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Welcome Address

In 2021, the EMCA released a brief questionnaire to identify needs and expectations from
mosquito and other vectors surveillance and control community, but also stakeholders and
public health officers, about our association’s activities and services. It was open to both
members and non-members. The highest ranked action was “Develop networking on best
practices for vector control and surveillance”. Therefore we did invite the mosquito control
community to attend our 10" EMCA Workshop and to sit together and discuss “best practices
for mosquito control in Europe” with the aim of producing guidance in a consensual process.
In this interactive workshop, we address eight basic topics, for which best practices need to
be determined:

1. Best practices for surveying adult mosquitoes to define the target
Best practices for surveying mosquito larvae for decision-making upon larviciding
Best practices for mosquito control in wetlands
Best practices for mosquito control in the rural/periurban system
Best practices for mosquito control in the urban system (public areas)

o vk wnN

Best practices for mosquito control in the urban system (private areas and points of
entry)

7. Best practices for the comparison of available monitoring and control tools

8. Best practices for efficacy evaluation in mosquito control
The workshop audience is invited to contribute through working groups and plenary
discussions, and guidance documents will be finalised by the ‘best practices’ (BP) EMCA
Working Group before dissemination. On behalf of the EMCA I’'m very glad to thank all BP
team members for their investment in the project, but also all workshop participants for,
without a doubt, their valuable contribution. We all thank SUPSI and in particular Eleonora
Flacio and her team, for kindly hosting the event in Mendrisio. Acknowledgments are also
deserved by our sponsors, who allow us to welcome participants with reduced registrations
fees.
Our workshop will be followed by the 3 EMCA Training Course, on the “Identification of
container-inhabiting Aedes mosquito eggs”, also kindly hosted by SUPSI.

Describing ‘best practices’ for mosquito control is challenging but essential to promote the
use of the most efficient and less damageable methods and to get mosquito control accepted
by the community. | wish to all participants to enjoy the workshop and the training course,
and | look very much forward to the outcomes!

Francis Schaffner
President of the EMCA
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Full Programme

Monday 28" November 2022

8:00-9:00 | Workshop Registration
9:00-9:05 Opening address and welcome by the director of the Institute of | Prof. Mauro Tonolla
Microbiology, SUPSI
9:05-9:15 What means ‘best practices’ and why do we need them? Francis Schaffner
9:15-9:45 Keynote lecture: The needs and challenges in vector surveillance Olivier Briét
and control in Europe
9:45-10:05 | Update about the organisation of mosquito control in Europe Sandra Gewehr
10:05-10:25 | State of the art of the “One health approach” in practice Sophie Dhollander
10:25-10:45 | Environmental impact assessment of mosquito control in Thomas Weitzel

wetlands and floodplains. Survey and sampling methods of non-
target organisms and inferences on prey availability in complex
ecosystems.

10:45-11:10

Coffee/Tea break

11:10-11:30 | State of the art of predictive modelling for mosquitoes and William Wint
mosquito-borne diseases for use in mosquito control

11:30-11:50 | The use of operational modelling in wide-area mosquito control Spiros Mourelatos

11:50-12:10 | Insecticides and new paradigms in mosquito control: current John Vontas
status, problems and perspectives

12:10-12:40 | Keynote lecture: Best practices and requirements for developing Florence Fouque
normative documents on vector control according to WHO norms
and standards

12:40-13:30 | 1°* Poster session

13:30-14:30 | Lunch
8 Working Groups (WG) WG coordinators

14:30-15:30 | Session A &

15:35-16:30 | Session B Facilitators

16:30-16:50 | Coffee/Tea break

16:50-18:00 | 2" Poster session

18:00-19:00 | EMCA Annual General Meeting

20:00-open | Dinner

end
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Tuesday 29" November 2022

9:00-9:15 Best practices for surveying adult mosquitoes to define the Francis Schaffner
target — WG report
9:15-9:30 | Best practices for surveying mosquito larvae for decision Sandra Gewehr
making upon larviciding — WG report
9:30-9:45 Best practices for mosquito control in wetlands — WG report Grégory L'Ambert
9:45-10:00 | Best practices for mosquito control in the rural/periurban Ruben Bueno-Mari
system — WG report
10:00-10:15 | Best practices for mosquito control in the urban system (public Spiros Mourelatos
areas) — WG report
10:15-10:30 | Best practices for mosquito control in the urban system (private Adolfo Ibafiez-Justicia

areas and points of entry) — WG report

10:30-11:00

Coffee break

11:00-11:15 | Best practices for the comparison of available monitoring and Andreas Rose
control tools — WG report

11:15-11:30 | Best practices for efficacy evaluation in mosquito control - WG Andrea Drago
report

11:30-13:00 | Plenary discussion on Best Practices for Mosquito Control in
Europe

13:00-13:30 | Recapitulation — What are the next steps? Which other best Francis Schaffner

practices should be addressed in the future?
Closure of the workshop

&
Facilitators

13:30-14:30

Lunch

Wednesday 30" November 2022

8:00-18:00

Training course “Identification of invasive Aedes species eggs”
(Aedes aegypti, Ae. albopictus, Ae. japonicus, and Ae. koreicus).

Eleonora Flacio &
collaborators
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Oral presentation 1

What means ‘best practices’ and why do we need them?

Francis Schaffner

President of the EMCA

Francis Schaffner Consultancy, Riehen, Switzerland

‘Best practices’ refer to a set of methods of choices in terms of efficacy, cost effectiveness,
ecological soundness and sustainability. Portraying these practices may help to promote their
application while avoiding the use of less efficient and more damageable methods (to public
health and to the environment) and to get mosquito control better accepted by the
community. The best practices will ensure the mosquito control actions to be adapted to the
local context in terms of target species, local environment, and objectives. A panel of control
methods exists to implement the best practices and the source reduction (avoiding mosquito
breeding) must always be prioritised to avoid the use of inputs in the environment. Best
practices may be based on Integrated Vector Management (IVM) strategy, which combines a
number of complementary methods within a “rational decision-making process for the
optimal use of resources for vector control”.

1 S . l S‘l ain .t 1
ut ern u'"tzerl'a“ ( f s“.l “‘e"d"s‘o, sm" zer a“d

Page8

plied sciences of 50

Location: University of Ap



Mc

European Mosguito
Control Association

EMCA WOR

KSHOP 28-29/11/ 2022

Best Practices

Page9

Oral presentation 2

The needs and challenges in vector surveillance and control in Europe
Olivier Briét
European Centre for Disease Prevention and Control (ECDC)

The objective of this keynote address is to describe the needs and challenges in vector
surveillance and control in Europe.

A survey was conducted among selected European medical and veterinary entomologists. This
survey shows that European medical and veterinary entomologists most often identify lack of
financial resources, and related, lack of human resources, as challenges to vector surveillance
and control. Also, the arsenal of registered biocides is considered to be limited. Further, there
is a need for evidence-supported guidance on principles and targets of control: when to
deploy what and to what effect.

Evidence on cost-effectiveness of vector control strategies/tools is scarce. Cluster randomized
controlled trials (CRCTs) with arboviral disease cases as outcomes are impractical/expensive
in non-endemic and epidemic settings such as in Europe, but CRCTs with entomological
outcomes are more feasible and affordable. A recent literature review commissioned by EFSA
in the VectorNet project shows that entomological outcomes correlate with epidemiological
outcomes in terms of intervention effect. With help of modelling, vector control impact on
disease epidemiology can be predicted from results of entomological CRCTs.

In order to respond to the expressed needs of more guidance on vector control, and of more
public resources for vector control (which could stimulate development and registration of
biocides), more studies that demonstrate cost-effectiveness of vector control strategies are
needed to inform guidance and to advocate for more public resources for vector control.
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Oral presentation 3

Update about the organization of Mosquito Control throughout Europe.

Sandra Gewehr

Ecodevelopment S.A, 57010 Filyro, Thessaloniki, Greece

Since the recent emergence and re-emergence of mosquito-borne diseases in Europe, several
research has been conducted to identify gaps and needs for mosquito surveillance and control
in Europe mainly through questionnaires to involved stakeholders with the ultimate goal of
harmonising procedures and developing a common strategy.

Guidelines for the surveillance and control of mosquitoes of public health importance in
Europe are practically issued only the last ten years, by four major international bodies: WHO,
ECDC, EFSA and EMCA. These guidelines are calling for evidence-based decision making, use
of a broad range of control strategies according to the Integrated Vector Management (IVM)
approach and strengthening of community involvement, pointing out the need for
harmonisation of methods applied.

The question is, out of the plentitude of methods, tools and strategies suggested by these
guidelines and scientific advice, which are actually being adopted and regulated within
national health policies, and which institutions are in charge of key functions.

To this goal, in the frame of a questionnaire conducted by the AIM Cost network (Aedes
Invasive Mosquitoes Cost Action, Wint et al. 2020) in 2019, 154 respondents from 36 countries
throughout Europe provided 66 documents, stakeholders were using in their countries for the
surveillance and control of Aedes Invasive Mosquitoes. Through an additional questionnaire
which addressed also native mosquitoes and was conducted by the author, 41 additional
documents were gathered from 32 stakeholders of 19 countries. The total of 107 documents
includes international guidelines, scientific articles and a plethora of national and regional
policy papers including legally binding documents (law, Public Health Act, decrees, ordinances,
decisions and circulars), technical advice-giving documents (guidelines, action plans,
handbooks, protocols, management plans and a training curriculum) as well as position papers
and technical reports.

In this communication preliminary results from 41 policy papers from 13 countries are
presented regarding the topics regulated and the responsibilities of stakeholders involved in
Mosquito surveillance and control in Europe. On the basis of examples from four countries,
strengths and weaknesses of different types of organisation of mosquito control are
elaborated, resulting in some first suggestions concerning the interplay of different
stakeholders involved and political priorities that will be essential for an effective response to
the increasing risk of mosquito-borne diseases in Europe.
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State of the art of the One Health approach for the prevention and
control of vector borne diseases.

Sophie Dhollander

European Food Safety Authority, Parma, Italy

Vector-borne pathogens have the potential to spread rapidly in previously unaffected areas,
possibly causing severe impact on public and/or animal health, resulting in important
economic and/or environmental consequences. Early detection of new incursions of VBD-
pathogens is therefore of primordial importance and a set of prevention and control options
should be readily available for the most harmful pathogens to avoid their spread. Efforts to
implement a one-health approach for vector prevention and control are challenging, due to
the complexity of the epidemiology of vector borne pathogens and lack of good quality data
on the effectiveness of the different control options. Efficient control options are rarely
available or not economically interesting. The resulting compromises are not always
meaningful for all partners involved. For instance, several different European institutions are
involved in safety assessments and approval of biocidal products used for vector control,
assessing , in parallel, either their impact on the environment, food and feed safety, public
health, or animal health. Although some biocidal products are effective at reducing vector-
borne disease transmission rates, their widespread and long-term usage has environmental
implications. On the other hand, the specific use of some biocidal substances may be approved
but might not be applicable or efficient to control the vector species involved in the
transmission of the newly emerging pathogen. To complicate the picture, the lack of clinical
signs in reservoir hosts infected with some vector-borne pathogens represents a lack of
incentive to implement vector control by veterinary services or wildlife protection bodies. A
true one-health approach for prevention and control of vector borne diseases will be to
develop joint decision trees based on holistic risk assessments and a profound knowledge of
the disease epidemiology. Whilst they should involve all potential stakeholders in the decision
making by creating one health bodies, surveillance efforts for early detection should focus on
those epidemiological compartments with the highest probability of detection of the
pathogen. Control efforts should focus only on those measures with the high probability of
reducing the overall impact of the disease, also when this represents an economic burden for
those that are not immediately affected by the spread of the pathogen.

) Mendrisios switzerland
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Environmental impact assessment of mosquito control in wetlands and

floodplains - Survey and sampling methods of non-target organisms and inferences
on prey availability in complex ecosystems.

Thomas Weitzel

Kommunale Aktionsgemeinschaft zur Bekimpfung der Schnakenplage e.V. (KABS), Germany, Georg-Peter-Siif3-Str
3, D-67346 Speyer

The environmental impact of mosquito control in wetlands and floodplains is discussed
concerning the reduction of target species, the potential impact of agents on non-target
insects and food-web disturbance. For all those interested, knowledge about sampling
techniques, data quality, the biology of taxa and the relative importance of environmental
factors is useful to see through various studies.

Commonly, targeted use of Bti (Bacillus thuringiensis israelensis) at the right time with
adequate dosage is considered the least interfering control method with limited risk to other
Nematocera. Therefore, particularly Chironomidae populations were studied by varying
means and at different scales in variable biotopes combined with different intensity of Bti-
application.

