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Zta TéAn Tou pnva ZemtepPplou otdABnke otig 3 mepLbEPELES
evlladpépovtog n teheutaia avadopd HeE TNV TPOYVWON
KwoUvou epdaviong IAN amo to povtédo MIMESIS (spatial
dynaMical Model for wESt nlle viruS) tou Mavemiotnuiou
Matpwv yla to £10¢ 2021. ZVudwva pe Ty tedeutaia €kBeon
(23/11/2021) tou EBvikol Opyaviopol Anuoowag Yyeiag
(E.0.AY.) mou adopd TNV EMONMLIOAOYIKA ETLTAPNON TNG
Aotlpwéncg anod tov IAN, kataypadnkav avBpwrniva kpolopota
oe 11 dnpoug tng mepldpépetag Kevrpikng Makedoviag. Ot 8
arnd autolg (73 %) eixav avadelyBel amod to LOVTEAOD EyKaLpNG
npoetdomnoinong MIMESIS.

Katd to tpipnvo OktwPplou-AskepuPpiou 2021, pépog NG
SOUAELAG ETIKEVTPWONKE OTNV AUTOUATOMNOLNGN TG GUAAOYNG
Kal tng emefepyaciag Sopudoplkwv Oebopévwy yla TNV
eaywyrn OTOTLOTIKWY Yapaktnplotikwyv (features) ta omoia
xpnolwomoolvtal  ota  TPOYVWOTIKA
avarntiooovtal. Mpog autnv mv katevBuvon
XPNOLUOTIONONKE  AOYLOUIKO avolxtol Kwolka ywol TV
Slaxeipion kot avaluon yewyxwplkwv OSeSopévwy. Baoiko
XOPAKTNPLOTIKG €lval n eueAlfio MOU TOU ETUTPEMEL va
oupmnepappavovtal Kat va avaluovtol TToAATAEC CUANOYEC
Sedppévwy, Omwe yla mopadelypa Sedopéva UPOUETPIKWY
HOVTEAWY, YEWPUOLKA TAEypaTa Kol TapepBaAAOUEVEG
emibaveleq.

HOVTEAQ  TOU

mAaiola tou EMMPOZ, n xprion tou avowxtol Kwdlka
Sg6opévwv (AKA) mapéxel €vav TMPOTUTIO TPOTIO €€aywyng
TAnpodoplwy pEca amd Tnv enetepyoocia evog TANPOUG
Lotopkol  apxeiov Sopudoplkwy, HETEWPOAOYIKWY Kol
LLOTIKWVY Sebouévwv

OPXLTEKTOVLKN TOY GUVOALKOU cuothuatog ou Ba ¢rtiaytel
to EMMPOZ Qa xpnotpomnotosl tov AKA, pe Sitto tpormo,

NV  auTOMOTN  TAPAYWYr  OTOTLOTIKWV

At the end of September, the last report presenting
the forecasts derived from the MIMESIS model (spatial
dynaMlical Model for WESt nlle viruS) established by
the University of Patras, for the year 2021, was sent to
the 3 regions of interest. According to the last report
(23/11/2021) of the Public Health
Organization (NPHO) regarding the epidemiological

National

surveillance of WNV infections, human cases were
recorded in 11 municipalities in the region of Central
Macedonia. More specifically, 8 of them (73 %) were
highlighted by the MIMESIS early warning model.

During the October-December 2021 quarter, part of
the work focused on automating the collection and
processing of satellite data for the export of statistical
features that will be used in the forecast models to be
developed. An open source software for geospatial
data management and analysis, was used for this
purpose. A key feature is the flexibility that allows it to
incorporate and analyze multiple datasets, such as
altitude model data, geophysical grids and
interpolated surfaces.

Within EMPROS, the use of open source data provides
a standard way of extracting information through the
processing of a complete historical archive of satellite,
meteorological and climatic data.

The architecture of the overall system that will be built
for EMPROS will use the open source data, in two
ways, both for the automatic production of statistical
features (features) on a daily basis, but also for the ad-
hoc production of data for different historical time
periods that can to be required.
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To pnva AsképPplo oAokANpwONKE N OTATLOTLKI AvAAuon
TWV LOTOPIKWY TEPLBAAOVIIKWY TAPAUETPWY, TWV
dedopévwy Napatnpnong Mg, Twv EVIOUOAOYLKWY KAL TWV
emdnULoAoykWV Sedopévwy. Apxlkd oavaAlBnkav ot
XPOVOOELPEG aVASEIKVUOVTAG TACELG KOL TIEPLOSIKOTNTEG.
ZTN OUVEXELD, TIPAYUATOTIOLONKE LOVOTIAPAYOVTIKY Kot
TIOAUTIOPOYOVTLKI) QVAAUCH TWV EVIOUOAOYLKWV KoL
MO NULIOAOYLIKWY SE60UEVWV KABWE ETIIONG KOIL CUGYETLON
TwV NepLBOAAOVTIKWV (LETEWPOAOYIKA, EQ) Sedopévwy pe
TG e€dpoelg tou IAN.

