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Landscape Science

A Landscape Sciencéancreasingly used from 2000
to refer to research that seeks to understand the
relationship between people and their environ
ment, with a focus on land use change and data
pertlaining to land resources at thendscape
scale

A Links to natural sciences (in the formlafnd
scape Ecologythe human sciences (through
Human GeographandHuman Ecology and
humanistic and symbolic approaches to land

scape.
A MarcAntrop, 2000, O6Geogr aphyBelgeagpp.93& nd s c




Landscape Science

Understanding relevant structures, processes and
their states and drivers primarily in terms of
anthropogenic uses of landscapes

A A metadiscipline, which has evolved from the
synergistic application of theories, methods and
knowledge of several scientific disciplines being
applied to study landscapes, including agricultura
science, forestry science, conservation science,
geoscience, biology, the social sciences,
engineering sciences, and mathematics.



Landscape smence the science of socual-ecologlcal systems
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Figure 2. Hypothetical social-ecological system (SES) showing the key over-arching and interacfing components of a system from a iriple-
bottom-line (economic, ecological, and social) perspeciive.
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SUSTAINABLEFUTURES FOR
EUROPES HERITAGE IN CULTURAL LANDSCAPES:

Applving a landscape approach to land-use science
and policy
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Landscape Science

Land System Science
Gy AYUIUSNRAAOALI Ayl NB 7
the dynamics ofand coverandland useas a
coupled humarenvironment system to address
theory, concepts, models, and applications relevant

to environmental and societal problems, including
0KS AYUSNRSOUGUAZ2ZY 2F UKS

A Challenge isterdisciplinarynature of much of
this research, which seeks to bridge the nature
soclety divide.



Landscape Science

environmental, economic, and Lo and Poly |  Geography
social processes induced by lan
use or land use changes

spatial interactions of processes |nimentltcononics Ecology
and driving forces in
anthropogenic landscapes

studying multiscale processes a
crossscale dynamics

spatial data analysis and ,
modelling Carography ——Landscape Science —— Gealogy

Geo Information System Agriculture

systems analysis and landscape
modelling (e.g. scaling

. . Soil Sei Forestr
approaches, scenario technique —— /
Indicator identification,
compIeX|ty reductlon) Statictics ' Landscape Architecture

Remote Sensing | ' Landscape Planning



Landscape Science

A discrete and integrated impact
Monitoring assessment of land use

A methods and understanding of
participatory approaches for land
use development and decision
making in land management

Cortord fundamentals and tools for
Lae:dfcragé decision support systems as well
Science as prc_)vid_ing scientific. methods in
decision implementation of
landscape management

multi- and interdisciplinary

roach nd tr iscipli
Pt R Nlaptive approaches a d transdisciplinary
Regimes Management studies.

(Rocky Mountains)



Landscape Science

Common approachEmpirical /™ piineorees i
analysis of land use change: S — —‘) ea o o
particular problems associated | i msemmes pbtin === el sronmen relase of
(agriculture, indusry, part of polluting substances ( emissions to air, to
with humanenvironment inter mfm._mmm v, s ), o emissons,
actions, including changing Ian R R D;ﬁf;;ﬁ:ﬁﬁ?ﬁ;ﬁ:i;ﬁﬂﬁt
use practices and dﬁ mmr r
. . i preen infuence,
A associated changes in land s oy
cover, e.g. deforestation
A responses to climate change - Rexpoiises ;;;3;32 o, ™
A and |mpaCtS Of VaI'IOUS Actions of the anthropic systemio solve
environmental changes on m“mﬂﬁﬁsﬁliﬁmﬁfifé‘;iiﬁm”“ ik )
agriculture, forestry, biomas| ‘armnad tnag e s HAS T e

roduction, and ecosystem s
Punctioning 4 \ /gm /
stirdats, Impacts PW’@:

ﬂskﬁr : ; Ceflig
Efferts on the arthropic systern due to changes in

the state of the ratural envitonmment: negative
consequences an fouman health, econormic lass in
production activities, fnods
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Often accompanied by the
application ofmodelling land
system dynamics generally
Involving structural analysis of
complex interactions within
the land system.

