




What are OSYSTEM RVICES? 
(continued from page 1 ) 

By Steve Cork The concept of Ecosystem Services has been up soil ecosystems filter particles out of water 
developing slowly around the world since about and remove many toxic and disease-causing 
the 1950s. Over this time, ecologists have compounds and organisms . Soil and plant 
thought and written a lot about how nature is 
organised. This led to the concept of ecosystems, 
which are suites of living things (plants, animals, 
fungi, bacteria and others) interacting with one 
another and with their surrounding non-living 
environments. These interactions perform 
functions and produce outcomes that are above 
and beyond what would come from the species 
separately - the whole is greater than the sum 
of the parts. 

Ecosystems exist everywhere - in wilderness 
areas, national parks, agricultural fields, suburban 
parks and gardens, and even (in a very limited 
way) on your kitchen table . Ecosystems are 
always changing, which makes it pointless to be 
too dogmatic about what is a "natural" state. 
However, we expect that the more an ecosystem 
is simplified by human activities, the fewer 
functions it will perform. Ecologists debate the 
extent to which humans and their activities should 
be considered as "natural" parts of ecosystems. 

The concept of 'services' arose to acknowl­
edge the reliance of people on ecosystems. 
Ecosystems perform functions that allow 
humans to live on earth and fulfil our lives in a 
variety of ways. The air we breathe and the 
temperature of the earth are maintained within 
the limits for human life by plants. The plants, 
animals, fungi and micro-organisms that make 

systems also absorb the wastes produced by 
humans. Plants in forests, grasslands and other 
systems protect us from floods and provide 
habitat for species that control pests, pollinate 
crops, and maintain the diversity of life that we 
value for its existence and for the recreational, 
cultural, spiritual and intellectual stimulation that 
it provides. And, of course, ecosystems are where 
our food, our fibre, our pharmaceuticals and 
most of our building materials come from. 

The word 'service' has so many meanings in 
our modern world. It literally means "providing 
a benefit, doing a good turn, transforming raw 
materials into a valuable product" . Ecosystems 
take natural assets like soil, water, air and living 
species and produce products that people benefit 
from and value in many ways, including finan­
cially. 

But people are important in the delivery of 
ecosystem services too. People like farmers 
manage ecosystems and hence play a key role in 
sustaining and fulfilling human life. In the past, 
the role of land managers in providing food and 
fibre was recognised, but this is now expanding 
so that tl1eir roles in maintaining air and water 
quality, climate, flood protection, healthy rivers, 
pest control, pollination, biodiversity, and 
cultural, spiritual and intellectual values is also 
being recognised. 
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The conceyt ef Ecosystem services gives us a basis for discussing what benefits come from the environment, 
how our activities affect those services, who benefits from ecosystem services, who he~s to yrovide them, and 
how we mtght fairly share both the costs and benefits ef managing the environment in a variety of ways. 

Why are ecosystem services 
getting so much attention? 
At present, there are major initiatives on 
ecosystem services on every continent on the 
globe (although sometimes they go under a 

different name like "Multifunctional Land­
scapes", which is the term used in Europe). Some 
of these are reported in this issue of RipRap (see 
It's a Wrap pages 36-39). These initiatives are 

responses to a number of trends that emerged in 
the last few decades of last century. 

There nas been increasing evidence from 
national and international studies, that the world's 
ecosystems are changing dramatically under 
pressure from growing human populations and 
high levels of consumption of natural resources. 
The World Resources Institute in Washington 

DC, for example, concluded in 2000 that "If 
current trends continue, humanity will dramati­
cally alter or destroy virtually all of the Earth's 
natural ecosystems within a few decades" . 

These studies have shown that declining 
ecosystems are affecting people in terms of their 

supplies of food and water, living conditions, and 
physical and mental health, as well as threatening 

and concepts that don't require a science or 
economics degree, and which allow all members 
of society to participate in working out the 
outcomes they want from their relationships with 
nature. The general public are often overlooked 
as the biggest group of consumers and voters 
whose opinions and attitudes influence the value 
placed on the environment in decision making. 
Yet, to date, there have been few cases where they 
have been engaged in discussions about the value 
of ecosystems, this is because it has usually been 
carried out in technical, jargon-rich language and 
concepts. All of society needs to be involved in 
asking when and how it might benefit society to 
change land-uses that currently deliver benefits 
like food, housing, manufactured goods, and 
economic wealth to people. And if changes are to 
be made, we need to have a fai r way to share both 
t11e costs and benefits of t11e changes. 

The concept of ecosystem services has been 
seen as one way to address these issues. The 
concept of service is familiar to all people. 
Scientists and economists have worked with 
communities to break free of t11e jargon usually 
associated wit11 valuation and ecosystem science, 
and to simplify t11e huge complexity of ecosys­
tems into around 15 major services that most 
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many of t11e ot11ers species t11at we feel responsi­
bility for. There has been gradual recognition that 
t11ese declines are being encouraged by a lack of 
understanding, at all levels of decision making, of 
t11e benefits and value of well functioning ecosys­
tems. This lack of recognition is coupled wit11 t11e 
fact that most of t11e services from ecosystems do 
not pass t11rough markets and, as a result, don't 
automatically get valued economically. 

Putting all this together, it is clear that we 
need to rethink some of the world 's land-use 
practices. For this to happen, we need language 

THEME 

people can understand and appreciate witl10ut 
specialist knowledge (see Figure 1) . 

This provides a basis for describing the 
consequences of ecosystem change in terms that 
mean something to all consumers and voters. It 
asks who benefits from these services and how 
costs and benefits can be fairly shared, and 
provides a basis for developing incentives, 
including new markets, to encourage investment 
in natural resource management tl1at has greater 
overall benefit for communities and society 
generally. 
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Figure 1: One categorisation of ecosystem services from Gretchen Daily at Stanford University 

Production of goods 
Food: Terrestrial animal and plant products, forage, seafood, spice 
Pharmaceuticals: Medicines, precursors lo synthetic drugs 
Durable materials: Natural fibre, timber 
Energy: Biomass fuels, low-sediment water for hydropower 
Industrial products: Waxes, oils, fragrances, dyes, latex, rubber, precursors lo many synthetic products 
Genetic resources: The basis for the production of other goods 

Regeneration processes 
Cycling and filtration processes: Detoxification and decomposition of wastes, renewal of soil fertility, purification of air and water 
Translocation processes: Dispersal of seeds necessary for revegetation, pollination of crops and native vegetation 

Stabilising processes 
Coastal and river channel stability, compensation and substitution of one species for another when environments vary, control of the majority of 
potential pest species, moderation of weather extremes (such as temperature and wind), partial stabilisation of climate, regulation of the 
hydrological cycle (mitigation of floods, droughts, salinity) 

Life-fulfilling functions 
Aesthetic beauty, cultural, intellectual, and spiritual inspiration, existence value, scientific discovery, serenity 

Preservation of options 
Maintenance of ecological components and systems needed for the future, supply of goods and services awaiting discovery 

Putting it into practice 
It all sounds good in theory, but putting it into 
practice is another thing. Four big challenges that 
we are facing in Australia at present are: 
- Finding ways to describe and communicate 

the concept of ecosystem services that are 
truly understandable to a wide range of 
people with different backgrounds, attitudes 
and values. 

- Finding meaningful ways to measure the 
value of ecosystem services. 

- Bringing science to bear so that we can 
explore and predict impacts of human activ­
ities on ecosystem services and identify 
opportunities for better relationships with 
nature. 

- Devising better regulations, incentives and 
markets to encourage wise use of ecosystem 
services. 

These challenges are being addressed by a 
number of studies around Australia that are 
cooperating under the banner of the Ecosystem 
Services Project. The Australian initiative also 
has strong links with initiatives in the USA, 
Sweden, New Zealand and South Africa. Many 
of the insights discussed in the following sections 
come from lessons learned from the Australian 
studies. 

Developing the concept 
of ecosystem services 
To develop the concept of ecosystem services 
so it is useful to community-based decision 
makers, the Ecosystem Services Group within 
CSIRO initiated a partnership with stake­
holders in the Goulburn Broken Catchment 
in Victoria . Together, we have discussed the 
concept and its application to this catchment. 
With input from stakeholders and technical 
experts , we carried out an inventory of 
ecosystem services in the catchment, identi­
fying which ones are important for which land 
uses, and which ones are some critical point 
that requires further investigation with greater 
scientific rigour. This inventory developed a 
diagrammatic explanation of ecosystem services 
(see following page) . 

It was important that the community devel­
oped their own list of ecosystem services, and 
this differed slightly from lists developed in 
other studies such as the one cited above. This 
is an important element of the interaction 
between scientists and community, in that the 
concept has to be relevant to the people 
receiving the services, rather than to the scien­
tists with the theory. 

Participants in 
this initiative 
include 

Centre for Agricultural 

and Regional Economics 

Inc., Cotton CRC, CSIRO, 

Department of Land 

and Water Conservation 

(NSWJ, Emu Creek 

Catchment Association 

(Qld), Gwydir Valley 

lrrigalors (NSW), Land 

and Water Australia, 

The Myer Foundation, 

Natural Resources and 

Environment (Vic), 

Onkaparinga Catchment 

Board (SA), Department 

of Natural Resources and 

Mining (Qldl, National 

Parks and Wildlife Service 

(Qld), Rainforest CRC, 

The Goulburn Broken 

Catchment Management 

Authority (VIC), University 

of New England (NSWJ, 

University of Southern 

Queensland. 
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e.g. Soil 
Water 

Production 

Maintenance 

e.g. Water filtration 
Waste assimilation 
Maintenance of soil fertility 
Maintenance of biodiversity 

Assimilation 

Climate regulation 
Flood mitigation 
pest control 
Pollination 

e.g. Food and fibre 
Clean water 
Liveable climates 
Life-fulfilling 

experiences 

Ecosystem products 
valuable to people 

Cultural, spiritual, intellectual stimulation 

Figure 2: Scientists and community representatives worked together to develop this scheme to explain ecosystem services. 
The services emerge from transformations of natural assets into products (production services), or transformation of end 
products of production back into natural assets (assimilation services) or internal transformations that maintain natural 
assets (maintenance services) . 
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A full report on the inventory can be 
obtained by ordering or downloading from our 
web site (www.ecosystemservicesproject.org). 
There is an article on the Goulburn Broken work 
on page 34 of It's a Wrap. 

The issue of value 
In 1998, a group of ecologists and economists 
from around the world published a provocative 
article in the scientific journal Nature that 
estimated the value of the world's ecosystems at 
$33 trillion, or nearly twice the world's Gross 
National Product. Their central message was that 
the world undervalues its ecosystems and that 
replacing them would costs a lot more than all 
the money that is available. The article caused 
a furore. Some commentators questioned the 
methods used. Others questioned whether such 
an exercise was morally justifiable. Others 
suggested that the real value of the world's 
ecosystems is beyond measurement (because we 
cannot live without them) and that the authors 
had merely underestimated infinity. 

This example illustrates some of the 
complexity and disagreement that has emerged 
as people recognise that Ecosystem Services are 
important to humans and try to measure that 
importance in economic terms. The issues that 
are currently being debated around the world 
include: 

What the word 'value' really means. 
How to measure the economic value of 
goods and services that do not pass through 
markets. 
Whet11er it is possible or even desirable to 
measure everything in economic terms. 
The need to recognise the true costs of 
replacing ecosystem services with techno­
logical alternatives be.fore making the replace­
ment. 
The fact tlrnt value depends on situations 
and people's knowledge and attitudes. 

Economics text books devote whole chapters to 
defining and measuring economic value. At t11e 
simplest level, the value of anything is determined 
by people's needs, desires and attitudes. 
Economic value is measured in relation to what 
people are willing to pay to receive a good or 
service that they already have, or what tl1ey will 
accept as compensation for losing a good or 
service tl1at they already have. The most straight­
forward way to measure willingness to pay is in 
markets, but many things tl1at are valuable don't 
pass through markets. Many ecosystem services 
fall into tl1is category. We don't, for example, buy 
and sell tl1e air that we breatl1e. However, many 
ecosystem services have some connection to 
markets and this is how economists can estimate 
the economic value of those services. Water rights 
are bought and sold, which gives one estimate of 
people's willingness to pay. People pay to travel to 
natural places and will pay entrance fees. This 
gives an estimate of people's willingness to pay 
for access to ecosystems that provide cultural, 
spiritual and intellectual fu lfilment. Properties 
wit11 views of water or forests fetch higher prices 
than properties witl10ut views - the difference is 
an estimate of willingness to pay for t11e view. 

Another way to estimate what people are 
willing to pay for ecosystem services, is to ask 
them either directly or through questionnaires 
designed to reveal t11eir preferences. For 
example, if asked to choose between two 
scenarios tlrnt differ in terms of jobs and endan­
gered species protected, you will in tl1eory reveal 
your willingness to pay for the species by how 
willing you are to trade off jobs against them. 
This is an important distinction because the 
price of many ecosystem services might be very 
small under circumstances where t11ey are 
abundant, but tl1is does not mean their value to 
humans is also very low. 
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Two issues complicate the estimation of the 
value of ecosystem services. One is that what 
people are willing to pay is determined by their 
need and desires and their attitudes, all of which 
are influenced by the legal, economic and social 
systems they live in and by their level of under­
standing about what benefits they get from the 
environment. The second complicating issue is 
that price with value often get confused. Price is 
what people pay in markets and is set at a level 
that will attract an acceptable number of buyers. 
Value to society is the difference between price 
and what consumers overall would have been 
prepared to pay (this is called consumer surplus). 
To measure value in this way for ecosystem 
services is very difficult, because we need infor­
mation on what people would be willing to pay as 
the service gets rarer, and such information 
usually is not available. For ecosystem services 
that are essential for life, you can imagine people's 

Providing an ~\l'~ 
Ecosystem Service - Pollinators 
Firstly, much of our food comes from crops that 
require pollination by insects, birds or other animals. 
These pollinators are declining world wide due to loss 
of habitat and over use of pesticides. Honey bees 
have taken their place in many areas. It was once 
unthinkable that a farmer would pay anything for 
pollination services, as they just happened. Now 
farmers in many parts of the world pay large prices to 
purchase the services of bee-keepers to pollinate their 
crops. This illustrates how an ecosystem services can 
take on value because circumstances change. But what 
would society be prepared lo pay to keep pollinators if 
honey bees were wiped out and numbers of other 
pollinators fell to the point that crops failed, garden 
plants were no longer able to reproduce and the 
forests and grasslands that provide recreation for 
people and homes for wild species were seriously 
affected? This is a question we may well have lo face 
in parts of the world very soon as honey bees are 
being attacked by diseases and rates of pollination of 
native vegetation is declining substantially. 

willingness to pay would rise rapidly as the 
service became rare, leading to very high values. 
Thus, diamonds fetch a higher price than water, 
because of their immediate rarity, but water has a 
greater value to society. 

The most talked about way to estimate the 
value of ecosystem services is to ask what it 
would cost to replace them. The most celebrated 
example of replacement costs is the case of 
New York City. This city was faced with a water 
quality problem and compared the cost of 
building a new water filtration facility, with the 
cost of repairing and protecting the natural areas 
in the mountains where the water came from so 
that the water would be adequately filtered by 
ecosystem services. The cost was $8- 10 billion 
for the facility versus less than $2 million for the 
catchment repair. In Canberra, it costs 10 times 
as much to filter water from a mostly cleared 
catchment than from another catchment that 
retains more forests. Melbourne already benefits 
from having protected its catchment forests 
many years ago. Sydney is currently considering 
the benefits of better management of native 
vegetation in its catchments. Adelaide struggles 
with water quality due to the impacts of land 
clearance in the Murray Darling Basin. 