Eotialovtag os 23 OfUOUC ylo TOUG OMolouG eiyxaue
TANBWpPA eVTOUOAOYIKWY S£60UEVWV KOL QVAKOUV OTLC
nepldpépeleg  evdladEpovtog,
HePKOUG amo autolGg n Héon pnvioia Beppokpacia sivat

OUUMEPAVOUE OTL Of

Baolkog mapdyovtag yla t péon unviaio adBovia twv
KOUVOUTILWV ava SetypatoAnia. IXETIKA LE T CUOXETLON
Twv 6ebopévwy mopatnpnong yng Le thv adbovia twv
KouvouTilwv otnv mepldpépeta Kevrpikne Makedoviag, wg
HeTABANTA HE TN MEYAAUTEPN CUOXETION UE TNV adBovia
mAnBuopol avadeixbnke n uéon Bepuokpacia edddoug
Tou unva Antpliou. EmumpocBeta, n €peuva pog €8eL€e OTL
KOplo omd TG 4 METEWPOAOYIKEC METABANTEG TOU
efetaotnkav (Uéon unviaion BOepuokpaocia, OXETIKN
uypaocia, Toxutnta avépou kot abpoloTikh Bpoxomntwon)
Sev amnoteAel KaBOPLOTIKO OPAYOVTA YLO TOV OPLOUO TwV
TNOLWV TOPOTNPOUUEVWVY 0VOPWTTILVWY KPOUOHUATWV.

TLOAUTIOPOYOVTLKI) avaAuoh TepAaBAVEL Th CUCXETLON
™G adBoviag TwV KOUVOUTILWY LE TIEPLOCOTEPEC Ao pia
TePBAANOVTIKEG UeTOPANTEG. ATIO aUTHV PoEKUE OTL, O€
OUYKEKPLEVOUG Onpoug, ouvdudlovtag omoladnmote
peTaBAnT  pE TN
(Beppokpaocia & oxetknp uypoaocia, BOepupokpacio &

LETEWPOAOYLKN Bepuokpacia

taxVutnta avépou, Bepuokpacia & Ppoxomtwon) n
ouoX£Tlon He tnvadBovia Twv KouvouTilwy givat uPnAn.
Ta amoteAéodata TNG €KTEVOUC QUTAG OTATLOTLKAG
apyotepa ywa v

avaiuong XpnoLpomnotnbouv

BeAtiwon 7wV MPOYVWOTIKWY HOVTEAWV.

The statistical analysis of historical environmental,
Earth Observation, entomological and epidemiological
data was completed in December. Initially, time series
were analyzed, revealing trends and periodicities.
Subsequently,
analysis of entomological and epidemiological data was

a single-factor and multiple-factor

performed, as well as the correlation of environmental
(meteorological, Earth Observation) data with WNV
outbreaks.

Focusing on 23 municipalities for which we had a
plethora of entomological data that belongs to the
regions of interest, we concluded that in some of them
the average monthly temperature is a key factor in the
average monthly mosquitoes abundance per sampling.
Regarding the correlation of land observation data with
the mosquitoes abundance in Central Macedonia, the
variable with the highest correlation with the
population
temperature in April. In addition, our research showed

abundance was the average soil
that none of the 4 examined meteorological variables
(average monthly temperature, relative humidity, wind
speed and total monthly precipitation) constitutes a
vital factor for the observed number of annual human
cases.

Multiple-factor analysis includes the correlation of

mosquito  abundance with more than one
environmental variable. In specific municipalities, the
analysis showed that combining any meteorological
variable with temperature (temperature & relative
humidity, temperature & wind speed, temperature &
total precipitation), the correlation with the
mosquitoes abundance is high. The results of this
extensive statistical analysis could be used to improve

the forecast skill of models.
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To 10° ocuvédplo tng EMCA (European Mosquito Control
Association) pe 8€pa «New insights into mosquito and blackfly
control» mpayuatomnolidnke otn Blévvn, Auotpia, petafd 03 —
07 OktwpPpiouv 2021.

