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What is catchment health?
The term health as it applies to
catchments, landscapes and ecosystems,
is equivalent to the medical sense of the
word meaning its well being or fitness.
The determination of health is an
important consideration for land
managers. Health relates to the capacity
of the vegetation to provide habitat and
resources for native plants and animals,
and has been identified as a performance
measure for setting vegetation retention
and revegetation targets in NSW, as well
as an environmental indicator for State of
the Environment reporting. Health of a
landscape is closely tied to its ability to
recover from stress (resilience) and its
ability to resist stress (stability). Thus,
measures of health provide insights into
how a landscape will provide habitat for
organisms and recover from disturbance;
and are useful tools for managers. 

The health of the landscape will depend
to a large extent on what the landscape is
being used or assessed for. This could be
wildlife conservation (biodiversity),
pastoral production (grazing), recreation,
mining or traditional ownership. Thus,
for example, what might be poor quality
for grazing might be good quality for
biodiversity or visa versa. Health
assessment is often strongly biased by
personal prejudices and beliefs about how
the observer imagines the land use to be.
For example, graziers are more likely to
rate as poor, the condition of a site with

dense woody shrubs because shrubs tend
to reduce plant growth and, hence, animal
production. However, environmentalists
are likely to regard shrubs as good habitat
for birds and, therefore, rank them
favourably. It is not surprising then that
there has been a wide disparity of view
between various operators. 

There are many methods used to assess
catchment health. Those that combine a
range of components (ie. landscapes,
soils, plants and animals) rather than just
one or two components are likely to be
more informative about the condition of a
landscape. We tend to think of landscapes
functioning at three scales, and the health
of the catchment will depend on the scale
at which the measurements are made. The
largest scale (the ecosystem or landscape
scale) is comparable to the view that one
would see when looking out of the
window of an aeroplane. An intermediate
scale is that of an individual paddock or a
particular remnant of vegetation. The
finest scale is what happens within an
area of say a few metres, such as within a
clump of trees or a patch of grass.

Overall, catchment health can be assessed
by considering the health of the various
components at one or more of these
scales. The three components are: 
1. the landscape, within which you are

interested in measuring; 
2. the vegetation at a site; and 
3. the soil surface within clumps of

vegetation within a site. 
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These three components are discussed
below with reference to the area covered
by this Guide (termed western Riverina). 

Landscape health – the
quality of patches 
One of the components of landscape
health is its structure (or what it looks
like). From the air the vegetation may
appear extremely fragmented, and
resemble a patchwork or mosaic of small
remnants within a sea of cultivated land.
In the western Riverina, however, much
of the landscape is still relatively intact.
This is discussed in more detail in
Chapter 1. 

High quality landscapes are characterised
by patches, which are relatively large,
close to other patches of similar
vegetation, and well connected to
neighbouring patches. This connection
allows animals and plants to move freely
between patches, and ensures the survival
of species that require a large area of land
to survive. The arrangement of vegetated
patches can be measured using aerial
photographs or remotely-sensed
(satellite) images.

Just as remnants vary across a catchment,
the individual components or building
blocks within a remnant also vary.
Components such as patches of trees,
shrubs and even fallen timber vary
enormously across a site. The pattern of
these elements is important, as it
determines how well a site will trap
seeds, water and soil, and how useful a
site is as habitat for plants and animals. 

One method of characterising a site is to
measure the permanent elements at a site,
the trees, shrubs, perennial grasses, logs
and other obstructions on the soil surface.
This method is termed Landscape
Function Analysis. The physical make up
of elements within the healthy remnants
will be characterised by many large

patches that are close to each other. In
contrast, a degraded remnant will have
few, narrow patches of grasses or shrubs
which will be relatively distant from each
other. 

At the level of an individual patch of
vegetation, there are many components
that can be used to obtain an assessment
of health. In general, a healthy site is
characterised by:
� a high diversity of trees, shrubs,

grasses and forbs with evidence of
regeneration;

� moderate cover and density of trees
and shrubs;

� an intact tree canopy with many
hollows;

� native plants with a mixture of
perennial and annual species;

� a soil surface which is ‘messy’, with
many obstructions to water flow and
good habitat for animals;

� a mixture of cryptogams, woody
debris, litter and bare soil on soil
surface; and

� soil with high organic carbon and
nutrient levels.

