
Coping With Sea Change

Understanding Alternative Futures for Designing More Sustainable Regions

Project Summary 
The few areas of Australia with relatively good rainfall, soils, 
transport and communications are increasingly under 
competing pressures for their land and water resources. 
More than 50% per cent of the Australian population live 
within 7 km of the beach  more than 6 million people 
live less than 2km from the high water mark. On some 
parts of coastal Australia, the ‘Sea Change’ phenomenon 
is reflected in 50% annual population growth rates. Such 
growth is not sustainable.

Development of land and water resources generally 
proceeds in a haphazard approach that results in loss 
of good agricultural land, reduced water quality and 
supply, urban sprawl and a range of natural resource 
degradation problems. Such fragmented planning and 
its lack of landscape ecology design principles increases 
the environmental, economic and social costs on 
communities now, and into the future.

Innovative and integrative regional planning methods 
are needed. These need to be crafted to appropriate 
spatial and temporal scales for effective redesign across 
human dominated landscapes. This project combines a 
regional landscape ecology approach with urban and 
regional planning to examine the design, analysis, and 
implementation of alternative planned options for the 
future of regional Australia.

Northern Rivers Case Study
A small-scale trial and iterative refinement of the 
methodology will be tested on the Northern Rivers 
region of Australia. This region is currently experiencing 
a complex array of pressures, urban expansion and rapid 
change. The resultant methodological development 
will be a transferable design and planning approach 
applicable across different Australian regional contexts 
and pressures of change.

Mapping land use change over the past 30 years from 
satellite mapping provides visual information on rates of 
change and where it has happened.  The results provide 
understanding of trajectories and probably future 
trends.  Future scenarios, including alternative options, 
of the regional landscapes can then be developed and 
assessed. An understanding of council’s strategic plans, 
together with knowledge of resource and environmental 
limitations and options, provide a baseline for analysing 
future scenarios for plausible ones.

Project Objectives 
• Application of a novel method to analyse alternative 

landscape futures, scenarios and design of regional 
futures.

• Demonstrate a systems approach integrating regional 
data on past change and drivers of change across the 
social, economic and ecological structure of regions.

• Conduct a case-study trial on the Northern Rivers 
Region of New South Wales (See Figure 1). 

• Provide products that are useful to communities and 
governments for making better long-term decisions 
on agricultural and water development, regional 
development, services, and DA, LEP/REP processes.

• Community and other stakeholder engagement 
building criteria for ‘triple bottom-line’ sustainability for 
regional systems.

Figure 1: Case Study Area - Northern Rivers Region of 
New South Wales
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Detail of Approach

Background Theory

Landscapes are a social construct, but they are also 
inherently diverse and embody a multitude of values 
for their inhabitants. Landscapes include people and 
communities, resource production and related industries, 
economies and political institutions, biodiversity and 
ecological systems (Figure 2). These components 
operate at various scales and interact at a variety of 
levels. Constant change is the normal state. However, the 
pressures of change on economies, ecological services 
and resources and towns and communities are increasing 
– all components are struggling. Single issue or narrowly 
focused approaches to solutions are unlikely to have 
lasting benefits. We need to understand whole systems, 
their key drivers and emergent properties, such as urban 
sprawl, in an integrated way.

Human activity is a major change force shaping landscapes. 
Past change (time minus) has provided us with our 
present starting point – there is no point ‘winding back 
the clock’. Using past lessons and new information, there 
is a pressing need to attempt to influence change towards 
future (time plus) sustainable regional landscapes and 
compatible industries (Figure 3). This will necessarily 
include the innovative ‘redesign’ of activities and their 
influences across rural Australian landscapes. Apart from 
some recent ‘futures’ studies of L&WA and CSIRO, there 
is a great paucity of this kind of work.

At policy levels within the local governments involved in this project there are various planning, service delivery (including 
water), regional development issues, and potential land use conflicts.

The approach being tested and developed by this project will contribute towards a novel integrated resolution of many 
of these issues and help the development of future policies.

Figure 2

Figure 3

This project aims to contribute a different approach to 
the ‘toolbox’ and demonstrate its application through a 
case study of the Northern Rivers Region of NSW.  This 
regional and community-based method to the design and 
evaluation of future sustainable landscapes, incorporating 
a new approach to perceiving alternative future 
landscape scenarios, the biophysical, social and economic 
constraints or trade-offs and potential emerging new 
industries and integrated regional development. This 
will become the ‘preferred’ future landscape for ‘triple 
bottom-line’ sustainability. Governments, community 

leaders and residents will need to decide for themselves 
if they want to implement action towards that desired 
future (time plus). If they do, and over the course of 
time, that landscape will become a present landscape, 
and eventually a past landscape (time minus). The 
cycle of observation, analysis (with new information), 
development of future scenarios, reflection on preferred 
future, and adaptive change should continue (Figure 3).



Framework and Methodology 
The project’s underlying tenet for understanding and 
building a future regional landscape is through ‘design’ as 
an active and adaptive process.

