;

" Eruumtwoelg otn dnpoota vyeia - AANBWA peLwvoVvTaL OL EMILITTWOELC OTNV LYELQ;



MNpoypappa MHAEIA

2KOTTOG

TeAKOC oKOTIOC ToU Ttpoypappatoc MHAEIA sival va 6gi€el otL eival
KOTopOwTH KOl ANMOTEAECUATLKN IOt OTPATNYLKA TPOCAPHOYNG OTA
eneloodia Katatyidwv Zkovng tng Epripou kat va dwoet tTnv avaioyn

TeEKUNpiwon ota kevtpa AnYPn¢ anodpdaocswv tng EE



IXESLAONOC MEAETNG

Avayvwplon Kat eriidoyn U0 evAAwTwVY MANBUoUWV

e Mowdla pe aocdpua

® EVAALKEC pE KOATILKN poppapuyn (AF)

2TOX0CG: N Kataypodn avemBupuntwy ekBaoewyv mou oxetiovtal pe
TNV a.oBgvela kata tn Stapkela Ttng epdaviong DDS.

Tuxaomnoinon og Tpelc MoPAAANAEC OUASEC

1) kapia mapepBaon ywa to DDS

2) mapepBaon ya tn Lelwon TS eEWTEPLKNG €KkBeoNC

3) mapepfaon ya tn Lelwon TO00 TNG EEWTEPLKAC OCO KL TNG

EO0WTEPLKNC €KkBEONC



MéBodoL napépBaong
(Tpomot aéloAoynonc)

Dirty o

l Fiier bags
Reduce Avoid Minimize Filter
Time Spent outdoors Physical Activity Home Ventilation Indoor Air
(Global Position System) (Accelerometer) (Particle Sampler) (Particle Sampler)

Helwon €kBeonC o€ eEWTEPLKOUC XWPOUG Helwon €kBeoNC 0€ ECWTEPLKOUC XWPOUG



IXESLAONOC MEAETNC

* EVNUEPWON OXETLKA LE TN LEAETN Kol ekTtalibevon Twv
OUUMETEXOVTWYV TTWE VAL EPAPHOCOUV TIG CUVIOTWUEVEC
nopepBacelc peiwonc tnc €kBeonc

e Xprion HNVUHATWY KELUEVOU, LECWV KOLVWVLKNAC SIKTUWONC yLa
ETUKOLVWVLOL LLE TOUC OUMMETEXOVTEC KOLL EYPHYOPON YLa T
gmepyopeva cupuBavra DDS

e AfLloAdynon tnN¢ ouppopPpwaonc Kol EKPaong TS vysiag o kAOe

uia armo TIC CUVICTWHEVEC TIAPEUBAOELS



2upBovuAeuTtikn Emttpornty (Advisory Committee) AC

PoAoc¢

o MNapoxn cupPouAwv Kat UTTOCTAPLENG OTOUC TOUELC TNC ATHOCHALPLKAC
puTIAVONC, TN IPOCAPHOYNCS oTNV aAAay Tou KALHATOC, TNC ekmaidevong Kal
NS SNUOoLaC VYELoG

o Evepyn cUPMETOXA TWV KOWWVIKWV GOPEWV OTNV TPOCAPLOYI TwV BEATIOTWV
TIPAKTLKWYV Kol TwV cuotacewv MEDEA yla petadopd Kol avamopaywyn o€
peyaAutepec opadec mAnBuopou (Replication and Transfer)