These are but of few of the many examples 
emerging from a focus on the importance and 
value of ecosystem services. Insights like those 
discussed above cannot be captured readily in a 
single number, even one as large as $33 trillion. 
Value needs to be considered in the context of 
challenges and decisions that people face now 
and in the future. 

Bringing science to bear 
It has been said that studies attempting to value 
the environment in the past have had limited 
success due to difficulties in producing 
convincing estimates of the value of non-market 
goods and services. In addition, the ecological 
data has not been good enough to answer the 
questions posed by economists and decision­
makers. Various attempts have been made to 
develop mathematical models of ecosystem 
function but these have had limited use because 
there simply is not enough knowledge to allow us 
to model whole ecosystems with precision and 
reliability, and building models to answer any 
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and all questions never works. Another reason why ecological-economic 
studies have failed in the past is that they have not involved the key 
decision-makers in the process of the studies, and, as a result have often 
answered different questions to the ones being asked by those who are 
faced with making the decisions. 

A. The approach being developed and tested in The Ecosystem Services 
Project builds on lessons learned by past studies, and on the wisdom of 
advisors around Australia and elsewhere in the world. It involves stake­

TH E ECOSYSTEM SERVICES PROJECT IS A PARTNERSHIP holders at community, region, state and national levels in the design and 
BETWEEN THE FOL LOWI NG ORGANISATIONS: carrying out of the studies. The fi rst stage involving these stakeholders 
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focuses on clarifying the concept of ecosystem services and developing an 
inventory of what services exist in the study area. Those services that are 
critical for further study are then identified. This is the start towards 
bringing science to bear effectively. The next stage is identification of future 
options, or scenarios, for the study area and the decisions and questions 
that need to be addressed. This then makes it very clear what scientific 
analysis is needed and makes the job of modelling easier and more achiev­
able. We can u se models to explore what might happen, and to identify 
where critical knowledge gaps exist and where investment in research 
would likely pay off. It is important that the scientific analyses are done 
with consideration of the economic and social systems that the ecosystems 
interact with . Examples of how scenarios can be developed and scientific 
models applied to these are given in other articles in this edition of RipRap. 

Devising better regulations, incentives and markets 
to encourage wise use of ecosystem services 
The concept of ecosystem services sets us up for considering fair ways to 
share costs and benefits of environmental management and provides a 
basis for establishing markets in ecosystem services. The idea of estab­
lishing markets is to get investment by those who benefit from ecosystem 
services in their protection. The market for carbon credits, for example, is 
based on the ecosystem services that plants provide in regulating the 
concentration of carbon dioxide in the atmosphere. As concentrations of 
carbon dioxide rise, more heat is trapped in the atmosphere and climate 
changes. If we accept that the ecosystem service of regulation of carbon 
dioxide is "owned" by all people, and that stability of climate is a right for 
society, then industries that add carbon to the atmosphere should be 
required to take steps to limit the impacts of their emissions. Creating the 
rules that allow these industries to offset their emissions by planting trees 
benefits them, as this is cheaper than technological alternatives, and 
benefits society as a whole. A similar argument has been made for estab­
lishing markets for water quality, salinity control, maintaining soil health, 
and biodiversity. 

There are a few critical requirements for markets to establish and 
maintain a good mix of ecosystem services. We must be able to measure 
increases or declines in ecosystem services to be able to establish the return 
on investment. We must be able to develop rules to establish limits below 
which society does not want ecosystem services to fall. Because price paid 
in markets is intimately related to rari ty, prices will rise as ecosystem 
services approach these limits and fall as they improve above them. The 
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biggest challenge is to establish institutions that 
encourage investment in "bundles" of ecosystem 
services rather than individual ones. Approaches 
to resolving these issues are discussed elsewhere 
in the edition of RipRap. 

Putting it all together -
ecosystem services analysis 
T he alliance of groups making up the Ecosystem 
Services Project have discussed a framework for 
bringing together all of the issues discussed in 
this article. This framework includes stakeholder 
partnerships, inventory, scenario development, 
ecological, social, and economic analyses, and 
attempts to provide the information needed to 
develop markets for ecosystem services (Figure 
3) . The framework is being tested to one degree 
or another in eight case studies around Australia 
(Figure 4), but most comprehensively in the 
Goulburn Broken Catchment in Victoria. 

Scientific 
and 
economic 
analyses 

Socio I, 
political, 
policy 
issues 

Inventory of ecosystem services 11 
Community I Scenarios for catchment future I,.__ . 
representatives 

t • ~ 
full suite of values from ecosystems 

t 
Key areas for targeted research 

Broadly informed decision making 
Equitable cost-shoring 

Markets for ecosystem services 
Rewords for land stewardship 

Figure 3: Framework for ecosystem services analysis 

Brigolow e 
Brisbone 

Gwydir •. 
Sydney 

Figure 4: Location of studies cooperating in the Ecosystem Services Project 

NEW ~canon 
Guidelines for Prof ecfing Australian Rivers 
Recognising the need to improve the protection and management 
of Australian waterways and floodplains, the National Rivers 
Consortium commissioned the Queensland Environmental 
Protection Agency and Montgomery Watson Harza to develop a set 
of Guidehnes for Protecting Australian Rivers . Principal investigators 
for the project were Mr John Bennett, Mr Norrie Sanders, Mr Dane 
Moulton, Dr Ngaire Phillips, Dr George Lukacs, Associate 
Professor Keith Walker and Ms Fiona Redfern. 

The Guidelines were designed to be applicable to all Australian 
rivers, in all conditions (from degraded through natural), and are 
intended for use by governments, developers/consultants and the 
community. They have been designed to provide: 

a conceptual framework overarching four separate guidelines for 
assessing ecological value, ecological sustainability, planning for 
river protection, and evaluating development proposals. 
a systematic approach to conservation management of 
Australian waterways. 
government agencies and proponents with tools and techniques 
for identifying and assessing the ecological and physical sustain­
ability of water resource developments. 
proponents with greater planning certainty about the capacity 
of land and water systems to sustain development. 
a basis for data collection and research to inform decisions about 
development and management. 

Copies of the Guidelines ....,. 
are available through 

Canprint Communications 
on 02 6295 4444 or 

Freecall 1800 77 6 616 

and on our website al 
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AWISE 
Dr Richard Kingsford, along with his team at 
New South Wales National Parks and Wildlife, 
have produced an innovative software package 
for managing information on water for an 
entire catchment --WISE (Water Information 
System for the Environment). WISE is a 
catalogue of everything published on water in 
a catchment - this means that the catch­
ment's wetlands, estuaries, rivers and creeks 
are covered, as well as information being 
provided about the catchment itself 

WISE does two essential things. It links 
publications to a particular location so that 
people can find out what is known about a 
wetland, creek, river or catchment in tl1at area. 
It also 'captures' all of the information in a 
publication. Users can select a river or wetland 
and produce a list of all publicly available 
material tl1at has information about that 
wetland . The software covers issues ranging 
from water quality and quantity, flora and 
fauna, tl1rough to tl1e cultural values of rivers. 
Users can also choose one of these areas of 
interest and get specific information about that 
topic in relation to a particular wetland or river. 

Community groups have welcomed the 
project as it provides a useful way of breaking 
down tl1e barriers to scientific communication. 
Various community groups in tl1e catchments 
were involved in developing each database 

with a flood of information!! 

animation of the sources of the water in tl1e river. 
WISE also has more tlrnn 100 photographs of the 
catchment along witl1 oral histories, video clips and 
other sound files. A catchment map allows you to 
see which towns and rivers make up tl1e catchment 
and get some basic information for each. 

The whole emphasis of the project has been 
to raise public awareness about issues of river 
management and ensure that communities, 
government and individuals are more informed 
about the management of our water. This 
database will provide iliese groups witl1 ilie most 
up-to-date information for better and more 

through workshops, interviews and contribu- informed decision making. Most importantly we 
tions of photos, videos and other material. now have a highly successful project where the 
Much of tl1e information in tl1e 'front-end' of resources and metl1odology can be applied to any 
tl1e CD, for example, the catchment picture, 
animation and photographs has been produced 
ilirough direct input from people saying how 
they wanted ilie material presented so iliat it 
was meaningful to them and ilieir community. 

The multimedia part of WISE allows 
people to 'see' the catchment. In the 
Macquarie-Bogan database you can go on 
a canoe trip down the catchment through 
animation and 'visit' various parts of ilie river. 
The Barwon-Darling CD contains a hydrology 

catchment in the country. 
The CD-ROMs are currently being used 

in schools and have considerably more potential 
for use at all levels of education. A project is 
now underway to put WISE on tl1e Internet. 
CD-ROMs are available for the Macquarie­
Bogan, Barwon-Darling, Namoi and Hacking 
River catchments . Databases for the Paroo, 
Warrego, Gwydir and Lower Darling will be 
available in 2002 and for the Illawarra, 
Castlereagh and Cooper in 2003. 

The CDs can be ordered by accessing the National Parks and Wildlife Service website on 

www.npws.nsw.gov.au 
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OSYSTEM RVICES provided by healthy waterways 

By Gary Jones 

A waterway in the 
Gou/burn Broken 

Catchment, Vidorio 

In recent years, the terms 'waterway or river 
health' and 'water quality' have almost become 
synonymous. The terms have been used in an 
increasingly broad way to cover many of the 
beneficial environmental and aesthetic 'values ', 
'attributes' or 'qualities' of water. These values 
or attributes may be chemical in nature, for 
example, we have trailitionally thought that good 
water quality meant an absence of artificial 
chemicals and pollutants, and a 'natural' 
(typically low) level of chemicals and compounds 
found in nature (e.g. nutrients such as phosphate, 
nitrate, ammonia, trace metals, etc.) . This 
chemical definition still applies, but there are 
other important attributes to water quality. For 
example, good water quality can be taken to 
describe a healthy water body with a near-natural 
balance of fish, invertebrates, plants and algae, 
with the appropriate in-stream, riparian and flood 
plain habitats for these organisms to live in. 

A modern description of good water quality 
is also invariably linked to the purpose for which 
the water is used, or the societal and aesthetic 
values that we attach to it. For example, good 
quality water used for irrigation might imply low 
salt content and low contaminant levels; water for 
environmental (river health) protection may need 
to have low levels of nutrients and a temperature 

suitable for the survival of native fish; and, water 
for human consumption may need low turbiility 
and very low levels of water-borne pathogens. 
What these examples show is that there is no 
single definition of 'good' water quality, rather, it 
depends on the purpose the water is being used 
for, or more generally, our expectations of what 
benefits it should provide to us and the environ­
ment. These societal expectations may change 
from one river catchment to another, moving 
from upstream to downstream along a river 
system, or even in the same reach of a river or in 
one lake, depending on the interests and expecta­
tions of the local community. This multi-faceted 
view of river health and water quality underpins 
the National Water Quality Management Strategy 
and associated National Water Quality Guidelines. 

So what condition of a waterway can be 
described as 'healthy', indeed, what exactly do we 
mean by a waterway? The term waterway is best 
used in a very broad sense to refer to any part of 
the landscape where water flows over or under 
the land, or pools on it to form a lake or wetland. 
A waterway can be permanent or temporary, 
freshwater, brackish, or estuarine. A healthy 
waterway is one that has: a balanced population 
of aquatic biota - fish, aquatic mammals, 
insects, plankton, bacteria and plants; natural 
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levels of sediment, nutrients and trace metals; an 
absence or only very low levels of human gener­
ated pollutants; good habitat condition; and, a 
hydrological regime that has not been sufficiently 
changed by human activity to have a detrimental 
effect on the aquatic biota. 

Why are healthy 
waterways important? 
Healthy waterways with good water quality have 
multiple benefits for Australian industry and the 
broad community. T he ecosystem services 
provided by healthy waterways can be described 
under the following headings: 

Agriculture 
The transport of water from upper catchments 
to irrigated cropping and live stock production 
enterprises downstream, and its temporary 
storage, is a major ecosystem service provided by 
rivers, lakes and wetlands. Without these natural 
waterways, artificial canals and pipelines must be 
built to transfer water from one point on the 
landscape to another. However, the use of rivers 
as artificial conduits comes with an environ­
mental cost. To improve the engineering 
efficiency of rainfall runoff capture and storage 
by waterways, thousands of dams and weirs have 
been built on waterways throughout Australia. 
Downstream flow patterns are often dramatically 
altered in many rivers and can have dire conse­
quences for in-sLTeam biota. Whilst these 
engineering changes are of great benefit to the 
agricultural and urban industry, and their 
communities, they present a threat to other 
ecosystem services provided by waterways. 

Drinking water 
As well as transporting and storing water for 
potable use, natural, healthy waterways provide an 
important service in improving the quality of 
drinking water. In turn, this reduces the cost of 
treating the water prior to human consumption. 
For example, human bacterial and protozoan 
pathogens (natural and human) from catchments 
may be removed during their passage downstream 
in rivers, or can be consumed by natural preda­
tors that live in water. Natural organic matter 
found in catchment rainfall run-off is also 
degraded and metabolised by river biota. This is 
an important function, or service, provided by 
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waterways - natural organics, when chlorinated 
in drinking water treatment plants, produce 
carcinogenic by-products. The lower the levels of 
organic matter in raw water, the better the quality 
of the subsequent treated drinking water. 

Recreation fishing and aquaculture 
Fishing is Australia's most popular past time, and 
it forms the basis of an industry worth tens of 
millions of dollars annually to the Australian 
economy. Healthy waterways support popula­
tions of native fish species that are highly sought 
after by anglers in different parts of the country, 
for example, Murray Cod, Golden Perch, 
Australian Bass and Barramundi. Supporting 
sustainable stocks of native, and sometimes intro­
duced species (e.g. brown trout), is a highly desir­
able service provided by Australian waterways. 

Aquaculture is a rapidly growing industry 
in Australia and throughout the world, with 
many high value fish, crustaceans and shellfish 
being amenable to high turnover production by 
aquaculture enterprises. Healthy waterways 
provide the brood stock and genetic diversity of 
animals required to support a robust aquaculture 
industry. They also usually transport and provide 
the water required by the industry to sustain 
production in arid regions where such high level 
production would otherwise be impossible. 

Other recreational uses and aesthetics 
The use of waterways for recreation and for 
tourism is another important service. T hese 
activities include swimming, water skiing, 
canoeing, sailing, power boating, and house 
boating. The general aesthetic value of a healthy 
waterway, its floodplain and riparian trees, shady 
water holes, and great expanses of open water, 
touch the Australian psyche and form a central 
place in the lives of most Australians, especially 
those in inland Australia. 

Opportunities and actions 
There are many remedial and rehabilitation 
actions that can be used to restore Australia's 
waterways to a point that approaches what they 
once were. Clearly, some of our rivers will never 
be pristine again, as we cannot totally turn back 
the clock on two centuries of European develop­
ment and degradation. The challenge is to make 
our agricultural and urban industries and 
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Top: Murray Cod 
Middle: Macquarie Perch 
Below: Barromundi 

For further 
information 
Gary Jones/Dove Shelton 
CSIRO Land & Water 
Tel: 02 6242 1538 
Email: Dove.Shelton@csiro.au 
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developments ecologically sustainable. In the 
case of healthy waterways, this means the provi­
sion of environmental flow allocations and 
regimes for rivers, the provision of fish passages 
in dams and weirs, the revegetation and conser­
vation of catchment, riparian and floodplain 
lands, the reuse and/or improved treatment of 
domestic and industrial wastes, and a smarter 
and more environmentally sensitive use of 
agricultural chemicals. 

