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SUMMARY 

The Avian Influenza Virus (AIV) epidemics recently recorded, and in particular the H5N8 HPAI outbreaks 

that occurred in multiple European Countries during 2016-2018, highlighted the role of wild birds in virus 

dissemination. However, while the involvement of waterfowl has been widely discussed, the ecology of 

AIV in residential non-aquatic birds is not understood, impairing the identification of potential bridge-

species that could connect wild water bird populations with domestic poultry.  

For WP2, the Deliverable 2.4 (D2.3 Report on database on ornithocoenosis) consisted of the creation of a 

database to record information on the census of wild birds in proximity to a sample of poultry farms. This 

will allow to define the species most frequently encountered near poultry premises, providing data for 

further modelling of their potential role as bridge species. The database has been built using metadata 

from an Italian pilot project, and will be shared with other Consortium Members to expand the 

geographical area for similar data collection where available. 

INTRODUCTION 

DELTA-FLU WP2 Task 2.1 “Epidemiological investigation on the environmental drivers for the incursion of 

AIV from wild birds to poultry” sub-task 2.1.3 “Ecology of the wild bird-poultry interface” deliverable 2.4 

“D2.4 Report on database on ornithocoenosis” features in this report. 

Avian influenza outbreaks are typically epidemiologically complex, as they may involve multiple wild bird 

species that vary in spatial ecology and disease severity, and incursions into domestic animals may affect 

various species that differ in housing, susceptibility, and connectivity. Migratory waterfowl are usually 

considered the main reservoir of AIV, and the principal cause of introduction of AIVs into unaffected areas; 

however, direct contacts between waterfowl and domestic poultry are less common than thought. While  

such contacts are potentially more frequent in backyard/rural holdings and outdoor farms, especially in 

proximity to large wetlands, the role of wild waterfowl alone in the occurrence of primary AIV cases in 

non-wetland areas and in indoor farms is difficult to assess, also due to the high biosecurity standards and 

in particular bioexclusion measures. Hypotheses have been made that residential wild birds may act as 

bridge between waterfowl and reared poultry, creating indirect contacts allowing for the introduction of 

AIVs into poultry farms and their subsequent spread. Nevertheless, the actual nature of the interface 

between wild birds and poultry is still not understood and only rudimentarily investigated, especially for 

Europe, leaving knowledge gaps about which species may act as a bridge, and whether variations in their 

role may exist in relation with seasonality and environmental changes. 

The aim of this deliverable was to create a database collecting data related to the characterization of wild 

bird communities in proximity to poultry farms. The wild bird species to be investigated also include those 

not routinely considered target of AI surveillance (e.g. Passerines).  Our pilot data creates the database 

that is a living document of the DELTA-FLU project and to which other partners contribute per country as 

appropriate.  This will produce data sets to be further investigated allowing analyses of the species most 

frequently encountered in the close vicinity to domestic poultry, the data will also feed in further 

epidemiological and mathematical models that aim to characterise the potential bird species capable and 

most likely of acting as bridges between wetland wildbirds and poultry farms. 
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METHODS 

On December 2018, IZSVe started a project on ornithocoenosis in the area with the highest AIV circulation 

during the 2016-2018 H5N8 HPAI epidemic, with the aim to characterize the spatio-temporal pattern of 

the wild bird – poultry interface. The project will be terminated in December 2019.  

A total of 10 poultry farms, including the most affected species during the HPAI epidemic, were selected 

in the north-eastern Italian regions (5 farms with fattening turkeys, 4 with laying hens, and 1 with fattening 

ducks) (Figure 1). For each of the farms, a set of 3 transects, for a total of 1,500 meters, were defined in a 

1 km radius (Figure 2). Transects were fortnightly covered for census observations of wild birds species 

and behaviour in strict proximity zones surrounding the sampled poultry farms (i.e. within 1 km from the 

premises). To continuously monitor the frequency of potential contacts between wild birds and the 

investigated poultry farms, two camera-traps were positioned in each of the zones around the identified 

farms, overlooking elements considered to be highly attractive to wild bird species (e.g. feed storage/silos, 

uncultivated areas, litter stocking areas, etc) (Figure 3). The camera-traps were functioning 24 hours a 

day, thanks to night sensors.  

 

 

Figure 1. Location of poultry farms included in the ornithocoenosis project 
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Figure 2. Examples of definition of transects for assessing wild birds presence and behaviour in proximity to poultry farms; Blue 

line: 1-km buffer around the sheds, Yellow line: Transects. 