Practical models based on valid theory are used 
to produce transferable and real applications for 
communities and government. The project is well-
grounded in landscape ecology theory (e.g., Forman, 
Godron, Hobbs, Saunders, O’Neill), bioregional planning 
(Brunckhorst, Johnson, Shannon), social policy (e.g., Platt, 
Reeve, Gunderson, Power, Grumbine, Brunckhorst), and 
landscape design theory (e.g., Steinitz, Lyle, Van Der Ryn, 
McHarg).

The project methodology builds on the scenario analysis 
and design approach of Professor Carl Steinitz (Harvard 
University), which is different to any developed or tried 
in Australia to date. The methodological approach and 
evaluation is adapted from Steinitz (1993, 1996, 2000, 
2001).

The Steinitz approach (Figure 4) frames the context and 
issues that will inevitably arise. The framework identifies 
several different questions (Figure 4). Each is related to a 
theory-driven modelling type (Figure 4 boxes).

After recognising and describing the context and scope 
of purposeful landscape change, we need a means of 
deciding on whether to, or what to, change and a way 
to compare alternatives. Deciding how to answer the 
questions, what data is needed, and how it might be 
examined or synthesised is the next part of the process. 
Therefore, the path reverses to travel upwards to define 
data needs and specific methodologies of assessment. 
These strategic elements (type of data, methods for 
analysis, mapping and design) required to undertake the 
design analysis are specified and organised by proceeding 
upward through the levels of inquiry. Each level defines 
its necessary contributing products from the models 
next above in the framework.

For example:

Decision: To be able to decide to propose or to make a 
change (or not) a process for comparing alternatives is 
required.

Impact: To be able to compare alternatives one needs to 
predict their impacts from having simulated changes.

Change: To be able to simulate change, one needs to specify 
(or design) the changes to be simulated.

Evaluation: To be able to specify potential changes (if any), 
one needs to evaluate the current conditions.

Process: To be able to evaluate the landscape, one needs to 
understand how it works.

Representation: To understand how it works, one needs 
representational schema to describe it.

Then, in order to be effective and efficient, a landscape 
futures design and planning project should progress 
downward at least once through each level of inquiry, 
applying the appropriate modelling types.

Communities, local government and other stakeholders 
of the study area will envision and develop various 
scenarios of how they see their region and its landscapes, 
land use, industry and infrastructure development and 
living space in the future. To build potentially real and 
applied futures scenarios and design their layout ‘on-
the-ground’ (mapped onto a landscape), these elements 
will need to be worked through several times iteratively 
(beginning with the ‘first pass scoping’) to work towards 
a decision model for a redesign outcome or plan. This 
process will, with stakeholder and team evaluation, guide 
the further development of the framework itself and 
how it could be applied elsewhere.

Visualisation, analysis and evaluation will be accomplished 
using Spatial Information Technologies and iteration with 
alternatives and stakeholder’s increasing understanding 
of multiple issues as they are identified. Alternative 
landscape futures scenarios for the study area will be 
assessed and several identified to be discarded. Others 
will be identified for further design alternatives and 
assessment.

The following refers to Figure 4

The procedural path initially starts from the top passing 
down through each series of questions required of each 
model. This ‘first pass’ specifies the context, content and 
scope and defines specific questions (within each of six 
major questions) specific to the context of the study 
area.

Landscape futures designs are analysed to distil the most 
plausible, practical and ‘sustainable’ alternative/s. The 
framework with these questions provides the stakeholder 
feedback process and analytical methodology.

Figure 4



Project Outputs and Outcomes 

Outputs 

i) New understanding and a flexible approach to assessing alternative landscape 
futures scenarios for regional landscapes of non-metropolitan Australia.

ii) One or more alternative landscape designs for the Northern Rivers Region. 

iii) Maps depicting alternative futures designs, in a landscape ecological context, 
for the future sustainability of the Northern Rivers Region, its natural and 
rural landscapes, their human communities and compatible industries. 

iv) A new transferable ‘tool’ and methodological approach with associated 
techniques and visualisation technology for the design of alternative landscape 
futures scenarios. 

v) A decision support system for assessing of alternative futures and landscape 
scenarios. 

Outcomes 

i) Development and testing of an innovative regional landscape planning and 
redesign method relevant to Australian regional contexts, communities and 
governments. 

ii) The demonstration of the benefits of the approach and its transferability to 
different regions and social-ecological contexts for planning and design of 
sustainable regional development, resource use and governance. 

iii) A regional plan and landscape design options of direct use and application to 
the Northern Rivers Region. 

iv) Applications useful for large-scale implementation and transfer.

Using the ‘process’ as well as analytical and visualisation elements, this project will provide a more ‘holistic’ integrated 
decision making context, as well as planning and design options to guide policy for sustainable regions.

Supported By

“Everyone designs who devises courses of action aimed at 
changing existing situations into preferred ones.”
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