Chironomid production of treated and untreated areas can be compared as well as the
situation before and after treatments. Larvae can be sampled through repeated substrate
removal and adults by emergence traps. More unspecific, adults can be collected by light
traps, sweep nets, suction traps, sticky cards and yellow pan traps.

The quality of data depends on the trapping protocol, the methods and the time-frame in
relation to the size and complexity of the biotope and to the objective of the study. Ideally,
the species abundance and diversity, the temporal dynamics and the biomass is quantified.
Thereof, population trends in relation to application intervals and also to varying
environmental factors can be detected. Despite counting individuals and species, productivity
of a biotope should be quantified by biomass to estimate food web contribution.

Suspected food-web effects on aquatic, terrestrial and aerial predators of target and non-
target species were studied. Mobility of predators and prey complicates the analyses,
together with numerous environmental variables. Different quality and size of habitats and
the dynamic complexity of food webs hamper predictions and definite conclusions. Therefore,
adequately scaled long-term studies may detect trends beyond temporal fluctuations.

Some studies analyse diet composition of predators, others try to quantify an indirect impact
of mosquito control on predator abundance or reproductive success. Consumption of
Nematocera by Odonata has been shown by immunoassay. Seasonal Odonata occurrence can
be inspected visually. Biweekly collections of exuviae along the banks of waters represent
autochthonous breeding site productivity. Diving beetles, important mosquito larvae
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predators, can be surveyed visually, by nets and by bottle traps. Nematocera, still less
mosquitoes, made up little proportion of food of frogs, formerly analysed through stomach
flushing.

Mosquitoes were found rarely in the diet of tetrapod aerial feeders, but Chironomidae
represent a major food of some bat species and house martins, when they hunt over water
surfaces. As always for bats, faecal analyses are standard for birds, since neck-collar method
is obsolete today. Faeces bring along some constraints concerning quantification of poor
remains of small prey and taxa determination, which usually ends up at order and sometimes
at family level.
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Oral presentation 6

State of the art of predictive modelling for mosquitoes and mosquito-
borne diseases for use in mosquito control

William Wint (remote talk)

Environmental Research Group, Oxford

Mosquito control may be aimed at disease or nuisance mitigation. Modelling to assist with
control operations most frequently focusses on identifying and locating current and/or future
target insect populations.

Predictive modelling for mosquitoes comes in many forms. Two widely used types are
mathematical modelling of vector populations and spatial modelling of vector distributions.
Both these methodologies can be designed to fill gaps in existing knowledge about a vector’s
current numbers and distributions, and to predict these parameters into the future. Most
methods require calibration using known (“training”) data from field sample or lab experiment

There are a number of important factors that need to be considered when building these
models including geographical extent, consistency of training data, use of relevant
standardised covariate datasets, parameters to be modelled, and of course, the appropriate
choice of modelling methodology. Equally important is the definition of outputs: - level of
detail, matching outputs to user requirements, producing clear maps and tables, clear
reporting, and dissemination to downstream users.

This presentation provides and overview of some of the main issues to be considered when
implementing mosquito models for control.
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Oral presentation 7

The use of operational modelling in wide area mosquito control

Spiros Mourelatos

Ecodevelopment S.A., 57010, Filyro, Greece

The easy access to the plethora of remote sensing data and the wide spread of Al
methodologies has led to a lot of models on vector borne diseases worldwide. Nevertheless,
the majority of those models are developed at course spatial and temporal scales (e.g.
county/annual) and are not really useful for many of the decisions needed for mosquito
control operations. Hence, out of the 41 West Nile Virus predictive models developed in the
USA, only three are potentially capable to guide mosquito control actions (Keyel at al, 2021).

The operational modeling is a valuable compound of early warning systems in vector borne
diseases such as the EYWA (EarlY WArning system for mosquito borne diseases), a system
awarded with the 1 EIC (European Innovation Council) Prize in January 2022. EYWA is a
consortium of fifteen partners from five countries, out of which seven are active members of
the EMCA. Within EYWA, we are sharing entomological and other field data produced
seamlessly already from 2010 and onwards. This endeavor started in 2019 and will be pursued
until 2025, aiming at securing the optimization of its digital products and their translation into
decisions and mitigation actions in wide aera mosquito control. EYWA has three core
members (National Observatory of Athens-NOA- coordinator, University of Patras-UPAT,
Ecodevelopment-ECODEV) which have delivered until today seven products: four
entomological and WNYV risk predictive models (MAMOTH- NOA, MIMESIS- UPAT, BAd and
BAR- ECODEV), an application (Mosquito Vision- ECODEV), a spatial pattern model (Urban
Vision- ECODEV) and the EYWA platform (NOA).

In this presentation, | will briefly show three operational models of Ecodevelopment:

e Bol, aweekly predictive model for the presence-absence of mosquito larvae on a breeding
site-specific scale (operational in the Region of Central Macedonia since May 2022 and
Western Greece since September 2022)

e BAd, a daily-run predictive model for the abundances of adult Culex spp., Aedes spp. and
Anopheles spp. mosquitoes on a settlement level (operational in 2,415 settlements in four
regions of Greece since 2020).

e BAR, a weekly predictive risk model for West Nile Virus (WNV) on a settlement level
(operational in Central Macedonia from 2020 for 1,000 settlements)

and the way these products are supporting our operations in terms of critical decisions in the

course of wide area mosquito control in 40% of Greece: mosquito trapping, WNV screening in

mosquitoes, WNV screening in Sentinels, larviciding intensification, adulticiding (ULV, LV),

micro stratification in the urban, public outreach, resource allocation, project strategy.
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The members of the EMCA that are performing wide area mosquito control throughout
Europe, have to deal with critical decisions such as the ones above mentioned and by using
systems such as the EYWA will be facilitated in their mission.

Keyel AC, Gorris ME, Rochlin I, Uelmen JA, Chaves LF, Hamer GL, et al. (2021) A proposed framework for the development and
qualitative evaluation of West Nile virus models and their application to local public health decision-making. PLoS Negl Trop Dis 15(9):
€0009653. https://doi.org/10.1371/journal.pntd.0009653
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Oral presentation 8

Insecticides and New Paradigms in mosquito control: current status,
problems and perspectives

John Vontas? (remote talk)

1 Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology-Hellas, 73100
Heraklion, Greece
2 Department of Crop Science, Pesticide Science Lab, Agricultural University of Athens, 11855 Athens, Greece

Mosquitoes and vector borne diseases have re-appeared sporadically in some regions in
Europe due to several factors, such as climate changes and anthopogenic reasons.
Environmental management and use of insecticides are effective means to control
mosquitoes. Several well-documented success stories indicate that insecticide can reduce
mosquito populations and diseases, but chemical control may not be sufficient, due to the
development of insecticide resistance in most mosquito vectors and the limited number of
environmentally safe insecticides. Several alternative novel vector control tools (VCTs) have
been developed in the last decade, including Attractive Toxic Sugar Baits, Auto-dissemination,
Mass trapping, Spatial Repellents, Wolbachia, modern SIT and transgenic technologies. The
adaption of these alternative New Paradigms depends on their strengths and weaknesses,
regulatory considerations, and operational constraints. Conditions where these alternative
vector control methods/tools could offer greatest public health value will be discussed.
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Best practices and requirements for developing normative documents
on vector control according to WHO norms and standards

Florence Fouque

Research for Implementation Unit, The Special Programme for Research and Training in Tropical Diseases, World
Health Organization, 20, avenue Appia, CH-1211 Geneva 27, Switzerland

The process within the World health Organization (WHO) for developing normative
documents on vector control includes two main streams starting with the recognition of the
efficiency, benefits and no-harms of the intervention (products and tools) and followed by the
development of guidelines. Both streams are under different WHO working departments with
the first one under the operational departments and the second one into the Science Division
department, to guarantee the transparency and independent decisions on recommendations
and guidelines. The first part of the review will be looking at technical elements when the
second part will be more looking at respect of norms and standards. The first part of the
process has been recently revised for clear definition of the norms, standards and processes
underpinning the development of WHO recommendations on vector control. It starts with the
pre-qualification for different pathways for interventions with an existing WHO
recommendation and interventions with no recommendation. Then the review of the
interventions for efficacy and no-harms are moving to the qualification pathways with
different evaluation. The efficacy of a vector control intervention is scrutinized for both
entomological and epidemiological impact. The outcome of the qualification evaluation is
then published. For new interventions proposed by the developers, this review is made by the
WHO Vector Control Advisory Group (VCAG) constituted by external and independent experts.
When the outcome of the evaluation provides positive feedback to move the intervention to
recommendations and guidelines, then the WHO operational department is responsible for
constituting the different review groups that will work on the final recommendations and
guidelines. A first planning proposal is then submitted to the WHO Guidelines Review
Committee (GRC) and WHO experts from the GRC will review the proposal not on technical
elements but on the respect of the Quality Norms and Standards (QNS). This review provides
an approve, approve with revision, or resubmit response. Once the planning proposal
approved, the development of the guidelines can start, and the final guidelines are again
submitted to the GRC review. For already recommended vector control interventions the
process for reviewing the existing recommendation can take about one year if evidence is
available and convincing. But for new intervention the full process for new vector control
intervention can take from two years and more to move from VCAG review to final guidelines
published.
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Permanent monitoring of Aedes albopictus in Emilia-Romagna region,
Italy

Albieri Alessandro?, Marco Carrieril, Romeo Bellini!, Paola Angelini?

1 Centro Agricoltura Ambiente “G. Nicoli” S.r.l., Crevalcore (BO), Italy
2 Emilia-Romagna region Public Health Department, Bologna, Italy

Emilia-Romagna region, Italy, conducts standardised Aedes albopictus monitoring by ovitraps
during summer seasons in all nine provinces of the region since 2008. Starting from 2017 the
number of monitoring ovitraps was reduced from about 2650 (involving about 240
municipalities) to 755 positioned in the main cities only. Before being added to the database,
data are submitted to a validation process through a specific protocol. Every month (June,
July, August, September) density maps of the species are produced from ovitraps data
interpolation (Inverse Distance Weighted) for supporting mosquito control activities in the
cities. All the monitoring data are published and freely available in the web site
www.zanzaratigreonline.it. In this work we report the summary data and the density maps of
the last five years (2017-2021) compared to updated ovitraps data 2022.
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Integrated control of Aedes albopictus in allotment gardens, residentials
and sewerage systems in Franconia, Germany

Judith Auer?, Silke Géttler?, Nico Jacob?, Alexander Kassel®

1APC AG; Niirnberg, Germany
2Biogents AG, Regensburg, Germany

The mosquito species Aedes albopictus has been established as an invasive species in Germany
over the last 15 years. Currently, at least 25 overwintering populations have been detected,
mainly in southwestern Germany. In 2019, individual specimens were found for the first time
in allotments and residential areas in Flrth, Germany, and were confirmed as a wintering and
established population in 2020. Due to the expansion of the population, control measures
were commissioned from September 2020 until the end of 2023. The control concept includes
1. mapping of the area and documentation of all breeding sites; 2. information of citizens with
a call for active cooperation; 3. control measures in all gardens and public sewers with Bacillus
thuringiensis israelensis (Bti) and use of 600 traps (artificial breeding sites; BG-GATs); 4.
identification of hotspots and quality control. An independent monitoring programme with
different kinds of traps controlled the measures and investigated the further spread of Ae.
albopictus. The tiger mosquito population in Flirth was severely depleted in 2021 compared
to the previous year, as shown by monitoring data from Biogents (67% decline in the entire
control area) and APC (86% in an allotment area). Monitoring data for 2022 are currently being
collected, with preliminary data showing similar numbers of Ae. albopictus compared to 2021.
Reasons for this include the extremely hot and dry summer of 2022, which resulted in a
shortened mosquito development period and increased use of artificial breeding sites (BG-
GATSs). Due to low rainfall, water in the sewer system stood over the summer and had to be
treated with a much higher concentration of Bti due to contamination by organic material. In
order to sustainably control the tiger mosquito population in Flirth, monitoring and control
measures must continue in subsequent years.
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Entomological surveillance of mosquitoes (Culicidae) in the Region of
Attica as part of an integrated mosquito management

Georgios Balatsos! and Antonios Michaelakis?

