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Landscape Science

ÅLandscape Science- increasingly 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 
pertaining to land resources at the landscape 
scale.
ÅLinks to natural sciences (in the form of Land-

scape Ecology), the human sciences (through 
Human Geographyand Human Ecology), and 
humanistic and symbolic approaches to land-
scape.

Å Marc Antrop, 2000, óGeography and landscape scienceô, Belgeo, pp. 9-36.



Landscape Science

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

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











Landscape Science

Land System Science
άŀƴ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŦƛŜƭŘ ώǘƘŀǘϐ ǎŜŜƪǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ 
the dynamics of land coverand land useas a 
coupled human-environment system to address 
theory, concepts, models, and applications relevant 
to environmental and societal problems, including 
ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǘǿƻέ

ÅChallenge is interdisciplinarynature of much of 
this research, which seeks to bridge the nature-
society divide.



Landscape Science

Å environmental, economic, and 
social processes induced by land 
use or land use changes

Å spatial interactions of processes 
and driving forces in 
anthropogenic landscapes

Å studying multiscale processes and 
cross-scale dynamics

Å spatial data analysis and 
modelling

Å systems analysis and landscape 
modelling (e.g. scaling 
approaches, scenario techniques, 
indicator identification, 
complexity reduction)



Landscape Science

Å discrete and integrated impact 
assessment of land use

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

Å fundamentals and tools for 
decision support systems as well 
as providing scientific methods in 
decision implementation of 
landscape management

Å multi- and inter-disciplinary 
approaches and transdisciplinary 
studies.

(Rocky Mountains)



Landscape Science

Common approach- Empirical 
analysis of land use change: 
particular problems associated 
with human-environment inter-
actions, including changing land-
use practices and 
Å associated changes in land 

cover, e.g. deforestation
Å responses to climate change 
Å and impacts of various 

environmental changes on 
agriculture, forestry, biomass 
production, and ecosystem 
functioning



Landscape Science

Often accompanied by the 
application of modelling land 
system dynamics,  generally 
involving structural analysis of 
complex interactions within 
the land system. 
Models have been used to 
explore the behaviour of 
systems: 
Å to make ex-ante 

assessments of policies, 
Å inputs to the planning 

process, and
Åscenario creation 



Landscape Science

New models will be needed that go 
beyond single sector foci to capture 
the complexity of human-environ-
mental interactions acrossdifferent
scales.
Various modelling strategiescan be 
adapted to meet this challenge, 
including 
Å economic models
Å models integrating socio-

economic and environmental 
processes, and 

Å agent-based modelling for 
simulating complex decision-
making.

(CSFs = critical success factors)





Landscape Science

Australian Government -
Commonwealth 

Environmental Research 
Facilities program (2005-

2011 )
Åeight research hubs
Åintegrating science for 

landscape management
Åcapturing multifaceted 

knowledge of places, 
processes and people as a 
basis for management.



Commonwealth Environmental 
Research Facilities program

Åthe condition of the nation's environmental assets;

Åthe threats and risks to the environment;

Åthe pressures on the coastal environment; and

Åthe social and economic aspects of the environment.



Landscape Logic

Å Assembly of data, both 
quantitative and qualitative, 
with which to understand the 
complex, nonlinear processes 
that frequently produce 
systems operating at or which 
are understandable at a 
landscape scale. 

Å An ongoing problem, also 
highlighted frequently in 
studies on climate change: 
άǘƘŜ ƭŀŎƪ ƻŦ ƭƻƴƎ-term data 

capable of showing the state of 
the environment and the 

ŘƛǊŜŎǘƛƻƴ ƛƴ ǿƘƛŎƘ ƛǘ ƛǎ ƘŜŀŘƛƴƎέ 



Landscape Logic

Focus on two major knowledge gaps 
in the current regional investment 
process:
Å Finding better ways to organise 

existing knowledge and 
assumptions about links between 
land management actions and 
environmental outcomes.

Å Improving understanding of these 
links through historical studies of 
the effects of past private and 
public investment on 
environmental conditions in two 
areas ςwater quality and native 
vegetation condition.



Landscape Logic

FIVE BASIC COMPONENTS
Å Research involves clearly defined, 

measurable, and widely accepted end 
points, including both environmental 
and socio-economic goals.

Å The system boundaries are large 
enough to incorporate the major 
factors whilst not attempting to 
encompass all external devices.

Å Research articulates each of the major 
influences acting on the variables of 
interest.

Å It identifies major factors providing 
appropriate or sufficient measurement 
of the effect of one major variable on 
another.

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



Landscape Logic

ÅThe Landscape Logic projectfocused on 
knowledge discovery, integration and 
ΨōǊƻƪƛƴƎΩΣ ǘƘŜ ƭŀǘǘŜǊ ƛƴǘŜƴŘƛƴƎ ǘƻ ƎŜƴŜǊŀǘŜ 
desirable management outcomes, explicitly 
involving 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
Å In the Austrncontext refers to specific set of resources: 

especially applied to management associated with 
agriculture and protected areas, rather than other 
industries such as mining;

Åvia late 19th century North America Ą concerns with 
understanding the ecological nature of the rangelands, and 
the growth of a conservation movement at that time.

= Agri-environmental?
ÅSignificant focus on agricin Austr: = 20% exports by value; 

70% of the water; around three-quarters of the land 
resources.