10 ouVESplo mapouclacBnkav ol Teheutaleg e€elifelg oe
B£pato mMou AmrTovtal TNG OlkoAoyiag Kal KATOTMOAEUNGONG
KOUVOUTILWV  Kal GAAwv  Sofpactwv  acBevelwv amd
SLOKEKPLUEVOUG ETILOTHOVEG Kol e€eldlkeupEVoUC
enayyehpatieg amo Mavenotiua, Epsuvntikd Ivotitouta,
Anpoooug kat 18twTtikolg dopeig and tnv Eupwrn kat GAAEG
XWPEG.

O etaipog Tou EMMPOZ OKOOVATITUEN CUUETELXE UE TECOEPLG
ETIOTNUOVIKEG  OVAKOWVWOEL, O6uo &K Twv  omoiwv
ouuneptéhafav(nephappavav)amoteAéopata TOU
gpeuvnTIKoL €pyou EMMNPO3.

JTnVv avakolvwon tou o 2. MoupeAdtog mapouciaoce técoepa
Baowka emixelpnolakd epyoieia tng Okoavamntuéng, Ta omnoia
KOAUTITOUV TL¢ TTApAmMAvVW aVAYKES Kot epappootnkay to 2021
oTLG TPELG Nepldépeleg edpapuoyng TOU €PELVNTIKOU £pyou

EMMPOZ:

e H Swdiktvoky mAatdoppa  «e-bite» yia  kataypadn,
mapakoAouBnaon, ontikomolnon Kal avaAuon TwV EVEPYELWV
TIOU eKTEAOUVTAL KOl TwV 8e80UEVwV TTOU CUAAEYOVTAL OTO
nedlo 0€ MPAYUATLKO XPOVO

e BAd, éva mpoyvwoTLko LOVTEAD yLa Thv adBovia kouvourwv
oe |eninedo olwkopol Kol Tapexel mpoPAEPelg adBoviag
TENTE NUEPWYV yLa To Culex spp. kaL Aedes caspius

e BAR, éva eBSopadlaio mpoyvwoTiko HovtéAo Kivduvou yla
Vv petadoon tou lov tou AutikoU Neilou oe emimedo
olklopoU (novo otnv Nepidépeta Kevipikng Makedoviag)

Mosquito Vision, pwa nAektpoviky edappoyrn n omoia

Baoiletal otig mpoPALPEeL Tou BAd, kal mapéxel nuepnoLa

nPpOBAedn  yla TNV OXANON TOU TIPOKOAE(TOL Omd TaA

OUVOUTILA O€ ETIIMESO OLKIGHOU.

The 10™ conference of the EMCA (European Mosquito
Control Association) on "New insights into mosquito and
blackfly control" took place in Vienna, Austria, between
03 - 07 October 2021.

At the conference the latest developments in mosquito
control, ecology and communicable diseases were
presented by distinguished scientists and professionals
from Universities, Research Institutes, Public and Private
stakeholders from Europe and other countries.

The partner of EMPROS Eco-development participated
with four scientific announcements, two of which
included results of the research project EMPROS:

In his announcement, S. Mourelatos presented four basic
operational tools of Ecodevelopment, which cover the
above needs and were implemented in 2021 in the three
Regions of implementation of the research project
EMPROS:

e The “ebite” online platform for recording, monitoring,
visualizing and analyzing the actions performed and
the data collected in the field in real time

e BAd, a predictive model for mosquito abundances on a
settlement level which provides five-day abundance
predictions for Culex spp. and Aedes caspius

e BAR, which is a weekly predictive risk model for WNV
transmission on a settlement level (only in the Region
of Central Macedonia)

e The Mosquito Vision smartphone application, which is
based on the predictions of BAd, and provides daily
forecasting for mosquito nuisance at a settlement
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https://www.emca-online.eu/austria-great-success-of-xth-emca-conference

H I.  Kohaitlomouhou mopouciooe thv  Soun,
AEITOUPYLKOTNTA KOl XPNOLUOTNTA  TNG  NAEKTPOVIKNG
edpappoyng kat mhatpopuag e-bite tng Okoavantuéng yla
Vv Slaxeiplon Sedopévwy medilov Tou epeuvnTIKOU €pyou
EMMPOZ (SewypotoAnyie¢ mpovupdpwyv Kot akpoiwv
KOUVOUTILWV KaL atpoAnieg and opviBla Seikteg kabwg kat
aviyveuon tg kukAodopiag tou lol tou AutikoU Nethou oto

