An Integrative Eco-Epidemiological Analysis of West Nile Virus Transmission

Technical Appendix 3. Expert-based distribution and abundance of Culex mosqguitoes
and wild birds

3.1 Culex mosquitoes

The abundance of the two vectors spediesex modestus andCx. pipiens, was evaluated
according to five index classes (0: absent; 1: \@nwydensities; 2: low densities; 3: high
densities; 4: very high densities) in each landecaype and for each season, based on
literature and expert opinions (Rioux and Arnolg53; Rioux, 1958; Service, 1969; Mouchet
et al., 1970; Savage et al., 1999; Vinogradovap2Medlock et al., 2005; Balenghien et al.,
2006). Considering the number of host-seeking mitsdemales in a bird-baited trap per
collection night, the five classes were definedollsws: absent: never collected; very low
densities: few individuals collected; low densiti&8 to 40 individuals collected; high
densities: 40 to 100 individuals collected; verghhdensities: >100 individuals collected.
For each land cover type, we considered two distintvities to mapi) ‘breeding areas’,
defined as areas where water bodies of differgresysuch as rice fields, water ponds,
marshes, etc, are available for mosquito femalémyttheir eggs, and) ‘host-seeking

areas’, defined as areas where mosquito femalestdoviposit but where they can move to
seek a host to take the blood meal necessary &ajetheir eggs. “Urban areas” (dense
urban areas and suburban areas) were identifipdtaatial breeding areas fGx. pipiens, as
this species may breed in small containers likelgd present in these classes (Table S4).
We then used the mosquito database informatiorGd8dspatial analysis tools (spatial
selections) to map the most realistic distribubdmosquitoes for each season and each
species, taking into account the dispersal distanaoend the breeding areas. This active

dispersal for mosquitoes usually consists of neddyi short distances (about a few hundred



meters), although longer flights of >1 km may oaéinosts and oviposition sites are widely
separated (Service, 1997). Here we consideredrbatjuitoes can disperse from the breeding
areas into favourable host-seeking areas neighfptine breeding areas.
For each species and season, the land cover mapni€al Appendix 2, Figure S1) was thus
reclassified to produce a mosquito abundance inogx
- each land cover object was classified as ‘breesiiteg ‘host-seeking site’ or ‘other’
according to its land cover type and the mosquet@aloase,
- amosquito abundance index value was attributedtd land cover object: ‘breeding
site’ objects and ‘host-seeking site’ objects nbmlring ‘breeding sites’, according to
the land cover type and the associated mosquitg tha null-value was attributed to

all other objects.

3.2. Wild birds

The abundance of each of the 180 wild bird spgciesall wild bird species present in the
study area excluding rare and vagrant speciesewasiated according to four index classes
(0: absent - the species is never or accidentalbgved; 1: uncommon; 2: frequent; 3:

common) in each land cover type and for each selaa®ed on ornithologist expert opinions.
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Table $S4. Culex modestus and Culex pipiens breeding sites, Camar gue region, Southern

France.

Species Season Habitat Activity Occurence
Culex modestus Spring Sea Breeding absent
Culex modestus Spring Beaches and herbaceous dunes Breeding absent
Culex modestus Spring Dune forest Breeding absent
Culex modestus Spring Salt water lagoon Breeding uncommon
Culex modestus Spring Salty bare soil Breeding absent
Culex modestus Spring Salt marsh vegetation Breeding uncommon
Culex modestus Spring Floating aquatic vegetation Breeding uncommo
Culex modestus Spring Open water (fresh water) Breeding uncommon
Culex modestus Spring Mud flats with low salinity Breeding absent
Culex modestus Spring Reed beds Breeding frequent
Culex modestus Spring Marshes with scirpus and rushes Breeding omnmwn
Culex modestus Spring Rush wetland temporarily flooded Breeding sealt
Culex modestus Spring Rush prairies never flooded Breeding absent
Culex modestus Spring Dry herbaceous areas Breeding absent
Culex modestus Spring Riparian forest Breeding uncommon
Culex modestus Spring Hedges Breeding absent
Culex modestus Spring Forest Breeding absent
Culex modestus Spring Scrubland Breeding absent
Culex modestus Spring Vineyard Breeding absent
Culex modestus Spring Bare soil Breeding absent
Culex modestus Spring Fruit trees Breeding absent
Culex modestus Spring Rice fields Breeding frequent
Culex modestus Spring Cereals Breeding absent
Culex modestus Spring Fallow land Breeding absent
Culex modestus Spring Dense urban areas Breeding absent
Culex modestus Spring Suburban areas Breeding absent
Culex modestus Spring Saltworks Breeding absent
Culex modestus Summer Sea Breeding absent
Culex modestus Summer Beaches and herbaceous dunes Breedipg absent
Culex modestus Summer Dune forest Breeding absent
Culex modestus Summer Salt water lagoon Breeding uncommon
Culex modestus Summer Salty bare soil Breeding absent
Culex modestus Summer Salt marsh vegetation Breeding frequent
Culex modestus Summer Floating aquatic vegetation Breedin freguen
Culex modestus Summer Open water (fresh water) Breeding frequent
Culex modestus Summer Mud flats with low salinity Breeding uncontmo
Culex modestus Summer Reed beds Breeding abundant
Culex modestus Summer Marshes with scirpus and rushes Breeding quérm
Culex modestus Summer Rush wetland temporarily flooded Breeding coammon
Culex modestus Summer Rush prairies never flooded Breeding absent