1 Scientific Directorate of Entomology and Agricultural Zoology, Benaki Phytopathological Institute, 14561 Kifissia,
Greece

Entomological surveillance is essential for both operational and research purposes. Within the
framework of the systematic entomological surveillance of the mosquitoes in the Region of
Attica, a total of 55 BG-Sentinel 2 (BGS2) traps and 110 oviposition traps (ovitraps), were
installed. For the selection of the traps’ locations, the geostatic method of stratified random
sampling was used, based on land use criteria. The BGS2 traps equipped with BG-Lure and
constant flow rate of CO; (gas cylinders), were continually operated. Traps (BGS2 and ovitraps)
were inspected weekly throughout the year. Eighteen (18) mosquito species have been
recorded, among which the species Culex pipiens and Aedes albopictus were the most
abundant. In 2021, the highest number of Cx. pipiens adults were captured from the 1°* week
of June to 1°t week of July and in 2022, from the 2™ half of June to 2"* week of July, whereas
for Ae. albopictus, in 2021, the highest number of adults were captured from 1° to 4™ week
of July while in 2022, from 2" week of September to end of September (both for adults and
eggs). Captured Culex pipiens adults were further analyzed to determine the infection rates of
the West Nile virus (WNV). Based on the results, interactive and static thematic maps for Ae.
albopictus, Cx. pipiens and Anopheles sp. are being produced and communicated weekly to
the relevant stakeholders (both at Regional and local level) to support integrated mosquito
management. Especially for invasive mosquito species, the results from the entomological
surveillance will be further evaluated to develop innovative tools for their management, such
as the Sterile Insect Technique (SIT), “hot spot” approach, etc.

Keywords: Attica, Mosquitoes, Regional Unit, Entomological surveillance, Stratified random
sampling.

Within the framework of the project «moSqulTo»: Innovative approaches for monitoring and management of the
Asian tiger mosquito with emphasis on the Sterile Insect Technique (TAEAKO6173- National Recovery and
Resilience Plan, “Greece 2.0” & EU Funding — Next Generation EU) and the "Research project for the entomological
surveillance of mosquitoes in Attica Region (Athens, Greece)”.

isi itzerland
switzerland (suPsl), Mendrisio, SW!
ern

Page22

plied sciences of South

Location: University of Ap



Mc

European Mosquite
Control Associotion

EMCA WOR

KSHOP 28-29/11/ 2022

Best Practicés

Pagez 3

Poster 4

Taking a “rain check” from field work in Sweden

Christian Blue!, Martina L. Schifer?, Jan O. Lundstrom?-2

1 Biologisk Myggkontroll, Nedre Daldlvens Utvecklings AB, Kélnavdgen 25, SE-81197 Gysinge, Sweden.
2 Department of Medical Biochemistry and Microbiology/Zoonosis Science Center, Uppsala University, Box 582, SE-
75123, Uppsala, Sweden.

Biologisk Myggkontroll has developed a reliable method for accurate remote definition of
floodwater mosquito larvae occurrence at any given time. However, the method still required
repeated visits to many distant field sites after rain to see if water level has increased and if
the larvae are present. In the absence of hydrological data, a disproportionate amount of
fieldwork can go into monitoring the need for mosquito control. This has been the case in
Sweden with smaller and often more remote floodplains. With the goal of minimising false
flags and thereby preventing unnecessary fieldwork, we began installing hydrostatic probes
to gauge changes in water depth. After a successful pilot, we refined the methodology and
expanded the programme. This poster seeks to provide a baseline best practice for remote
monitoring of floodplains through hydrostatic probes based on our experience but also to
encourage discussion among experts in the field (YOU) as to how we could refine the
programme further.
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Knowledge, Attitude and Practices towards the Asian tiger mosquito
among primary school children in Torrent, Spain

Pedro Maria Alarcén-Elbal', Marcos Lépez de Felipe Escudero?, Ignacio Gil Torré?,
Isaac Garcia Masia?, Pilar Mateo Herrero? & Rubén Bueno Marit

1 R&D Department, Laboratorios Lokimica S.A., Valencia, Spain.
2R&D Department, Inesfly Corporation S.L., Paiporta, Spain.

Aedes albopictus (Skuse, 1894) was first detected in the province of Valencia (eastern Spain)
in 2013. Since then, this invasive mosquito has become a serious pest due to its annoyance
and its importance as a public health concern. Within the framework of the research project
"New strategies for the control of the tiger mosquito in residential areas”, also known as
NESCOTIGER, several awareness activities were carried out during 2021 and 2022 in the
Valencian municipality of Torrent. One of these activities was the realization of awareness
talks on basic aspects of the biology, prevention, and control of Ae. albopictus to primary
school students. A questionnaire based on those previous topics was voluntarily filled by
participants before attending. Data were obtained by a structured anonymous questionnaire
(20 questions) that was filled out by 546 students belonging to six different primary schools
located in the residential area of El Vedat (ages 8-13, mean=10.3 years old) during March and
May 2022. Of all students, 70.1% (n=382) knew about the presence of Ae. albopictus in
Torrent, and 84.6% (n=461) confirmed that their families carried out at least one control or
prophylactic measure against the Asian tiger mosquito in their households. In addition, 35.4%
(n=193) were aware of the role of this mosquito as a disease vector. Also, when asked about
potential breeding sites in a multiple-answer question, most students answered that this
mosquito species can breed in either piles of garbage or in the ground (49.5% and 49.9%,
respectively), whilst the least responded breeding places were animal drinking troughs and
empty bottles or cans (11.9% and 8.1%, respectively). Our study found a medium level of
knowledge and preventive practices, which highlights the need for extensive educational and
prevention programs related to this vector in primary school children of El Vedat.
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Quality assessment of mosquito mass trapping implementation and its
intrinsic efficacy in a field study for Aedes albopictus control

Ignacio Gil Torrd?, Anna Flor Sanchez?, Pedro Maria Alarcén-Elbal3, Marcos Lépez de
Felipe Escudero?, Isaac Garcia Masia3, Pilar Mateo Herrero® & Rubén Bueno Mari>

1R&D Department, Inesfly Corporation S.L., Paiporta, Spain.
2 Universitat de Valencia, Valencia, Spain.
2 R&D Department, Laboratorios Lokimica S.A., Valencia, Spain.

Aedes albopictus is sustainedly spreading across Europe and becoming a growing threat for
public health. Exploitation of its oviposition behavior through traps represent an opportunity
with limited environmental and health impact. The NESCOTIGER project executed in El Vedat
de Torrent (Spain) aimed to assess the efficacy of a mass trapping approach in a large-scale
field trial. Inhabitants of this residential area were involved in this community-based
intervention and provided with adulticidal oviposition traps (AOT) and larvicidal oviposition
traps (LOT) targeting adult gravid female and immature stages respectively. Nearly 1500 AOT
and LOT were deployed in the study area by residents, who were informed about the proper
trap location in their gardens and its maintenance. Two inspections were conducted in
random houses during summer 2022 for assessing these aspects in a null precipitation time
(June) and after late summer rains (September). Mosquito breeding positivity and adult
emergence from water contained in the positive traps were also evaluated. From the 75
inspected traps in June, 81.3% were properly maintained (contained water) and 45.3% were
correctly installed, being both requirements met by 41.3% of the traps. Figures recorded in
September for 105 units were lower in water filling (57.1%), proper location (37.1%), and
considering both variables (32.4%). No larvae nor pupae positive AOT was found in June
among the 31 that contained water, and one of the 35 traps of September was positive, and
lead to the emergence of a single Ae. albopictus. Positivity of LOT was 30.0% (12/40) and
36.0% (9/25) in June and September’s inspections respectively. Two Ae. albopictus adults
emerged from two of the positive water samples in LOT inspected in June and September.
Quality in resident’s implementation of the trapping intervention appeared to be limited while
both traps showed good intrinsic efficacy.
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Poster 7

Multiple detections of Aedes albopictus in Belgium though Citizen
Science.

Deblauwe 1.}, Hermy M.R.G.%, Schneider A. 1, Vanslembrouck A.*, Geebelen L.?, Smitz
N.3, De Meyer M. 3, Vanderheyden A.%, Backeljau T. #°, Miiller R. !, Lernout T. ?,
Rebolledo J. 2, Van Bortel W. 1

1Unit of Entomology, Institute of Tropical Medicine, Antwerp, Belgium
2Service of epidemiology of infectious diseases, Sciensano, Brussels, Belgium
3Royal Museum for Central Africa (BopCo), Tervuren, Belgium

4Royal Belgian Institute of Natural Sciences (BopCo), Brussels, Belgium
>Evolutionary Ecology Group, University of Antwerp, Antwerp, Belgium
%0Outbreak Research team, Institute of Tropical Medicine, Antwerp, Belgium

Aedes albopictus is an important vector of several pathogens of human and animal health
importance. Currently, it is spreading northward in Europe, and Belgium is at the front of its
invasive range. Recently, a passive mosquito surveillance through a citizen science platform
was added to the existing active surveillance at parking lots. After the start of the passive
surveillance in Belgium (www.muggensurveillance.be), Ae. albopictus was detected for the
first time outside known points of entry (PoEs).

Since the launch of the citizen science website at the end of May 2022, Aedes albopictus has
been reported at seven locations through pictures uploaded on the platform i.e., at Boorsem
(BO), Kallo (AB), Lebbeke (LE), Wondelgem (WO), Antwerp (AN), Wilrijk (WI) and Grimbergen
(GR). Only AB (a used tyre import company) is a well-known PoE, where all life-stages of Ae.
albopictus were found in 2018. Between June and August 2022, AB, AN, BO and LE were
actively surveyed, by larval sampling (two door-to-door visits per site) and oviposition traps in
a 200 m buffer zone (placed for two weeks). Sites GR, Wl and WO will be surveyed in the near
future.

At AN and BO the surveillance did not yield new individuals of Ae. albopictus, whereas at AB
new female mosquitoes and some eggs were collected. Despite the preventive larviciding
applied at AB in May—July 2022, Ae. albopictus was detected in August 2022, but adults may
have been introduced by newly arriving containers. An extra larvicide treatment was applied
in the same month. At LE all life stages were collected and biting nuisance was reported by
the inhabitants and the surveillance team. Therefore an intensified monitoring campaign was
set-up from August until October 2022. The responsible authority (Flemish Region) was
informed and control actions will take place at this location in September 2022.

It is clear from these findings that Ae. albopictus enters Belgium at many places in 2022, with
even summer reproduction in some of them. Obviously, the passive surveillance by citizens
provides an added value to the active surveillance by detecting Ae. albopictus also outside
known PoEs. It will be important to follow-up these locations in 2023 to investigate possible
overwintering, which would indicate the establishment of Ae. albopictus populations in
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Belgium. Also the exact import pathways of Ae. albopictus at these localities are not known
and warrant further investigation.
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Establishment and operation of the Swiss Mosquito Network for
surveillance and control of invasive mosquitoes

Lukas Engeler?, Klaudia Erndle!, Serena Pedraita?, Pie Miiller3¥4, Martin Gschwind3&?,
Daniel Cherix®, Gabi Miiller®, Eleonora Flacio?