BLoAoyLKO UALKO) e OTOXO:

e Tn PBeAtiwon opyavwong Kal TNV
OTOTEAECUATIKOTNTOG TWV  EPYWV
KOUVOUTILWV

e Tnv umootnpn otn Adn oamodpdoswv ywoo TNV
npoodopoTEPN  OTPATNYLK €Aéyxou ot BLadopeg
oUVONKeC eMLONULOAOYLKOU KLVSUVOU

e Tn BeAtiotomnoinon Tng Xprnong Twv dLoTBEpevwy mopwy
(olkovoulkot, Texvikol kot avBpwrivol topol)

e TNV ETOLUOTNTA  KOL OUTOTEAECUATIKY  OVTLLETWITLON
KOTOOTACEWV £KTOKTNC OVAYKNG (MANUUUPLKA
dawopeva, mopatetopéve uPnAéc Bepuokpaoieg,
EMLONULOAOYLKOC KivBuvog K.ATT.)

avgnon  tng
KOTOTMOAEUNONG

To kouvoUTL Culex pipiens Bewpeltol AMOTEAECUATIKOG
SaBLBaotn¢ onuaviikwy avBpwnovoowv Onmwe eivat ot
Loygveic eykedaitideg oupmnepAapBavopévou Tou Lou Tou
AuTikoU Neidou (IAN). Ta tedeutaia xpovia €xel avamtuyBel
Soklpaotel Hld  Ospd PN XNMIKWV - peEBOSwv
QVTLUETWITLONG TWV KOUVOUTILWV OMwC N TEXVIKA Tou
OTElpWHEVOU evIOpou (Sterile Insect Technique) k.a.,
wWdToco N XPNoN OKEUAOUATWY ouVeXLlEL va amoTeAel To
Slobebopévo péoo eléyyou Twv TMANBUCUWV TOUG
VKOOUIWG. ATtO Ta yTOOKTOVA TIOU XPNOLLOTIOLOUVTAL,
O rpovu pdokTova B€wpolvTal T CNUAVTIKOTEPA HEC VLA
npoAnyn acPevelwv mou petadidovtal HECW Twv

vourlwy, keBwg otoxelouv oTa avwplpua otadla
anbtpEnovtac/any epdavion twv OnAukwy, tou euBivovtot
ylafn petadpon twv naboyovwv.

Mrs. S. Kalaitzopoulou presented the structure,
functionality and usefulness of the electronic
application and platform “e-bite” of Ecodevelopment
for the management of field data used in the frame of
the research project EMPROS (mosquito larvae and
adult sampling, blood sampling from sentinel chickens
for the detection of the circulation of West Nile Virus)
with the aim of:

* Improvements in the organization and increase in
the effectiveness of mosquito control projects

e Support in decision-making for the most
appropriate  control  strategy in  various
epidemiological risk conditions

e Optimization of resource use (financial, technical
and human resources)

e Preparedness and effective response to
emergencies (flooding events, extended period of
high temperatures, epidemiological risk, etc.)

The Culex pipiens mosquito is considered an effective
vector of several human diseases such as viral
encephalitis including West Nile virus (WNV). Although
nowadays several non-chemical methods for mosquito
control are under development and evaluation such as
the Sterile Insect Technique and others, insecticide
applications still remain the worldwide the principal tool
for reducing mosquito populations. Among the
insecticides that are used, larvicides are considered the
most important means for the prevention of mosquito-
borne diseases, as they target the immature stages and
thus prevent the emergence of female mosquitoes,
which are responsible for pathogens’ transmission.
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Mapd tn HeydAn onuoaoia TG mpoogyyLon autng, cupdwva
HE TO LoxVoV VouoBeTko TAaiolo tng Eupwrnaikng Evwong
yla ta  Bloktova KoL TNV amayopeucn  Twv
opyavodwodoplkwV OKEVAOUATWY OTwe To temephos, o
£AEyXOC TWV MPOoVUUPWV BaoileTal oxedov amoKAELOTIKA O
600 KkUpleg Katnyopieg PLOKTOVWY, TOUG PUBULOTEC
avantuéng eviopwy (Insect Growth Regulators) kat toug
ULKpoBLakoug mapayovieg eAéyyou. To Diflubenzuron (DFB)
ka o Bacillus thuringiensis var. israelensis (Bti) eival Ta 1o
EUPEWG XpnoluomoloUpeva TiPpovupdoKTOva o€  KABe
katnyopia, kaBw¢ cuvdualouv oplopéva oAU emBupnta
XOPAKTNPLOTIKA, OTIWG N UPNAL ATOTEAECUATLIKOTNTA KOTA
TWV TPOVUUPWY TWV KOUVOUTILWY KoL TNG TIOAU XOUNANG
TofLIKOTNTOC OTA OTIOVOUAWTA.