Healthy sites will have many of these
features; unhealthy sites few. 

An alternative method of evaluating the
health of sites is to create three indices of
health which are based on 1) what the
landscape looks like (landscape
structure), 2) how the landscape is made
up (landscape composition) and 3) what
the landscape does (function). The
attributes described above that are used to
derive a measure of structure are mainly
those relating to the cover of plants and
the spatial arrangement of patches and
remnants. Compositional attributes
include those related to diversity of plant
and animals at the sites, and function
relates to basic ecological processes such
as infiltration, soil stability and
decomposition. 



3

The value of each attribute described
above can be allocated to a particular
class ranging from 1 (unhealthy) to 5
(healthy). Thus, sites with a greater total
score for the individual attributes will be
healthier than sites with a low total score.
In this way, the sites can be monitored
over time. 

Vegetation health
Vegetation quality means different things
to different people. For graziers, good
quality might mean high amounts of
biomass or high levels of crude protein
and digestibility, or a good mixture of
annual-biennial-perennial plants in the
pasture. 

Woodland trees and shrubs
Woodland vegetation such as trees and
shrubs are often extremely long-lived and
may be many hundreds of years old.
Healthy woodlands are characterised by
moderately open canopies, with a wide
variety of shrubs such as Emubush (and
other Eremophila spp.), Cassia (Senna
spp.), Hopbush (Dodonaea spp.) and
Myoporum spp. in the midstorey. In some
areas, the density of these shrubs has
increased since European settlement to
the point where pastoralism is threatened
due to competition for moisture by these
shrubs. Woody vegetation plays an
important role in maintaining healthy
soils, clean air and water, and habitat for
plants and animals. However, woodland
health has declined in areas where shrubs
have increased beyond pre-European
levels. In other areas, however, health of
the vegetation may be low because of a
lack of understorey species. 

Tree and shrub diversity, cover and
density are important components to
measure for assessing the health of
woodland vegetation. Other attributes are
the degree of mistletoe infestation, and
the status of the canopy vegetation, which
are useful measures of canopy health.

Increasing numbers of hollows enhance
the condition of trees as habitat for birds
and mammals. Publications such as the
“Save the Bush Toolkit” or “VegNotes
1.3 Assessing Native Vegetation
Condition” (example in Chapter 3)
provide excellent methods to assess the
condition of woody vegetation. 

Shrublands and grasslands
A range of techniques has been used to
assess the quality of shrubland and
grassland vegetation. In Bladder Saltbush
(Atriplex vesicaria) and Bluebush
(Maireana spp.) shrublands, the density
of mature shrubs is a good measure of
quality, as a dense shrub cover provides
adequate protection against wind and
water erosion, maximises the diversity of
grasses and forbs growing between the
shrubs, and provides a valuable forage
component for sheep and cattle during
droughts. The shrubs also provide a
habitat for birds, small mammals and
invertebrates. High quality shrublands
contain many different age classes
including seedlings, juveniles and mature
plants and are not dominated by either
many old shrubs or many seedlings.
Signs of declining health in Bladder
Saltbush shrublands are increases in the
cover of thorny sub-shrubs (eg.
copperburrs) and annual grasses, and an
increase in the cover of bare ground. In
the western Riverina, severe reductions in
shrubland and grassland quality may
result in a dominance by Dillonbush
(Nitraria billardieri).

Shrub density is usually measured along
a line about 2 metres wide by 100 metres
long, known as a belt transect. Within
this belt transect shrubs can be counted
by species, and the number of seedlings
and juveniles counted separately. If the
aim is to assess the long-term make up of
the shrub population, the exact location
of each seedling and adult plant may need
to be recorded so that birth and death
rates of individuals can be monitored. If
the health of mature shrubs needs to be
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assessed, this can be done by measuring
canopy cover, the degree of dieback or
insect damage, and leaf cover. This could
prove useful for measuring how quickly
shrubs recover from dieback, which is a
periodic occurrence in the western
Riverina. 