1 Institute of microbiology, University of applied sciences and arts of Southern Switzerland (SUPSI), Via Flora Ruchat-
Roncati 15, CH-6850 Mendrisio

2 Swiss Centre for Cartography of the Fauna (Info fauna — CSCF), Antenna Sud delle Alpi, Avenue de Bellevaux 51,
CH-2000 Neuchdtel

3 Swiss Tropical and Public Health Institute (SwissTPH), Kreuzstrasse 2, CH-4123 Allschwil

4 University of Basel, Petersplatz 1, CH-4001 Basel

> Department of Ecology and Evolution, University of Lausanne (UNIL), Quartier UNIL-Sorge, Bdtiment Biophore,
CH-1015 Lausanne

6 City of Zurich, Department of Public Health and Environment, Urban Pest Advisory Service (UPAS), Eggbiihlstrasse
23, CH-8050 Ziirich

Since their appearance in Europe, invasive Aedes mosquito species have represented a threat
to public health and there is need for surveillance and control. Besides Canton Ticino, where
invasive mosquito surveillance has been ongoing since 2000, several Cantons have now
started to face the problem. Following the publication of the guidelines for the surveillance
and control of invasive Aedes mosquitoes in Switzerland in 2016, between 2017 and 2019 we
built up the Swiss Mosquito Network (SMN), which is operational since 2020. Its aim is to
coordinate the surveillance and control activities across Switzerland and link them with the
neighbouring countries, as mosquitoes are a cross-border issue. The network is founded by
the Federal Office for the Environment (FOEN/BAFU) and consists in a coordinating office
(SUPSI), the national surveillance programme (Swiss TPH), four regional reporting units (SUPSI,
Swiss TPH, City of Zurich, University of Lausanne) and the Swiss Centre for Cartography of the
Fauna (SZKF/CSCF). The SMN provides support to the Cantons in setting up a surveillance
programme and advises them on control measures. Further, it collects reports of suspected
invasive mosquito species from the citizens through a dedicated web page and carries out
inspections in case of Asian tiger mosquito findings at new locations. This approach allows to
collect all the data on Asian tiger mosquito findings centrally at national level and to forward
the data to the info fauna — CSCF, the Swiss Centre for Cartography of the Fauna.
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Field efficacy of VectoMax® FG biological larvicide against Aedes
albopictus and Culex pipiens in urban catch basins

Damiana Ravasi!, Diego Parrondo Monton', Matteo Tanadini?, Valentina Soldati?,
Eleonora Flacio®

1 Vector Ecology Unit, Institute of Microbiology, University of Applied Sciences and Arts of Southern Switzerland,
6850 Mendrisio, Switzerland
2 Zurich Data Scientists GmbH, Sihlquai 131, 8005 Zurich, Switzerland

The exotic invasive tiger mosquito, Aedes albopictus, appeared in southern Switzerland in
2003. The spread of the mosquito has been surveyed constantly since then, and an integrated
vector management has been implemented to control its numbers. In public areas, the control
measures focus on the aquatic phase of the mosquito with removal of breeding sites and
applications of larvicides, mainly in catch basins. VectoMax® FG (Valent Biosciences) is a
combined larvicidal formulation of Bacillus thuringiensis var. israelensis (strain AM65-52) and
Bacillus sphaericus (strain ABTS-1743). This biological mosquito larvicide presents the
advantage first to be specific to mosquito larvae, also of having a longer efficacy, compared
to other similar products, reducing therefore the application efforts both in terms of quantity
of product used and personnel employed. In 2021 we tested the effectiveness of the product
VectoMax® FG against Aedes albopictus and Culex pipiens under real conditions in urban catch
basins in southern Switzerland with the aim of giving the realistic guidelines to the local
authorities in charge of the application.
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Experience from the use of a web-based platform for the preparedness
for and response to West Nile Virus outbreaks in Greece

Sandra Gewehr?!, Konstantinos Tsaprailis?, Dimitris Vallianatos?, Xanthi Tseni?, Miltos
latrou®, Anastasia Angelou®, Alexia Tsouni3, Michalis Koureas®, Georgios Charvalis?,
Themistoklis Herekakis?, loannis Deligiannis?, Maria Kaskara3, Charalampos Kontoes?,
loannis Kioutsioukis® Spiros Mourelatos?

1 Ecodevelopment S.A., 57010, Filyro, Greece

2 National Observatory of Athens, 11810 Athens, Greece

3 Edge in Earth Observation Sciences, 15772, Zoografou, Greece

4 Laboratory of Hygiene and Epidemiology, Faculty of Medicine, University of Thessaly, 41222 Larissa, Greece
> Laboratory of Atmospheric Physics, University of Patras, 26504, Patras, Greece

The repeated outbreaks of West Nile Virus (WNV) in Greece during the last thirteen years
induced a shift in the strategy of large-scale mosquito control projects from the protection
against nuisance towards the protection of public health. This shift concerns the targeted
mosquito species as well as the environmental system focused on and the control methods to
be implemented in different scenarios.

The EMPROS platform is the result of a co-design from stakeholders in research, public health
administration and operators involved in the field of mosquito-borne diseases and mosquito
control which aggregates, harmonises and visualises historical and actual monitoring field
data concerning entomological surveillance and pathogen circulation as collected within the
monitoring networks of Ecodevelopment SA. Field data are enriched with environmental
proxies such as NDVI, NDMI, NDWI and NDBI from open-source Earth Observation data,
geomorphological and meteorological data for the sampling date and with weather
predictions for the upcoming 10 days.

This complex dataset as a whole is used for the development and further amelioration of a full
suite of both, deterministic and data-driven predictive models, for the abundance of Culex
pipiens and for WNV risk on a municipality down to a settlement level and from monthly down
to weekly predictions.

The platform implements a role-based access to provide per-region data to specific users from
the public health authorities and operators and first reactions indicate that the EMPROS
platform represents a practical tool which provides supportive services for decision-making in
the frame of wide-area integrated vector control projects aiming at the control of WNV
outbreaks in Central Macedonia to the relevant stakeholders.

Acknowledgment: This research has been co-financed by the European Regional Development
Fund of the European Union and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship and Innovation, under the call RESEARCH — CREATE —
INNOVATE (project code: T2EDK-02070).
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Heat and aridity as antagonists of mosquitoes in Austria in 2022

Karina Hauer-Lienhart' 2, Barbara Seebacher’? and Karoline Uteseny*

1 Interreg Project ,,Mosquito Bioregulation — INTERREG V A SK-AT 2014-2020” 2273 Hohenau/March, Austria
2, Verein Biologische Gelsenregulierung entlang Thaya und March, 2273 Hohenau/March, Austria

Usually, warm weather conditions promote mosquito population’s development and hence
number of mosquitoes due to higher reproduction rates, but in combination with striking lack
of precipitation it turns into the opposite. Water levels of the rivers Morava, Thaya and
Danube in the east of Austria during 2022 were generally extraordinarily low and the few
moderate flood peaks in April, July, August and September did not lead to the environmentally
appreciable floodwater due to the high hygroscopicity of the desiccated soil that already
showed desiccation cracks. Thus, potential water basins were not filled with water or dried
out rapidly before mosquito development was finished. Some abandoned channels of
Morava, important biotope not just for mosquitoes but also for freshwater bivalves and snails
and many other organisms dried out and accordingly lost their connexion to the main stream.
Beside total number of mosquito specimens collected, the composition of floodwater
mosquitoes (Aedes spp.), house mosquitoes (Culex spp.) and other less common mosquitoes
(Anopheles spp.) as well as the diversity of the trapped (by means of CO, traps and ovitraps)
and identified species is influenced by these very dry weather conditions especially during the
spring and summer months. Monthly (May until end of October), twelve CO; traps were used
within nine municipalities, additionally ovitraps (one to five ovitraps in three municipalities
with different field conditions) and environmental observations were done at least weekly
and in close collaboration with the volunteers. On some monitoring dates, on some trap
locations (for instance the months May, August and September) the number of mosquitoes
tends towards zero. Despite the drought of this year, in some areas (Drosing; May - August)
were many mosquito larvae due to targeted, planned flooding by a forestal company (without
heads-up) whereas in other areas (Engelhartstetten, Marchegg, Angern) even after flood
events in May/June, August and September/October no larvae could be found because the
flooded areas dried out very fast. Thus, even in very dry years with nearly no flood events at
the (main) rivers standard mosquito surveillance (CO; traps, ovitraps) and environmental
observations for the estimation of expected larvae productivity of potential breeding sites and
following larviciding interventions are reasonable to fix the mosquito number within an
acceptable range. Without the above-mentioned observations and controls we could have
overlooked the high number of mosquito larvae in one municipality and that would have led
to an inacceptable number of adult mosquitoes within the village.

i S
plied sciences of southern switzerland (

Location: University of Ap

uPsl), Mendrisios Switz

erland



Mc

Eurcpean Mosguito
Control Associotion

EMCA WOR

KSHOP 28-29/11/ 2022

Best Practices

Page3 2

Poster 12

Entomological investigations before and after initiation of mosquito
control in Forshaga municipality, Sweden

Jenny C. Hesson'?, Martina L. Schifer?, Jan O. Lundstrém %2

1,Department of Medical Biochemistry and Microbiology/Zoonosis Science Center, Uppsala University, Box 582, SE-
75123, Uppsala, Sweden.
2.Biologisk Myggkontroll, Nedre Daldlvens Utvecklings AB, Kélnavdgen 25, SE-81021 Gysinge, Sweden.

Floodwater mosquitoes are a main cause of mosquito nuisance in several European countries,
including Sweden. Since 2002, a large-scale mosquito control program around the river
Daladlven in eastern Sweden targets floodwater mosquito species such as Aedes sticticus. The
current study was initiated due to citizen complaints of nuisance mosquitoes in Deje village,
Forshaga municipality, a region situated at the river Klardlven in western Sweden. Mosquito
collections were performed with CDC-light traps in 2010-2012 to identify the nuisance causing
mosquito species and to describe the seasonality, abundance, and species composition of
mosquitoes in the area. Over the three years of collections, mosquito abundance increased
with a mean of 282 mosquitoes collected per trap-night in 2010, 702 mosquitoes per trap-
night in 2011, and 1,367 mosquitoes per trap-night in 2012, despite a lesser river discharge
over the same period. The increase in abundance was mainly due to an increase of floodwater
mosquitoes, with Ae. sticticus as the main species. Therefore, mosquito control with VectoBac
G was initiated and performed in 2020. Here, we will present the entomological investigations
performed in Forshaga municipality before and after mosquito control.
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Non-target insects in wetlands with and without mosquito control in the
River Daldlven floodplains, central Sweden

Sandra Holmgren-Molin?, Martina Schifer?, and Jan O. Lundstrom?®2

1, Biologisk Myggkontroll, Nedre Daldlven Utvecklings AB, KéInavigen 25, SE-81197 Gysinge, Sweden
2, Department of Medical Biochemistry and Microbiology/Zoonosis Science Center, Uppsala University, Box 582, SE-
75123, Uppsala, Sweden

In Sweden, Bti-based floodwater mosquito control was commenced in 2002 in the River
Dalédlven floodplains. Bti may have some effects on non-target fauna and this motivated a
long-term follow-up study on non-target organisms in six wetlands. The initial follow up study
could not detect any negative effects neither on abundance nor diversity of insects. Since
small effects may have been missed, an improved design with 12 wetlands, six experimental
(treated) and six reference (untreated) areas, commenced in 2012. The results on wetland
insect fauna composition and weekly abundance for the first eight years, 2012-2019, showed
again complete lack of detectable negative effects at any taxonomic level from order to family
and that hydrology was the main structural factor for the insect fauna. However, we did
observe a significant abundance difference for the sub-family Chironominae between
reference and experimental areas. A closer look at the data showed a strong increase of
Chironominae in the reference areas without a simultaneous increase in the experimental
areas. Our final interpretation of the results is still pending, and we appreciate input from the
audience.
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Malaria - the risk of the re-emergence in Romania

Larisa Ivdnescu', llie Bodale', Smaranda Grigore-Hristodorescu?, Gabriela
Martinescu', Luciana Crivei', Liviu Miron'

" University of Life Sciences “lon lonescu de la Brad”" of lasi, Mihail Sadoveanu Alley, nr.8, 700490, lasi, Romania
2.University of Medicine and Pharmacy "Grigore T. Popa", Universitdtii Street, nr.16, 700115, lasi, Romdnia

Malaria is a worldwide spread disease, millions of people being affected by it every year in
Africa, India, South-East Asia, the Middle East, Central and South America, which means that
almost 50% of the world’s population is at risk of being infected with malaria. Three factors
need to coexist for malaria to re-emerge in Romania: the presence of the Anopheles vector
species, the circulation of the malaria agent in nature, as well as the occurence of favourable
climatic factors. The study has followed the identification by using the PCR (Polymerase Chain
Reaction) of the members of the Anopheles maculipennis complex from the North-eastern
area of Romania from the city of lasi and from Danube Delta. In total there have been
identified by using the PCR amplifying the ITS2 sequence of the ribosomal DNA, 217 specimens
belonging to the complex of An. maculipennis among which: 58 An. atroparvus, 18 An.
melanoon, 2 An. labranchiae, 52 An. maculipennis and 87 An. messeae. Anopheles labranchiae
is the most important vector of malaria in Europe and P. falciparum can develop
experimentally in these mosquitoes. Between 1967, when malaria has been completely
eradicated in our country, and present, the temperatures increased by 1°C. The presence of
vectors, the introduction of parasites and the conducive climate raise questions about the
possibility of malaria re-emerging and becoming re-established in Romania. Using a
mathematical model that we have implemented, which is based on the construction of a
Lagrange polynomial interpolation function, we have realised an extrapolation of the
temperature evolution for the year 2100, suggesting the progression of some favourable
conditions for the development of the Anopheles vector species and of the malaria parasite
inside of it.

Keywords: malaria, re-emergence, mosquitoes.
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Best practice for wetland mosquito control in Sweden

Matilda Jutzeler!, Martina L. Schafer?, Jan O. Lundstrom??2

1, Biologisk Myggkontroll, Nedre Daldlvens Utvecklings AB, KéInavdgen 25, SE-81021 Gysinge, Sweden.
2, Department of Medical Biochemistry and Microbiology/Zoonosis Science Center, Uppsala University, Box 582, SE-
75123, Uppsala, Sweden.