o Aldxuon armoTEAECUATWY 0€ AANEC EVPWTIAIKES YWPEC KoL Ldpupata

Xpnon tou unapxovtog SIKTUOU UEAWV TNG CUUBOUAEUTIKAG EMLTPOTING

o Bliwolpotnta twv npaktikwv MEDEA

Kumpog kat oxtL povo



ZupBouAevutikn Emttpony (Advisory Committee ) AC

* MNepidpépela Kpning, A/von Nep/vtog & XwplkoL IxedLaopov

® 7n Yyelovoukng MNepldépetag KpAtng

* Evwong Mtuxovxwv Ouoikng Aywyng Nopou HpakAeiov ENMOANH

® JUA\oyo¢ peAwv AEM, Mavemotnuiov KpAtng

* Nepidepelakn Aoiknon NpwtoBaduiag Eknaidevong

* Anuotikd 2xoAeio Ay, Napaokieg, HpakAslo

* Bpedovnmiakotl otaBupoi (AEMAOMAH) Anpou HpakAeiou

e Apxlemiokonny Kpntng

e A/von MeptBailovtog & XwplkoU IxeSLaopol Altokevtpwuévng Atoiknong Kpntng

* latplkdg 2UANoyoG HpakAeiou

e AteuBuvtng Anuootag Yyeiag EXY Av. MNpoiotdapevog TU. Anpootag Yylewvng AtevBuvon Yyeiog
Nepidpépetag Kpntng

e Afpocg HpakAeiou, Tunpa KowwvikAg MoALTtikng

e Mpaowo Tapeio -LIFE Task Force

e EAANviKA Etawpeia AAAepyloAoyiag kot KAwvikng AvoooAoyiag

e ARpOC Ay. NikoAdou KpATnc APXEC 1 KOWWWVLKOL eTaipoL

Advisory Committee
Cyprus

Advisory Committee
Greece

Advisory Committee
Israel

* 15 Affiliations

* Cardiac patients’ support group

* Research and Education Institute of Child Health

* Cyprus Respiratory Society

* Department of Environment, Ministry of Agriculture,
Rural Development and Environment

* Cyprus National Committee on Environment and
Children's Health

* Cyprus Pedagogical Institute

* Ministry of Labour, Welfare and Social Insurance,
Department of Labour Inspection, Air Quality Sector

* Department of Meteorology, Ministry of Agriculture,
Rural Development and Environment

* Cyprus Society of Cardiology

* Cyprus Commissioner for the Environment

* Pancyprian Association of Primary School Parents

* Ministry of Education and Culture

* Pancyprian Federation Of Patients Associations and
Friends

* Ministry of Health, Medical and Public Health
Services

* Ministry of Health, Educational Sector, Nursing
Services

* 16 Affiliations

* Region of Crete Directorate of Environment and
Special Planning

e 7th Health District

* Heraklion Physical Education Association

* University of Crete-Chemistry Department

* Regional Directorate of Primary & Secondary
Education of Crete (16th Primary School)

* Primary School Agion Paraskion Heraklion

* Municipal preschool education and mass sports of
Heraklion Crete

* Archdiocese of Crete

* Decentralised Administration of Crete- Department
of Environmental and Spatial Planning

* Medical Association of Heraklion

* Head of Department Public Hygiene
Health Directorate of the Region of Crete

* Municipality of Heraklion-Social Development
Division (social policy, gender equality policies for the
protection, promotion of public health)

o Greek LIFE Task Force-Green Fund

* Hellenic Society of Allergy and Clinical Immunology

* Municipality of Agios Nikolaos Crete

* 2 Affiliations

* Ministry of Health
* Ministry of Environmental Protection




Fraction of Responses
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ATQVTNOELS OTO EPWTNHATOAOYLO (rihotikr vs kOpta perétn)

AnavtnOévta
2xoAeio AplOpoc padntwv EPWTNHATOAOYL
(%)

Motk VOUTES 230 47%
Kupla Kpouowvag 90 67%
Kupla Kpouowvag 70 60%
Kopla HpadkAelo 230 40%
KupLa HpdkAelo 160 58%
KbpLa HpadkAelo 200 68%
KbpLa |6LwTLKO 230 61%
980 58%

Arnto: E. MiyyanAidn, maibortveuuovoAoyo




MEDEA

— Ekmnaidevon twv SaokaAwv

— Exmaibevon matdwwyv / yovéwv
— Baseline petpnoslc
Eykataotaon ¢iktpwy agpa k impactors



Early Warning Dissemination

Alert Status Alert Status Alert Status
Silent Silent Silent
Cyprus Greece Israel
January 2019 January 2019 January 2019
Sun... Mon... Tues... Wed... Thur... Friday Satu... Sumn... Mon... Tues... Wed... Thur... Friday Satu... Sun... Mon... Tues... Wed... Thur... Friday Satu._.

