|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Optimal control of a stochastic biological invasion

Morteza Chalak™ and David Pannell

Centre for Environmental Economics and Policy, School of Agricultural and Resource
Economics, University of Western Australia

Poster prepared for presentation at the Agricultural & Applied Economics Association’s
2012 AAEA Annual Meeting, Seattle, Washington, August 12-14, 2012

Copyright 2012 by Morteza Chalak. All rights reserved. Readers may make verbatim copies
of this document for non-commercial purposes by any means, provided that this copyright
notice appears on all such copies.

*Corresponding author. Contact: morteza.chalak@uwa.edu.au



mailto:morteza.chalak@uwa.edu.au

Optimal control of a stochastic biological Invasion

Morteza Chalak™, David Pannell”

THE UNIVERSITY OF *Centre of Environmental Economics and Policy, School of Agricultural and Resource Economics, University of Western Australia, Australia
WESTERN AUSTRALIA
Introduction: Model: Results and conclusions
Blackberry infests many natural ecosystems in many . s Results show
countries including Australia (e.g. Pemberton 2000). Ve FISIINEPEE'S FEFYGOHCE g SRSy * |n most circumstances combination of a herbicide with

mowing Is optimal.

. . . (a) A stochastic dynamic simulation model that represents weed
Blackberry is considered as one of the worst weeds In . . .
infestation as a stochastic process.

Australia due to Its Invasiveness and environmental and * The optimal strategy Is not sensitive to change In land
economic impa Reid 2 : . | S AN values. Only for very low lan | IS “n ntrol” imal.
pacts (Reid 2008) ) Astochabtit dnbrickrlidishtibnfnéad. alues. Only for very low land values is “no control” optima
* |ntegrated strategies are not necessarily better than single
control options.

75% - No control

60% - —No control
60% |

45% -

Blackberry causes losses of social welfare in at least three
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_ j ways. mowing o | L
There have been studies that have considered the o7 o S0% Combination of
_ _ 20% - —Mowing 1506 herbicides and mowing
economics of environmental weeds and pests (e.g. Odom et al. By obstructing people who wish to swim in the river.
2003; Cacho et al. 2007) but they did not study a large | 0% _ —A herbicide 0% Y
Rl & odich obridns T ae a1 andmowing 0 0.01 0.02 0.03 0.04 0.05
' * By obstructing fishers from using some of the river bank. year Land value ($/m2)
By competing with native plants and degrading native habitat.
strategies that enables us to look at a list of Integrated Weed Y peyre iy & & Refe rences.
Management (IWM) strategies. 8 control options are considered: Cacho, O.J., Hester, S., Spring, D. (2007). Applying search

theory to determine the feasibility of eradicating an invasive
population in natural environment. Australian Journal of
Agricultural Resource and Economics 51, 425-443.
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Research questions:

 What are optimal strategies to control blackberry in different
circumstances?




