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OOCC229933..  DDrriivveerrss  aanndd  RReeppeerrccuussssiioonnss  ooff  UUKK  IInnsseecctt  DDeecclliinneess  ((DDRRUUIIDD))::  AArr��fificciiaall  NNeeuurraall  NNeettwwoorrkkss  pprreeddiicctt  
ssppeecciieess  ddiissttrriibbuu��oonnss  ffoorr  aa  wwiiddee  rraannggee  ooff  iinnsseecctt  ttaaxxaa  
  
Y. Bourhis*1, C.R. Shortall1, B. Kunin2, A. Milne1, J. R. Bell1 

1Rothamsted Research, Rothamsted, United Kingdom 
2School of Biology, University of Leeds, United Kingdom 
 
*Corresponding author: yoann.bourhis@rothamsted.ac.uk  
 
We show how an ar�ficial neural network (ANN), given some novel specific developments, can capture 
the rela�onship between species response traits and environmental drivers to predict the probability of 
occurrence and therefore individual species distribu�ons. Using our ANN architecture, we present 
community-wide occupancy predic�ons at the species level for the whole of the UK from both strategic 
monitoring networks and a ci�zen science data pla�orm. Within our analyses we consider 
morphological (wing indices etc), physiological (vol�nism) and ecological (number of host plants and 
type etc) traits as well as propor�ons of different landcover types, weather (temperature, rain, wind 
etc) and environmental (al�tude, slops, aspect etc) covariates. The model is trained with long term data 
for buterflies (UK Buterfly Monitoring Scheme), moths (Rothamsted Insect Survey) and ci�zen science 
carabid, dragonfly & damselfly, grasshopper & cricket data from the Na�onal Biodiversity Network 
(NBN). Species-specific, UK-wide maps will be presented for these communi�es. Our approach explains 
the abio�c filtering behind our predic�ons, through the iden�fica�on of the key environmental drivers 
of species niches, as well as the trait-media�on at the core of our model. We demonstrate that we can 
build on the high predic�ve performances of ANNs, while retaining the explainability that is key to 
species distribu�on models. For example, we highlight significant effects of wind exposure on flying 
insect communi�es, but also the importance of temperature and habitat, par�cularly broad-leaved 
woodland and arable land, across some taxa studied. 
 
KKeeyywwoorrddss:: Orthoptera, Odonata, Lepidoptera, Carabidae, NE/V00686X/1 
 
 
 
 
OOCC229944..  DDiivveerrssiittyy  ooff  iinnsseeccttss  aassssoocciiaatteedd  ttoo  ssyysstteemmiicc  iinntteeggrraa��oonn  ooff  mmiilllleett  aanndd  sshhrruubbss  ((FFaaiiddhheerrbbiiaa  aallbbiiddaa  
aanndd  GGuuiieerraa  sseenneeggaalleennssiiss))  iinn  NNiiaakkhhaarr  aarreeaa  SSeenneeggaall  
  
D. Sall SY*1, A Ahamada2, H. Maiguizo1, M. Diédhiou1, A.B. Ndiaye2, P. Martin3  
1LNRPV, ISRA, Dakar, Senegal 
2UCAD, Dakar, Senegal 
3AIDA, CIRAD, Montpellier, France 
 
*Corresponding author: dieynaba_sall_sy@yahoo.fr    
 
Insects are an important part of ecosystems. They contribute to the dispersal and exploita�on of organic 
mater as well as in the produc�on of ecosystem services. This study deals with the diversity of insects 
in farms where millet is associated with fer�le woody plants (Faidherbia albida and Guiera senegalensis). 
Carried out in September 2021 and January 2022 in two sta�ons (Sanghaie and Sob), its objec�ve was 
to analyze the composi�on and func�onal role of captured insects. Sampling was done using six barber 
traps placed at 0.5m and 20m from six pairs of Faidherbia albida (pruned/not pruned) and six others 
that have Guiera residues or liter inputs. A�er 48 hours of trap exposi�ons, 49 insect species (7 orders, 
18 families) were recorded. The Shannon H' diversity, Pielou evenness, and Jaccard similarity indices 
show that the catches in Sob-Faidherbia and Sanghaie-Guiera sta�ons are quite close, equitable and 
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more diversified than that of Sanghaie-Faidherbia. Five beneficials (Scarites senegalensis, 
Crematogaster sp., Camponotus maculatus, Pimelia senegalensis and Heterogamodes sp.), two 
polyphagous species (Monomorium areniphilum, Zophosis trilineata), a phytophagous species 
(Carpophilus hemipterus) and a decomposer (Musca domestica) were constantly observed. 
Hymenopteran (Formicidae) are prédominant under pruned Faidherbia albida with significa�f effects of 
sites, seasons and their interac�ons (respec�ve p-value of 2*10-16 and 0.0036).  Coleopteran 
(Scarabaeidae and Tenebrionidae) were predominant in rainy season (82%) in plots amended with 
Guiera senegalensis. Pruning Faidherbia albida and use of Guiera senegalensis in crop amendments 
increase insect diversity and could contribute to natural pest regula�on and seed dispersal in 
agroforestry systems.  
 
KKeeyywwoorrdd:: diversity, insects, millet,  Faidherbia albida,  Guiera senegalensis, Senegal  
 
 
 
 
OOCC229955..  EEUU  LLIIFFEE  PPrrooggrraammmmee  ffuunnddiinngg  ddiirreecctt  aaccttiioonn  ttoo  pprrootteecctt  EEuurrooppee’’ss  tthhrreeaatteenneedd  iinnsseeccttss  
  
G. Becerra-Jurado1, K. Lunan2 
1European Climate, Infrastructure and Environment Executive Agency (CINEA), Brussels, Belgium* 
2Elmen EEIG, LIFE Programme Monitoring Team, Oxford, UK  
 
*Corresponding author: Gustavo.BECERRA-JURADO@ec.europa.eu  
  
The European Union protects more than 27,000 natural areas of special European importance. The 
network, known as Natura 2000, is set up to safeguard Europe’s most valuable and threatened species 
and habitats. Since 1992 the EU has provided co-funding, through the LIFE Programme, to support 
direct action aimed at the protection and restoration of Europe’s threatened habitats and species; and 
halting and reversing biodiversity loss. The decline of insect diversity and abundance across the world 
is well documented in the scientific literature (Sánchez-Bayo and Wyckhuys, 2019) and evidence of 
similar trends have been reported in Europe (Seibold et al. 20196 and Hallmann et al. 2017). The losses, 
and the potential impact on ecosystem services, are becoming better understood leading to responses 
such as the EU Pollinators Initiative. The LIFE Programme has played a part in seeking to address these 
declines and has supported over 220 projects across Europe which benefit threatened invertebrate 
species listed in the EU Habitats Directive (HD) and/or European Red Lists. However, of the insect 
species listed in the HD, less than half have been targeted for conservation action by LIFE projects, and 
few projects focus on European Red Lists species. There is therefore a recognition of the under-
representation of actions for insects in LIFE projects in general, as well as a bias towards the same insect 
species (Neemo, 2020). The contributions of the LIFE Programme to the conservation of endangered 
insects as well as the opportunities that the programme currently offers must be more widely 
disseminated.  
 

KKeeyywwoorrddss::  funding, conserva�on ac�on, biodiversity loss, pollinators, insects    
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