The opportunities to do these things are now 
upon us. Major national policy agreements such 
as the Council of Australian Government's 
(COAG) water reform policy, the National 
Heritage Trust, and the recent Prime Minister's 
Action Plan on Salinity and Water Quality, 
provide both the political will and financial 
backing to commence or continue the process of 
improved environmental management. At the 
local and regional level, collaborative community 
catchment management committees, and action 
groups such as Landcare and Waterwatch, have 
important roles to play in managing our water­
ways and catchment lands. 

Under the COAG water reforms, all states 
are now implementing strategic planning and 
action programs to provide environmental flow 
allocations and regimes for rivers. The National 
Water Quality Guidelines have very recently 
been revised and updated to provide a robust 
and scientifically sound basis for protecting 
water quality. Finally, the concept of environ­
mental stewardship of our land and water 
resources is beginning to be developed and this 
holds out a great opportunity for all members of 
the community to take a long-term view of 
waterway and water quality protection. 

Where to from here? 
There are knowledge gaps that need to be filled, 
but new knowledge is only a part of the solution. 
H aving the political will and social empower­
ment to undertake the changes in land and water 
management that are required is a big part of 
what we now need to do to improve the health of 
waterways. We also need to value the Ecosystem 
Services being provided by healthy waterways 
so that we can manage our rivers more wisely to 
ensure we will still have benefit from these 
services in the future. 

Water filtration 
One example 

When sediment moves with water through the landscape there are 
many opportunities for this sediment to be captured and returned to 
the soil surface to become soil again. Examples of such filtering are 
buffer strips, grass swales, farm dams, floodplains and wetlands. The 
performance of such filters is wide ranging. For example, in one study 
near-natural riparian zones have been reported to trap greater than 
ninety per cent of incoming sediment. 

The reality of most Australian rural landscapes is that they will 
continue to generate sediment through soil erosion by a variety of 
processes. The constraints of enterprises and the enormity of the task 
of revegetation ensure that we will have sediment moving in our 
landscapes at above-natural rates for many decades to come. Filtering 
is an efficient way of diminishing the downstream impacts of soil 
erosion within the above constraints. Filters normally occupy a 
relatively small area ofland and, because of this, may be more accept­
able to land-owners as a tool in managing sediment run-off. 

Filtering of water as a service is strongly coupled to the erosion 
of sediment. A key step in planning the restoration of filters is to 
identify major sediment sources and place filters in their pathway. 
There is also a strong linl<: to the ecological function of wetlands and 
riparian zones. It is now widely recognised that these areas have 
several functions in ecosystems. 

As this example has shown, the ecosystem services provided by 
the riparian zone in filtering sediment and assisting in the control of 
erosion are significant. When combined with other ecosystem services 
such as provision of wildlife habitat, acting as a windbreak for crops, 
providing shelter for stock etc. we can see that filtering is just one of 
the many multiple benefits that can be gained tl1rough sound riparian 
management. 

For further information 

Peter Hairsine, CRC for Catchment Hydrology/CSIRO Land & Water 
Tel: 02 6246 5924 Email: Peter.Hairsine@csiro.au 
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Pollination 
Another example 

One of the key services provided to the fruit and vegetable and 
farming industries is the service of pollination. Pollination is the 
process of moving pollen from male flower parts to female plant parts. 
The pollen fer tilises an egg cell in the flower, which then becomes 
a seed. Seeds are borne in fru its, so fruit formation also depends on 
pollination. For some plants, like grasses and cereal crops, the 
movement of pollen by wind is sufficient to pollinate flowers. For other 
plants, pollination can happen automatically with the male flower parts 
contacting female parts of the same flower. However, the majority of 
plants need animals to visit their flowers to help move pollen, and so 
produce seeds. Birds, bats, and even small possums can pollinate some 
flowers, but the most important pollinators are insects, with the most 
significant being bees. Australia has a rich fauna of native bees, but the 
most common bee is the introduced European honeybee. This species 
is managed commercially by beekeepers, and there are also abundant 
wild European honeybee populations in the region. 

Pollination as an ecosystem service is integral to botl1 tl1e ecolog­
ical and economic healtl1 of Australia's catchments. The existing 
service and the ability to provide this free service in the future, is 
increasingly under threat on a variety of fronts including over-reliance 
on a single bee species, pesticide use and lack of remnant vegetation. 

Economically speaking, pollination is a significant contributor to 
tl1e gross regional product of our catchments. Work undertaken in the 
Goulburn Broken Catchment has shown that pollination is vital for a 
number of important crop species. There is also a substantial contri­
bution through the pollination of nitrogen fixing legumes such as 
clovers and lucerne, which improve soil and fodder quality, thus 
maintaining healtl1ier livestock with less fertiliser input to pastures. 
Lucerne, a pollination-dependent species brought into the catchment 
as seed, is also important as a deep-rooted species that lowers the 
water table, helping to reduce salinity. Finally, tl1ere are the values 
associated with sustained regeneration in native vegetation. 

For further information 

Saul Cunningham, CSIRO Entomology 
Tel: 02 6246 4356 Email: Saul.Cunningham@csiro.au 
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TheRiver Styles® 
short course 

F I R S T CIRCULAR 

Kirstie Fryirs and Gary Brierley, 
Department of Physical Geography, Macquarie University 

Email: gbrierli@laurel.ocs.mq.edu.au 
kfryirs@laurel.ocs.mq.edu.au 
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Macquarie Research Ltd 

~I 'he River Styles®, framework provides a catch­
ment-framed geomorphic summary of river 
character and behaviour, condition and recovery 
potential. The explanatory and predictive bases 
of this procedure provide a rigorous physical 
basis for river management decision making. 

Duration: 
Date: 
Presented by: 
Venue: 
Indicative cost: 

Price includes: 
- tuition 
- course booklets 

5 days, 9 am - 5 pm, Monday-Friday . 
29 April - 3 May 2002 
Assoc. Prof. Gary Brierley, Ms Kirstie F ryirs 
Goulburn, NSW 
$1200-1500 (to be confirmed in 
early 2002) . A minimum of 16 people 
is required for the course to run. 

Price excludes: 
- Travel to and 

from Goulburn 
- site visits and bus hire - Accommodation 

in Goulburn - field costs and materials 
- venue - Main meals 
- morning/ afternoon tea 

Application information for the River Styles® 
Short Course will be circulated in early 2002. 
Further information on tl1e River Styles® frame­
work, can be obtained from Kirstie Fryirs. A 
short email noting your expression of interest 
can be forwarded to kfryirs@els .mq.edu .au 



Valuation of 

By Nick Abel and 
J. Marty Anderies 

Figure 1: Price is not value 

THEME 
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OSYSTEM RVICES 
- the contribution of economics 

Some people reject the need to estimate the 
economic value of ecosystems or the services 
they provide, arguing that because they are 
infinitely valuable, economic estimates have no 
meaning. In one sense this is correct, because 
without the resources and the life support and 
waste absorption services which ecosystems 
provide, humans could not exist. However, 
humans readily modify ecosystems and, in doing 
so, affect the flows of ecosystem services, 
increasing some and reducing others. Humans 
make choices about the benefits and costs of 
using ecosystem services - they make economic 
choices. The discipline of economics can help 
make these choices more efficient (more benefit 
per unit of cost), and more equitable now and 
across generations. 

How do people value 
goods and services? 
Many people equate the value of a good or service 
to its market price. Mainstream (neo-classical) 
economists are uncomfortable with this because 
price is a reflection of current demand and supply, 
not value. The value of a good or service is what 
people would be prepared to sacrifice in order 
to obtain it, and price does not measure this. 
A person dying of thirst would exchange a nugget 
of gold for some water, yet because water is 
abundant and gold scarce, one is very cheap and 
the other is expensive. Mainstream economists, 
therefore, measure consumers' values in terms of 
their willingness to pay for goods and services 
('consumers' surplus' in Figure 1). For the same 
reason, they measure the value of producing a 
good or service in terms of willingness to produce 
('producers' surplus' in Figure 1) . The value to 

$ 

Consumers' surplus 

Price 

Quantity demanded and supplied 

society of a good or service is the sum of 
consumers' and producers' surpluses. 
In practice, however, economists are often 
obliged to relax this rigorous approach to valua­
tion, and instead estimate 'value' in terms: of cost 
savings (e.g. using native vegetation instead of 
technology to filter water); opportunity cost 
(what people are willing to forego in order to 
secure a good or service - e.g. switching from 
wheat production to agro-forestry in order to 
prevent the rise of groundwater); or costs of 
repairing a damaged facility. 

Although the mainstream economic 
approach influences decisions by governments 
that affect the distribution of benefits and costs 
in society, it is not an accurate reflection of 
social values. This is because what mainstream 
economics labels 'willingness to pay' is also a 
measure of ability to pay, which is a consequence 
of the distribution of wealth and power in society. 
The mainstream approach will, therefore, 
reinforce pre-existing patterns of wealth and 
power, and in Australia will tend to reinforce 
urban values over rural ones, and industry over 
conservation. It will also reinforce the structure 
of an economy that is using ecosystem services 
in unsustainable ways. Future generations have 
no ability to pay or protect their interests -
which may include the continuing supply of 
ecosystem services - this means that they rely 
on the ethics of current generations, which are 
severely tested when times are hard or opportu­
nities large and tempting. 

The mainstream economic approach also 
influences decisions by governments that affect 
ecosystems (e.g. water allocations for irrigation; 
discharges of pollutants; clearing of native 
vegetation), and the ability of those ecosystems 
to continue to provide services. Since property 
rights over most ecosystem services are not 
clearly defined, they are not bought and sold, so 
they appear not to have an economic value. One 
consequence of this apparent lack of value is that 
ecosystem services are used inefficiently - for 
example they may be over-used to the detriment 
of future supply (e.g. over-allocation of water) . 
In particular, producers tend to pass the costs of 
production (e.g. salinisation) onto resources that 
are 'owned' by society. 



16 

Valuation of B osYSTEM S'eRVICES 

The ecosystem services concept -
completing the circle 
These deficiencies in the lay-person's and in the 
mainstream economist's valuations of goods and 
services have been recognised and addressed 
mainly through laws, regulations, taxes and 
techniques such as environmental impact analysis. 
These approaches have been concerned with the 
consequences of production for ecosystems, 
including their un-marketed goods and services 
(e.g. native species, beautiful landscapes - known 
as 'intrinsic values'). The ecosystem services 
concept is different in that it is concerned not 
only with these impacts, but also with the contri­
bution of ecosystem services to production (see 
Figure 2) . Production values range from wheat, to 
the 'production' of beauty in a landscape. 

In Figure 2, ecosystem services are supplied 
by 'natural capital' (ecosystems). They are 
combined with purchased inputs in production 
processes using human-made capital (e.g. 
machinery) guided by social capital (e.g. knowl­
edge). Production processes and consumption 
both impact upon natural capital. Its ecosystems 
may be able to sustain these impacts because of 
their powers of regeneration, or they may 
decline. Given these relationships, the roles of the 
economist in ecosystem services research are to: 
1. estimate the value of natural capital in terms of 

the flows of ecosystem services to production; 
2. analyse the efficiency with which ecosystem 

services are combined with industrial inputs 
in the production process; 

3. estimate the economic costs of the impact of 
production and consumption on ecosystem 
services over time; 

4. examine the distribution of benefits and costs 
among different stakeholders; and across 
generations; 

5. propose changes in institutions (policies and 
laws) and markets that would lead towards 
equitable and efficient use of ecosystem 
services. 

Economic methods 
As was discussed previously, economic value is 
determined by the shapes of supply and demand 
curves (see Figure 1), which depend on social 
and environmental context. This means that a 
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Figure 2: Completing the circle Ecosystem services 
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"Production" includes the output of intrinsic values 

change in technology (stone tools to iron ones) 
can turn a valuable resource into a valueless one 
and vice versa. We are currently using scenarios to 
provide these contexts for our research in tl1e 
Goulburn Broken Catchment. Our scenarios 
include floodplain rehabilitation, land use inten­
sification, re-vegetation of a sub-catchment, 
intensification of agriculture, and tourism. Within 
each scenario, alternative land use patterns will be 
evaluated for their effects on 1-4 (refer to left of 
page). 

Using scenarios 
In tl1e floodplain scenario, attaching costs and 
prices to a dynamic simulation m odel enables us 
to estimate the economic values of ecosystem 
services in relation to water quality and quantity, 
carbon storage and aninlal production. 

We will examine how moving levees to allow 
the re-establishment of wetlands will affect 
evaporation and transpiration, hence tl1e yield of 
water. It will also affect the quality of water 
tl1rough reduced bed and bank scouring, and 
increased filtering and deposition. The value to 
producers of a marginal change in the supply of 
water of a given quantity and quality will be 
estimated from changes in the value of irrigated 
production (producers' surplus based on current 
market prices). 

The recovery of wetlands will represent an 
increase in intrinsic values tl1at we can estimate 
by extrapolation from other work, such as the 
Barmah Forest study (Stone 1992). We can also 
explore the implications for the regional 
economy of increases in tourism using input­
output analysis. On the costs side, however, is 
that tl1e spread of wetlands is likely to increase 
the incidence of Murray Valley encephalitis 
(Boardman et al. 2001). 



The relationships between water quality and 
quantity, the frequency and extent of algal 
blooms, and the effects of those blooms on water 
quality will also be explored. Interactions 
between livestock production and water quality 
are in the model. These include: the effects of 
livestock upon the regeneration of vegetation and 
its filtering capacity; bank erosion and turbidity; 
and defaecation and stream nutrient loads. These 
effects appear as costs in the negative impacts of 
water quality on agricultural production. In 
addition, the value to producers of marginal 
changes in the area and type of land grazed is 
also being estimated. Livestock products are 
valued at market prices, and producers' surplus 
estimated from marginal cost curves. The effects 
of changing market prices are also being investi­
gated. 

Developing new markets 
Other areas that we will be investigating include 
the development of proposals for changing insti­
tutions and markets that would lead towards 
equitable and efficient use of ecosystem services. 
Recent experience with markets for irrigation 
water, and emerging understanding of the poten­
tial for marketing carbon sequestration services, 
has encouraged researchers in this project, and 
elsewhere, to investigate markets for ecosystem 
services, including the conservation of biodiver­
sity. This work is at an early stage. 

THEME 

Institutional analysis 
Institutional change can be an effective way of 
changing the structure of an economy and 
realising values that are currently suppressed by 
the distribution of property rights. We have devel­
oped a simple model to study how the relationship 
between communities, larger scale institutions, and 
the resource base affects the ability of the commu­
nity to self organise and address simple commons 
dilemmas. Through tl1e model analysis we attempt 
to illustrate i) the importance of the relative time 
scales upon which the natural system and commu­
nity action operates, ii) that if the community 
acts in isolation, whether it successfully avoids 
degrading the resource base depends on the initial 
conditions (i.e. the community governance 
solution to the commons dilemma is not robust), 
and iii) how changing t11e rules by which the 
community operates and including interactions 
with institutions at a larger scale can remove this 
dependence on initial conditions and enhance the 
robustness of community governance. 

