
Accepted Manuscript

A Reaction-Diffusion Model of the Darien Gap Sterile Insect Release Method

John G. Alford

PII: S1007-5704(14)00477-8
DOI: http://dx.doi.org/10.1016/j.cnsns.2014.10.004
Reference: CNSNS 3375

To appear in: Communications in Nonlinear Science and Numer-
ical Simulation

Please cite this article as: Alford, J.G., A Reaction-Diffusion Model of the Darien Gap Sterile Insect Release Method,
Communications in Nonlinear Science and Numerical Simulation (2014), doi: http://dx.doi.org/10.1016/j.cnsns.
2014.10.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cnsns.2014.10.004
http://dx.doi.org/http://dx.doi.org/10.1016/j.cnsns.2014.10.004
http://dx.doi.org/http://dx.doi.org/10.1016/j.cnsns.2014.10.004


  

A Reaction-Diffusion Model of the Darien Gap Sterile

Insect Release Method

John G. Alford

Department of Mathematics and Statistics

Sam Houston State University

1900 Avenue I

Huntsville, Texas 77340

Email: jalford@shsu.edu

Abstract

The Sterile Insect Release Method (SIRM) is used as a biological control

for invasive insect species. SIRM involves introducing large quantities of ster-

ilized male insects into a wild population of invading insects. A fertile/sterile

mating produces offspring that are not viable and the wild insect population

will eventually be eradicated. A U.S. government program maintains a perma-

nent sterile fly barrier zone in the Darien Gap between Panama and Columbia

to control the screwworm fly (Cochliomyia Hominivorax), an insect that feeds

off of living tissue in mammals and has devastating effects on livestock. This

barrier zone is maintained by regular releases of massive quantities of sterilized

male screwworm flies from aircraft. We analyze a reaction-diffusion model of the

Darien Gap barrier zone. Simulations of the model equations yield two types of

spatially inhomogeneous steady-state solutions representing a sterile fly barrier

that does not prevent invasion and a barrier that does prevent invasion. We in-

vestigate steady-state solutions using both phase plane methods and monotone

iteration methods and describe how barrier width and the sterile fly release rate

affects steady-state behavior.
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