
HAL Id: hal-05173818
https://hal.science/hal-05173818v1

Submitted on 21 Jul 2025

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

Copyright - All rights reserved

Mathematical modelling for practical application of sterile
insect technique

Roumen Anguelov, Yves Dumont, Ivric Valaire Yatat Djeumen

To cite this version:
Roumen Anguelov, Yves Dumont, Ivric Valaire Yatat Djeumen. Mathematical modelling for practical applica-
tion of sterile insect technique. SANUM 2019, University of Pretoria, Mar 2019, Pretoria, South Africa. pp.47.
⟨hal-05173818⟩

https://hal.science/hal-05173818v1
https://hal.science/licences/copyright/
https://hal.science/licences/copyright/
https://hal.archives-ouvertes.fr


Mathematical modelling for practical application of
Sterile Insect Technique

R. Anguelov1, Y. Dumont1,2,3, I.V. Yatat Djeumen*1
a University of Pretoria, Department of Mathematics and Applied

Mathematics, Pretoria, South Africa
b CIRAD, Umr AMAP, Pretoria, South Africa

c AMAP, Univ Montpellier, CIRAD, CNRS, INRA, IRD, Montpellier,
France

ivric.yatatdjeumen@up.ac.za

Topic: Ordinary di↵erential equations, modelling, associated numerical
analysis

Vector control, like sterile insect technique (SIT), is essential to reduce
the risk of vector-borne diseases [3]. SIT control generally consists of massive
releases of sterile insects in the targeted area in order to reach elimination or
to lower the pest population under a certain threshold.

The model presented here is minimalistic with respect to the number of
parameters and variables. However, it yields the same qualitative behavior
of the insect population with SIT control, as more complicated models like
in [1, 2, 3]. More precisely, as in mentioned models, our minimalistic SIT
model has two stable equilibria.

Practically, massive releases of sterile males are only possible for a short
period of time. That is why, using the bistability property, we develop a
new strategy to maintain the wild population under a certain threshold, for
a sustainable low level of SIT control.

We illustrate our theoretical results with numerical simulations, in the
case of SIT mosquito control.
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