The river Daladlven flows through central Sweden and is known for its high biodiversity since
the northern and southern flora and fauna meet here. During spring and occasionally in
summer, major flooding events produce enormous amounts of floodwater mosquitoes that
cause a nuisance for the people in this area. Daily monitoring of water levels starts in April
through field visits and installation of hydrostatic probes in risk areas. Based on the flooding
magnitude and the abundance of floodwater mosquito larvae, an evaluation is made for the
need of a treatment. Inventory of larvae is measured with a dipper and requires, according to
regulations, more than 4 larvae per liter in relevant areas. The water edge of the flooded area
is measured by GPS and analysed with a digital elevation model in GIS (Geographical
Information Systems). Digital maps are sent to a helicopter to implement the airborne
treatments with granules of the biological control agent VectoBac G®, containing Bacillus
thuringiensis israelensis (Bti). The treated areas are visited 24 hours post treatment to make
a new inventory of larvae, which often results in finding only dead larvae.

ll ed SClE'IICES ol SOUH 1ern SW'tZeﬂa“d (S
p |

Location: University of Ap

uPsl), Mendrisios Swit

serland



Mc

Eurcpean Mosguito
Control Associotion

p 28-29/11/2022

Best Practices

Page36

Poster 16

Time is running: How to assess Aedes albopictus abundance and
operational efficiency of vector control in an outbreak context in
Europe? Case studies of outbreaks in France from 2020 to 2022.

Lacour G. !, Mignotte A.%, Chevalier R.?, Vernichon F. 1, Delachavonnery F.?, Esteve-

Moussion 1.3, Tizon C.*

1 Altopictus, Pérols, France

2 Altopictus, Muret, France

3 ARS Occitanie, Montpellier, France
4 Altopictus, Bayonne, France

Metropolitan France has the highest frequency of events of autochthonous transmission of
dengue, chikungunya and Zika in continental European area, with at least 31 independent
events from 2010 to 2022. Once an autochthonous case is detected in France, rapid curative
vector control operations are implemented: entomological investigations, population
information and insecticide treatments must be realized within 3 working days. This leaves
little time to estimate the vector situation before treatment. These data are thus necessary a/
to better understand the entomological and epidemiological conditions necessary for an
outbreak in a temperate environment and b/ to evaluate the effectiveness of mosquito
control interventions. We use two entomological indicators when possible: 1/ Larval
(Stegomyia) indices, considering the larval abundance (with the abacus method) and 2/ adult
mosquito trapping. Based on case studies of autochthonous dengue events that occurred in
France between 2020 and 2022, we compare both methods and present the value and limits
of these methods in function of field conditions: time between viremia and mosquito control
intervention, urban fabric, vector seasonality etc. Our experience brings arguments to develop
guidelines of standardized vector density indicators to allow the comparison of outbreaks in
Europe and in temperate environments.
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Conceptualization and logistics of the traps distribution phase of the
Citizen Science project NESCOTIGER: New strategies for the control of
Aedes albopictus in residential areas

Marcos Lépez de Felipe Escudero!, Juan Pablo Ordn Céceres?, Cristian Fernandez
Santamaria®, Pedro Maria Alarcén-Elbal?, Ignacio Gil Torré?, Isaac Garcia Masia?, Pilar
Mateo Herrero? & Rubén Bueno Mari?

1 R&D Department, Laboratorios Lokimica S.A., Valencia, Spain.
2 R&D Department, Inesfly Corporation S.L., Paiporta, Spain.

The invasive mosquito Aedes albopictus is currently widespread in European countries.
Control activities deployed by the authorities become only partially effective due to the
presence of domestic private breeding sites. Mass trapping appears to be a promising solution
with limited environmental impact but need intensive citizen collaboration. In this sense, the
NESCOTIGER project, “New strategies for the control of the tiger mosquito in residential
areas”, was designed and executed in the residential area of El Vedat de Torrent (Valencia,
Spain). Four trapping approaches were evaluated in the study site in five sectors defined in a
total area of 434.7 ha for mass control of mosquitoes in residential areas. Residents were
asked to collect, place, and maintain the traps in their gardens, for which general information
was available through different means. Mosquito traps were distributed by five public services
and neighborhood associations between April and July 2022. We describe here the work
behind the conceptualization and development of the database and its functionality
developed for the control tools distribution phase. Firstly, a spatial risk analysis was conducted
considering potential breeding sites of Ae. albopictus, housing, street catch basins and
vegetation density. Based on this analysis, the five sectors were delimited, and the total
number of households and surface parcel size was registered. Secondly, based on the plot size
of each household, quantiles were calculated for each sector, each getting a specific trap
amount. A range of one to four units corresponded to each household based on the
residence’s size. A specific data sheet was created containing this information and was sent
to the different distributing sites. Distributers were trained in the operation of this data sheet,
and a grand total of 1247 traps were distributed during the four-month period . The same
process could be employed in future similar research projects.
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Entomological surveillance of urban areas in the West Nile virus
outbreak area in Seville and Malaga (Andalusia, Southern Spain): Period
2021-2022

Marcos Lépez de Felipe Escudero, Jose Manuel Pita Gonzalez, Pedro Maria Alarcéon-
Elbal, Isaac Garcia Masia & Rubén Bueno Mari

R&D Department, Laboratorios Lokimica S.A., Valencia, Spain.

Since August 2020, an outbreak of human West Nile virus (WNV) has been active in the
autonomous communities of Extremadura (Western Spain) and specially Andalusia (Southern
Spain). In the former, the autonomous public services in response to this outbreak established
the mandatory development of Entomological Surveys in every municipality. The present
study aims to review the results of the Entomological Survey of ten different municipalities in
the provinces of Seville and Malaga (Andalusia) carried out between May 2021 and August
2022 (still ongoing during September and October 2022). A total of two to five BG-Sentinel 2
traps, baited with BG-Lure attractant, were set in each municipality. Traps were kept
constantly operating and were replaced once or twice every month (depending on the
established contract with each municipality). A total of 12098 mosquitos were captured, sexed
and identified to species levels. Also, in the case of females, individuals were classified as
unfed, blood-fed or gravid. Eight different species belonging to four different genera were
identified: 75.5% Culex (Cx. pipiens, 45.6%; Cx. perexiguus, 26.8%; Cx. theileri, 3.08% and Cx.
modestus, 0.02%), 13.1% Anopheles (An. maculipennis), 7.60% Aedes (Ae. albopictus, 7.22%;
Ae. caspius, 0.39%) and 3.79% Culiseta (Cs. longiareolata). Distribution maps and phenological
graphics are developed in a ten-time period since the collection of the traps. Based on those
results, control campaigns are modulated and developed. Culex species are the most
abundant in the study area, specially Cx. pipiens and Cx. perexiguus, both main vectors and
involved in the transmission of WNV, either mainly in urban or rural areas respectively. As
traps were set in urban or periurban areas, higher capture rates of urban mosquitoes such as
Cx. pipiens, Ae. albopictus or Cs. longiareolata were to be expected. Nevertheless, other more
rustic mosquitoes such as Cx. perexiguus, An. maculipennis or Cx. theileri point to the
introduction of rural mosquitoes into urban environments from untreated breeding sites,
mostly rice fields and other floodable areas.
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Surveillance of mosquito larvae in the Valencian Autonomous Region
(Eastern Spain)

Lopez-Pefia_David, Lis-Cantin Alvaro, Gimeno-Alpuente Adridn, Falcé-Gari José
Vicente & Jiménez-Peydrd Ricardo

Laboratory of Entomology and Pest Control, Institut Universitari Cavanilles de Biodiversitat i Biologia Evolutiva
(ICBIiBE), Universitat de Valéncia (Estudi General), C/Catedrdtico José Beltrdn 2, 46980 Paterna, Valencia (Spain)

Valencian Autonomous Region, due to its geographical location and its geological typology, is
characterized by the presence of numerous marshes along its Mediterranean coastline. These
flooded environments provide an optimal habitat for various species of mosquitoes of several
genera. So much so that this region was in the past an endemic area for diseases such as
malaria. The Entomology and Pest Control Laboratory of the University of Valencia has been
studying the diversity of mosquitoes in this area of Spain for more than 40 years. As a
consequence of this extensive experience, and due to the increasing notification of imported
cases of arboviruses such as dengue, zika, chikungunya and West Nile, the General Directorate
of Public Health and Additions of the Valencian Autonomous Government decided in 2016 to
form a multidisciplinary work group with the objective of joining forces to safeguard the health
of citizens. Since then, this Laboratory has been in charge of carrying out the entomological
surveillance of autochthonous and non-native mosquitoes such as the tiger mosquito, to find
out their urban, peri-urban and natural distribution, the population sizes, as well as
transferring this information to the aforementioned general management and to the public
health technicians of each municipality advising on where to carry out a treatment, what
product and frequency to use, and checking its effectiveness after its application. In this way,
it has been possible to know with accuracy the current distribution of vector species such as
Aedes albopictus or Culex pipiens, in this region. To this end, appropriate techniques have
been used for each casuistry to inspect mosquito larvae in the different habitats according to
the species, which have included dendrotelmas, temporary or permanent marshes,
riverbanks, ornamental fountains, pools of irrigation, troughs, scuppers, and many types of
garden elements that allow the water accumulation.
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Time is running: How to quickly estimate larval abundance of Stegomyia
mosquitoes with Abacus method

Mignotte A. !, Biai N. !, Girault C.?, Carsin S. %, Enjolras A. %, Jacqueton A. %, Vernichon
F.1, Tizon C.?, Lacour G.1

1 Altopictus, Pérols, France
2 Altopictus, Bayonne, France

Stegomyia mosquitoes (Aedes albopictus and Ae. aegypti) are important vectors of
arboviruses. During outbreaks, larval indices are the reference, but lack of time do not
currently allow for an operational estimation of larval densities. Faster and more accurate
population abundance assessment methods need to be developed to improve vector
surveillance and the evaluation of the effectiveness of vector control interventions by
operators. The abacus method has been adapted to the container mosquitoes to allow  a
rapid visual estimation of larval abundance on site. The abacus method consists of a visual
comparison between the abundance of larvae placed in a standardized container and
reference images of abundance classes. Abundance classes range from 1 to 5 for the abacus
5 and from 1 to 10 for the abacus 10. Our main objective is to test the reliability and efficiency
of the abacus method initially developed for marsh mosquitoes and validate this method as a
complement to traditional larval indices. The influence of several factors on these readings
was analyzed: the level of experience of the reader, the number of species, the quantity of
organic matter, the number of stages and the number of larvae. In total, more than 30,000
larvae and 1,800 pupae were used to build up nearly 200 tanks and take more than 600
readings. All the variables studied influenced the readings, with a tendency to overestimate
(number of species) or underestimate (quantity of organic matter, diversity of immature
stages, experience of the reader). Errors in species identification caused extreme estimation
errors. The time required to use the abacus method is much shorter than the larvae-by-
larvae counting method and thus saves a considerable amount of time. The abacus method is
suitable for widespread application in the field for container-breeding mosquito species.
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Best practices for detecting invasive mosquitoes at Points of Entry

Andrea Mosca, Paolo Roberto, Igor Boni, Mirko F. Perna, Cristina Grieco, Matteo
Giovannozzi

Istituto per le Piante da Legno e '’Ambiente (IPLA S.p.A.) - Torino - Italy

Since the Asian tiger mosquito has been involved in local transmission of mosquito-borne
diseases in Europe, active surveillance for invasive mosquito species (IMS) has become of the
utmost importance.

The main sites at risk for introduction of IMS are the so-called Points of Entry (PoE), e.g.,
storage sites for imported used tyres, greenhouses for imported aquatic plants, international
airports, container terminals, highways, and road axes that originate in colonized areas.
Several approaches can be applied for the surveillance at the PoE. Each of them has different
costs and chances of success. After a decade of surveillance at PoE, we report our observations
on the main methods applied in Piedmont (ltaly): eggs collected by ovitraps, adults collected
by BG-Sentinel traps, and larvae collected by breeding-sites sampling. Ovitraps are low-cost
and easy to use, but egg identification requires particular skills and equipment. Morphological
identification of the late larval instars obtained by hatching out eggs or adults obtained by
rearing the larvae is much easier. In the last three years (2019-2021), a total of 581 masonite
strips (used as oviposition substrate) were placed in ovitraps at PoE, collected and submerged
to obtain larvae. The larvae were later reared to the adult stage, obtaining only Aedes
albopictus and Aedes geniculatus specimens. In the same period, from a total of 199 BG-
Sentinel trapping sessions at PoE, only an IMS specimen (Aedes japonicus) was captured
(0.5%).