19



Early Warning Dissemination

M5 MEDEA
Yesterday, 11:45

Inbox

User stavros updated forecast for country Greece with values:

- 21/11/2018: Severity 2

- 22/11/2018: Severity 1

- 23/11/2018: Normal

- 24/11/2018: Normal

- 25/11/2018: Normal s |

—

HEDEA

User stavros updated forecast for country Greece with values:
- 05/04/2019: Normal

- 06/04/2019: Severity 1

- 07/04/2019: Severity 1

- 08/04/2019: Normal

- 09/04/2019: Normal



AVOUEVOUEVA AMOTEAECHATO

Avarmnrtuén otpatnytkov axediov yla tnv AuPAuvon Twv EMUMTWOEWV TWV
katatyibwv okovng epnpou (DDS) otnv vyeia peow peiwong tng €kBeonc.
ATIOTEAEOUATIKOTNTA -EPLKTO LETEWPOAOYIKWV POVTEAWV yLa Tipowpn MPOBAeYN
yeyovotwv DDS.

IXeSLAOUOC TIPAKTLKWY Kal evatodntwyv katevBuvthplwv odnytwyv yLa tn Peiwon
NG €kBeonC oToUC aTHOOPALPLKOUC PUTIOUC KATA TN SLApKELa TwV yeyovotwv DDS.
Oa amnodeifel moleg amno Tg 0dnyieg eival AMOTEAECUATIKEG OTN LELWON TWV
ekBEoewv ot DDS Kkal Twv oXeT{OUEVWY ETILOPACEWVY OTNV LUYELQ 0 OUADEC
a00EVWV UE KOATILKI) HOpUapuUyn Ko Ttadld pe acbua.

Metadopd amoTEAECUATWY OTLG APUOSLEC APXEC, OTNV EMLOTNHUOVLKA KOWVOTNTA,
TOUC KOWVWVLKOUG PopEeic, 0TO eupU KOO Kol o€ ETUAEYUEVOUC GOPELC AAAWY

ekteBelpuevwy oe DDS meployxwv tng NA Eupwrnng.




OETIKEC EUMELPLEC KATA TNV VAomoinaon

v Yriapyet evoLad€pov arod ToUC YOVELC TwV ToLSLWV LE Godua Kat oo

TO EKTIALLOEUTLKO TIPOOCWTILKO

v" Qaivetat va avfdvel yevikotepa n svatodntomnoinon (ekmatdsutikol)

yla to B€pa

v Yniapyet evoLad€pov cUPUETOXNC artd Touc appddiouc dopeig,

KUpilwg otnv Kumpo aAAd kat otnv EAAGSa

v' Texvoloyia -AoyLlopkd- air cleaners




AVOKOALEC TTOVU cuvavTOATE /CUVAVTATE
TPOMOL EMIAVONC

v Eyyeveig

AvokoAiec ota mAaiowa Ste€aywyng omolaocdNTTOTE KAWLKNAC LEAETNG

KAl ekntaibevon Matdi- yoveéac-6aokaAog
HAekTtpovika

Juxvotnta Katalyidwv okovng

v EEwTEPLKOL TIOPAYOVTEC
Alaxeiplon/evappoviopoc 3 SLadopeTLKWY KPOTwWV

padelokpateia



«ZUMBOUAEC» POC KATTOLOV IOV OEAEL vaL
KQVEL TPOTAON £PYOU

v" Innovation
v European Union Added Value
v' Sustainability

v" Replication and transfer of results



Innovation

Adaptation of telemedicine approaches for the requirements of an

atmospheric pollution intervention study

e Peripherals for the early warning regarding DDS events

e \Wearable sensors for the measurement of relevant health
parameters

e Cloud technologies for the storage and management of patient data

e Comprehensive evaluation of a complete intervention for health
protection against air pollution

