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Operational Unit “BEYOND Centre of | MISSION

BEYOND Research & Satellite Remote Sensing”

kS e o Fast Facts:
BEYOND Center www.beyond-eocenter.eu
— Established in 2013 Poised to open Science, *

Innovation, Know How &

— Hosted and operated at the Services, as well as offer
premises of the National Observatory Infrastructure, Capacity
of Athens Building & Education for
. .. ) the ultimate benefit of:
— Receives competitive funding Societies
2,5-3ME annually Researchers,

Decision and
Policy Makers,
NGOs,

Sectors & Value
Adding Industry
Startups
Entrepreneurs
International
Institutions
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BEYOND -

Cantre of EO Research

Operational Unit “BEYOND Centre of EO
Research & Satellite Remote Sensing”

Mandated by Copernicus EU & Global Earth Observation Inter-governmental Organization (GEO)

Act as Regional Coordinator in North Africa, Middle East, Balkans, and Black Sea for EO service uptake in the
support of Civilians and the Sectors (Agriculture, Biodiversity, Energy, Climate, DRR, Health) - Endorsed by GEO
Ministerial Decision in Kyoto 2019

Regional Support Office (RSO) of UNSPIDER for DRR

Leading partners of EuroGEO Action Groups for: (a) Disasters and (b) Health

Indicative Services
of BEYOND

for Civil - Sector Resilience

20 cross-sector
services

14 service platforms
open to the global
public/stakeholders

I FireHUB: Farest fire monitering ond manogement
service bosed on satellite remote senzing

The FireHUB system of EQ services predicts, detects and monitors in real time
the evolution of wildfires in Greeca whils it simultanesusly madals the smoke
dizpersion. It generate: daily acfive fires and bumt areas in Europe, M. Africa,
Middle East, Balkans, and Black Sea countries. Through Copericus CEMS3
and third pary aclivations, FireHUB delivers fire risk and historical fire regime
assessments worldwide.

More information: hﬂp://beyond-eocenlar.eu/indax.php/web—aem'caafﬁrahub

FleodHUB Fleod
monitoring service

The FloodHUB system of EQ sarvices is activated as soon as a major flood
avent occurs and gives a near realime opelalinnal pichure of the dizaster using
hydrelogical and hydraulic modsling. It dynamically leverages satellite ramate

senzing observalions, clowdwurc'mg and in-situ sensor data.

Moare information: th;//beyond-aocantar.euﬁndau.php/wah—sar\ﬁcﬁa/ﬂoodh ul

GeoHUB Gechozards monitering service

using sotellite radar interferometry
GeoHUB system of EC services exploits primarily SAR imogery and employs
interferametric tachniques to assess ground defermalicon. It generates products
for diachronic menitoring of earthquakes, velcanoes, landslides and urban
subsidence. The GeObservatory is activated for any sarthquake and/or
a volcanic eruption ovar the wordd.

More information: hitp://beyondeccenter.eu/indsx php/web-servicas/gechub

SolarHUB Nowcasting Solar energy

confinvous monitoring service
The SolarHUB system of EO services, SENSE and nextSENSE, explaits daily acquisitions
of big satellite data with Al techniques and provides now-casting and shortterm
forecasting surface solar radiation and energy assessments over Furope, N. Africa,

Middle East, Balkans, and Black Sea.
More information: hitp://beyond-ecenter eufindex php/web-services/solarhub

AgriHUB Satellite technology as a tool to shape
agricultural policy and ensure food security

The AgriHUB system of services, exploits EQ with state-of-the-art Al to monitor crops and
food production, assess the good agricultural practices, and provides early assessments
and waming on Climate Change impact in yield. It also supports decisions in relation to
framers' compliance with CAR

Maore information: hitp://beyond

ter.eu/index php/th eas/agricul
DustHUB Desert Dust
Monitoring Service

The DustHUB system of EQ services provides a three-day forecast of desert dust
concentrations and dispersion over EU, N. Africa, Middle East, Balkans, and Black Sea.
Itinforms on dust parficle concentrations at all heights of the atmosphere, as well as dry
and wet depositions of dust on the surface.