Larval search consisted in search and sampling immature mosquito stages, particularly L3-L4
larvae and pupae, on small man-made water containers that accumulate dead leaves, algae
and/or other organic matter. This kind of inspections often involved the areas surrounding the
PoE, focusing on sites that offer conditions conducive to the development of mosquitoes, e.g.,
cemeteries. Larval samples collected from 126 different sites were reared, obtaining IMS
specimens (Ae. japonicus and Aedes koreicus) from 16 sites (13%).

Undoubtedly, larval search takes longer than other methods, but this method allowed us to
obtain a greater amount of data on introduction and spread of IMS.
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Evaluation of the manhole physical pest management system UNFO-PLS
for mosquito control in southern Switzerland.

Diego Parrondo Monton?, Gea Wiirsch?, Lorenzo Tanadini?, Eleonora Flacio®.

1 Department for Environment Constructions and Design, Vector Ecology Unit, Institute of Microbiology, University
of Applied Sciences and Arts of Southern Switzerland, 6850 Mendrisio, Switzerland
2 Zurich Data Scientists GmbH, Sihlquai 131, 8005 Zurich, Switzerland

The container-breeding invasive exotic mosquito Aedes albopictus has spread rapidly over the
last few decades across Europe. To limit the effects of the presence of this mosquito species,
several control systems have been in place in Europe for years to control its density. Integrated
vector management (IVM) has been implemented to control its numbers. Here, we evaluated
the efficacy of one of the mechanical systems available on the market that aim to prevent
mosquitoes from gaining access to manhole water, thus preventing reproduction in these
receptors. SUPSI collaborated in the development and subsequently tested one of these
systems proposed by the Italian company UNFO PLS s.r.l. (https://www.unfo-pls.com).

The experiment was done in the municipality ofBalerna, Switzerland. Three
study zones were selected, each containing four experimental and four
control manholes. The UNFO Pest Lock System was placed in the experimental manholes and
compared to the control manholes without the device during 2020 and 2021. This allows us
to compare the differences in the presence and abundance of mosquito breeding container
larval stages to determine the effectiveness of the mechanical system.

Mosquito counts at all developmental stages were significantly lower at manholes fitted with
UNFO-PLS devices compared to control manholes. The percent reduction in mosquito counts
at the L1 stage was 95.2%, at the L2 stage was 96.3%, at the L3 stage was 97.2%, at the L4
stage was 95.0% and at the pupal stage was 92.6%.

UNFO-PLS devices are highly effective at reducing the presence of L1-L4 stage and pupal stage
mosquitos in sewer system drainage holes present in Balerna. The use of this tool is interesting
in anintegrated Ae. albopictus control system. However, the cost-benefit ratio against the use
of the larvicides must be evaluated.
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Distribution and spread of Aedes koreicus in the city of Wiesbaden,
Germany (2019-2021)

Wolf Peter Pfitzner, Nicole Sittig, Dirk Reichle

Kommunale Aktionsgemeinschaft zur Bekdmpfung der Schnakenplage e.V. (KABS)

The Korean Bush Mosquito Aedes koreicus is native to Korea, north-eastern China, eastern
Russia and parts of Japan. It was found for the first time outside of its native range in 2008 in
Belgium. After this record it appeared in several European countries in the following decade.
In Germany, Ae. koreicus was first discovered in 2015 near Augsburg, Bavaria, and in 2016 in
the city of Wiesbaden, Hesse. In the latter place it started to build up an established
population. From 2019 to 2021 this population was monitored in different parts of the city
and the surrounding areas. Altogether, 36 locations were investigated by ovitrap sampling
mainly on cemeteries. Additional larval sampling was performed in vases and basins.

The species showed only a slow expansion and after three years the populated area was just
about 150 % compared to the time before this investigation. This might be due to topographic
issues and land use but also to the simultaneous arrival and spread of Ae. j. japonicus which
was very abundant in the mountainous areas around the city. Both species are now present
in almost all parts of the town and also in a small area across the river Rhine in the city of
Mainz.
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Mass trapping and larval source management for mosquito elimination
on small Maldivian islands

Astrid Schuhbauer °, Akib Jahir 2, Najat F. Kahamba 3, Tom O. Knols %, Gordon Jackson
2, Nila F. A. Patty %, Sonu Shivdasani 2, Fredros O. Okumu 3 and Bart G. J. Knols %234 *

1 Culex Maldives, 4th Floor Jazeera Building, Boduthakurufaanu Magu, Male 20077, Maldives
2 Soneva Fushi, 4th Floor Jazeera Building, Boduthakurufaanu Magu, Male 20077, Maldives

3 Ifakara Health Institute, Ifakara P.O. Box 53, Tanzania

4 K&S Holding BV, Kalkestraat 20, 6669 CP Dodewaard, The Netherlands

> Biogents AG, Weissenburgstrasse 22, 95033 Regensburg, Germany

Globally, environmental impacts and insecticide resistance are forcing pest control
organisations to adopt eco-friendly and insecticide-free alternatives to reduce the risk of
mosquito-borne diseases, which affect millions of people, such as dengue, chikungunya or
Zika. We used, for the first time, a combination of human odor-baited mosquito traps (at 6.0
traps/ha), oviposition traps (7.2 traps/ha) and larval source management (LSM) to practically
eliminate populations of the Asian tiger mosquito Aedes albopictus (peak suppression 93.0%
(95% Cl 91.7-94.4)) and the Southern house mosquito Culex quinquefasciatus (peak
suppression 98.3% (95% Cl 97.0-99.5)) from a Maldivian island (size: 41.4 ha) within a year
and thereafter observed a similar collapse of populations on a second island (size 49.0 ha; trap
densities 4.1/ha and 8.2/ha for both trap types, respectively). On a third island (1.6 ha in size),
we increased the human odor-baited trap density to 6.3/ha and then to 18.8/ha (combined
with LSM but without oviposition traps), after which the Aedes mosquito population was
eliminated within 2 months. Such suppression levels eliminate the risk of arboviral disease
transmission for local communities and safeguard tourism, a vital economic resource for small
island developing states. Terminating intense insecticide use (through fogging) benefits
human and environmental health and restores insect biodiversity, coral reefs and marine life
in these small and fragile island ecosystems. Moreover, trapping poses a convincing
alternative to chemical control and reaches impact levels comparable to contemporary
genetic control strategies. This can benefit numerous communities and provide livelihood
options in small tropical islands around the world where mosquitoes pose both a nuisance
and disease threat.
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Pilot project of the biological control of mosquitoes in the territory of
the city of Bratislava - significant changes during the 2021 and 2022

Ing. Tomas Trosko

Environmental Section, Municipality of the Capital City of the Slovak Republic Bratislava

In the pilot project of the biological control of mosquitoes in the territory of the city of
Bratislava, significant changes of monitoring strategy and BTl application efficiency tests took
place in 2021 and 2022. Implementation of new methodology of the biological control of
mosquitoes led to the expansion of the implementation area.

The work evaluates several goals that need to be achieved for the overall effectiveness of joint
activities. The first parameter concerns the necessary frequency of monitoring in order to
obtain relevant information about the occurrence of mosquito larvae in the urban
environment and in the city outskirts.

Secondly, operational capacities of personnel need to be evaluated in order to determine the
maximal area that can be monitored or treated with various types of interventions. The work
focuses on the comparison of the year-on-year personnel effectiveness (volunteers and
professional workers) depending on training between 2021 and 2022.

Furthermore, the study evaluates the number of BTl applications performed and their time
consumption in different types of breeding sites (eg. rainwater catch basins) according to the
BTI application method used. It elaborates the impact of the adult mosquito population on
the ratio of the monitored areas and areas where monitoring or interventions are not
allowed.

It evaluates the time-effectiveness of monitoring breeding sites and of different methods
of BTl application in the most critical areas of the city with a proposal to create clusters of
breeding sites and monitoring routes.

Finally, it describes the elements of the newly created mobile application as a data centre for
sharing information between all involved parties including cross-border cooperation
INTERREG Slovakia — Austria.
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CENTRO AGRICOLTURA AMBIENTE "G.
NicoLI"

EMILIA-ROMAGNA REGION PUBLIC
HEALTH DEPARTMENT
LABORATORY OF ATMOSPHERIC
PHYSICS, UNIVERSITY OF PATRAS
APCAG

ROYAL BELGIAN INSTITUTE OF
NATURAL SCIENCES
(BOPCO)/UNIVERSITY OF ANTWERP
BENAKI PHYTOPATHOLOGICAL
INSTITUTE

CENTRO AGRICOLTURA AMBIENTE "G.
NicoLl"

ALTOPICTUS

BIOLOGISK MYGGKONTROLL
UNIVERSITY OF AGRICULTURAL
SCIENCES AND VETERINARY MEDICINE
ION IONESCU DE LA BRAD

IPLA

ECDC

LOKIMICA / RENTOKIL

CENTRO AGRICOLTURA AMBIENTE "G.
NicoLI"

ALTOPICTUS

LABORATORY OF HYGIENE AND
EPIDEMIOLOGY, FACULTY OF
MEDICINE, UNIVERSITY OF THESSALY
DEPARTMENT OF ECOLOGY AND

EVOLUTION, UNIVERSITY OF LAUSANNE

ALTOPICTUS

UNIVERSITY OF AGRICULTURAL
SCIENCES AND VETERINARY MEDICINE
ION IONESCU DE LA BRAD

ROYAL MUSEUM FOR CENTRAL AFRICA

(BOPCO)
INSTITUTE OF TROPICAL MEDICINE

J : ;
Location: University of Applied s¢

COUNTRY
SPAIN

ITALY

ITALY

GREECE

GERMANY

BELGIUM

GREECE

ITALY

FRANCE
SWEDEN
ROMANIA

ITALY
SWEDEN
SPAIN

ITALY

FRANCE

GREECE

FRANCE

FRANCE
ROMANIA

BELGIUM

BELGIUM

ences of southern Switze

PS5, P6,
P17,
P18

P1

P1
P10
P2
P7
P3

P1

P20
P4
P14

P21
02

PS5, P6,
P17,
P18

P1

P20
P10

P8

P16
P14

P7

P7

rland (SU psi), Mendrisi

o, Switzerland
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NAME
DELACHAVONNERY
F.

DELIGIANNIS
IOANNIS
DHOLLANDER
SOFIE

ENGELER LUKAS

ENJOLRAS A.
ERNDLE KLAUDIA
ESTEVE-
MOUSSION I.
FALCO-GARI JOSE
VICENTE

FERNANDEZ
SANTAMARIA
CRISTIAN

FLACIO ELEONORA

FOUQUE
FLORENCE
GEEBELEN L.