In line with the traditional Risk Analysis principle:
Air pollution levels in the atmosphere —Population exposure —
Measurement of biological parameters — Population of health effects

(morbidity and mortality)



European Union Added Value

Southern Europe constitutes the EU vanguard climate change
desertification — extremely high temperatures

Produced knowledge — application to other (northern) EU countries
(Bopelotepec) in the future.

Deficits in EU policies
MEDEA Results — Informing European policies

Effective adaptation to Climate Change

e The Joint Research Centre (JRC)

e EIONET (European Topic Centre on Air Pollution and Climate Change Mitigation)
CLRTAP (Convention on Long-Range Trans-boundary Air Pollution)

 UNECE (United Nations Economic Commission for Europe)
e Union of the Mediterranean (Energy and Climate action)
e Copernicus Climate Change service

* European Environment Agency



Sustainability of MEDEA practices

Following the evaluation of MEDEA practices

< The Department of Meteorology (Cyprus et al) will continue to

provide DDS forecasting on a systematic and permanent basis

< Maintenance of internet platform — Lasting capability of early

warning dissemination for susceptible groups

< The Department of Labour Inspection (Cyprus) will incorporate

MEDEA practices in its policies

In the long term:
Cyprus kKAt — Model country in DDS events management



Replication and Transfer of MEDEA guidelines
and practices

MEDEA Advisory Committee

* Direct involvement and communication with regulatory authorities
(climate change, air quality) and social stakeholders that participate in
MEDEA Advisory Committee from the start of the project

* Modification of MEDEA guidelines for easier adoption of these guidelines
by the relevant authorities, local authorities, governmental organisations
and schools on a permanent basis in the participating countries



Replication and Transfer of MEDEA
guidelines and practices

e Transfer of results to other European countries

Contact authorities

Malta

Italy

S. Spain

S. France
“Mayor’s Adapt”

* Dissemination of MEDEA modus operanti and results
Public presentations

Free dissemination of MEDEA tools (e.g. models)

Invitation of representatives of these countries to MEDEA
practices’ application in Cyprus

Signing of MOUs



Replication and Transfer of
MEDEA guidelines and practices

* Citizen Participation - Awareness campaigns aiming to susceptible population
groups

* Creation of tools - will be used for the communication with the public (Risk
Communication) and the dissemination of MEDEA practices

o Development of MEDEA mobile application for android and iOS systems
towards early warning through notifications

o Development of tools for the training of the public (TV documentary,
spots, leaflets) available to project website and social media in English,
Greek and Hebrew

o Organisation of open public fairs in the three countries for children,
parents and gate-keepers (teachers, health professionals, local
authorities, journalists)



LIFE+ MEDEA

https://www.life-medea.eu

b
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%if\ https://www.facebook.com/lifemedea w
)

“_ https://twitter.com/LifeMedea




LIFE+ MEDEA

Project Management




Mitigating the Health Effects of Desert Dust Storms Using Exposure-
Reduction Approaches
« MEDEA »

PROJECT LOCATION: Cyprus, Crete (Greece), Israel
BUDGET INFO:

Total amount: € 3,337,611
EC co-funding: € 1,939,000 (59.82 %)

' {(‘7‘

MEDEA

Executive Agency for
Small and Medium-sized Enterprises

H European
PROJECT’S IMPLEMENTORS: Commission
Coordinating Beneficiary: University of Cyprus

Associated Beneficiaries: University of Crete,
Soroka University Medical Center

Cyprus University of Technology

Department of Labor Inspection, Cy MO Labor
Cyprus Meteorology Service

Cyprus Broadcasting Corporation

E.N.A Consultants
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