More information: htp://beyond-eocerter eu/index php/web-services/dusthub

EarlY WArning System
for Mosquito-borne Diseases (EYWA)

EYWA system of EO services forecasts and informs on the entomological and
pidemiological risk for Mosquito-Bome Diseases (Malaria, West Nile Virus, Dengue

Faver, Yallow Fever, Zika, Chikungunya) and supports the public health authoritiss to

prevent the spread of diseases in thousands of seftlements in Europe, Africa, and Asia

continents.

More information: hitp://beyond-eocenter.eu/index php/web-services/eywa

THEMATIC AREAS

Agriculture

Climate

Procurement

Epidemics

Capacity
Building



Operational Unit Appointed by ESA to act as the first Copernicus Mirror Site (2014) and since
“BEYOND Centre of EO 2018 operate one of the three existing in the world Sentinel Data Access

BEYOND = % N
. X Research & Satellite nodes of Copernicus Collaborative Ground Segment and the Greek DataHub

ond Satelive Eemte Sersing

Remote Sensing” Relay
Mirror Site: > 330 TiB of satellite data are G .
. . . : Product Downloads in one
Hellenic Mirror acquired annually, a volume that is car
i i ivalent to three times the entire 7-year 4

Site & Services Hellenic Mirror Site: eqUI\./a ' .. 45 M duct

archive of the Envisat mission | products
9 56K products 20 PiB of data
HELLENIC N3 lL:E  published per month
MirrorSite GR KﬂUB (37.5 TiB) -> Management/monitoring of >100 VMs, 1200 CPU Cores, 1.5 Pbytes

Storage Rolling Archive

Greek DataHub Relay:
L. 12M Products per Year:
Federated Access

S-1:800k, S-2: 7.300k,
S-3:3.400k, S-5P: 690k

= Sync and disseminate daily 60.000 Sentinel mages

=> Operation of 8 Services/Hubs:

0 Collaborative Hub (Node 3): Access to S-1/2/3 data from all
Copernicus Participating States (EUMETSAT, Airbus etc.)

QO International Hub: Access to S-1/2/3 data from International
partners (NASA, USGS, NOAA, Australian Geosciences, etc.)

O DIAS Hub (Node 3): Access to 5-1/2/3 data from DIAS partners
(Atos, Creotech etc.)

Q AfricaCast Hub: Access to S-3 data for EUMETSAT, for Africa

Q S5Pre-Ops Hub: Access to S-5P data for all the users globally

Q S5P Expert Hub: Access to Sentinel-5P Calibration and Validation
data for expert users

0O Greek DataHub Relay: Access to 5-1/2/3/5P data for selected
users not eligible for the Collaborative or International Hubs

O Hellenic Mirror Site: Access to S-1/2/3/5P data in Mediterranean

=

L — 4
el 2 1 A
Medium Atmospheric | | Atmospheric A\tmospheric Altimetry
Resolution Resolution Chemistry Chemistry Chemistry
Optical Optical & [(€1=6))] (LEO) ((R=e))
| Altimetry

wlenen Ll . B
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AR AT Al = :

‘15 Apr. 2016 ) || | 6 Mar. 2017 25 Aue. 2018 |




Operational Unit “BEYOND Satellite Access — Polar & Geostationary Orbit

Centre of EO Research & Satellite .
Remote Sensing” (Data Dellvery)

BEYOND -

Cantre of EO Ressarch
ond Satellits Remote Sonsing

Hellenic Mirror

Site & Services
Web Interface Search BEYQND GROUNE‘SDEA(%RAIEUE

and Download of
Products: Filter by sensing
date and sensor, View
thumbnail and footprint,
Download product

RESTful API: Filter by
sensing date, sensor, satellite,
product name, View product
details in JSON format,
Download product

Polar Orbit Antenna X-/L- BAND « More than 200000 Level-1 and Level-2 products archived
300TB Live Archive MODIS (EOS Terra/Aqua), viIRs ¢  50TiB total product volume
(NPP/JPSS), AVHRR/3 (Metop-A/B, NOAA-19) « Download: ~12500 products per month (~3 TB)

Geostationary Antenna: METEOSAT SG
Operation 24/7

Mediterranean Region
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BEYOND
Cenire of EO Researc| h
ond Stelte Remoe Samsing

In a nutshell

BEYOND in figures

14+ Service/Data Platforms
open to the global public and
involved users.