Further reading 
Stone, A., 1992, Contingent valuation of the Barmah Wetlands, Victoria, in M. 

Lockwood and T. Delacy (eds) . Valuing Natural Areas: Applications and 
Problems of the Contingent Valuation Method. Proceedings and Related 
Papers from a Workshop, 29-30 June, Charles Sturt University, Albury. 

Young, M., Gunningham, N., Elix, J., Lambert, J., Howard, B., Graborsky, P., and 
McCrone, E., 1996, Reimbursing the future: an evaluation of motivational, 
voluntary, price-based, property·right, and regulatory incentives for the 
conservation of biodiversity, Ports l and 2, Biodiversity Series Paper No. 9, 
Department of Environment, Sport and Territories, Canberra. 

This project will place a value on 
the ecosystem services provided on 
a floodplain like the one pictured. 

For further 
information 

Nick Abel 
CSIRO Sustainable Ecosystems 
Tel: 02 6242 1534 
Email: Nick.Abel@csiro.au 



11 

Farms for T~ FutuRE 
I ECOSYSTEM SERVICES - E c 0 N 0 M I c s I 

Farms of tomorrow could yroduce and trade new environmental 
commodities - such as carbon, biodiversity and salinity credits 
- in addition to more conventional croys and livestock. 

By Carl Binning 
It sounds too good to be true: a farm that makes 
a profit by improving the environment. Yet, this 
is exactly what scientists now envisage. The idea 
is to create new business opportunities for 
farmers while producing cleaner air, reducing 
salinity, and increasing biodiversity. But will tl1is 
work - and how? 

Examining markets for ecosystem services 
addresses a number of challenges in attaining 
tllis vision for tl1e future of Australian farming. 
Can we invest in our farmlands so tlrnt they not 
only produce wheat and sheep, but also new 
commodities like clean water and greater biodi­
versity. How do we value and market these 
unconventional commodities and the ecosystem 
services that generate them? By what mecha­
nisms can governments, businesses and individ­
uals invest in environmental improvement? 

Researchers working in this area are now 
suggesting that we will soon be defining a range 
of ecosystem services and products that can be 
bought and sold tl1rough a new currency, most 
likely a system of tractable 'credits' for carbon, 
water quality, salinity and biodiversity. We are 
already seeing trade in carbon credits as a 
counter to global warming. A system is being 
envisaged (see Figure 1) whereby ecosystem 
services, envirol1lllental commodities and 
markets relate to each other. 

A key outcome of tl1e project will be the 
establishment of an accounting system tllat 
allows on-ground measurement or calculation of 
contributions at a farm or catchment scale. For 
example, if a farmer shifts towards agroforestry, 
which may help to lower tl1e water table, how do 
we measure this contribution against salinity 
targets that have been set for the entire catch­
ment? And what is its monetary wortl1? 

We will also test different ways of encour­
aging non-government investment in ecosystem 
services. This will help governments to target 
environmental projects that will secure this 
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investment. Engaging tl1ese private-sector 
investors will require the establishment of effec­
tive investment pathways linking regions, 
governments and investors. 

The project will also identify and pursue 
various opportunistic and entrepreneurial strate­
gies. Lifestyle farming in tl1e Goulburn Broken 
Catchment, Victoria, and tl1e sale of bush blocks 
in soutll-west Western Australia to Pertl1 buyers 
are two possibilities. These opportunities involve 
t11e harnessing of existing market forces to 
redesign Australian landscapes, whereas t11e 
marketing of ecosystems services amounts to a 
fundamentally new approach to farming. 

For further information 
Carl Binning, Greening Australia, Canberra 
Tel: 02 6281 8585 
Email: cbinning@greeningaustralia.org.au 

For further information about markets for ecosystem services, please refer to the report Making Form 
Forestry Pay - Markets for Ecosystem Services available from the RIRDC web site at www.rirdc.gov.au 
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Figure 1: A functionol ecosystem is at the heort of the system as it provides ecosystem services like water purification 
that, in turn, produce commodities, in this case clean water, that can be bought and sold or traded as o credit. 
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Modelling T~e BENEf lTS gained by 
enhancing ecosystem services 

By Art Langston and Jenny Langridge 
Understanding the benefits that can be gained by Table 1: Scales of ecological analysis in the Goulburn Broken Catchment and the 
enhancing ecosystem services in a catchment associated economic and resource management issues 
is an important pre-cursor of valuing those 
benefits. In the past, research has been 
performed that investigates the function of plants 
and animals in regulating their own communi­
ties. Typically, such research focuses on 
individual species and relationships at single 
scales. In contrast, getting a handle on ecosystem 
services requires an integration of knowledge of 
all species and ecological relationships across a 
range of scales. Clearly such an objective quickly 
becomes intractable. The solution the Ecosystem 
Services Project has applied to this problem is to 
use workshops as a tool to identify key questions 
about the functioning of ecosystems and, thus, 
the key components of the catchment that need 
to be studied. 

This process naturally leads to a compart­
mentalisation of the catchment and selection of 
appropriate scales at which to model or analyse 
the ecological processes that support ecosystem 
services. For the Goulburn Broken region, this 
resulted in our choice to model individual 
components of the catchment in order to provide 
information on the questions that are specific to 
different scales, as well as feed information into 
and analyse ecosystem services at the catchment 
scale. Three scales of modelling and analysis are 
described in this article: enterprise (irrigated 
dairy); landscape (floodplain vegetation) ; and 
catchment (in stream water quality). 

The resource management questions that are 
being asked at each scale are listed in Table 1. 

These should not be considered a comprehensive 
account of the analysis that is required to fully 
understand ecosystem services across the 
Goulburn Broken. Rather, we have selected these 
examples to highlight the different approaches 
that can be taken to modelling ecosystem services 
and the types of questions that can be answered 
by each approach. Each of these models are in 
varying stages of development. We have finished 
development of the enterprise model, are in the 
process of refining and calibrating the landscape 
model and are in the conceptual design phase of 
implementing the catchment scale model. 

Scale of analysis 

Enterprise 

Landscape 

Catchment 

Economic and resource management issues 

Costs of replacement of ecosystem services with technological alternatives; and 
control of nutrient export into the stream system. 

Costs of replacement of ecosystem services with technological alternatives; 
enhancement of habitat for native biota; filtration of in stream nutrients and 
sediments; and potential for carbon storage. 

How and when should catchment managers intervene in land-use and ecological 
processes to enhance catchment scale ecosystem services whilst minimising the 
financial and social costs. 

Enterprise scale: 
biophysical processes supporting irrigated dairy production 
Workshops have been held in the Goulburn Broken to develop a 
conceptual model based on the dairy industry. This model has been 

developed with strong stakeholder input and the simulation model that 
was subsequently developed was particularly applicable to an irrigated 

dairy pasture system consisting of annual and perennial grasses. 

Some simple economics were calculated in tl1e model based on 

income from milk production, and tl1ese and tl1e value (not $) of other 
goods and services were compared for various management scenarios. 

Preliminary results suggest that an increased use of trees for shade and 

of water re-use systems would increase milk production by recycling 
nutrients and decrease off-farm impacts, with less nitrogen and 

phosphorous leaving as runoff. In addition, biodiversity benefits might 

provide income if a biodiversity market develops in the future. Further 

development of t11e model would focus on including more ecosystem 
services, for example: natural pest control on grazing land on dairy 

farms; regulation of water tables to buffer against salinity; and waste 

assimilation and maintenance of soil fertility by soil organisms. 

Landscape scale: effects of changing land use 
and flooding regimes on floodplain vegetation 
To address problems of flood damage to Levee banks, and changes in 

the channel and bank environment of the lower Goulburn River, the 

Goulburn Broken Catchment Management Authority (GBCMA) has 
proposed to re-establish the northern floodplain of the river. This 

involves constructing new bunds to the north and developing a leveed 

floodway of approximately 13 700 hectares. There is a need to further 

explore the implications of different approaches to the valuation of 

ecosystem services as input into a process of more detailed design of 

the proposed floodplain rehabilitation scheme. 
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Modelhng T BENf TS 
landscape scale (continued) 

A conceptual model of all key ecosystems services in the floodplain 
and the biophysical processes that contribute to them has been devel­
oped. Services considered include: meat, wool, and milk production; 
provision of shade and shelter; habitat regeneration; carbon sequestra­
tion; pest control; erosion control; water filtration (maintenance of 
water quality); provision of aesthetic values; river flow regulation; 
recreation; maintenance of biodiversity. 

The model is being developed with a focus on the three major 
scenarios recommended by stakeholders: (1) a baseline reflecting the 
current levee system and land management; (2) the floodplain rehabil­
itation scheme as proposed but with minimal livestock grazing, and; 
(3) the floodplain rehabilitation scheme as proposed and with 
maximum livestock grazing. There is also a strong focus on the role of 
vegetation in filtration of sediment, erosion control, carbon sequestra­
tion, and river flow regulation. 

The model that has been developed is dynamic, partially spatial 
and driven by flood (and other) events. It uses analysis of output from 
more specific and complex models (e.g. hydrological models and 
livestock production models). A key part of the model development 
has been to represent a range of biodiversity measures currently used 
for operational assessments of biodiversity value (e.g. the Biodiversity 
Benefits Index used by Victorian Department of Natural Resources 
and Environment). This allows model results to be mapped against the 
operational biodiversity indices. 

For further information 
Art Langston, CSIRO Sustainable Ecosystems 
Tel: 02 6242 1632 Email: Art.Langston@csiro.au 

RESEARCH 

Moving from the enterprise -+ 
landscape -+ catchment scale. 
Aerial picture Gou/bum Broken 
Catchment, Victoria. 
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Catchment scale: how ecosystem 
services flow between land uses 
The enterprise and landscape models 
described previously are designed to address 
issues and questions specific to the 
geography and land use of that component 
of the catchment. However, there is a need 
for an integrating model that addresses 
whole of catchment issues. To this end, a 
catchment scale model is being developed 
which has three purposes: 
1. to explore the implications of land-use 

change on ecosystem services that link 
the major biophysical zones of the 
catchment; 

2. to provide coarse information about 
changes in productivity and viability of 
land uses over time, either under the influ­
ence of changes in ecosystem services or 
any instruments that might be imple­
mented to manage those services; and, 

3. to enable exploration of the trade-off 
between ecosystem services and poten­
tial technological substitutes. 

The catchment is being considered as four 
geographic and land-use catchment compo­
nents: mountains dominated by forestry and 
tourism enterprises; foothills dominated by 
grazing and increasingly recreational farming; 
plains dominated by grazing and dryland 
cropping; and the irrigation area dominated 
by irrigated dairy and horticulture. 

Associated with each catchment compo­
nent we are producing analyses of the 
biophysical influences on ecosystem services. 
The dairy enterprise and floodplain models 
provide input to the catchment scale model 
concerning the irrigated and plains parts of 
the catchment. Models for the plains area 
also are being developed in conjunction with 
the CSIRO Heartlands Project, which is 
addressing issues of multiple objective 
landscape design. The movement of water 
within the soil and associated movement of 
salt is a major issue within this component. 

By taking this approach within each 
component of the catchment, a full accounting 
of the biophysical processes that underpin 
ecosystems services that are relevant to the 
land uses of that component is achieved. 



Tired of going to the 

same old conferences 

and workshops? Want 

to be challenged to 

,~ think differently, hear 

new ideas and consider 

"''~ options for managing 

. ./. our rivers for future 

generations? Want to 
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experts would take 
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engaging communities 

to better manage 

Australia's rivers? 

Want to experience 

'.'"~ ... ,-=-~ research on a real 
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riverbank rather than 

just hearing about it? 

Then ... 

Land & Water Australia's 

Rivers Forum is for you! 

Land & Water Australia's Rivers Forum will provide people with access 

i to ideas and research in different ways, from different perspectives and 

in different formats . River management in Australia has made 

·~ considerable progress over the last decade, but it is now time for us 

; ,~ to develop our ideas further. We need to open our minds and learn 

i~ · I from those working in other areas so that we can build capacity within ;~/ 
--...., ourselves, and the organisations and communities within which we 

work, to take on new ideas and build on our progress to date. 

Rivers Forum -Wednesday 20 March, 
Old Parliament House, Canberra 
The first day of the forum will promote debate, stimulate ideas and 

provide insights about river management from people outside and 

within our 'rivers industry'. The Forum will focus on four themes: 

Protecting our rivers; 

Planning for river protection and restoration; 

- Rivers and rural industries; and, 

- Promoting and communicating our message. 

Land & Water Australia has identified these themes as the key areas 

to focus on over the next five years to bring about further change in 

river management. Insightful and entertaining speakers will cover 

these topics, with their brief being to promote debate and discussion, 

and challenge the status qua. 

--· Researchers on a Riverbank -
Thursday 21 March, Yass region, NSW 
Researchers on a Riverbank will have researchers funded through Land 

& Water Australia talking about aspects of river and land management. 

Participants will select three topic areas and move between the 

researcher groups who will be stationed along the riverbank (rather ' -

like a round robin). Information and further resources to support the 

discussions participants have with the researchers will also be provided. 

Direct access to researchers is what this half-day session is all about, 

and it will be finished off with a terrific BBQ lunch. 



Wednesday 20 March - Rivers Forum, Old Parliament House, Canberra 
9.00am 

SESSION 1 
9.20 - 10.45am 

10.45 -11.15am 

SESSION 2 
11 .15am -12.45pm 

12.45 - 1.45pm 

SESSION 3 
1.45 - 3.00pm 

3.00 - 3.30pm 

SESSION 4 
3.30 - 5.00pm 

5.00 - 6.30pm 

Welcome 
Bobbie Brazil , Chair, Land & Water Australia 

Welcome to Country 
Matilda House, Ngunnawal Elder 

The Forum will be facilitated by M ichael Williams 

Protecting our rivers 
Which rivers in Australia need protection and why? How do people value their rivers? What 
mechanisms can we use to protect rivers? What has worked overseas? How can we engage the w ider 
community to think about river protection and why is th is important? Speakers in this session wi ll 
include Eric Bell (Ngunnawa l Elder), Professor Peter Cullen (CRC for Freshwater Ecology) and 
Dr Richard Kingsford (National Parks & Wildlife Service). 

Morning tea 

Planning for river protection and restoration 
Public awareness, and good environmental protection and restoration techniques are all critica l aspects 
of good environmental policy, but how do you go about ach ieving the two ' What plann ing tools 
are currently available in the river's industry and what can the river's industry learn from other sectors 
of the commun ity about how to ra ise publ ic awareness? Speakers are Alan Pinsker (National Tobacco 
Campaign), John Chadban (Mayor, Great Lakes Counci l) and Dr Ian Rutherfurd (University of 
Melbourne). 

Lunch 

TH IS SESSION SUPPORTED BY LAND, WATER AND WOOL 

Rivers and rural industries 
What do rural communities feel are the key water management issues facing Austral ia? What information 
do rural industries need to know in order to make informed decisions and water management? What 
are the natural resource issues from their perspective and how can effective commun ication between 
rural communities and R&D organisations/catchment management groups and government agencies 
occur? Speakers are Mike Logan (cotton, cereal and beef producer), Ian Rogan (Catchment Board Chair 
and Rural Advisor) and Lindsay and Biz Nicholson (farmers, Bonneys Plains, Tasmania). 