Culex modestus Summer Dry herbaceous areas Breeding absent
Culex modestus Summer Riparian forest Breeding uncommon
Culex modestus Summer Hedges Breeding absent

Culex modestus Summer Forest Breeding uncommon
Culex modestus Summer Scrubland Breeding absent

Culex modestus Summer Vineyard Breeding absent

Culex modestus Summer Bare soil Breeding absent

Culex modestus Summer Fruit trees Breeding absent

Culex modestus Summer Rice fields Breeding common
Culex modestus Summer Cereals Breeding absent

Culex modestus Summer Fallow land Breeding absent
Culex modestus Summer Dense urban areas Breeding uncommor
Culex modestus Summer Suburban areas Breeding uncommon|
Culex modestus Summer Saltworks Breeding absent

Culex modestus Autumn Sea Breeding absent

Culex modestus Autumn Beaches and herbaceous dunes Breeding absent
Culex modestus Autumn Dune forest Breeding absent
Culex modestus Autumn Salt water lagoon Breeding absent
Culex modestus Autumn Salty bare soll Breeding absent
Culex modestus Autumn Salt marsh vegetation Breeding uncommon
Culex modestus Autumn Floating aquatic vegetation Breeding uncommo
Culex modestus Autumn Open water (fresh water) Breeding uncommon
Culex modestus Autumn Mud flats with low salinity Breeding absent
Culex modestus Autumn Reed beds Breeding uncommon
Culex modestus Autumn Marshes with scirpus and rushes Breeding  omncon
Culex modestus Autumn Rush wetland temporarily flooded Breeding| seatt

Culex modestus Autumn Rush prairies never flooded Breeding| absent
Culex modestus Autumn Dry herbaceous areas Breeding absent
Culex modestus Autumn Riparian forest Breeding absent
Culex modestus Autumn Hedges Breeding absent

Culex modestus Autumn Forest Breeding absent

Culex modestus Autumn Scrubland Breeding absent

Culex modestus Autumn Vineyard Breeding absent

Culex modestus Autumn Bare soil Breeding absent

Culex modestus Autumn Fruit trees Breeding absent

Culex modestus Autumn Rice fields Breeding frequent
Culex modestus Autumn Cereals Breeding absent

Culex modestus Autumn Fallow land Breeding absent
Culex modestus Autumn Dense urban areas Breeding| absent
Culex modestus Autumn Suburban areas Breeding absent
Culex modestus Autumn Saltworks Breeding absent

Culex pipiens Spring Sea Breeding absent

Culex pipiens Spring Beaches and herbaceous dunes Breeding absent
Culex pipiens Spring Dune forest Breeding absent
Culex pipiens Spring Salt water lagoon Breeding absent




Culex pipiens Spring Salty bare soil Breeding absent
Culex pipiens Spring Salt marsh vegetation Breeding absent
Culex pipiens Spring Floating aquatic vegetation Breeding uncommo
Culex pipiens Spring Open water (fresh water) Breeding frequent
Culex pipiens Spring Mud flats with low salinity Breeding uncommo
Culex pipiens Spring Reed beds Breeding uncommon
Culex pipiens Spring Marshes with scirpus and rushes Breeding omnmwn
Culex pipiens Spring Rush wetland temporarily flooded Breeding cammon
Culex pipiens Spring Rush prairies never flooded Breeding uncommo
Culex pipiens Spring Dry herbaceous areas Breeding absent
Culex pipiens Spring Riparian forest Breeding uncommon
Culex pipiens Spring Hedges Breeding absent