H unAn e€dptnon toco and to DFB 660 kat amno to Bti ylo
TNV QVIIUETWILON TwV TANOBUCUWY TWV KOUVOUTILWY,
ouunephapBavouévou Ttou Cx. pipiens, dnuloupyel
ovnouxiec wg mpog TNV avamtuén avBekTkOTNTAG, N omola
umnopel va B€oeL og KivBUVO TLG TTPOCTIAOELEG AVTILUETWIILONG
tou¢. Mpayuatt, mpoodateg peAéteg amokaAupav tnv
Umopén aypwwv mAnBuopwv tou Cx. pipiens TG00 oTNV
ItaAia 600 Kat otnv Toupkia pe e€alpetikd uPnAd enineda
avOekTIKOTNTOG WC Tpo¢ to DFB, £wcg kot 128 ¢opég
upnAotepa o oxéon Ue avrtiotowoug eumabeic
mAnBuaopoucg tou eidouc. e otL adopa tnv EAAASa, tpog to
mapov dev €xouv evrtormiotel avtiotolyeg METAAAAEELS,
wWotoc0o MeAéteg amd Swadopeg meploxég £6el€av tnv
Umapén avektikwv (tolerant) oto DFB mAnBucpwv Tou
eibovuc. Ie OTL adopd TO Bti, UTIAPXEL MO KoL HOVASLKA
kataypadn tou 2005 nou avadépetal os uPnAa emnineda
avBektikoTnTag Ayplwv MANBuouwy tou Cx. pipiens UETA
TipoNyoUUEVn, eKTeTOpévn £€kBeorl Toug oto
OUYKEKPLLEVO BOKTNPLAKO TTApAYOVTAL.

xaptoypddnon Twv eMUTESWY oVOEKTIKOTNTAC TWV
AnBuopwv Tou Cx. pipiens wG MpPog T duo auTA
vupdoktovo Ba umopoucs vo  QTMOTEALCEL LA

Despite the high importance of this approach, under the
current European Union biocide legislation and the
prohibition of organophosphates such as temephos,
larval control relies almost exclusively on two main
categories of biocides, the insect growth regulators
(IGRs) and the microbial control agents. Diflubenzuron
(DFB) and Bacillus thuringiensis var. israelensis (Bti) are
the most widely used larvicides in each category, as they
combine some very desirable features, such as the high
efficacy against mosquito larvae and the very low
toxicity to vertebrates.

The high dependency on both DFB and Bti for the
suppression of mosquito populations, including Cx.
pipiens, poses concerns for resistance development,
which may jeopardize the control efforts. Indeed, high
levels of DFB resistance (up to 128-fold) have been
recently identified in wild Cx. pipiens populations
originated from Italy and Turkey. As far as Greece is
concerned, at present no corresponding mutations have
been identified, however studies from various regions
have shown the existence of tolerant towards DFB
populations of this species. As far as Bti is regarded,
there is only a single study from 2005 that refers to high
resistance levels of Cx. pipiens wild populations with a
background of previous, extensive exposure to this
bacterial agent.

Hence, mapping of the resistance levels of Cx. pipiens
populations to these two larvicides could represent an
important feature for the development of mosquito
abundance prediction models in areas where mosquito
control is being performed.
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ENIKOINQNIA

ABnva: EBviké Aotepookomeio ABnvwv

Kévtpo Emotnuwv Mapatipnong tne Mg kat Aopudopikrg TnAemiokonnong BEYOND
Kapuotou 6, 11523, AuneAdknmot, ABrjva

e-mail: beyond@noa.gr, TnA.: +302103490012

Oceoocalovikn: ECODEV/ OIKOANANTY=ZH
©éon Melapla, Oihupo, T.0. 2420, 57010
e-mail: info@ecodev.gr, TnA.: +302310678910

Ndatpa: MavemotApLo Natpwv

Epyaotrplo Duoikig tng Atnoodaipag (EMA-MM)
YxoAn Oetikwv Emotnuwy, TuApa Quotkig
MavemotnuoumoAn, 265 00 Matpa

e-mail: kioutio@upatras.gr

BAAog: Navemotipo Oecoaliog

latpikn 2xoAn, Epyaotnplo Yylewng kat Emdnuioloylag
MNamakuplaln 22, 41222, Aaploa

e-mail: xhatzi@med.uth.gr, TnA: 2410565006-07

ABnva: EDGE
Iuopvng 1B, 15772, Zwypadou, ABrva
e-mail: info@eo-edge.com, TnA.: +302107706950
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