GEWEHR SANDRA

GIMENO-
ALPUENTE ADRIAN

GIOVANNOZZI
MATTEO
GIRAULT C.
GOTTLER SILKE
GRIECO CRISTINA
GRIGOR-
HRISTODORESCU
SMARAGDA
GSCHWIND
MARTIN

HAUER-LIENHART
KARINA

SHOP 28-29/11/2022

AFFILIATION
ALTOPICTUS

NATIONAL OBSERVATORY OF ATHENS

EUROPEAN FOOD SAFETY AUTHORITY
(EFSA)

INSTITUTE OF MICROBIOLOGY,
UNIVERSITY OF APPLIED SCIENCES AND
ARTS OF SOUTHERN SWITZERLAND
(SUPSI)

ALTOPICTUS
SUPSI
ARS-OCCITANIE

LABORATORY OF ENTOMOLOGY AND
PEST CONTROL, INSTITUT UNIVERSITARI
CAVANILLES DE BIODIVERSITAT |
BIOLOGIA EVOLUTIVA (ICBIBE)

LOKIMICA SA

SUPSI

TDR/WORLD HEALTH ORGANIZATION

SERVICE OF EPIDEMIOLOGY OF
INFECTIOUS DISEASES, SCIENSANO
ECODEVELOPMENT SA

LABORATORY OF ENTOMOLOGY AND
PEST CONTROL, INSTITUT UNIVERSITARI
CAVANILLES DE BIODIVERSITAT |
BIOLOGIA EVOLUTIVA (ICBIBE)

IPLA

ALTOPICTUS
BIOGENTS AG
IPLA

UNIVERSITY OF MEDICINE AND
PHARMACY "GRIGORE T. POPA"

SWISS TROPICAL AND PUBLIC HEALTH
INSTITUTE (SWISSTPH)/ UNIVERSITY OF
BASEL

INTERREG PROJECT MOSQUITO
BIOREGULATION

J : ;
Location: University of Applied s¢

ences of southern Switze

COUNTRY
FRANCE

GREECE

ITALY

SWITZRERLAND

FRANCE
SWITZERLAND
FRANCE

SPAIN

SPAIN

SWITZERLAND

SWITZERLAND

BELGIUM

GREECE

SPAIN

ITALY

FRANCE
GERMANY
ITALY
ROMANIA

SWITZERLAND

AUSTRIA

P16

P10

04

P8

P20
P8
P16

P19

P17

P8, P9,
P22
09

P7

03,
P10
P19

P21

P20
P2

P21
P14

P8

P11

rland (SU psi), Mendrisi

o, Switzerland
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NAME AFFILIATION COUNTRY
HEREKAKIS EDGE IN EARTH OBSERVATION GREECE P10
THEMISTOKLIS SCIENCES
HERMY M.R.G. SERVICE OF EPIDEMIOLOGY OF BELGIUM P7
INFECTIOUS DISEASES, SCIENSANO
HERRERO PILAR R&D DEPARTMENT, LABORATORIOS SPAIN P5, P6,
MATEO LOKIMICA S.A., VALENCIA P17
HESSON JENNY BIOLOGISK MYGGKONTROLL/NEDAB SWEDEN P12
HOLMGREN- BIOLOGISK MYGGKONTROLL/NEDAB SWEDEN P13
MOLIN SANDRA
IATROU MILTOS ECODEVELOPMENT SA GREECE P10
IVANESCU LARISA  UNIVERSITY OF LIFE SCIENCES "ION ROMANIA P14
IONESCU DE LA BRAD" FACULTY OF
VETERINARY MEDICINE
JACKSON GORDON  SONEVA FUSHI MALDIVES P24
JACOB NICO APC AG GERMANY P2
JAHIR AKIB CULEX MALDIVES, SONEVA FUSHI MALDIVES P24
JIMENEZ-PEYDRO  LABORATORY OF ENTOMOLOGY AND SPAIN P19
RICARDO PEST CONTROL, INSTITUT UNIVERSITARI
CAVANILLES DE BIODIVERSITAT |
BIOLOGIA EVOLUTIVA (ICBIBE)
JUTZELER MATILDA BIOLOGISK MYGGKONTROLL/NEDAB SWEDEN P15
KAHAMBA NAJAT  IFAKARA HEALTH INSTITUTE TANZANIA P24
KASKARA MARIZA  EDGE IN EARTH OBSERVATION GREECE P10
SCIENCES
KASSEL APC AG GERMANY P2
ALEXANDER
KIOUTSIOUKIS LABORATORY OF ATMOSPHERIC GREECE P10
IOANNIS PHYSICS, UNIVERSITY OF PATRAS
KNOLS BART G.J.  CULEX MALDIVES/ SONEVA FUSHI/ MALDIVES P24

IFAKARA HEALTH INSTITUTE/ K&S
HOLDING BV

KNOLS TOM O. K&S HOLDING BV NETHERLANDS P24
KONTOES NATIONAL OBSERVATORY OF ATHENS ~ GREECE P10
CHARALAMPOS
KOUREAS LABORATORY OF HYGIENE AND GREECE P10
MICHALIS EPIDEMIOLOGY, FACULTY OF
MEDICINE, UNIVERSITY OF THESSALY
LACOUR ALTOPICTUS FRANCE P16,
GUILLAUME P20
LERNOUT T. SERVICE OF EPIDEMIOLOGY OF BELGIUM P7
INFECTIOUS DISEASES, SCIENSANO
LIS-CANTIN LABORATORY OF ENTOMOLOGY AND SPAIN P19
ALVARO PEST CONTROL, INSTITUT UNIVERSITARI

CAVANILLES DE BIODIVERSITAT |
BIOLOGIA EVOLUTIVA (ICBIBE)

J : ;
Location: University of Applied sC

ences of southern Switze

rland (SU psi), Mendrisi

0, Switzerland
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NAME

LOPEZ DE FELIPE
ESCUDERO
MARCOS
LOPEZ-PENA
DAVID

LUNDSTROM JAN

MARTINESCU
GABRIELA

MASIA ISAAC
GARCIA

MICHAELAKIS
ANTONIOS
MIGNOTTE
ANTOINE
MIRON LIVIU

MOSCA ANDREA

MOURELATOS
SPYRIDON
MULLER GABI

MULLER PIE

MULLER R.
OKUMU FREDROS
ORAN CACERES
HUAN PABLO
PARRONDO DIEGO
PATTY NILA
PEDRAITA SERENA

PERNA MIRKO F.
PFITZNER WOLF
PETER

PITA GONZALEZ
JOSE MANUEL
RAVASI DAMIANA

SHOP 28-29/11/2022

AFFILIATION
LOKIMICA SA

LABORATORY OF ENTOMOLOGY AND
PEST CONTROL, INSTITUT UNIVERSITARI
CAVANILLES DE BIODIVERSITAT |
BIOLOGIA EVOLUTIVA (ICBIBE)

BIOLOGISK MYGGKONTROLL/NEDAB

UNIVERSITY OF AGRICULTURAL
SCIENCES AND VETERINARY MEDICINE
ION IONESCU DE LA BRAD

R&D DEPARTMENT, LABORATORIOS
LOKIMICA S.A., VALENCIA

BENAKI PHYTOPATHOLOGICAL
INSTITUTE
ALTOPICTUS

UNIVERSITY OF AGRICULTURAL
SCIENCES AND VETERINARY MEDICINE
ION IONESCU DE LA BRAD

IPLA

ECODEVELOPMENT S.A.

CITY OF ZURICH, URBAN PEST
ADVISORY SERVICE

SWISS TROPICAL AND PUBLIC HEALTH
INSTITUTE (SWISSTPH)/ UNIVERSITY OF
BASEL

INSTITUTE OF TROPICAL MEDICINE
IFAKARA HEALTH INSTITUTE

LOKIMICA SA

SUPSI

CULEX MALDIVES

SWISS CENTRE FOR CARTOGRAPHY OF
THE FAUNA

IPLA

KABS E.V.

LOKIMICA SA

SUPSI

J : ;
Location: University of Applied s¢

ences of southern Switze

COUNTRY
SPAIN

SPAIN

SWEDEN

ROMANIA

SPAIN

GREECE

FRANCE

ROMANIA

ITALY
GREECE

SWITZERLAND

SWITZERLAND

BELGIUM
TANZANIA
SPAIN

SWITZERLAND
MALDIVES
SWITZERLAND

ITALY
GERMANY

SPAIN

SWITZERLAND

P5, P6,
P17,
P18

P19

P4,
P12,
P13,
P15
P14

P5, P6,
P17,
P18

P3

P16,
P20

P14

P21

07,
P10

P8

P8

P7
P24
P17

P9, P22
P24
P8

P21
P23

P18

P9

rland (SU psi), Mendrisi

o, Switzerland
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NAME
REBOLLEDO J.

REICHLE DIRK
ROBERTO PAOLO

SANCHEZ ANNA
FLOR
SCHAFER MARTINA

SCHAFFNER
FRANCIS
SCHNEIDER A.
SCHUHBAUER
ASTRID
SEEBACHER
BARBARA

SHIVDASANI SONU
SITTIG NICOLE
SMITZ N.

SOLDATI
VALENTINA
TANADINI
LORENZO
TANADINI MATTEO
TIZON C.

TORRO IGNACIO
GIL
TROSKO TOMAS

TSAPRAILIS KOSTIS
TSENI XANTHI
TSOUNI ALEXIA

UTESENY
KAROLINE
VALLIANATOS
DIMITRIS

VAN BORTEL W.
VANDERHEYDEN A.

SHOP 28-29/11/2022

AFFILIATION

SERVICE OF EPIDEMIOLOGY OF
INFECTIOUS DISEASES, SCIENSANO
KABS E.V.

IPLA

UNIVERSITAT DE VALENCIA, VALENCIA,

BIOLOGISK MYGGKONTROLL/NEDAB

FRANCIS SCHAFFNER CONSULTANCY

INSTITUTE OF TROPICAL MEDICINE
BIOGENTS AG

VEREIN BIOLOGISCHE

GELSENREGULIERUNG ENTLANG THAYA

UND MARCH/INTERREG PROJECT
MOSQUITO BIOREGULATION
INTERREG PROJECT MOSQUITO
BIOREGULATION

CULEX MALDIVES, SONEVA FUSHI
KABS E.V.

ROYAL MUSEUM FOR CENTRAL AFRICA
(BOPCO)

SUPSI

ZURICH DATA SCIENTISTS GMBH

ZURICH DATA SCIENTISTS GMBH
ALTOPICTUS

R&D DEPARTMENT, INESFLY
CORPORATION S.L., PAIPORTA,
MUNICIPALITY OF THE CITY OF
BRATISLAVA

NATIONAL OBSERVATORY OF ATHENS
ECODEVELOPMENT SA

EDGE IN EARTH OBSERVATION
SCIENCES

INTERREG PROJECT MOSQUITO
BIOREGULATION

EDGE IN EARTH OBSERVATION
SCIENCES

INSTITUTE OF TROPICAL MEDICINE
ROYAL BELGIAN INSTITUTE OF
NATURAL SCIENCES (BOPCO)

COUNTRY
BELGIUM

GERMANY
ITALY
SPAIN

SWEDEN

SWITZERLAND

BELGIUM
GERMANY

AUSTRIA

MALDIVES
GERMANY
BELGIUM

SWITZERLAND

SWITZERLAND

SWITZERLAND
FRANCE

SPAIN

SLOVAKIA

GREECE
GREECE
GREECE

AUSTRIA

GREECE

BELGIUM
BELGIUM

P7

P23
P21
P6

P12,
P13,
P15
o1

P7
P24

P11

P24
P23
P7

P9

P22

P9

P16,
P20
PS5, P6,
P17

P25

P10
P10
P10

P11

P10

P7
P7

Locatio

n: University of Applied st

ences of southern Switze

rland (SU psi), Mendrisi

o, Switzerland
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NAME
VANSLEMBROUCK
A.

VERNICHON F.

VONTAS JOHN
WEITZEL THOMAS

WINT WILLIAM

WURSCH GEA

SHOP 28-29 J11/ 2022

AFFILIATION
INSTITUTE OF TROPICAL MEDICINE

ALTOPICTUS

IMBB-FORTH

KOMMUNALE AKTIONSGEMEINSCHAFT
ZUR BEKAMPFUNG DER
SCHNAKENPLAGE E.V. (KABS)
ENVIRONMENTAL RESEARCH GROUP
OXFORD

SUPSI

Location: University of Applied st

ences of southern Switze

COUNTRY
BELGIUM

FRANCE

GREECE
GERMANY

UK

SWITZERLAND

P7

P16,
P20
08

05

06

P226

rland [SUPSI), Mendrisi

0, Switzerland
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SHOP 28-29/11/2022

List of Participants - Workshop

Name
ABU IMROZ ALI

AHOGNI IDELPHONSE
BONAVENTURE

ALBERTAZZI MICHELE

ALBIERI ALESSANDRO

ANTALIS VASILIS
AUER JUDITH
BAKRAN-LEBL KARIN
BALATSOS GEORGIOS

BECK MATTHIAS
BECKER NORBERT
BELICA MICHAL

BELLET CHRISTOPHE
BENDER CHRISTELLE

BERGERON ALEXIS

BESNARD GILLES
BLUE CHRISTIAN

BORSOVA KRISTINA

BRIET OLIVIER
BROGLIA TOMMASO
BUENO-MARI RUBEN
CABANOVA VIKTORIA

Affiliation
RUSSELL IPM LTD.

