N

N

A Markov decision process model to compare ecosystem
services provided by agricultural landscapes
Sabrina Gaba, Nathalie Dubois Peyrard, Julia Radoszycki, Régis Sabbadin

» To cite this version:

Sabrina Gaba, Nathalie Dubois Peyrard, Julia Radoszycki, Régis Sabbadin. A Markov decision process
model to compare ecosystem services provided by agricultural landscapes. 8th International Congress
on Environmental Modelling and Software - iEMSs 2016, Jul 2016, Toulouse, France. hal-01602920

HAL Id: hal-01602920
https://hal.science/hal-01602920
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Copyright


https://hal.science/hal-01602920
https://hal.archives-ouvertes.fr

Brigham Young University

BYU ScholarsArchive

8th International Congress on Environmental

I ional Envi 1
nternational Congress on Environmenta Modelling and Software - Toulouse, France - July

Modelling and Software 2016

Jul 13th, 3:10 PM - 3:30 PM

A Markov Decision Process model to compare
Ecosystem Services Provided by agricultural
landscapes

Sabrina Gaba
INRA-UMR Agroécologie, sgaba@dijon.inra.fr

Nathalie Peyrard
INRA-MIAT, nduboispeyr@toulouse.inra.fr

Régis Sabbadin
INRA-MIAT, rsabbadin@toulouse.inra.fr

Julia Radoszyckic
ITK, julia.radoszycki@itk.fr

Follow this and additional works at: http://scholarsarchive.byu.edu/iemssconference

b Part of the Civil Engineering Commons, Data Storage Systems Commons, Environmental

Engineering Commons, Hydraulic Engineering Commons, and the Other Civil and Environmental

Engineering Commons

Sabrina Gaba, Nathalie Peyrard, Régis Sabbadin, and Julia Radoszyckic, "A Markov Decision Process model to compare Ecosystem
Services Provided by agricultural landscapes” (July 13, 2016). International Congress on Environmental Modelling and Software. Paper
4S.

http://scholarsarchive.byu.edu/iemssconference/2016/Stream-B /45

This Event is brought to you for free and open access by the Civil and Environmental Engineering at BYU ScholarsArchive. It has been accepted for
inclusion in International Congress on Environmental Modelling and Software by an authorized administrator of BYU ScholarsArchive. For more

information, please contact scholarsarchive@byu.edu.


http://home.byu.edu/home/?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://home.byu.edu/home/?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu/iemssconference?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu/iemssconference?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu/iemssconference/2016?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu/iemssconference/2016?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu/iemssconference/2016?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarsarchive.byu.edu/iemssconference?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/252?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/261?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/254?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/254?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1087?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/257?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/257?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2016%2FStream-B%2F45&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsarchive@byu.edu

International Environmental Modelling and Software Society (iEMSs)

8th International Congress on Environmental Modelling and Software

Toulouse, France, Sabine Sauvage, José-Miguel Sanchez-Pérez, Andrea Rizzoli (Eds.)
http://www.iemss.org/society/index.php/iemss-2016-proceedings

A Markov Decision Process model to compare
Ecosystem Services Provided by agricultural
landscapes

Sabrina Gaba® Nathalie Peyrard®, Julia Radoszycki®, Régis Sabbadin®
% INRA-UMR Agroécologie, Dijon, France, sgaba@dijon.inra.fr
® INRA-MIAT, Castanet-Tolosan, France, {nduboispeyr,rsabbadin}@toulouse.inra.fr
°ITK, Montpellier, France, julia.radoszycki@itk.fr

Abstract: One current challenge in managing agricultural landscapes, is to reach a trade-off between
provision of food and biodiversity conservation. Two extreme land-use strategies, land sharing and
land sparing, are often discussed. The design of decision rules for allocating crops and lands for
biodiversity conservation (e.g. grasslands) can be formalized as an optimization problem. However the
target to optimize, representing the trade-off between ecosystem services (ES) can be complex to
model since ES are usually not defined on comparable scales and may rely on different sides of
biodiversity. Here, we will investigate how landscape composition and structure affect the magnitude
of ES produced (rape and wheat production, honey production, biodiversity) in farmland as well as the
trade-off between provisioning ES and cultural ones. .

We used the Markov Decision Process (MDP) framework for optimizing sequential decision under
uncertainty to solve landscape design problems for reaching ES trade-offs using a case study of the
relationship between two interacting networks “honey bees — wild bees” and “crops —weeds” in an
intensive agricultural landscapes. Since weeds decrease crop production through competition, but
may indirectly increase rape production and enhance honey production through the maintenance of
honey bees, weed diversity in the agricultural landscape is at the crux of a trade-off between crop
production and biodiversity conservation. The MDP model relies on a spatially explicit population
dynamic model for weeds as well as reward functions modeling the trade-off of provision between ES.
The target to maximize is the sum of rewards over time. We will show that the percentage of
grasslands significantly impact the magnitude of ES delivered and that the interaction between this
percentage and the degree of aggregation of the grassland can provide non-dominated solutions (in
the sense of Pareto) revealing trade-offs between ES.

Keywords: land-sparing, weeds spatio-temporal dynamics, ES trade-off optimization, Pareto
optimality..
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