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Rodents pose a significant problem to society (e.g. zoonoses, severe property damage, food loss). 
Urban environment favours high population densities, especially of brown rats (Rattus norvegicus). 
Increasingly high infestation levels are observed, in particular where there is a high human presence 
(e.g. urban parks, along riverbanks, where birds are fed, on picnic spots). Rodent population control is 
mainly based on the use of rodenticides in bait boxes and trapping. However, due to high food 
availability and the presence of attractive habitats in these areas, rat population control is particularly 
difficult and often ineffective. After decades of rodent control, they continue to persist in cities around 
the globe and a new approach is needed. Placing traps or rodenticides close to rat burrows, habitats, 
or food sources is essential, but the discretion requirement, bait box degradation risk, and children and 
non-target species safety are major issues linked to these practices. Public bins are of major concern 
because they offer food to rats, but also because they fit into the urban outdoor environment and are 
often placed near rat habitats such as flowerbeds, bushes, etc.  

SECU-RAT addresses two major challenges: (i) ensuring the highly effective and secure deployment of 
rodenticide baits and trap in the areas exactly where they are most needed in an urban outdoor 
environment: under public bins; (ii) offering a new comprehensive and integrative tool for decision 
support in the monitoring and control of rodents in urban environments.  

Resulting from academic research, our work aims to develop an innovative approach for more effective 
management of rodent populations addressing health, material, economic, environmental, and ethical 
concerns. Based on a range of sensors for detecting the presence and trapping of rodents, our decision-
making tool enables the population to be monitored in real-time, data analysis, automated reports and 
alerts, high-stakes areas mapping, identifying and anticipating health issues for risk assessment, 
optimized decision-making, effectiveness tracking of interventions. 

Our approach based on the superimposition of different GIS layers will be presented: favourable 
habitats (e.g. sewer system, green spaces), available food resources (e.g. litter bins, composters, food 
shops), rat “densities” measured with SECU-RAT, and human activities at risk (e.g. human density, 
children's play areas, restaurant terraces). This new comprehensive tool represents a significant 
advancement in sustainably mitigating the impact of rodents in urban areas. It combines advanced 
technology with integrated management under the One Health approach promoting a healthier and 
safer environment. 
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House mice (Mus musculus) are a major ecosystem pest with devastating impact on island ecosystems 
as non-native invasive species. Current control methods —primarily aerial broadcasting of 
anticoagulant poisons— raise serious concerns about animal welfare, cause off-target impacts on other 
species, and are challenging to use in human-inhabited areas. Our research investigates an alternative 
control strategy using a naturally occurring genetic variant in mice, known as the t-haplotype, as a 
humane and targeted alternative for mouse population management. 

The t-haplotype has two promising characteristics for pest control. First, males that carry two copies of 
the gene (t/t homozygotes) are completely sterile. Similar to sterile insect techniques, releasing these 
sterile males into target populations could reduce reproductive rates by increasing the frequency of 
unproductive mating. Second, males carrying only one copy (+/t heterozygotes) transmit the t to more 
than 90% of their offspring instead of the 50% expected under Mendelian inheritance. Thanks to this 
super-Mendelian mode of inheritance, also known as gene drive, we would expect the t-haplotype to 
spread genetically throughout a target population despite its (sterility) cost, further increasing the 
frequency of sterile males, potentially leading to population decline. 

Here, a mathematical model assessing the potential of the sterile t-method for mouse population 
control will be presented. Our results indicate that eradication is theoretically achievable based on 
current knowledge. However, the feasibility critically depends on several biological factors that are 
currently unknown and that require future empirical work, such as population demography, mating 
behaviour, and the ability of released males to settle and establish target populations. The model 
further helps to identify strategies to optimise release campaigns. If viable, this approach could offer a 
safe, effective, humane, and GMO-free alternative to conventional mouse control methods. 
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