Grasslands are constantly changing in
response to seasonal rainfall, grazing and
other factors. This is discussed in more
detail in Chapter 6. In general, high
quality grasslands are dominated by a
diverse range of plant types and growth
forms, including winter and summer
growing annuals, perennial forbs and
grasses. An extensive cover of native
perennial grasses is generally regarded as
a sign of healthy grasslands, but not all
grasses are equally of high quality.
Grasses such as wallaby grass
(Austrodanthonia spp.) and Bandicoot
Grass (Monachather paradoxa) are
highly preferred grazing species whilst
wire-grasses (Aristida spp.) and spear
grasses (Austrostipa spp.) are regarded as
lower quality species. Annual grasses
such as Barley-grass (Hordeum
leporinum) and Rye-grass (Lolium spp.)
may provide useful forage for grazing
animals for part of the year, but fail to
provide long-term soil protection. They
may also increase the spread of wild fires
during dry summers. 

The quality of the grass and forb layer
can be measured by looking at the
presence or absence of particular key
species, as well as their density (number
of plants in a given area) and cover. In
the western Riverina, monitoring as part
of the Rangeland Assessment Program
involves assessment of plant composition
on large plots of approximately 9 hectares
(300m x 300m). Several smaller quadrats
along four, evenly spaced transects are
placed within this larger plot to get an
estimate of how variable the plants are
over the plot. To be effective, monitoring
needs to be carried out at the same time

of year, and for many years (at least 10)
in order to sample the full range of
climatic situations that occur in these
areas. 

Soil health: the key to
vegetation health
The soils of the western Riverina range
from clays and duplex soils on the
Riverine Plain to sands and clay loams in
the mallee and semi-arid woodlands in
the west and north. The quality of the soil
surface provides a useful measure of how
well the soil will support vegetation, and
ultimately effects habitat value, habitat
type and site productivity. Soil condition
can be determined by either learning to
read subtle changes on the surface or by
analysing soils for physical and chemical
properties. 

Assessing the soil surface 
Techniques have been developed which
allow us to assess the health of the
surface of woodland, grassland and
shrubland soils. The physical make up of
the soil surface provides a simple yet
effective method of determining soil
health because of the strong relationship
between the surface appearance and
important underlying soil processes.
Measurements of soil roughness, extent
of surface cracking, sealing, cryptogam
cover, plant cover, litter cover and
erosion, and the way in which litter is
incorporated into the soil tell us a lot
about how the soil will allow rainfall to
infiltrate, how nutrients will be cycled,
and how the surface will resist erosion by
water or wind. This system (see Tongway
1995) can be used with minimal training,
and is effective for monitoring the health
of the soil surface over time or across the
landscape. Measurements are usually
made within small quadrats. 
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Soil chemical, physical and
biological measures
Soil chemical quality can be assessed
using standard soil testing procedures.
Soils in the western Riverina are typically
low in nutrients, and the concentrations
of nutrients such as organic carbon,
phosphorus and nitrogen, as well as the
C:N (carbon:nitrogen) ratio, provide an
easy way to assess changes in health. On
clay soils, the depth to the watertable and
electrical conductivity are often
intimately linked to the health of
woodland vegetation, particularly trees.
Soil texture (the proportion of sand, silt
and clay), cation exchange capacity and
pH can provide insights into how soil is
changing over time (see Walker and
Reuter 1996). Physical measurements
such as bulk density, surface penetration
and the amount of air in the soil
(porosity) indicate the degree of soil
compaction and therefore, the value of
the soil as habitat for soil animals.

Soil organisms are useful indicators of
soil health because they reflect changes in
ecosystem processes occurring in the
surface soil layers. The diversity of
invertebrates and microbes generally
increases with increasing soil health.
Some key groups of organisms, such as
ants, provide a relatively rapid means of
monitoring soil health.

Field methods for assessing
landscape, vegetation and
soil health
Assessments of catchment health are
generally made within large plots 50 by
20 metres or more, or 2 hectares sites,
often in conjunction with surveys of birds
and other fauna. Measurements of
individual plant or soil characteristics are
made according to methods discussed
above. Careful consideration needs to be
made about where the plots are placed for
measuring catchment health, and the site
must be relatively uniform and preferably

not include two different vegetation
communities. If the landscape contains
more than one type of vegetation
community it will be necessary to either
have one quadrat in each, or use a larger
quadrat (eg. 50 m by 50 m) which
straddles both communities. Site and
quadrat locations should be permanently
marked and grid referenced. A fixed and
repeatable photograph should be taken of
the site (ie. a photopoint established).  A
photopoint is a quick and simple means
of observing and recording change at a
particular site over time.
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