CENTRE FOR RESEARCH IN
ENTOMOLOGY OF
COTONOU

COLKIM SRL

CENTRO AGRICOLTURA
AMBIENTE "G. NICOLI"
ECODEVELOPMENT SA

APC AG
AGES

BENAKI
PHYTOPATHOLOGICAL
INSTITUTE

KABS

GFS

MUNICIPALITY OF THE CITY
OF BRATISLAVA
EID RHONE-ALPES

SYNDICAT DE LUTTE
CONTRE LES MOUSTIQUES
DU BAS-RHIN

SYNDICAT DE LUTTE
CONTRE LES MOUSTIQUES
DU BAS-RHIN

EID RHONE-ALPES

BIOLOGISK
MYGGKONTROLL
INSTITUTE OF VIROLOGY,
BIOMEDICAL RESEARCH
CENTER SAS, SLOVAKIA
ECDC

AP & G CO., INC
LOKIMICA / RENTOKIL

INSTITUTE OF VIROLOGY,
BIOMEDICAL RESEARCH
CENTER SAS, SLOVAKIA

Location: University of Applied st

Country
UK
BENIN

ITALY
ITALY

GREECE
GERMANY
AUSTRIA
GREECE

DEUTSCHLAND
DEUTSCHLAND
SLOVAKIA

FRANCE
FRANCE

FRANCE

FRANCE
SWEDEN

SLOVAKIA

SWEDEN
ITALY
SPAIN
SLOVAKIA

ences of southern Switze

rland [SUPSI], Mendrisi

o, Switzerland
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Name Affiliation Country
CHIARA ALESSANDRO COLKIM S.R.L. ITALY
CHIARANZ GIORGIO AIDPI ITALY
CHOUIN SEBASTIEN CONSEIL DEPARTEMENTAL FRANCE
DE LA CHARENTE-
MARITIME - SERVICE
DEMOUSTICATION
CHRISTIAN SMERALDI CONSEIL DEPARTEMENTAL FRANCE
CHARENTE-MARITIME 17
CHRISTIAN ZERBONI ACO AG SWITZERLAND
COULIBALY FANGALA FRENCH NATIONAL FRANCE
HAMIDOU RESEARCH INSTITUTE FOR
SUSTAINABLE
DEVELOPMENT
CRIVEI LUCIANA UNIVERSITY OF ROMANIA
AGRICULTURAL SCIENCES
AND VETERINARY
MEDICINE ION IONESCU
DE LA BRAD
DEBLAUWE ISRA INSTITUTE OF TROPICAL BELGIUM
MEDICINE
DELACOUR SARAH QUIMERA BIOLOGICAL SPAIN
SYSTEMS/ UNIVERSITY OF
ZARAGOZA
DHOLLANDER SOFIE EUROPEAN FOOD SAFETY ITALY
AUTHORITY (EFSA)
DRAGO ANDREA ENTOSTUDIO SRL ITALIA
ENGELER LUKAS INSTITUTE OF SWITZRERLAND
MICROBIOLOGY,
UNIVERSITY OF APPLIED
SCIENCES AND ARTS OF
SOUTHERN SWITZERLAND
(SUPSI)
ERNDLE KLAUDIA SUPSI SWITZERLAND
FIORENTE FRANCESCO BLEU LINE / PEST ITALIA
MANAGEMENT
CONSULTANT
FLACIO ELEONORA SUPSI SWITZERLAND
FLAMIG SYLVIE SYLVIE FLAMIG M |U|T SWITZERLAND
FOUQUE FLORENCE TDR/WORLD HEALTH SWITZERLAND
ORGANIZATION
GEORGALLIDES FRIXOS G.Z. ICARUS 222 LTD CYPRUS
GEWEHR SANDRA ECODEVELOPMENT SA GREECE
o
LN - itzerland
gJD itzerland [SUPSIL Mendrisio; Switze
& ences of Southern S

J : ;
Location: University of Applied s¢
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Name
GSCHWIND MARTIN
HAUER KARINA

HESSON JENNY

HOLM CHRISTIAN
KANSTRUP
HOLMGREN-MOLIN
SANDRA
IBANEZ-JUSTICIA ADOLFO

IORDANIDIS
KONSTANTINOS
IVANESCU LARISA

JAKERIAN GEORGES
JEANNIN CHRISTIAN
JEREMY SCHWEITZER

JERRENTRUP HANS
JOST ARTUR
JUTZELER MATILDA

KALAITZOPOULOU
STYLIANI
KARCH ANAIS

KLOCKER LISA

LACOUR GUILLAUME

SHOP 28-29/11/2022

Affiliation
SWISS TPH

VEREIN BIOLOGISCHE
GELSENREGULIERUNG
ENTLANG THAYA UND
MARCH

BIOLOGISK
MYGGKONTROLL/NEDAB
UVMEDICO

BIOLOGISK
MYGGKONTROLL/NEDAB
NETHERLANDS FOOD AND
CONSUMER PRODUCT
SAFETY AUTHORITY
(NVWA), NETHERLANDS
INSTITUTE FOR VECTORS,
INVASIVE PLANTS AND
PLANT HEALTH (NIVIP),
CENTRE FOR MONITORING
OF VECTORS (CMV)
ECODEVELOPMENT SA

UNIVERSITY OF LIFE
SCIENCES "ION IONESCU
DE LA BRAD" FACULTY OF
VETERINARY MEDICINE
ARD

EDIALUX FRANCE

SERVIE DE
DEMOUSTICATION DE LA
BRIGADE VERTE

KABS

KABS E.V.

BIOLOGISK
MYGGKONTROLL/NEDAB
ECODEVELOPMENT S.A.

ARD

NATURPARK
NAGELFLUHKETTE AND
INATURA DORNBIRN
ALTOPICTUS

Locatio

n: University of Applied st

Country
SWITZERLAND
AUSTRIA

SWEDEN
DENMARK
SWEDEN

NETHERLANDS

GREECE

ROMANIA

FRANCE
FRANCE
FRANCE

GERMANY
GERMANY
SWEDEN

GREECE

FRANCE
AUSTRIA

FRANCE

ences of southern Switze

rland (SU psi), Mendrisi

o, Switzerland
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Name
L'AMBERT GREGORY

LOPEZ DE FELIPE
ESCUDERO MARCOS
LOPEZ-PENA DAVID

LUETHY PETER LUTHY
LUNDSTROM JAN

MARTINI SIMONE
MAUREEN LECONGE
MIGNOTTE ANTOINE
MIRKOVIC ALEKSANDAR
MITROVIC JELENA

MOHAMMEDANI MUSA

MOSCA ANDREA
MOURELATOS SPYRIDON
MULLER GABI

NOGUES GEORGES
OMOKUNGBE BODUNRIN

ORONDO PAULINE

PARRONDO DIEGO

SHOP 28-29/11/2022

Affiliation
EID MEDITERRANEE
LOKIMICA SA

LABORATORY OF
ENTOMOLOGY AND PEST
CONTROL, INSTITUT
UNIVERSITARI CAVANILLES
DE BIODIVERSITAT |
BIOLOGIA EVOLUTIVA
(ICBIBE), UNIVERSITAT DE
VALENCIA (ESTUDI
GENERAL),
C/CATEDRATICO JOSE
BELTRAN 2, 46980
PATERNA, VALENCIA
(SPAIN)

PETER LUTHY

BIOLOGISK
MYGGKONTROLL/NEDAB
ENTOSTUDIO SRL

EDIALUX
ALTOPICTUS
EKOSAN PLUS

JKP "GRADSKA CISTOCA"
BEOGRAD

FEDERAL MINISTRY OF
HEALTH

IPLA

ECODEVELOPMENT S.A.

CITY OF ZURICH, URBAN
PEST ADVISORY SERVICE
EDIALUX FRANCE

JUSTUS-LIEBIG
UNIVERSITY, GIEREN
JOMO KENYATTA
UNIVERSITY OF
AGRICULTURE AND
TECHNOLOGY

SUPSI

Locatio

n: University of Applied st

Country
FRANCE
SPAIN

SPAIN

SWITZERLAND
SVERIGE

ITALY
FRANCE
FRANCE
SERBIA
SERBIA

SUDAN

ITALY
GREECE
SWITZERLAND

FRANCE
GERMANY

KENYA

SWITZERLAND

ences of southern Switze

rland (suPsl), Mendrisi

o, Switzerland
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Name

PATELLI NICCOLO

PERIC MILENKA

PERROS NIKOLAOS
PFIRSCH FRANCOISE
PFITZNER WOLF PETER
PHILIPPE BINDLER

RADOSAVLIEVIC MILENKO
REGGIANI NAZARENO
REIG MARTA

RENOUX OLIVIA

ROBERTO PAOLO
ROSE ANDREAS
RUOCCO GIOELE
RUZZA MICHELE
SCHAFER MARTINA

SCHAFFNER FRANCIS
SCHNEIDER ANNA

SCHROTTER SIEGFRIED
SCHUHBAUER ASTRID
SEEBACHER BARBARA

SLAVI MAHI

SPINA GIUSEPPE
STEPHANE CAMPOS
SUTER TOBIAS

SHOP 28-29/11/2022

Affiliation

BIOECOLOGY - UNIVERSITY
OF MODENA AND REGGIO
EMILIA

JKP "GRADSKA CISTOCA"
BEOGRAD
ECODEVELOPMENT S.A.

EMCA
KABS E.V.

BRIGADE VERTE -
DEMOUSTICATION
EKOSAN PLUS

INDUPHARMA SRL
MYLVAS.A.

SYNDICAT DE LUTTE
CONTRE LES MOUSTIQUES
DU BAS-RHIN

IPLA

BIOGENTS AG
EKOMMERCE SRL
COLKIM SRL

BIOLOGISK
MYGGKONTROLL/NEDAB
FRANCIS SCHAFFNER
CONSULTANCY
INSTITUTE FOR TROPICAL
MEDICINE, ANTWERP
EKLA GMBH

BIOGENTS AG

VEREIN BIOLOGISCHE
GELSENREGULIERUNG
ENTLANG THAYA UND
MARCH AND INTERREG
PROJECT MOSQUITO
BIOREGULATION AUSTRIA
EMCA

EKOMMERCE SRL
EID RHONE-ALPES
SWISS TPH

J : ;
Location: University of Applied s¢

Country

ITALY

SERBIA

GREECE
FRANCE
GERMANY
FRANCE

SERBIA
ITALY
ESPANA
FRANCE

ITALY
GERMANY
ITALY
ITALY
SWEDEN

SWITZERLAND
BELGIUM

ITALIA
GERMANY
AUSTRIA

GREECE

ITALY

FRANCE
SWITZERLAND

ences of southern Switze

rland (SU psi), Mendrisi

o, Switzerland
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Name
THILLY XAVIER
THOMAS WEITZEL

TOKATLIAN RODRIGUEZ
ARTIN
TOLLIS MAURIZIO

TROSKO TOMAS

TSAGKARIS PARASCHOS
UTESENY KAROLINE

VLACHOS GEORGIOS
VONTAS JOHN
WINT WILLIAM

YVES LEFEBVRE
ZANKL NIKO

SHOP 28-29/11/2022

Affiliation
EDIALUX FRANCE
KABS

ICYBAC GMBH

EKLA GMBH

MUNICIPALITY OF THE CITY

OF BRATISLAVA
ECODEVELOPMENT S.A.

INTERREG PROJECT
MOSQUITO
BIOREGULATION
ECODEVELOPMENT S.A.

IMBB-FORTH

ENVIRONMENTAL
RESEARCH GROUP
OXFORD
ACO AG

BIOGENTS AG

Locatio

n: University of Applied sci

Country
FRANCE
GERMANY
GERMANY

ITALIEN
SLOVAKIA

GREECE
AUSTRIA

GREECE
GREECE
UK

SWITZERLAND
GERMANY

ences of southern Switze

rland [SUPSI], Mendrisi

o, Switzerland
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List of Participants — Training course

Name
AHOGNI
ANTALIS
BAKRAN-LEBL
BALATSOS
BESNARD

BORSOVA
CABANOVA

COULIBALY
CRIVEI
DEBLAUWE
DELACOUR
HAUER
IBANEZ-JUSTICIA
IVANESCU
KARCH

KURUCZ
LACOUR
LOPEZ DE FELIPE ESCUDERO

MICHELUTTI
MITROVIC

MULLER
RUOCCO

SCHNEIDER

SEEBACHER
UTESENY

ZANKL

Locatio

Affiliation

IDELPHONSE BONAVENTURE
VASSILIS

KARIN

GEORGIOS

GILLES

KRISTINA
VIKTORIA

FANGALA HAMIDOU
LUCIANA

ISRA

SARAH

KARINA

ADOLFO

MARIA LARISA
ANAIS

KORNELIA
GUILLAUME
MARCOS

ALICE
JELENA

GABI
GIOELE

ANNA

BARBARA
KAROLINE

NIKO

n: University of Applied sci

ences of southern Switze

Country
BENIN
GREECE
AUSTRIA
GREECE
FRANCE

SLOVAKIA
SLOVAKIA

FRANCE
ROMANIA
BELGIUM
SPAIN
AUSTRIA
NETHERLANDS
ROMANIA
FRANCE

HUNGARY
FRANCE
SPAIN

ITALY
SERBIA

SWITZERLAND
ITALY

BELGIUM

AUSTRIA
AUSTRIA

GERMANY

rland [SUPSI), Mendrisi

o, Switzerland