03,

20 Civil Protection Authorities receive
Copernicus EMS Risk and Recover Services, 10
Industries and Associations of Professionals
(e.g. Farmers, Corteva, PTO, Interamerican
Insurance) and 100+ Stakeholders in 22
Countries and deliver services

Operational Unit “BEYOND Centre of
EO Research & Satellite Remote Sensing”

User Centric Scalable Applications & Services

https://perifereia-attica.beyond-

https://www.arcgis.com/apps/View/i

eocenter.eu/dashboard/demo

ndex.html?appid=35da5148b81a41

> 20 innovative services (Service
Hubs) in the Sectors of (a) Energy,
(b) Health, (c)Agriculture, (d)
DRR - Services leveraging Big
Data, Al, ML, DL, Multi Source
Data Modelling and Assimilation

04

100+ Risk & Recovery Activations at
national level yearly

3+ backend modules for the management
of Big EO Data

€b84140314c854ad98

http://ffis.beyond-eocenter.eu/
http://195.251.203.238/seviri/

http://dusthub.beyond-eocenter.eu/



http://ffis.beyond-eocenter.eu/
http://195.251.203.238/seviri/
http://dusthub.beyond-eocenter.eu/
https://www.arcgis.com/apps/View/index.html?appid=35da5148b81a41eb84140314c854ad98
https://perifereia-attica.beyond-eocenter.eu/dashboard/demo

BEYOND -
EO h

Cantre of Researc!
and Satelite Remate Sensing

D

Big Data
Collection

Automated identification,
collection and efficient storage
of massive amounts of Satellite

and Meteo Data

Operational Unit “BEYOND
Centre of EO Research &
Satellite Remote Sensing”

societies

@@@@

ik Level-3 Products

Data Processors &

Management Analysis of large areas of

interest, objects classification,
trends detection, data fusion,

Scalable pre-processing of data cloud removal

such as correction, cloud
masking, ARD product
generation

Datq =) Knowl|edge ==========) Decision Support

%

Big EO & Extreme data - Al for sustainable & resilient

Applications &
Services

APIs and Web Applications developed
aiming at providing users alerts, data
access, data visualization and a series

of online tools

W
QY



Operational Unit “BEYOND

EYW A EQ creates
Centre of EO Research & Satellite .% Early Warning System opportunities

Remote Sensing” for Mosquito Borne Diseases —FOI' Health &
Epidemics

............

% EYWA
‘ Early Warning System An Early Warning Tool to the epidemics arsenal

for Mosquito Borne Diseases
Unveiling the EYWA System
From the challenge...to the solution

Haris Kontoes
Research Director
(Operational Unit BEYOND Centre | IAASARS | NOA)

www.beyond-eocenter.eu
On behalf of EYWA team

Z
% § European |

= = . .
= =— Commission

Learn more here:

Winner of the first “EIC Horizon Prize
on Early Warning for Epidemics”

The e-shape project has received funding from the

EuroGE€D (* ) S operni European Union’s Horizon 2020 research and
e 'S h a p e - bl C S innovation programme under grant agreement 820852



http://www.beyond-eocenter.eu/

Operational Unit “BEYOND EO creates
Centre of EO Research & Satellite ‘% EYWA opportunities

,E?i\:??mNsD“g Remote Sensing” E:rrz:::il:rgosryns:e;;euses for Health &
Epidemics

Introduction | MBDs: A global ] Climate Change, globalisation and other
problem to be addressed drivers are altering ecological conditions for

mosquitoes.
(J Mosquito-Borne Diseases (MBDs) are present
% OF THE GLOBAL POPULATION in over 100 countries.
LIVES IN THE AREAS OF AT LEAST
ONE MAJOR VECTOR BORNE DISEASE D 700,000 deaths per year.

: - ] Malaria, most lethal for kids aged under five in
oo ST e Y the sub-Saharan regions.
AALT Y ®
"'&ﬁ” Qz'*‘.‘: . ‘.‘ s ( Europe a “hot spot” of West Nile Virus.
E: Ste ...,ﬁ. , - J Chikungunya and dengue fever increased
e 40% over 1950".

reported native and imported cases (2017-2019)

L)
1. https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)32290-X Q

The e-shape project has received funding from the
n EuroGED GED S0 Mervanons Gpemicus European Union's Horizon 2020 research and e_s a p e

innovation programme under grant agreement 820852


https://www.worldmosquitoprogram.org/en/learn/mosquito-borne-diseases
https://www.who.int/news-room/fact-sheets/detail/vector-borne-diseases
https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)32290-X

BEYON
Candre of EO Researct h
and Satelie Remate Sensing

Operational Unit “BEYOND
Centre of EO Research & Satellite
Remote Sensing”

EYWA & West Nile Virus in

Patras) models.