Afternoon tea 

Promoting and communicating your message. But wait ... there's more! 
How do you sell something to people when they don't know they need itl What techniques can you 
use? In this session we will learn how other industries promote themselves and get some ideas on 
how the river's industry can do the same. We will learn from examples of successful campaigns that 
have used direct marketing techniques, music, art and poetry as essential commun ication tools 
Speakers include Tim Shaw (Best Direct - Communications and Strategy) and Bill O'Toole (Sirocco). 

Evening drinks with music by Sirocco 



SPEAKERS PROFILES 
Tim Shaw is Australia's best contemporary salesman. He's a real 'Best Seller'. 

Through his many television appearances, particularly as the prese nter on 

those infamous Demtel commercials, Tim has become a national household 

name. His credibility and effectiveness has enabled him to sell more than 

$100 million of product - branding him Australia's most effective sales 

presenter and communicator. Is there anyone who doesn't know who Tim 

Shaw is? He has permanently altered the Australian vernacu lar. This is not 

disputed - "But Wait ... There's More!" 

Alan Pinsker - National Tobacco Campaign - 'every cigarette is doing you 

damage'. Alan works in the Population Health Social Marketing Unit, 
Commonwealth Department of Health and Ageing, which manages a range 

of social marketing/public health campaigns includ ing the National Youth 

Alcohol Campaign, the National Illicit Drugs Campaign, and Breastscreen 

Australia. He has previously been a campaign manager for the National Illicit 

Drugs Campaign, marketing manager for the Job Network, and worked in 

a range of communication/policy areas across government including the 
Department of the Prime Minister and Cabinet. His favourite waterway is 

Sisters Creek, Sisters Beach, Tasmania. 

Professor Peter Cullen is Chief Executive of the C RC for Freshwater Ecology. 

He has over 30 years experience in land and water management. He has 

carried out research in nutrient dynamics and lake eutrophication. He has also 

been influential in communicating science to managers and in using science 
to develop appropriate policy options for land and water management. He is 

a Fellow of the Australian Academy of Technological Science and Engineering 

and a member of the International Water Academy. 

Bill O'Toole currently teaches at the University of Sydney and University of 

Technology, Sydney in event and project management. He has over 20 years 
experience creating and organising events in Australia and Asia . His particular 

interest is in creating events that profile unique aspects of the Australian 

natural environment such as the Macquarie Marshes. With Sirocco, Bill has 

put on music events in limestone caves, ra inforests, wetlands, beaches, not 

to mention Central Borneo with the Dayaks. 

Sirocco are a group of composers and music performers with a love for the 
distinct Australian environment and history. They have over 12 albums released 

including the Everg reen Realm composed for the opening of the Sydney 

Botanic Gardens rainforest exhibition and the Wetland Suite video made w ith 
the Murray Darling Commission 's fi lm footage of various Australian wetlands. 

Mike Logan is a cotton, cereal and beef producer from Narrabri, NSW. 

He has a Bachelor of Business degree from Kuringai CAE, is a Fellow of the 

Austra lian Institute of Company Directors and is an accredited ISO 14000 
auditor. He has been instrumental in introducing an Environmental Best 

Management Practice program into the cotton industry and is probably the 

first commercia l farmer in Australia, and perhaps the world, to achieve ISO 

14001 accreditation of the Environmental Management System for his farm. 

John Chadban is a qualified Hea lth and Building Surveyor w ith over 35 years 
experience in the Health, Bu ilding, Environment and Waste Management 

fields. For the last six years John has been an elected member of Great Lakes 

Council and currently holds the position of Mayor. 

Ian Rogan has lived and worked on the central west plains of NSW for 23 years 
since graduating from the University of New England. He has held senior 

research positions at Trangie Research Centre and for the past nine years has 

been Senior Consultant and Director of the consulting and accounting firm, 

Hassall & Associates. He has worked extensively for the sheep and irrigated 
cropping industries and is actively involved in Landcare and catchment planning. 

Eric Bell grew up in Hollywood, an Aboriginal reserve outside Yass (NSW), 

until it closed in 1955. Eric currently works for the Ngunnawal Community 

Care, a Program that looks after aged and young disabled aboriginal people . 

Lindsay and Biz Nicholson own and operate, with their daughter, a 

2300 hectare property "Bonneys Pla ins", in Tasmania's Fingal Valley. The 

agricultural operation is primarily a fine wool growing enterprise, with merinos 

run on both native and introduced pastures, in a 500 millimetre ra infall zone. 

A nursery, specialising in native plants from the drier grazing region of the 

state, forms the basis of a revegetation business, which is operated from the 

property. 

Dr Richard Kingsford is a Principal Research Scientist with NSW National 

Parks and Wi ldlife Service. His research over the last 15 years has focussed on 

the waterbirds, wetlands and rivers of arid Australia, which cover about 70% 
of the continent. This research has been based on the wetlands of Cooper 

Creek, one of the world's most magnificent arid zone rivers, and the Paroo 

River, the last free-flowing river in the Murray-Darling Basin . 

Dr Ian Rutherfurd lectures at the University of Melbourne, as well as 

working as a Project Leader with the CRC for Catchment Hydrology. Ian has 

considerable experience in developing manuals and guidelines for river 

managers, and led the team that developed the widely used 'A Rehabilitation 
Manual for Australian Streams'. He is a skilled workshop and conference 

presenter, and enjoys working with people to achieve better river 

management in Australia. 

Professor Alistar Robertson has researched ecological processes in rivers, 

wetlands and coastal habitats for 25 years. He comes from a farming 

background and is interested in the balance between conservation and 
production in agricultural landscapes. He is Director of the Johnstone Centre 

for Research in Natural Resources and Society at Charles Sturt University. 

Professor Peter Davies investigates eco logical processes in rivers and 

streams, with particular expertise in translating science so that it can be used 

by river managers. He is currently Director of the Centre of Excellence in 
Natural Resource Management at the University of Western Austra lia Campus 

in Albany. 

Professor Stuart Bunn is the Director of the Centre for Catchment and 

In-Stream Research at Griffith University. Stuart's research is largely focused 

on ecosystem processes in rivers and wetlands, with a particular emphasis on 
the linkages w ith riparian/floodplain systems. Stuart is currently Deputy Chair 

of the Scientific Expert Panel for the Southeast Queensland Regional Water 

Quality Strategy, a member of the Lake Eyre Basin Scientific Advisory Panel, 

and a member of the Scientific Committee for Water Research for the 

International Council of Science. 

Dr Ian Prosser is a Principal Research Scientist at CSIRO and is experienced 

in research on riparian processes, erosion and sediment transport, and river 

geomorphology. Ian has recently completed projects with the National Land 

& Water Resources Audit, as well as working on the development of 

guidelines and tools to assist river managers. 

Dr Amy Jansen has expertise in bird behavioural ecology, and has worked with 

different government agencies providing advice on fauna protection. Since 

1997, she has been a Research Fellow with the Johnstone Centre at Charles 
Sturt University w here she has been investigating the responses of different 

components of riparian biodiversity to disturbance by domestic livestock. 

Lori Gould has over seven years experience in natural resource management 

with a focus on riparian lands. Lori currently works for Greening Australia 
managing a large-scale river rehabilitation project that operates across the 

upper and mid Murrumbidgee Catchments in NSW. 
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Thursday 21 March - Researchers on a Riverbank, Yass region, NSW 

8.00am 

9.30 - 10.15am 

10.15am -1.00pm 

1.00pm 

2.30pm 

The day will be focused on the science underpinning recommended practices to deal 

with a range of river management issues. Participants can select three topics from the 

four offered including sediment control, stock management, in-stream health, 

demonstration sites/knowledge exchange and vegetation management. They will be 

able to discuss with researchers working in these topic areas how to trans late the 

science into practice. 

Buses departs for Yass from Canberra 

Introduction and group discussion 

An introductory seminar on river management techniques and how to practically apply science to river 
management issues w ill lead the group into specific top ic areas. 

Three rotations wil l take place between 10.1 Sam and 1.00pm, with participants choosing which topic 
sessions they would like to attend . 

Topic 

Streambank stabilisation, erosion control, 
sediment runoff, plann ing for river management 

In-stream ecology; how to restore riparian 
zones to improve river health, river and 
land connectivity, food chains 

Stock and weed management, social dimensions 
of river management How to get the most from 
demonstration sites 

Revegetation techniques, weed control and 
riparian species select ion. On-ground work 
tech niques based on a Bidgee Banks project 

BBQ lunch and open question time 

Buses departs for Canberra (and airport) 

Researchers 

Dr Ian Prosser (CSIRO Land & Water) 
Dr Ian Rutherfurd (University of Melbourne) 

Professor Stuart Bunn (Griffit h University) 
Professor Peter Davies 
(University of Western Australia) 

Professor Alistar Robertson 
(Charles Sturt University) 
Dr Amy Jansen (Charles Sturt University) 

Ms Lori Gould (Greening Austra lia) 



Dirt, dollars and decline - key results from Gwydir forum 
" 

By Nick Reid, Letitia 
Silberbauer, David 
Thompson, Ian Oliver, 
Brian Wilson 

For further 
information 

Dr Nick Reid 
Ecosystem Management, 
University of New England 
Armidale, NSW 2351 
Tel : 02 6773 2759 
Email: 
nrei3@metz.une.edu.au 

The Gwydir Region in northern NSW is located 
west of the Great Dividing Range. T he 
26 550 km2 catchment is nested within the 
Murray Darling Basin with a total population of 
80 OOO. The major centres in the region are 
Moree, Warialda, Bingara, Uralla and Guyra. The 
physical geography of the catchment is divided 
into three distinct biological and economic zones 
- tablelands, slopes and plains. 

This catchment is the focus of the Gwydir 
Ecosystem Services Project (GESP), a collabo­
rative effort between the University of New 
England, The Centre for Agricultural and 
Regional Economics (CARE), DLWC's centre 
for Natural Resources, the Cotton Cooperative 
Research Centre and CSIRO Sustainable 
Ecosystems. The focus of the GESP is to: 

undertake an inventory of ecosystem 
services in the Gwydir Catchment; 
study the impact, vulnerability and manage­
ability of ecosystem services in relation to 
each land use; 
assess the ecological, economic and social 
impact of changes in delivery to ecosystem 
services; 
develop a framework and tools to assess 
ecosystem services; and 

- the catchment community - a community 
consultation process has been established. 

A range of representatives from the Gwydir 
Catchment community participated in a two-day 
workshop in June 2001. The maintenance of soil 
health, the decline of ecosystem services and 
where to spend taxpayer dollars on research were 
focal points of discussion. A key point of under­
standing to emerge from the workshop, was that 
ecosystem services can be found operating every­
where - from parks to pastures to paddocks. 
Almost 50 participants went through a process of 
ranking ecosystem services in relation to their 
importance in sustaining a range of land uses. 
Maintenance of soil health was consistently 
ranked tl1e highest, with maintenance and regen­
eration of habitat, maintenance of healthy water­
ways, life fulfilment and maintenance of river 
flows and groundwater levels also ranked highly. 

Participants were then asked about the 
vulnerability of the highly ranked ecosystem 
services. The array of threats, combined with the 
technological and economic feasibility of 
managing these threats, led stakeholders to 
conclude that the most important ecosystem 
services in the Gwydir Catchment are highly 
vulnerable. The workshop participants also 

raise awareness and understanding of highlighted the social barriers to managing 
ecosystem services. 

In order to ensure that the outcomes and 
processes of the project are customer focused, 
the GESP team has developed an iterative and 
participatory process with members of the 
Gwydir community. An expert reference panel 
has been convened which serves as a scientific 
'sounding board'. Similarly, in order to ensure 
the information going into, and coming out of 
the project is relevant to the ultimate end users 

threats to ecosystem services, including lack of 
awareness, willingness, motivation and incentives 
for resource users to change their management 
practices. When asked to spend a $100 of 
taxpayer money to investigate ecosystem 
services, soil health and habitat attracted the 
most funding . However, not just 'science' 
attracted the dollars. Social research on ways to 
mitigate declining quality life in rural areas was 
a target for money as well. 
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Rivers Forum - Wednesday 20 March 

Researchers on a Riverbank - Thursday 21 March 

Will you need a bus to and from Vass? 
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D 

If attending Researchers on a Riverbank, please indicate which sessions you would like to attend 
by placing a tick against three topic areas. 

Topic Select three 

Streambank stabilisation, erosion control, sediment runoff, 
planning for river management 

In-stream ecology; how to restore riparian zones to improve 
river health, river and land connectivity, food chains 

Stock and weed management, social dimensions of river 
management. How to get the most from demonstration sites 

Revegetation techniques, weed control and riparian species selection . 
On-ground work techniques based on a Bidgee Banks project 

. F E E s GST INCLUSIVE. RE GISTRATION FEE INCLUDES MORNING AND AFTERNOON TEA. LUNCH. 

Day 1 - Rivers Forum, Old Parliament House $60.00 $ .. .... ... .. ... . . 

Day 2 - Researchers on a Riverbank $50.00 $ ....... ... ... .. . 

Both Day 1 and Day 2 $100.00 $ .... ... ..... ... . 
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- -- Land & Water 
19" A_ U S T R A L I_ A 

A letter, including 
tax invoice receipt will 
be sent confirming 
your registration. 

PLEASE RETURN TO 

Fleur Flanery 

Land & Water Australia 

GPO Box2182 
canberra ACT 2601 

Tel: 02 6263 6020 
Fax: 02 6257 3420 

Email: 
fleur.flanery@lwa.gov.au 



NEW 

The Sugar Research & Development 

Corporation and Land & Water Australia have 

co-funded the development of a gu ideline for 

the sugar industry that focuses specifically on 

riparian management on cane farms. Key 

industry, research and government departments 

involved in the sugar industry have been 

involved, as well as an important group of cane 

growers who worked with the research team to 

define the issues to be covered and ensured that 

the guideline met their industry's needs. The 

guideline is intended for use by extension 

officers and those working with cane growers to 

develop more sustainable management practices 

on-farm. 

The guideline is freely available from 

CANEGROWERS Tel: 07 3864 6444, 
Sugar R&D Corporation Tel: 07 3210 0495 and 
Land & Water Australia through Canprint Communications 
on 02 6 29 5 4444 or Freecall 1800 77 6 616 

Rivers Research Reports CD-ROM 
This easy-to-use CD-ROM contains 20 of the most popular publica­
tions from the Riparian Lands Program and the National Rivers 
Consortium. It features the Rehabilitation Manual and Riparian Land 
Management Technical Guidelines, RipRap and six Research Reports, 
all with easy navigation through the contents pages. The CD-ROM is 
a compact way to store your reports and it allows you to explore 
electronically or download your favourite sections to print. 

Code ECO 10091 

These CDs are free and available from Canprint Communications 
Freecall: 1800 776 616 Tel: 02 6295 4444 Fax: 02 6295 4472 Email: lwa@canprint.com.au 

HEME 

MANAGING 
RIPARIAN LANDS 
IN THE. SUGAR 
INDUSTRY 
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Incorporating PE E'S VIEW, 
into the valuation of ecosystem services 

By Wendy Pro et or 
How can we inform people about the benefits of 
maintaining healthy ecosystems? What factors 
should be taken into account in valuing ecosys­
tems? This article tells of one possible method to 
incorporate the public's views into the valuation 
of ecosystem services. This method draws on the 
advantages of two public participation decision­
making techniques : 'Multi-criteria Decision 
Analysis' and the 'Citizens' Jury'. The combined 
technique determines values or priorities for 
ecosystem services through a deliberative and 
structured process. 