Culex pipiens Spring Forest Breeding uncommon
Culex pipiens Spring Scrubland Breeding absent

Culex pipiens Spring Vineyard Breeding absent

Culex pipiens Spring Bare soil Breeding absent

Culex pipiens Spring Fruit trees Breeding uncommon
Culex pipiens Spring Rice fields Breeding common
Culex pipiens Spring Cereals Breeding absent

Culex pipiens Spring Fallow land Breeding absent
Culex pipiens Spring Dense urban areas Breeding uncommon|
Culex pipiens Spring Suburban areas Breeding frequent
Culex pipiens Spring Saltworks Breeding absent

Culex pipiens Summer Sea Breeding absent

Culex pipiens Summer Beaches and herbaceous dunes Breedipg absent
Culex pipiens Summer Dune forest Breeding absent
Culex pipiens Summer Salt water lagoon Breeding absent
Culex pipiens Summer Salty bare soil Breeding absent
Culex pipiens Summer Salt marsh vegetation Breeding absent
Culex pipiens Summer Floating aquatic vegetation Breedin common
Culex pipiens Summer Open water (fresh water) Breeding common
Culex pipiens Summer Mud flats with low salinity Breeding uncontmo
Culex pipiens Summer Reed beds Breeding common
Culex pipiens Summer Marshes with scirpus and rushes Breeding quérm
Culex pipiens Summer Rush wetland temporarily flooded Breeding eqdient
Culex pipiens Summer Rush prairies never flooded Breeding uncommo
Culex pipiens Summer Dry herbaceous areas Breeding absent
Culex pipiens Summer Riparian forest Breeding common
Culex pipiens Summer Hedges Breeding absent

Culex pipiens Summer Forest Breeding frequent
Culex pipiens Summer Scrubland Breeding absent

Culex pipiens Summer Vineyard Breeding absent

Culex pipiens Summer Bare soil Breeding absent

Culex pipiens Summer Fruit trees Breeding uncommon
Culex pipiens Summer Rice fields Breeding abundant




Culex pipiens Summer Cereals Breeding absent
Culex pipiens Summer Fallow land Breeding absent
Culex pipiens Summer Dense urban areas Breeding common
Culex pipiens Summer Suburban areas Breeding abundant
Culex pipiens Summer Saltworks Breeding absent
Culex pipiens Autumn Sea Breeding absent
Culex pipiens Autumn Beaches and herbaceous dunes Breeding absent
Culex pipiens Autumn Dune forest Breeding absent
Culex pipiens Autumn Salt water lagoon Breeding absent
Culex pipiens Autumn Salty bare soil Breeding absent
Culex pipiens Autumn Salt marsh vegetation Breeding absent
Culex pipiens Autumn Floating aquatic vegetation Breeding absent
Culex pipiens Autumn Open water (fresh water) Breeding frequent
Culex pipiens Autumn Mud flats with low salinity Breeding absent
Culex pipiens Autumn Reed beds Breeding absent
Culex pipiens Autumn Marshes with scirpus and rushes Breedin omineon
Culex pipiens Autumn Rush wetland temporarily flooded Breedingl cammon
Culex pipiens Autumn Rush prairies never flooded Breeding| uncommo
Culex pipiens Autumn Dry herbaceous areas Breeding absent
Culex pipiens Autumn Riparian forest Breeding frequent
Culex pipiens Autumn Hedges Breeding absent
Culex pipiens Autumn Forest Breeding uncommon
Culex pipiens Autumn Scrubland Breeding absent
Culex pipiens Autumn Vineyard Breeding absent
Culex pipiens Autumn Bare soil Breeding absent
Culex pipiens Autumn Fruit trees Breeding absent
Culex pipiens Autumn Rice fields Breeding absent
Culex pipiens Autumn Cereals Breeding absent
Culex pipiens Autumn Fallow land Breeding absent
Culex pipiens Autumn Dense urban areas Breeding| frequent
Culex pipiens Autumn Suburban areas Breeding frequent
Culex pipiens Autumn Saltworks Breeding absent