Europe
Greece Italy
O 1702 cases and L EYWA supports 2
227 deaths in the regions with a total
past 12 years. of 757
U EYWA supports 4 municipalities and
>: regions with a total 540K people.
g of 2500 1 Entomological risk
©O: settlements and predictions powered
&' 3.8M people. by the MAMOTH
Q) Entomological risk (BEYOND/NOA)
| predictions powered model.
by the BAd a Epidemiological risk
(Ecodev) and predictions powered
) MAMOTH by the BAr
Z' (BEYOND/NOA) (Ecodev) and
({: ' models. MIMESIS (Uni of
ﬁ\ Epidemiological risk Patras) models.
o predictions powered S uNiversiTA
L, DY the BAr s O3 DITRENTO
{2\ (Ecodev) and @ggpﬂgﬁgow
D MIMESIS (Uni of MACH = m

Serbia

U Vojvodina region
37 municipalities
and 1.9M people.

1 Entomological risk

predictions powered
by the MAMOTH
(BEYOND/NOA)
model.

&

EYW A EQ creates

Early Warning System OEEOHU nities

for Mosquito Borne Diseases for Health &
Epidemics

(] West Nile Virus outbreaks have been registered in all of
southern Europe.

(A Starting to register cases in 2010, the disease had
extreme outbreaks in multiple countries in 2018 with 1549
cases and 166 deaths in a year.

(J In 2022 there is another outbreak ongoing in cases with

939 cases and 68 deaths so far.

Overall 4989 cases and 437 deaths in the past 12 years.

EYWA supports 11 regions in Europe for a total of 10.909

municipalities and more than 34M people living in them.

DO

Germany France
U Baden-Wiirttemberg region 74 U 3 regions / 9935 municipalities and
municipalities and 11.1M people. ~12 M people.
U Entomological risk predictions U Entomological risk predictions
powered by the MAMOTH powered by the MAMOTH

(BEYOND/NOA) model.

AB
+ $
[} % 2
g H
%, £
Y ochimg c‘ﬂ‘“‘#

BB cooceo ce0 e (opermions

p

BNITM &

Bernhard Nocht Institute for Tropical Medicine

(BEYOND/NOA) model.

- EID mépITERRANEE

CJ‘J\ QFERATEUR PUBLIC EN ZOMES HUMIDES

suoibal ueadoing
payoddns YMAT

®

The e-shape project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement 820852

e-shape
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Operational Unit “BEYOND EYWA EO crecf‘e?
Centre of EO Research & Satellite ‘ opportunities

“BEYOND . Early Warning System for Health &
S cf 50 temrch Remote Sensmg for Mosquito Borne Diseases T
? pidemics
EYWA & MBDs in Ivory Coast EYWA & MBDs in Thailand MBDs in Ghana
Mosquito Threats in Ivory Coast: Dengue fever: Malaria (2020 data):
(1 Aedes Aegypti spread Dengue Fever, [ Dengue is hyper-endemic and all 4 1 31.072.945 population at risk, 5.879.506 suspected
Chikungunya, Yellow fever, Zika fever and serotypes are in active circulation in & confirmed cases, 12.084 estimated deaths.
. . - Lymphatic Filariasis (2017 data):
more disease agents Thailand (home to around 69 million 0 )
D A hel read Malaria individuals) A cumulative total of over 74M people were treated,
nopheles sprea ’ giving an estimate of large number of people affected.
[ Two dominant dengue mosquito vectors, [ 22 districts defined as “hotspots” (even after mass drug
- . Aedes aegypti and Aedes albopictus administration programs) with virus prevalence above
Malaria in 2020: [d Each of the 77 provinces in Thailand have the recommended 1% level
(] 26.378.275 population at risk, 7.434.595 0 o .