Participation and structure 
One method of incorporating public (in partic­
ular stakeholder) participation into the decision­
making process of natural resource management 
is the Citizens' Jury. The Citizens' Jury is based 
on a model that is used in the criminal justice 
system in many countries. The typical jury 
ranges from 10 to around 20 participants. The 
jury can be selected either randomly or through 
a stratified random sample. The jury is given a 
specific charge, which is well worded, clear and 
direct. Ideally the process uses a facilitator, with 
the jury given sufficient time to deliberate, ask 
questions and call 'witnesses' (experts in the area 
of concern). The final outcome is usually a 
consensus position reached by the jury. 

Multi-criteria Decision Analysis (MCA) is 
a means of simplifying complex decision­
making tasks which may involve many stake­
holders, a diversity of possible outcomes and 
many, and sometimes intangible, criteria by 
which to assess the outcomes. In many public 
decision problems, such as those involved with 
environmental policy, the objectives of the 
decision may conflict and the criteria used to 
assess the effectiveness of different options may 
vary widely in importance. MCA is an effective 
technique in which to identify trade-offs in 
the decision-making process with the ultimate 
goal of achieving compromise. It is also an 
important means by which structure and trans­
parency can be imposed upon the decision­
making process. 

Combining both approaches -
deliberative multi-criteria evaluation 
MCA has the great advantage of being able to 
provide a framework or approach to complex 
decision-making problems that allows the 
problem to be broken down into workable units 
and be structured to enable the complexities 
of the problem to be unravelled. However, 
with multiple decision-makers, MCA does not 
provide adequate guidelines on how to analyse 
or aggregate multiple preferences. Citizens' 
Juries, on the other hand, do allow for an effec­
tive approach of interaction between multiple 
decision-makers and for conducting an iterative 
process, chiefly through the deliberative aspects 
of the jury approach. In general, however, 
Citizens' Juries have not addressed the problem 
of structuring the decision-making task. 

A logical progression to overcome the 
problems and to enhance the advantages of both 
methods is to combine the two approaches. 
This new form of participative decision-making 
combines the facilitation and deliberation quali­
ties of the Citizens Jury process with the 
analytical and integrating qualities of the Multi­
criteria Analysis technique. A series of steps are 
followed when using this combined approach. 

l . Choosing the jury 
Jurors can be selected based on a demographic 
overview of the population that will be affected 
by the decision. This overview can include such 
factors as gender, age, place of residence, ranking 
of the environment in relation to other social 
issues, occupation, income, income source and 
level of education. The choice of jurors can be 
made using a stratified random sample of this 
relevant population. 

2. Choosing the scenarios 
and the objectives 
Although the objectives and scenarios should be 
chosen by the jury, input from other sources, 
such as expert advice, can occur. The objective 
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can be as broad as necessary, but in the case of 
multiple decision-makers, overall agreement 
should be reached. An example of scenarios for 
a land use decision problem could be a business 
as usual or current scenario, a scenario that 
reflects land management that has an environ­
mental conservation bias and a scenario that 
reflects land management with a bias towards 
pursuing economic and social goals (e.g. 
maximised incomes or employment etc.). The 
overall objective of this example could be to 
maximise the quality of life of all the inhabitants 
of the affected region. 

3. Selecting the criteria 
The jury is given the task of selecting the criteria. 
The criteria are designed to compare and assess 
each of the scenarios and therefore must relate 
to the overall objective of the decision-making 
task. The lowest level of the criteria structure are 
those which are measurable (quantitatively or 
qualitatively) and are known as indicators. 

(including those related to ecosystem services), 
Economic, and Social and Cultural. Each group 
of criteria will be associated with a list of indica­
tors that are used to measure how well the 
criteria are being met by the identified scenarios. 

4. Weighting the criteria 
In Multi-criteria Analyses, the preferences and 
values of the decision-maker are accounted for 
by the weighting or scoring placed on each of the 
criteria. The weights may be qualitatively 
expressed, quantitatively expressed or a mixture 
of both. The weightings make explicit those areas 
that may ultimately require possible trade-off 
solutions and, as a result, provide a greater focus 
for a complex decision problem. The Citizens' 
Jury process could be used to great advantage in 
determining the weights of the criteria. 

Figure 1: A decision hierarchy 

The decision problem can be schematically 
described by building a 'decision hierarchy'. Objective 
Figure 1 provides an example of a decision 
hierarchy for a hypothetical land use problem 
involving three possible scenarios. The highest 
level of the hierarchy is the overall objective of Indicators 
the decision problem. A number of criteria can 
then be identified as being important for each 
scenario to meet the overall objective. These Scenarios 
criteria can be grouped into Ecological 
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It is important to include people's 
views when considering ecosystem 
services. Photo: Ma/lee Catchment 
Management Authority 
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5. Evaluation of the scenarios 
The scenarios are assessed in two stages: first, 
by how important each of the criteria are to 
the stakeholders (the preference weights) and 
second, by how well each scenario performs 
in terms of each of the criteria of assessment 
(the scenario impacts). The second stage is 
displayed by means of an Impact Matrix 
(Table l) . The overall ranking of the scenarios 
is determined by a simple mathematical opera­
tion involving the preference weights and the 
scenario impacts. It is essential to carry out a 
sensitivity analysis using different values of the 
most crucial and contentious criteria and 
impacts with further iterations of the process 
carried out if necessary. 

Table 1: Example of an Impact Matrix for the land use decision problem 

Criteria Possible indicators Impacts 

Scenario Scenario Scenario 
1 2 3 

Ecosystem services criteria 

Pollination Pollination sensitivity to londuse (index1
) 4 7 2 

Life fulfilment Impact of landscape change on landuse (index2
) ++ + +++ 

Climate Capacity to adapt to climate change -
regulation Level of carbon sequestration (index2

) ++ +++ + 

Pest control Estimated plague pest species (no.) 10 3 5 

Genetic resources Habitat hectares score (index3
) 23 14 10 

(ecosystem, species 
and genetic diversity) 

Shade and shelter Area of suitable species (ha) 45 25 30 

Water health Quality of runoff from sites (index2
) +++ +++ + 

Soil health Area of solinised land (ha) 10 5 15 

Economic criteria 

Economic benefits Costs of managing sites, revegetation, 
and costs capital works ($) 345 OOO 230 OOO 560 OOO 

Social and cultural criteria 

Aesthetic values Average land prices ($ jha) 5 OOO 

Cultural value Qualitative index2 +++ 

On o scale of 1 to 10 with 1 being nil sensitivity and 10 being maximum sensitivity 
+ = low, ++ = med, +++ = high 

10 OOO 

+ 

Index 1 
Index 2 
Index 3 On a scale of 1 to 100 with 1 being the lowest level ond 100 being the maximum level 

12 OOO 

+ 
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Conclusions 
This article has described a method of incorpo­
rating public views into the process of valuing 
ecosystem services through investigation of a 
number of different resource use scenarios for a 
region. It has shown that one technique, Multi­
criteria Decision Analysis can be combined with 
another, the Citizens' Jury, to enhance the advan­
tages of both and overcome some of their disad­
vantages when they are used in isolation. 

For further information 
Wendy Proctor 
CSIRO Sustainable Ecosystems 
Tel: 02 6242 1797 
Email: Wendy.Proctor@csiro.au 
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Washington DC. 
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communicating ecosystem services 

By Rachel Parry 
and Steve Cork 

Ecosystem services, as has been defined in other without specialist knowledge. For this to happen 
articles within this edition, are the functioning of we need language and concepts that don't 
natural ecosystems that provide "services" that 
are essential for human health and survival. 
Examples of the kinds of services we receive 
from nature include water filtration, regulation of 

require a science or economics degree to under­
stand, and that allow all members of society to 
engage in dialogue about the outcomes they want 
from their relationships with nature. 

atmospheric composition, maintenance of soil So, the question becomes, how do we engage, 

fertility, pollination, pest control, and cultural, in a 11'leaningfi,1,l way, with communities around 

spiritual and intellectual stimulation. Australia to re-examine our relationship with the 

Despite receiving these benefits, the ecosys­
tems that deliver them are in decline. In Australia, 
we need look no further than the growing salinity 
problems, water quality issues, continuing tree 
clearing and meeting greenhouse gas emission 
targets. Putting all this together, it is clear that we 
need to rethink our land-use practices. 

The concept of ecosystem services has been 
seen as one way to address these issues. Instead 
of asking what do we have to give up in order to 
have a healthy environment, we ask the question 
what do we have to gain by maintaining 
ecosystem function? This includes asking who 
benefits from the delivery of ecosystem services? 
How can costs and benefits be fairly shared? 
How do we develop incentives, including new 
markets, to encourage investment in natural 
resource management that has greater overall 
benefit for communities and society generally? 

So what does communication have to do 
with ecosystem services? 

Ecosystem services are unabashedly anthro­
pocentric (focused on humans) . The concept of 
receiving a service is familiar to all people. We 
receive services everyday - be it from a barber, 
baker or block of bushland. However, we also 
need to recognise that most people don't realise 
they are receiving services from the environment 
because they are not always in a tangible format, 
such as a haircut or a loaf of bread. At the same 
time we need to think about these issues in a way 
that most people can understand and appreciate 

environ11'lent? 

The Ecosystem Services Project 
The Ecosystem Services Project is an Australia 
wide initiative that is examining the services 
people obtain from the natural environment, the 
value of these services economically and socially, 
and the opportunities that can arise from consid­
ering these services more fully in land manage­
ment policies and decisions. 

The Ecosystem Services Project is asking 
such questions as: 

Who benefits from these services? 
What are current land management 
practices doing to these services? 
What will happen to these services under 
future land-use scenarios? 
How far can land use intensification proceed 
before environmental thresholds are crossed 
and systems start to collapse? 

We recognise that answering these questions 
requires true partnerships among a range of 
institutions, agencies and individuals. 

Without repeating the detail of The 
Ecosystem Services Project (see Theme article), it 
was identified early on that communication would 
have to be an integral part of the project. To this 
end, the inclusion of project partners and stake­
holders in the communication process began with 
a strong emphasis on developing relationships. 

A communication strategy was developed 
in the Autumn of 2000 which has focused on 

e 111 a. meaninllfuI way, with contmu.ntt 
1. ao we e118'\5 ' , h' , h h zes tt.rou.l!J 
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four key areas of communication; strategic 
communication, information management, 
stakeholder relations, and internal communica­
tion. Each of these is outlined below. 

Strategic communication 
Developing both a national communication 
strategy, along with regional strategies is the 
primary focus within this communication 
'category' . Within both the national and regional 
strategies there is an identification of the 
communication objectives, desired communica­
tion outcomes, target audiences, key messages, 
a detailed work plan and evaluation processes. 

These plans, developed in dose consultation 
with project stakeholders, guide the communica­
tion processes within the Project. At this stage, 
the primary audiences for the Ecosystem 
Services Project are government and policy 
decision makers, local catchment authorities, 
landholders and the general public. 

Information management 
The key element of the information management 
portion of communication activities has been to 
develop branding for the project. The branding 
is comprised of a number of elements; the logo, 
photo montage, colour scheme, 'describer words' 

PEOPLE, ENVIRONMEN1S V~LU£S OPPORIU~\\\tS I I 

I ECOSYSTEM SERVICES - s 0 c I A LI 

and the way in which we interact with our clients, 
partners and stakeholders. 

Our focus is on people, the social, economic 
and ecological environments that they live in, the 
values that they derive from their ecological 
environments (many of which are unrecognised 
by most people), and the opportunities that arise 
from those environments and values (which also 
are largely unrecognised). 

After much discussion and input from our 
clients and stakeholders, the Ecosystem Services 
logo was decided upon. The typographical treat­
ment of the logo conveys the words of the project 
while the fluid lines above the words are 
purposely vague, but convey elements of fluidity, 
landscape, topography etc. The use of a new logo 
rather than one or a few of the existing logos was 
to reinforce the fact that this initiative is a true 
partnership and to avoid the perception of 
dominance by any one partner. Project partners 
are acknowledged in any written or oral infor­
mation and is intended to convey a "whole is 
greater than the sum of the parts" approach, and 
that the project's strength lies in its collaborative 
nature. 

Other key elements within information 
management has been an update to the web page 

For further 
information 
Rachel Parry 
CSIRO Sustainable Ecosystems 
Tel: 02 6242 1683 
Email: Rachel.Parry@csiro.au 
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(www.ecosystemservicesproject.org) , media 

liaison, fact sheets, a launch event, published 
reports, numerous public presentations, journal 

articles etc. 

Stakeholder relations 
As has always been the philosophy in the 

Ecosystem Services Project, a great deal of 
emphasis has been placed on participatory and 

interactive relations with our stakeholders. 

Communication is intertwined with research and 
uses a process of reflection and action together 

with the community of interest. Local perspec­
tives form the basis for action, and this includes 

working with communities, education and 
outreach. To this end, engaging with the commu­

nity via workshops, presentations and meetings 

has facilitated the process of ensuring that stake­
holder input and opinion continues to be a key 

driver in the project. 
The face-to-face nature of the work that has 

national presentations, workshops and seminars 
have been given about the project and the nature 
of ecosystem services. This has resulted in a 
continuous flood of requests for further infor­
mation and involvement both in Australia and 
overseas. 

Internal communication 
With the growing number of areas around 
Australia that are in terested and engaged in 
undertaking ecosystem service oriented work, 
there remains much work to be done in ensuring 
that the lines of communication are open in an 
effort to facil itate the exchange of ideas and 
methodologies. In March 200 l, there was a 
workshop in Atherton for representatives of all 
case study areas. This two-day workshop was 
designed to identify areas of potential collabora­
tion and to exchange ideas on methodologies. 
It was also agreed that such a meeting should 
be held every year. The next meeting, early this 
year, will include representatives of a much wider 

been undertaken in the project is both time and number of projects dealing with ecosystem 
resource intensive. However, we have felt this to 

be an integral part of the overall success of the 
project. To date, over 100 national and inter-

... ... 
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services around Australia. ln this way, the lessons 
we are learning can be shared widely. 

Conclusions 
The communication and marketing of the project 
has been pivotal in the first couple of years of the 
project's development. To have communication 
embedded so strongly in a scientific project is 
unique and serves two primary purposes -
firstly, to engage with communities and decision 
makers about a new way to envisage our relation­
ship with our environment, and secondly, to 
identify new areas of research that need to be 
undertaken in the area of ecosystem services. 

Is it working? 

T he Ecosystem Services Project originally envis­
aged working witl1 two communities in Australia, 
with a growth target of four. Currently, there are 
eight different regions undertaking ecosystem 
services research, with otl1er independent studies 
and work also being undertaken. It would seem 
likely then, that ecosystem services is a concept 
and an approach to natural resource manage­
ment that is resonating at both a community and 
decision maker/policy level. 
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New RELEASE 
Australian Streamflow 
Australian Streamjlow is a CD-ROM based 
tool that allows the impact of Australia's 
variable climate on rivers and streamflow to 
be analysed and forecast for a particular 
location across the country. 

"If you are a professional river manager, 
storage manager or irrigator, now is the time 
to get serious about incorporating climatic 
variability into your water use planning. 
Streamjlow has been designed specifically 
for your use and can be run on a personal 
computer." says Barry White, program 
coordinator for Land & Water Australia's, 
Climate Variability in Agriculture Program. 