 

 

 

 

Figure 3. Examples of positioning of camera-traps in proximity to the selected poultry farms; Blue lines: poultry premises, Green 

dots: location of the camera-traps 

 

All of the information recorded during the census activities is stored in a dedicated database, which is at 

present based on MS ACCESS.  

The database encompasses a series of different tables, put into relation with each other to generate easy 

to consult reports.  
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The tables are organised in: 

a. A series of 9 Lists with the function of dictionaries, allowing to standardise/uniform how elements 

of the different tables are referred to: 

(i) List of Camera-Traps, which associate the code of the camera-traps to a univocal ID; 

(ii) List of Campaigns, coding the fortnight visit to the transects; 

(iii) List of birds species and EURING codes, associating codes to species names in Latin and 

Italian; 

(iv) List of Zones, associating codes to the different zones of reference for the census 

investigations (i.e., within 50 m, between 50 and 100 m, and further than 100 m from the 

transect); 

(v) List of Farms, which encompasses the demographical data of each farm involved in the 

project; 

(vi) List of months, to facilitate the compilation of the other main tables; 

(vii) List of responsible officers, indicating who was involved in performing the census activities 

(not for sharing); 

(viii) List of Transects, indicating basic data on Transects (i.e. associated farm, coordinates of 

the starting and ending point); 

(ix) List of weather conditions, to facilitate the coding of the climatic situation during the census 

activities; 

b. A series of 6 main tables, to easily explore the data collected: 

(i) Campaigns, grouping the data collected during each day of individual census’; 

(ii) Camera Traps, the table is still in progress as the data recorded through camera traps have so 

far been stored in a separated file, and will be transferred one the project closes; 

(iii) Zones, which groups all of the observations by the distance zones mentioned above (< 50 m, 

50-100 m, > 100 m); 

(iv) Farms, allowing to browse the data for each farms; 

(v) Species, which indicate how many individuals were observed per each birdspecies, and their 

behaviour during the census activities; 

(vi) Transects, including observations grouped per each transect.  

 

The structure of the relationships between the tables and lists (Figure 4) allows for swift data browsing 

from different tables directly in each of the main tables, e.g. investigating, for a single farm, transect, and 

campaign which were the observations recorded (Figure 5) 
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Figure 4. Structure of the relationships among elements of the database 

 

 

Figure 5. Example of navigation in the Main Table on Farms; for the Farm 1 (with farm code 003VR023), it can be assessed that 

on the first campaign of 2019 (date 3 Jan 2019), within 50 m from the first transect in the area, 1 Eurasian Robin was recorded 

while feeding, 1 Common Buzzard was flying over the transect, and 6 Italian Sparrows were observed while feeding.  

KEY FINDINGS 

The database provides a quick and immediate way to inspect the observations recorded during each 

census; with the possibility of easily creating selection queries, it also allows for extraction of tables 

including useful data to be further analysed/assessed with other external software (e.g. the R package, or 

GIS software). Nevertheless, the software used at present to manage the database (MS-Access) has some 

limitations that could impair the easy sharing of data between members of the consortium. Other 

potential structures will be investigated in the coming months, possibly opting for on-line solutions, which 

could grant easier access to other Consortium members for both consulting and contributing other 

country data by populating the database from other non-Italian locations. This may also include archive 
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data from previous epidemiological investigations of wild birds in and around AIV-infected properties as 

an alternative to acquisition of contemporary data as per this study. 

LOCATION OF PRIMARY DATA 

At present the database is located at the IZSVe, and includes the data collected from January to August 

2019. Once the ornithocoenosis activities have been concluded (December 2019) and all of the data has 

been transferred to the database, it will be made available via the DELTA-FLU website (https://delta-

flu.fli.de/de/login/), but kept private with access only to consortium partners due to the sensitive data 

nature (e.g. staff names and farm location details). 

DELIVERABLE 2.4 DATABASE 

The database fulfils the deliverable D2.4 - Report on database on ornithocoenosis; however, the project 

on which it is based is still ongoing, so that it could be considered an active and dynamic deliverable. 

Furthermore, new options will be investigated to allow sharing data in the easiest way, allowing prompt 

updates when new information is stored and providing, upon request, the consortium members to have 

read-write accesses, for addition of archival data for example. P3 APHA intend to add wild bird 

observational data from active H5N8 infected poultry premises where available (2016-2018).   

 

https://delta-flu.fli.de/de/login/
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