. on average, non-zero reported dengue Vector control has been shown to greatly impact the
suspected  cases, . 4'587'859 confirmed case counts over the past 10 years'. transmission of LF'2 , with vector control strategies.
:?)Ze;W o 1 g?gdgenth nder J Large outbreaks in 2013, 2015 and 2019 J EYWAcan make_ an impact .by guiding these strategies.

. severe cases, 1. eaths. with 153.765, 141375 and 128964 1.https://www.annualreviews.org/doi/10.1146/annurev.ento.54.

Dengue fever outbreaks:
(1 20172 623 suspected cases, 2 deaths

110807.090626

vely2
_ respectively?. 2.https://journals.plos.org/plosntds/article?id=10.1371/journal.p
Chikungunya: ntd.0005280#

[ Thailand experienced outbreaks in 2008-
2009 (49.069 cases®), and 2018-2019
(approximately 15.000 cases?).

ivoire/default.htm#malaria
https://www.sciencedirect.com/science/article/pii/S0399077X1400205
4

https://www.who.int/emergencies/disease-outbreak-news/item/04-
august-2017-dengue-cote-d-ivoire-en https://www.ajtmh.org/view/journals/tpmd/90/3/article
https://www.africanews.com/2022/05/04/dengue-fever-outbreak-one- https://pubmed.ncbi.nim.nih.gov/33690657/

dead-11-cases-recorded-in-ivory-coast// m EurocE e The e-shape project has received funding from the
uroGED (';€ £) Srowor , i European Union'’s Horizon 2020 research and e -S a e
bl Gpemlcus innovation programme under grant agreement 820852

https://bmcinfectdis.biomedcentral.com/articles/
9-020-05666-4
http://outbreaknewstoday.com/thailand-infectious-
2019-measles-dengue-and-melioidosis-30041/

R e
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https://www.cdc.gov/globalhealth/countries/cote-d-ivoire/default.htm
https://www.sciencedirect.com/science/article/pii/S0399077X14002054
https://www.who.int/emergencies/disease-outbreak-news/item/04-august-2017-dengue-cote-d-ivoire-en
https://www.africanews.com/2022/05/04/dengue-fever-outbreak-one-dead-11-cases-recorded-in-ivory-coast/
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05666-4
http://outbreaknewstoday.com/thailand-infectious-diseases-2019-measles-dengue-and-melioidosis-30041/
https://www.ajtmh.org/view/journals/tpmd/90/3/article-p410.xml
https://www.annualreviews.org/doi/10.1146/annurev.ento.54.110807.090626

Operational Unit “BEYOND
Centre of EO Research & Satellite
Remote Sensing”

nire of EO Researc! h
and Satellie Remote Sonsing

Working towards a solution
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EYWA

Early Warning System
for Mosquito Borne Diseases

EO creates

opportunities
for Health &

Epidemics

Il 2022 EYWA support

What does EYWA offer?
A couple of weeks/one month earlier it
informs on mosquito abundance and

M;) p— pathogen transmission and suggests
B ~ =32 .
o 5 5 B preventive and awareness door-to-door
Ly actions in the villages at risk
“ . () sevon Q
" Longiude - “ EuroGED GED S0 envanons Gpemicus %\E%’}E%]%E’Egﬁﬁ?f%&‘:ﬁ%%:%EEEEE’Eé?:::0852 e'Shape
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BEYOND
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After EYWA:

EYWA set the stage for:
] Data federation and
organization in one

system

| Open big features
spaces with
environmental,

entomological, health,

socio-economic,
climatic, etc
datal/indicators

] Delivers Validated

Transfer Learning and
Forecasting Models

for Risk Prediction

Operational Unit “BEYOND
Centre of EO Research & Satellite
Remote Sensing”

EQ creates
EYWA opportunities
Early Warning System for Health &
for Mosquito Borne Diseases 1.
Epidemics

A fragmented landscape

Before EYWA:

Mosquito Collections Stored

i

8

| J=n) = B oz

DSiIoed collections Entomological &
epidemiological records
Lack of indicators providing
dynamics in the change of:
O Environment, weather,
landscapes hosting areas

o mosquitoes

EYWA Operational Support
o §an § X2
5

“G\N w D No Standardization in feature
engineering to feed Al/Dynamic
forecasting models
D No robust/transferable solutions

GROUPON "
m EWO%O G€O EARTH OBSERVATIONS Gpemlcus

C

e-shape

The e-shape project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement 820852