Streamjlow is a plug-in enhancement to 
Australian Rainman, which uses rainfall infor­
mation from 3900 long-term rainfall stations 
to help people working in Australia's highly 
variable climate make better management 
decisions on the impact of climate on water 
availability. 

Supp/ement to 

Australian 

RA/#AfA# 
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Why you should be using Rainman with Streamflow 
If you are in the business of managing water then you should be using 
Streamflow. Taking account of climate variability in water resource 
planning and management will become more routine as our under­
standing from tools su ch as Streamflow and Australian Rainman become 
widely accepted. 

Streamflow has been designed to give irrigators, storage managers, 
water agency managers, river management agencies, researchers and 
farmers the power to: 

Examine historical records of streamflow at over 400 locations 
across Australia, with site information for each gauging station, the 
catchment and the water agency providing the data. Some stream­
flow stations also have long-term data provided from computer 
models of rainfall-runoff relationships. 
Analyse monthly streamflow for Australian rivers and daily stream­
flow for some rivers. 
Forecast seasonal streamflow for any length of season up to one 
year ahead based on the Southern Oscillation Index and the Indian 
Ocean Sea Surface Temperatures. 
Maximise water-use efficiency, improve reliability of supply, 
achieve higher agricultural production at a cheaper unit cost and 
reduce risk in decision making. 
Improve drought management, with historical information on 
exceptionally dry periods and wet periods readily available. 
Determine the area of cropping and the likely level of watering 
achievable. 
Support catchment management decisions such as the best time to 
do riparian revegetation and erosion control. 
Determine the chances of high and low environmental flows occur­
ring. 
Manage river regulation for flooding and dependable water supplies. 
Optimise pumping times for off-river storage. 
Calculate how many days you can harvest water from a river and 
how much water you can harvest. 
Provide advance warning of water storage problems and determine 
volumes of water available for diversion by licensed pumping. 
Update and import new data from water management agencies or 
other sources. 
Statistically compare the probabilities of seasonal outcomes to see 
whether the changes are significant or just due to chance. 

Further information 
Streamflow requires prior installation of Australian Rainman Version 3.3. The cost of Rainman including 
GST is $104.50 (Standard) or $440 (Professional). Streamflow costs $104.50. Both can be ordered 
by telephone and credit card from Karen Taylor, telephone 07 4688 1348. For technical information, 
contact Nick Clarkson, tel 07 4688 1248, fax 07 4688 1477, email Nick.Clarkson@dpi.qld.gov.au 
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News from around Australia's states and Territories 

Environmental services scheme for rural areas 
" In a move to provide greater recognition for the 

environmental benefits produced on farms, the 
NSW Government is seeking landholders to take 
part in the development of an Environmental 
Services Scheme. Staff from the Department of 
Land and Water Conservation, State Forests and 
NSW Agriculture will work with 20 landholders, 
or landholder groups, to identify and implement 
land use changes focusing on salinity control, 
remediation of acid sulphate soils, carbon 
sequestration and biodiversity enhancement. 

Activities such as changing pasture and 
grazing management, planting new forests, 
managing regeneration of native vegetation, 
n:planting riverbank vegetation, or re-estab­
lishing wetlands, all have the potential to generate 
environmental services, and will be integrated 
wi th regular on-farm production activities 
during the project. 

Practical issues like the costs associated with 
including such environmental services within 
rural production, how to define and create owner­
ship of the services produced, and the type of 
financial, contractual and incentive arrangements 
necessary will all be examined. Participants will 
represent a range of locations, enterprise types, 
and environmental and production benefits, with 
the land use changes funded through $2 million 
from the NSW Sahnily Strategy. 

T hose landholders involved will have the 
opporl"unity to enhance tl1e sustainability of tl1eir 
property, improve tl1eir catchment and help 
explore ways of achieving a new approach to 
natural resource management. The information 
gained will help to expand the scheme to other 
areas and, eventually, to develop markets through 
which a range of environmental services can be 
traded. Landholders interested in the scheme can 
call 1800 353 104 for an information package. 
Expressions of interest will be called early in 2002. 
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Services and Dis-services of rainforest insects to crops in north Queensland 
The aesthetic appeal and resulting tourism 
benefits, are some very obvious advantages of the 
rainforests of Far North Queensland. Rainforests 
also deliver many other services to humans such 
as regulating water flow, storing carbon, supplying 
new pharmaceutical chemicals, housing insects 
which contribute to pollination, and acting as 
refuges for fauna. Forests can also have negative 
impacts, or deliver 'dis-services' to humans, for 
example, insect pests. Some insect species that 
originate in the Australian rainforest, or use the 
rainforest for a part of their life cycle, cause 
economically important damage to nearby crops. 

CSIRO Entomology is undertaking a study 
to examine the role of insects - both in terms of 
the advantages and disadvantages they provide 

rainforest insects in a number of important 
agricultural crops adjacent to rainforest; 
determine the source and abundance of 
potential natural enemies (parasitic and 
predatory insects) of major pest arthropods 
of a number of important agricultural crops; 
and, 
estimate the economic value of pollination, 
crop damage by pests and biological control 
of pests as services/dis-services provided by 
rainforest insects so that these relationships 
and values can be incorporated into 
economic models . 

This assessment will incorporate published 
information, consultation with other researchers 
and growers, and field surveys of pollinators, 

to north Queensland crops. The economic sign if- pests and control insects in a wide range of 
icance of the services and dis-services provided crops. The research will allow the contributions 
to agriculture by rainforest insects will be of rainforest insects to be better incorporated 
examined by looking at pollination, herbivory into decision-making on natural resource use. 
and biological control of pest arthropods by CSIRO is working with land managers that 
insects in production systems adjacent to the 
rainforest. Specifically the project aims to: 

predict the proportion of pollination in a 
range of agricultural systems that is provided 
by insects reliant on rainforest; 
quantify the level of herbivory and subse-

receive fauna! services from rainforest, for 
example, growers and grower organisations, 
Department of Primary Industry and Landcare 
groups, as well as with The Wet Tropics 
Management Authority and Department of 
Environment and Heritage that provide fauna! 

quent production losses caused by various services. 

For further 
information 

Ros Blanche 
CSIRO Entomology 
Tel: 07 409 l 8838 

" 

Email: Ros.Blanche@csiro.au 

Sugar cane Farm with adiacent 
rainforest, North Queensland. 



Recognising the value of ecosystem services - launch of urban wetland in O'Connor 
On Saturday the 8th of December the Sullivans 
Creek Catchment Group (SCCG) opened the 
O 'Connor Demonstration Wetland. Around 
150 local residents, representatives from 
community groups, ACT Government depart­
ments, members of the ACT Legislative 
Assembly and the housing construction industry 
were welcomed to the wetland site by a member 
of the community on behalf of the Ngunnawal 
traditional owners. 

The SCCG formed out of concern for the 
long-term health of Sullivans Creek and its 
catchment, and has worked closely witl1 the 
catchment community to identify the values 
people place on their environment, and the issues 
of concern they had about their local area. These 
issues included poor water quality, a lack of 
habitat for aquatic plants and animals, and the 
low visual quality of the creek corridor. 

Concrete channels associated witl1 tradi­
tional urban stormwater management allow few 
recreational activities, and contribute to under 
utilisation of the urban open space required 
to accommodate flood ways. The O'Connor 
Wetland project is designed to help address some 
of these issues by providing a range of ecosystem 
services, for example, improving water quality, 
providing habitat for birds, fish, amphibians, 
reptiles and macro-invertebrates and increasing 
the recreational and visual amenity of the area. 

The SCCG was able to win tl1e support of 
Canberra Investment Corporation, CIC Pendon 
and Community Housing Canberra who were 
responsible for the adjacent City Edge housing 
development. The SCCG's corporate partners 
not only recognised the value of supporting the 
wetland project but also brought valuable 
building, engineering and construction manage­
ment skills to the project. This was backed up 
with a financial contribution of $165 OOO toward 
the project. Other sources of funding included 
the ACT Government and the Commonwealth 
Governments - Natural Heritage Trust. 

The opening of the wetland came at the end 
of six weeks of hard work by SCCG members 
and community volunteers who spent their 
weekends helping to plant over 54 OOO wetland 
plants, grasses, sedges, shrubs and trees. The 
wetland brings together community aspirations 
for an improved urban environment and there 
are plans for similar wetlands throughout the 
Sullivans Creek Catchment. 

For more information 
Alistar Grinbergs 
Convenor 
Sullivans Creek Catchment Group 
Tel: 0417 480 391 
Email: Alistair.Grinbergs@ea.gov.au 

Some facts about the Sullivans Creek Catchment 
• Sullivans Creek is the second largest tributary flowing into Lake Burley Griffin which is a major recreational and 

visual feature for Canberra. 
• Sullivans Creek is the most densely populated and developed sub-catchment in the ACT, and is the most degraded 

and polluted creek in the ACT. 
• Lake Burley Griffin is located on the Molonglo River, a major tributary of the Murrumbidgee River, which is a 

major tributary to the River Murray. 
• Canberra is located high upstream in the Murrumbidgee Catchment - which is a unique situation in Australia. 

For all the other major catchments in Australia urban areas are located at their base downstream. The 
Murrumbidgee Catchment is one of Australia's most productive catchments that the ACT pollutes due to the size 
of its urban footprint and its location upstream. 

• Canberra is the largest city in the Murray-Darling Basin, making Sullivans Creek a significant down stream polluter 
for Australia's largest catchment. 

" 
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A decision support system for the Onkaparinga Catchment 
Once a catchment group has created an inven­
tory of ecosystem services, they will need to 
make decisions about how those services 
are managed. This is likely to involve taxing 
questions about how much of each ecosystem 
service is supplied. For example, should the area 
of farmland be decreased to allow rehabilitation 
of terrestrial habitats? Should the development 
of high-value horticultural crops be encouraged 
to increase a region's economic welfare? 

These sorts of questions will present catch­
ment decision-makers with complex trade-offs. 
In making their decisions, catchment managers 
can be faced with huge amounts of data, but a 
paucity of policy relevant information. They also 
face competing priorities held by diverse 
community groups, tight budgetary constraints 
and considerable uncertainty. Further, many 
catchment boards are newly formed and are still 
building instill.itional experience in managing 
people, organisations and nature. 

The Policy and Economic Research Unit 
(PERU) of CSIRO Land and Water is working 
with the Onkaparinga Catchment Board to 
resolve some of the difficulties. Under this 
research partnership, a project is commencing 
that will develop a prototype catchment decision 
support system (DSS). The DSS will allow 'what­
if' scenario type modelling of catchment policies. 
It will inform decision-makers by identifying 
trade-offs between competing objectives. As the 
DSS reaches maturity it will help planners draft 
the next catchment plan, due for release in 2005. 

The Onkaparinga Catchment, located just 
south of Adelaide, provides an excellent setting for 
the development and testing of decision support 
systems designed to facilitate the management of 
ecosystem services. With a population of 174 OOO, 
the Onkaparinga Catchment comprises a mixture 
of urban, agricultural and conservation land uses. 
The major industries include viticulture, other 
forms of intensive agriculrure, manufacruring, 
services and tourism. Some of the issues facing 
natural resource managers include the allocation 
of surface and ground water, water quality 
(nutrient loads and salinisation), habitat loss, 
invasion of weeds and unemployment (up to 16% 
in the upper catchment). The landscape also has 
extremely high aesthetic and recreational values. 

The first task was to meet with managers of 
the Onkaparinga Catchment to ask W'ltal exactly 

did they need a DSS for? This was achieved 
through a half-day workshop that sought to: 

Identify a set of indicators that could be used 
evaluate alternative policy options for the 
catchment. 
Identify a set of physical on-ground changes 
that could occur in the catchment either 
through planned interventions by the Board 
or as a result of unplanned biophysical, insti­
t1.1tional or economic forces. 
Identify a set of policy options open to the 
board to attain desired landscape changes. 

W ith this information, the project team will 
construct a DSS that brings to life spatial and 
non-spatial databases available for the 
Onkaparinga Catchment. The DSS is likely to 
contain 'off the shelf' models that explain 
relationships between land use changes, nutrient 
runoff, farm profitability, rcvegetation (especially 
in riparian zones), farm dams and environmental 
flows. As these processes are modified the DSS 
will report on a set of environmental, social and 
economic indicators deemed to be important to 
the Catchment Board. 

Whilst the exact look and feel of the DSS 
interface is not yet known, it is likely to present 
policy questions to decision makers using a 
multiple criteria analysis (MCA) framework. 
The MCA technique faci litates the exploration 
of alternative policy options, in the light of a set 
of multiple, and often conflicting, objectives. The 
Onkaparinga Catchment model will present 
decision-makers with an MCA model that allows 
interactive specification of criteria weights and 
how they influence the relative rankings of policy 
options. 

In the first instance, a prototype DSS will be 
constructed for the Onkaparinga Catchment. It 
is hoped this will be refined as improved data and 
models become available. The philosophy behind 
constructing the Onkaparinga DSS is to develop 
a tool that genuinely meets the needs of decision­
makers. This means making assumptions and 
exploring new areas of science involving integra­
tion between social, economic and biophysical 
disciplines. It also means stepping outside the 
realm of the tried and tested. 

( IT'S A WRAP ) 

For further 
information 
Stefan Hajkowicz 
CSIRO land & Water 
Tel: 08 8303 8581 
Email: 

" 

Stefan.Hajkowicz@csiro.au 

Or in other words, 

it~ better to yrovide 
1111 11yyroxi11111te 
m1swer to tile ritJlit 
questio11 tlim1 1111 

11ccumte m1swer to 
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An inventory of ecosystem services in the Goulburn Broken Catchment 
The Goulburn Broken Catchment has become 
the site for the first, and so far, most substantial 
case study under the National Ecosystem 
Services Study. The framework described earlier 
in this edition of RipRap (see page 9) is being 
applied in the Goulburn Broken, with the first 
phase of this project the development of an 
'Inventory of Ecosystem Services'. 

Development and trial of methods 
for inventory of ecosystem services 
Developing an Inventory of Ecosystem Services 
is difficult, as there have been relatively few 
comparable assessments of ecosystem services 
at a catchment, or similar geographic scale 
anywhere in the world to use as models . 
The objectives of the inventory phase of The 
Ecosystem Services Project were to: 

describe the full range of goods (products) 
produced from the environment in the study 
area; 

- identify the dependence of these products on 
ecosystem services; and, 
identify the ecosystem services of highest 
priority for further study and management. 

There are substantial limitations on the infor­
mation available to address these objectives. 

Catchment facts 
Often referred to as the "food bowl" of Australia, the 

Goulburn Broken Catchment is located in Northern Victoria, 

Australia. The Catchment is diverse in terms of landuse, 

consisting of an irrigated region in the north 

(270 655 hectares in size) primarily made up of horticulture 

(fruit) and irrigated dairy pasture; a central dryland grazing 

and cropping region (1 397 130 hectares in size); and, a 

southern high country area valued for its timber, tourism and 

recreational uses (690 603 hectares in size). Approximately 

two-thirds of the catchment has been cleared for agriculture 

with 190 OOO people calling the Catchment home, of which 

17 OOO are employed in agriculture and associated 

industries. 

