Modeling Human-Landscape System Dynamics
to Support Reward Mechanisms
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Introduction Research Questions

Tradeoff between biodiversity and agricultural productivity has been e« How can the tradeoffs between ecosystem services (ES) (e.g. agricultural
studied at static level (Figure 1) but needs to be understood oroduction and agro-biodiversity protection) be modeled to support the
dynamically. An interdisciplinary modeling approach hopefully helps design of P/RES schemes?

to capture the complexities of dynamic systems and feedback loops
among different ecosystems in a landscape. In this on-going study, a
multi-agent system (MAS) modeling approach will simulate and
visualize the temporal and
spatial scale effects on the
tradeoffs between ecosystem
goods and services while st Az -1

e How can stakeholders’ values and perceptions be integrated in the
model and used in the design and implementation of P/RES schemes?

e How can the complexity of human-landscape systems be represented

Agricultural landscape domains along a using a MAS model? schemes?
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e To parameterize and validate a MAS model to explore temporal and endangered species.
spatial impacts of PES interventions (different designs of P/RES) on the
trade-offs between agro/biodiversity and biomass/food production as the

main categories of ES;

payments or rewards for Ry ————

ecosystem services

P /RE S h Figure 1. DIVERSITAS’ study sites framework on
( ) scnemes. agro-biodiversity project. (Source: www.diversitas.international.org)
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e To identify synergy and tradeoffs between the main categories of ES using Mﬂde“ng Annroach
the MAS model under different modes/options of ecosystem Integration of two models namely: 1) Land-Use DynAmic Simulator
management; (LUDAS), a multi-agent systems model where decision-making of
individual agents on land-use change are captured (Le et al., 2008; Le,
2005) (Figure 1); and 2) FALLOW model, a system dynamic model which
will capture the issues of multi-scales and provides toolboxes to assess the
consequences of landscape dynamics in terms of human carrying

. capacity, water functions, biodiversity and carbon stocks (van Noordwijk,
e To recommend an approach to assess the ES tradeoffs using a MAS 2002).

model.

e To understand the various values and perceptions of main stakeholders
on the different ES of a given agro-biodiversity landscape simulated by
MAS model (using Rapid Agro-Biodiversity Appraisal), and to judge the
opportunity for ‘bundling” services; and

Framework Assessing Tradeoffs

------------------------------------------------------------------------------------------------- Extended system .., MAS model serves as a virtual landscape for testing interventions at the
oundary !

Organizational agents (gov. agencies, rural : same time will serve as computational laboratory to assess impacts and
devel : ies, etc. . . .
s tradeoffs. The following are the ‘what if’ scenarios to be assessed.

ePerception, values, mandates
eManagement Regimes/Landuse Policies

Limited No. Scenario Key Parameters
e e T ___________________________________________ T ________________ boundary ___,
| Y ¥ Lo 1 Current setting Use current parameters setting
' Human Community System Bio-physical Landscape System i :
N ! | 2 Agricultural intensification for food Increased the number of crop plots
& Household Agent —landuses —Landscape Unit o production (without considering other
o Household Agent (conversion, Landscape Unit P
D Household Agent modification, Landscape Unit Lo ES)
L investment) |

oBiophysical state | ; . . .5
N (incl. perceived >Responsive ! 3 |Creation of a carbon sequestration Use current price of carbon dioxide per

1
P environment)
1

oHousehold profile

: “Deotion making (foodg,ur?ngrials, ]E’J?]E:gifa' prOJ:ect (tree-based sYstem) for a ton/ha (55/ton/ha)

N models/routines fuels, acsthelt P period of 20 years (with P/RES

values) _ scheme)

T Co-evolution and adaptation L 4 |Agro-biodiversity market Price of agrobiodiversity products will
e R Sty B 3 . A Lul R - improvement through eco- be 25-50% increased from the current
. e : certification or “green premium” (with |setting |

Figure 2: Framework of the multi-agent systems model is composed of three 3 components — P/RES scheme)

Human community system; biophysical landscape system; and human-environment interrelations.
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can our children still find durian
and other wild fruit trees in the
rubber garden..?

Expected Output

The model outputs will be the assessment of the tradeoffs and land use
changes in forms of potential time-series graphs, maps and landscape-
metric and ecosystem services indices under different scenarios.
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