Models have been used to
explore the behaviour of
systems:

A to make exante
assessments of policies,

A inputs to the planning
process, and

A scenario creation



Landscape Science

New models will be needed that go ')
beyond single sector foci to capture  The Drivers Vision" |
the complexity of humasnviron Where We
mer|1talinteractionsacrossdifferent M0d9| Want To Be )
scales

Variousmodelling strategiesan be
adapted to meet this challenge,
Including

A economic models Barriers

A models integrating socio .
economic and environmental
processes, and CSFs),

A agentbased modelling for w
simulating complex decisien

';'"r:ﬁ “ \
rang Current | o0p \\\J
(CSFs = critical success factors) wharel1o :
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Landscape Science

Australian Government
Commonwealth
Environmental Researcha '
Facilities program(2005 ;4
2011)

A eight research hubs

A integrating science for
landscape management

A capturing multifaceted
knowledge of places,
processes and people as™
basis for management. ¢




Commonwealth Environmental
Research Facilities program

A the condition of the nation's environmental assets;
A the threats and risks to the environment;

A the pressures on the coastal environment; and

A the social and economic aspects of the environment.

Integrating Indigenous Ecological Knowledge and Science in Natural Resource Management:
Perspectives from Australia Guest Editors: Erin Bohensky, James Butler, and Jocelyn Davies



Landscape Logic

A Assembly of data, both
guantitative and qualitative,
with which to understand the
complex, nonlinear processes LANDSCAPE
that frequently produce LOGIC
systems operating at or which
are underStandabIe at a INTEGRATING SCIENCE FOR LANDSCAPE MANAGEMENT
landscape scale. e B =NF

A An ongoing problem, also LR .
highlighted frequently in
studies on climate change:
aUKS f I-torind@af BRS

capable of showing the state of &8

_ the environment and the ¥
RANBOUAZY AY 05 =

EDITORS: TED LEFROY, ALLAN CURTIS, ANTHONY JAKEMAN & JAMES MCKEE



Landscape Logic

Focus on two major knowledge gaps
in the current regional investment
process:

A Finding better ways to organise
existing knowledge and
assumptions about links between
land management actions and
environmental outcomes.

A Improving understanding of these
links through historical studies of
the effects of past private and
public investment on
environmental conditions in two
areasc water quality and native
vegetation condition

Decision Networks

"Decision networks (more commonly known as

influence diagrams) provide a way of representing
sequential decision problems

* basic idea: represent the variables in the problem as
you would ina BN

* add decision variables - variables that you “control”
* add utility variables - how good different states are

CSC 384 Lecture Slides (c] 2002-2003, C. Boutlier and P. Poupart
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Landscape Logic

FIVE BASIC COMPONENTS

Research involves clearly defined,

measurable, and widely accepted end
points, including both environmental » -
and socieeconomic goals. ’ A

The system boundaries are large 5
enough to incorporate the major
factors whilst not attempting to

encompass all external devices.

Research articulates each of the maja
influences acting on the variables of
interest.

It identifies major factors providing — Faft =ty
appropriate or sufficient measurementi#s=
of the effect of one major variable on &
another.

Data collection is at sufficient spatial
and temporal resolution to test
relationships.




Landscape Logic

A TheLandscape Logic projefdgcused on
knowledge discovery, integration and
WONRLIAYIQE GKS tFaGSH
desirable management outcomesplicitly
iInvolving the knowledge possessed by
landholders and managers in addition to that
from scientists and stakeholders in industry
and government.



NRM in Australia

Natural Resource Management

A In the Austrncontext refers to specific set of resources:
especially applied to management associated with
agriculture and protected areas, rather than other
iIndustries such as mining;

A via late 19' century North Americ#, concerns with
understanding the ecological nature of the rangelands, and
the growth of a conservation movement at that time.

=Agrienvironmental?

A Significant focus oagricin Austr. = 20% exports by value;
70% of the water; around threquarters of the land
resources.