The study team worked with local stakeholders 
to assemble a comprehensive list of those 
products/goods from ecosystems that people 
value, in economic or other terms. These 
products/goods included tangible, marketable 
commodities such as beef, wool and wheat, as 
well as less tangible, marketable products like 
recreational opportunities, aesthetic beauty, sites 
of cultural importance and intellectual or spiritual 
stimulation. A range of different people were 
involved in workshops to derive these lists with 
scientists, economists, representatives from 
industries, agencies and the general community 
all taking part. The products/goods listed through 
this process were aggregated into groups on the 
basis of the industry and land-use expected to 
have similar impacts and management pressures. 

The second part of the process involved 
people working out what ecological processes 
were important in producing the products/goods 
identified . These were then aggregated into 
higher-level services such as those shown in 
Table 1. Once the products/goods were identified, 
and the role of ecosystem services in their devel­
opment considered, the services were ranked by 
local stakeholders and scientific experts. This 
process was complex as the ecosystem services 

Location of the Gou/bum Broken Catchment in Victolia 

The population of the Catchment is predicted to grow to 

approximately 210 OOO by 2021 (an annual rate of 0.6%). 

The Shepparton Irrigation Region contains 63% of the 

population of the Catchment, but significant population 

growth is predicted for the southern shires close to the 

Hume Highway. These areas are within two hours drive of 

Melbourne, which is leading to increased interest in the land 

for rural lifestyle living, cheaper housing and new 

industries. This is leading to land values in the area 

increasing, making it less cost effective to purchase land for 

traditional agricultural enterprises. Some of the increased 

land value is attributable to retained native vegetation, a 

value that has not been recognised in the past. 

For further 
information 

Steve Cork 
Ecosystem Services Project 
Tel: 02 6242 1731 
Email: s.cork@csiro.au 

or 

Dave Shelton 
Ecosystem Services Project 
Tel: 02 6242 1538 
Email: Dave.Shelton@csiro.au 



Table 1 
Ecosystem services (rows) judged to be of high importance to various land uses (columns) in the Goulburn Broken Catchment 

Services 

Dairying, Fruit and Vegetables 

on farm gropes 

Pollina tion 

Life fulfilment 

Regulation of climate 
- -

Pest control 

Provision of genetic resources 

Maintenance of habitat 
~ 

Provision of slmde and shelter 

Maintenance of soil health 

--- --
Maintenance of healthy waterways 

Water filtration and erosion control 

Regulation of rivers and groundwater 

--
Waste absorpti on and breakdown 

were often interconnected . Three assessment 
criteria were used to assess relative importance: 

Overall importance/impact - the overall 
importance of the service was considered in 
terms of the importance of the products to 
the catchment (Gross Value of Production), 
the perceived importance of the ecosystem 
service to the products, and the impact of the 
land-use/industry on the ecosystem service's 
capacity to maintain natural assets. 
Importance al the margin - the impact of a 
small change in a service on the production 
of, or the maintenance of natural assets. 
Manageability - the capacity to manage the 
land-use/industry to ensure the ongoing 
delivery of the service. 

A ranking of low, medium and high, was used for 
each ecosystem service. For the highly ranked 
services, drivers of decline in service delivery 
were identified along with the observed impact 
and a set of possible ameliorative actions. 

E 

Land uses 

Grazing Crops Intensive Forestry Food Housing 

animols processing 

. ---

~- - - . - -

-

Key findings of Goulburn Broken case study 
Application of the inventory process described 
above to the Goulburn Broken Catchment 
revealed that all ecosystem services were of high 
importance (usually implying that further decline 
in the service would have a significant impact on 
production) for at least one major land-use or 
industry (Table 1). 

Further consideration of the ecological and 
management drivers of this situation revealed 
nine key issues that the Ecosystem Services 
Project will be investigating further: 

integration, evaluation and management of 
the multiple benefits provided by the inter­
actions between ecosystem services; 
the trend towards intensified landuse in some 
areas, particularly for irrigated agriculture, and 
the need to carefully manage offsite impacts; 
change in land ownership, particularly in 
areas close to Melbourne which are being 

Water Recreation 

production 

-

-

purchased by wealthy "lifestyle" farmers. continued over 
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Areas of 

cultural/ 
future options 



This could provide a significant oppor­
tunity to improve environmental 
outcomes; 
quantification of the multiple benefits of 
revegetation to further improve cost­
sharing arrangements; 
the need for catchment planning to take 
explicit account of the life-fulfilling 
values of nature, including indigenous 
culture, and the intrinsic values of biodi­
versity, and landscape amenity; 
management of soil (acidification, 
sodicity, soil carbon, breakdown of struc­
ture) and evaluating the services 
provided by soil biodiversity; 
accounting and planning for the depen­
dence of non-agricultural land and water 
values (tourism, recreation) on the 
catchment's resources; 
engaging in more work on water 
management with a focus on salinity, 
environmental flows, nutrient manage­
ment and the potential conflicts with 
non-agricultural requirements; and 
working out how to adaptively manage 
for emerging and longer-term issues 
such as climate change, shade and 
shelter, waste management, pest control 
and pollination. 

Conclusion 
The ecosystem services analysis framework 
is the first step in an analysis of ecosystem 
services, and is essential for identifying and 
prioritising the relative importance of the 
services and goods produced by ecosystems. 
The next step in the process uses scenario 
analysis to look at the highly ranked issues 
and services in more detail. Under future 
scenarios, the changes in delivery of the 
"highly ranked" ecosystem services will be 
assessed using both economic and other 
indicators of value . We have been very 
fortunate to be able to work in partnership 
with the people of the Goulburn Broken 
Catchment, whose knowledge of their 
ecosystems, their impacts on those ecosys­
tems and the social and economic 
constraints within which ecological 
decisions can be made is exceptional. 

Ecosystem services research in New Zealand 

For forther 
information 

Dr Anthony Cole 
Landcare Research 
New Zealand 
Tel: 62 6 356 7154 
Email: colea@landcare.cri.nz 

My interest in the Ecosystem Services concept 
was first awakened in 1997 when a fellow scien­
tist and I wrote a report for the New Zealand 
Ministry for the Environment on the 'Value of 
New Zealand's Biodiversity' . The report 
concluded that each year in New Zealand, land 
and freshwater ecosystems contribute services to 
economic production and consumption to the 
tune of $44 billion (NZ: 1994), with the value of 
the marine ecosystem services being almost 
certainly higher, but difficult to estimate reliably. 
At that time I was working on a mathematical 
methodology for an ecological approach to 
calculating values for natural assets and the 
ecosystem services they provide. 

It was a complete revelation for me to realise 
that every year the ecosystems in our country 
provided services of such a high market value, 
yet were not included in our system of national 
accounts. I began to think of the implications and 
consequences of losing or damaging our natural 
asset base, and realised we were facing some 
enormous ecological and environmental 
problems. At first I struggled with the idea of 
treating natural assets as commodities, but at the 
time it was the only way we could see of making 
the biodiversity contribution to economic 
activity more visible to the public and to policy 
makers. 

Following a recent visit with CSIRO 
Sustainable Ecosystems, I have started work with 
fellow scientists in Landcare Research to develop 
plans for an ecosystem services research project 
in the Motueka River Catchment at the top of 
the South Island of New Zealand. This research 
site is currently the focus of a multi-disciplinary, 
integrated catchment management (ICM) 
project that began in 2000 with primary funding 
from the New Zealand Foundation for Science, 
Research & Technology. The Motueka-ICM 
project has strong stakeholder support and, 
although relatively new, is already engaged in 
innovative and creative scientific research 
focused on the effects of land use on freshwater 
and coastal ecosystems. A major portion of the 
program is focused on how scientific knowledge 
is (or isn't) used by different stakeholder groups 
(including native Maori tribes), in decisions 
about managing water resources. 
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An important learning is recognising and 
accounting for the fact that each of us have 
different reasons why natural assets are impor­
tant to us, and these include a diverse assortment 
of cultural, spiritual, economic, medical and 
scientific values. It is difficult to capture all these 
concerns in a purely market-based valuation 
exercise. An excellent feature of this research is 
that it provides an opportunity for everyone to 
express their concerns and values in a process 
designed to discover what is important to us as a 
community. 

Ecosystem services research in New Zealand 
is more than just an academic exercise. T he 
New Zealand Resource Management Act ( 1991) 
provides legal guidance for avoiding, remedying 
and mitigating against development activities that 
impact on the "life-supporting capacity of ecosys­
tems". Earlier town and country planning in New 
Zealand came under the jurisdiction of the Town 
and Country Planning Act (1947) and attempted 
to strike a balance between the conservation ethic 
and development values. As of 1991, all proposed 

development in New Zealand must be shown to 
be in harmony with the sustainability ethic 
embodied in the aims and purposes of the 1991 
Resource Management Act, which includes 
consideration of the needs of future generations. 

F urthermore, markets for ecosys tem 
services have the potential to provide a strong 
incentive for the "on-ground" outcomes that 
the New Zealand Government is looking for 
in implementing its new Biodiversity Strategy. 
The idea of using markets for ecosystem 
services as an incentive to sustain biodiversity 
on private lands was cited in a recent 
report (Weaving Resilience into Our Lands: 
future roles for native plants on private lands) 
by the Parliamentary Commissioner for the 
Environment. Much work will need to be 
done before we see operational markets 
for ecosystem services. In the meantime, 
the collaborative research links between the 
CSIRO Ecosystem Services group in 
Canberra and Landcare Research in New 
Zealand has made a good start. 

Behind me is the central north Island plateau. The snow-capped mountain you con see on the horizon is Mount Torowero. Between me and the mountain lies farmlands, 
rivers, remnant forests ... when it comes to symbolising ecosystem services, this view does it for me. Anthony Cole. 
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Conservation farming and ecosystem services research in South Africa 

Contact details 
Patrick O'Farrell 
and John Donaldson 
National Botanical Institute 
South Africa 
Tel: 027 21 799 8726 

Numerous ecological parallels can be drawn 
between South Africa and Australia. It is, there­
fore, not too surprising that many of the conser­
vation and productivity challenges facing rural 
areas in these two countries are very similar. The 
removal and extinction of indigenous plants and 
animals is not only a conservation problem, there 
is also growing evidence that native species 
contribute to sustainable agriculture. This is of 
particular importance in a country such as South 
Africa where farmland occupies more than 80% 
of the land area. The National Botanical Institute 
in South Africa is currently heading a study 
titled, 'The Conservation Farming Project' . This 
is a three-year project funded by the Global 
Environmental Facility of tl1e World Bank, 
looking into the importance of conservation in 
agricultural landscapes. 

This project has four study sites which 
have been located in areas rich in biodiversity. 
These areas are; the Bokkeveld Plateau near 
Nieuwoudtville (Northern Cape) , tl1e Nama 
Karoo near Beaufort West (Western Cape), 
Valley Bushveld near Kirkwood (Eastern Cape), 
and tl1e Southern Drakensberg grassland near 
Underberg (KwaZulu-Natal). 

The Conservation Farming Project will 
compare approaches taken by individual farmers 
in these four areas, assessing those which benefit 
conservation, and whether conservation friendly 
approaches to farming are economically benefi­
cial compared witl1 more traditional farming 
approaches. The factors that influence farmers 
decisions about landuse practices and their 
adoption of alternatives, are also being investi­
gated. A project team comprised of natural scien­
tists, social scientists and economists has been 
assembled. Detailed biodiversity assessments of 
plant and insect species are being carried out at 
all of the sites. Bird and small mammal studies 
are taking place at selected sites. Carbon seques­
tration, as well as tl1e above and below ground 

In addition to these components, ecosystem 
services are being investigated. Ecosystem 
services are defined here as the direct benefits 
farmers derive from ecosystem goods and 
processes. The study of ecosystem services has 
not taken place in South Africa before. 
Previously, the focus has been on placing 
monetary values on ecosystem goods, for 
example, what is the value of an individual 
elephant. Due to the very broad nature of tl1e 
research focus of ecosystem services, this 
component of the Conservation Farming 
Project is focused on only two of the four study 
sites, those in the arid western half of South 
Africa, tl1e Nieuwoudtville and Beaufort \Vest 
sites. 

The Nieuwoudtv ille site is at 700 metres 
above sea level, receiving 350 millimetres 
of rainfall per annum. Wheat production 
and sheep farming are the dominant 
agricultural activities. Ecosystem service 
research here is focused on determining 
what benefits farmers derive from ilie 
remaining natural vegetation in this 
fragmented landscape. 

The Beaufort West site is dominated by 
sheep farming in a rangeland system 
receiving less ilian 300 millimetres of 
rainfall per annum. Here we are 
comparing ecosystem services under two 
very different grazing regimes, assessing 
how they may differ with different 
management practices. 

Email: ofarrell@nbict.nbi.ac.za biomass is being assessed at all four study sites. 

For more information and proiect updates 
please visit our web site: www.nbi.ac.za 
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The scale of the Conservation Farming 

Project is at the individual farm scale. A bottom 
up approach to the ecosystem service study 

is being used, where farm level benefits and 

services as well as disservices are being explored. 
Identifying and developing the ecosystem service 

research focus was achieved through discussions 
wi th farmers on a one-to-one basis, as well as 

within a group workshop context. As a result, the 

st11dy is focused by the farmer's perceptions. 
Three main research directions developed 

to date are: vegetation as a resource to the 

farmer; effects of disrupted ecological processes 
or foo d webs; role of landscape struc ture in 

farming. 
In understanding vegetation as a resource to 

the farmer, a number of experiments have 

been set up. These look at: productivity on 
different farms in a mixture of vegetation 

types; a species level study of growth and 
fl owering patterns; a palatability assessment 

of different species in different vegetation 

types; a structural assessment linked to 
temperature studies; and, which plant 

species are responsible for degrading the 

quality of wool. 
The effects of disrupted ecological processes 

are being explored in a single study that is 
looking at the impact of predators on sheep 

farming. T he natural diet variety and 
abundance available to predators will be 

compared to stock losses on individual 

farms. The variability and number of fauna! 
species, which comprise the nat11ral diet of 

these predators, is dependent on the struc­
ture and availab ility of natural habitat. 

Different vegetation structure and fragment 
areas will be examined in relation to stock 

losses. 
The role of landscape structure is being 
explored in studies looking at the utilisation 

of the landscape by sheep, both daily and 
seasonally. The importance of landscape 

heterogeneity to the farmer will be deter­

mined. 
We are currently about halfway through our 

study and aim to have concrete results by June 

2002. 
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GAB !'UST 2002-A resource under pressure (11-13 March) 

is the Great Artesian Basin (GAB) Consultative Council's 

inaugural symposium. T his symposium will cover key areas 

of groundwater resource management in Australia including 

infrastructure renewal, water reform, advancements in 

technology, changing attitudes and improvement of 

environmental, cultural heritage and socio-economic values. 

A post conference tour (13-15 March) will highlight 

groundwater issues in the Roma and St George regions . 

The Sth GAB Spring Researchers Forum (10 March) 

will also be held in conjunction with GAB FEST 2002, and 

is hosted by Environment Australia. The Forum will explore 

spring issues from across the Basin, drawing on an exten­

sive panel of experts to present and discuss new research 

and management. The Forum will include consideration of 

the 4 April 2001 listing of communities dependant upon 

flows of GAB springs under the Federal Environmental 

Protection and Biodiversity Conservation Act (1999). 

Further information on the symposium, post conference tour, 

Spring Researchers Forum and registration can be found at 

www.gab.org.au or by contacting the GABCC on 07 3236 4272 
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