Earth Observation for Epidemics

EO creates
EYWA of Vector-borne Diseases /

: opportunities
@ Early Warning System EuroGEQ Adtion Group g % Eﬁ:.'-ﬁ::.on for Health &

for Mosquito Borne Diseases
i ' EUTO@ Winner of the first "EIC Horizon Prize EEidemics

on Early Warning for Epidemics”

The EYWA journey up to date... in a nutshell

-

EYWI; st s EYWA further expands to
operatl ? support another region in
reglonkl - Italy and Cote d’lvoire in
oA S Africa operationally and
CountrieS (il Thailand in Asia pre-
operationally. 2023

2021

2022

EYWA expanded to EYWA is on track to support

include 10 regions.in 5 operationally Ghana in
European Countries Africa, new regions in East
(France, Germany, Greece, Germany and the Milan

Italy, Serbia) region in Italy




Operational Unit “BEYOND EYWA EO creoh‘a?
Centre of EO Research & Satellite Early Warning System opportunities

s sy arly Yarning System for Health &
Remote Sensing for Mosquito Borne Diseases - .

BEYOND
Candre of EO Research

and Satelite Remate Ssmuing

Epidemics

In a nutshell

J EYWA is an established impactful & transferable Early Warning System.

JThe system is expanding each year to new regions dealing with different climatic &
socioeconomic conditions.

JThe sustainability issue per use case is carefully examined and justified only if Institutional users
are actively involved as co-designers

J Models are adapted in providing early warning and guiding targeted larviciding and door to
door awareness based on user feedback at the end of each mosquito season

([ The identification of means/channels/networks to disseminate the EYWA products are a high
priority

] Established and standardized collection and access to EO and in-situ entomological and health
records are key aspects of EYWA

J Highlights the power of EO in supporting Communities and Health Systems around the world.

JAs part of the EuroGEO Action Group, EYWA seeks for synergies with on-going projects and
initiatives (e.g. EO4Health). Q

The e-shape project has received funding from the
m EuroGED GED S0 M rvarions Copem»cus European Union’s Horizon 2020 research and e _S a p e

innovation programme under grant agreement 820852




Operational Unit “BEYOND EYWA EQ creates 18 Partners I 7 Countries

. opportunities
Centre of EO Research & Satellite \% Early Warning System ﬁm

Remote Sensing” for Mosquite Borne Diseases —
Epidemics

Greece

National Observatory of Athens (NOA) — BEYOND Centre of EO
Research & Satellite Remote Sensing

Ecodevelopment S.A

I h a n k y o u ! University of Patras — Physics Department - Laboratory of Atmospheric

Physics (LapUP)

Dimitrios Vallianatos (IDCOM)

Avristotle University of Thessaloniki

University of Thessaly, Medical School. Laboratory of Hygiene and

% EYWA Epidemiology
\ Early Warning System

for Mosquito Borne Diseases Ita Iy

/stituto Zooprofilattico Sperimentale delle Venezie (1ZSVe)

V'\, P . W. Edmund Mach Foundation
rize inner University of Trento

Project EYWA gt

University of “Novi Sad”, Faculty of Agriculture, Laboratory for Medical
and Veterinary Enfomology

!% § Scientific Veterinary Institute “Novi Sad”
L

Commission University of Novi Sad, Faculty of Medicine
Germany
German Mosquito Control Association (KABS)
Contact us Bernhard Nocht Institute for Tropical Medicine
kontoes@noa.gr France
(Coordinator of EuroGEO Action Group for Epidemics) EID Méditerranée
(Lead Partner of EYWA) European Commission
@ Tl +302103490125 Joint Research Center
@ email: beyond@noa.gr |VOI"y Coast
Earth Observation for Epidemics & wwwbeyondeocentereu Cenltre Suisse de Recherches Scientifiques en Céte d'ivoire
of Vector-borne Diseases / O lfacebook com/Beyond EQ-Canter .
EuroGEQ Action Group & @beyond_center Thallal‘ld
E © @BEVOND CENTRE OF EXCELLENCE Vector Biology and Vector Borne Disease Research Unit, Department
UI’O&_:O ® @beyondnoa of Parasitology, Faculty of Medicine, Chulalongkorn University


mailto:Kontoes@noa.gr

