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habitat provides the templet on which evolution acts to forge characteristic life history
strategies (Southwood, 1977; Southwood, 1988; Hildrew and Giller, 1994; Townsend
and Hildrew, 1994). Accordingly, the environmental properties of any given habitat
within a stream system will determine the types of macroinvertebrate communities
found there. Therefore, stream habitat forms as a result of characteristic
geomorphological processes and so conveniently sits between the physical forces
which structure river systems and the biological communities that inhabit them (Harper
and Everard, 1998).

There is much evidence to suggest that macroinvertebrates are strongly and
deterministically linked to the availability of suitable habitat features. These features
include substrate, discharge, hydraulics, riparian vegetation and water chemistry (Giller
and Malmaquvist, 1998). The physical assessment protocol is designed to complement
biological assessments made using AUSRIVAS and thus, it will include factors that are
important components of macroinvertebrate habitat. However, most of these
environmental factors do not occur randomly within a river system, but rather, exist as
a result of a suite of geomorphological processes that operate across a continuum of
scales (Figure 1.1). The physical assessment protocol is also designed as a stand-
alone method of physical stream assessment and as such, it will include
geomorphological aspects of channel character. These channel characteristics may
not appear to be directly related to macroinvertebrates, but are important structural and

functional components of a river system.

1.3.2 How the physical assessment protocol works

As an overall method of stream assessment, the physical protocol works in a similar
manner to AUSRIVAS (Figure 1.3). Physical, chemical and habitat information is
collected from reference sites and used to construct predictive models, which are in
turn, used to assess the condition of test sites. The physical assessment protocol

comprises the following major components:

Reference site selection  Reference sites representing 'least impaired' conditions
are selected, and stratified to cover a range of climatic
regions and geomorphological river types (see Part 2).

Data collection Each reference site is visited once and physical, chemical
and habitat variables are measured using standardised

methods (see Parts 3, 4 and 5). In the office, a suite of
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Model construction

Assessment of test sites

predictor variables is measured using standardised
methods (see Parts 3 and 5).

Predictive models are constructed using the same
processes and analyses used in AUSRIVAS (Figure 1.3).
However, in the physical assessment protocol, large-
scale catchment characteristics are used to predict local
scale features (Davies et al., 2000). Thus, the outputs of
a physical predictive model are based on the occurrence
of local scale features, rather than the occurrence of
macroinvertebrate taxa (Figure 1.3).

Assessment of stream condition involves the collection of
local scale and large-scale physical, chemical and habitat
information from test sites (Figure 1.3). This information
is then entered into the predictive models and an
observed:expected ratio is derived by comparing the
features expected to occur at a site against the features
that were actually observed at a site. The deviation
between the two is an indication of physical stream

condition.

As mentioned in Section 1.1.2, this document contains information on the selection of

reference sites, and on the collection of field and office data. It does not provide

technical information on the analytical procedures used to construct predictive models

from reference site data, because these are documented in Simpson and Norris

(2000).

1.3.3 Comparison of the physical assessment protocol and AUSRIVAS

There are several similarities and differences between the AUSRIVAS sampling

protocol and the physical assessment protocol. In addition to the elements described

in Section 1.3.1, similarities between the two protocols include measurement of similar

types of habitat variables (see Part 5), use of some of the same reference sites (see

Part 2), use of the same analytical techniques to build predictive models and

production of the same model outputs (Figure 1.3). The experiences gained during the

seven years of the National River Health Program will be invaluable throughout all

stages of the physical assessment protocol.
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PHYSICAL ASSESSMENT PROTOCOL
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Probability of habitat feature occurrence at a test site is calculated on the
basis of the occurrence of each feature within reference site groups

The local-scale features expected to occur are compared against the
local-scale features that did actually occur at the test site. The difference
between the two (observed:expected ratio) is an indicator of habitat
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Probability of taxon occurrence at a test site is calculated on the basis of
the occurrence of each taxon within reference site groups

The number of taxa expected to occur is compared against the number of
taxa that were collected at the test site. The difference between the two
(observed:expected ratio) is an indicator of biological condition at a test site

Figure 1.3 Overview of the analytical and assessment process used in the physical assessment protocol (left) and AUSRIVAS (right).
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Although the outputs of the physical assessment protocol are complementary to the
biological assessments made using AUSRIVAS, the protocol is designed to be a stand-
alone stream assessment method. Thus, there are several unique preparation,
sampling, processing and analytical aspects of the physical assessment protocol that
should be noted. The physical assessment protocol differs from AUSRIVAS in the

following ways:

¢ Reference sites only have to be sampled once to develop an effective predictive
model. This is because most physical factors do not change across seasons.
Local scale physical factors with a high temporal or seasonal variability (e.g.
detritus, periphyton and instantaneous water chemistry measurements) are not
used to construct the predictive models. However, these factors are measured
in the protocol because they are strongly linked to macroinvertebrates, and may

provide additional information on site condition;

* Field data collection for the physical assessment protocol requires slightly more
time in the field than an AUSRIVAS assessment. The protocol has been
designed to cover a wide array of local scale factors that show a response to
anthropogenic influences. These local scale data are analogous to the
macroinvertebrate data collected in AUSRIVAS and as such, it is important to
measure a comprehensive set of local scale stream features at every site. The
collection of a comprehensive data set increases the time needed per site,
although this is offset by the reduced need for office based processing of local
scale information. Once the field data have been collected they require minimal
processing, save for some minor calculations from the cross-sections. Overall,

the method can still be considered a rapid assessment technique;

e Sampling site sizes in the physical assessment protocol are a function of
stream size and thus, can be several kilometres long for larger streams. 1t is
important to examine physical features within the entire length of the sampling
site and thus, the protocol may require walking longer distances than for
AUSRIVAS sampling. However, the use of cumbersome sampling equipment
has been kept to a minimum (see Part 3) to facilitate ease of movement through
a site. Additionally, a boat will be needed to collect cross-sectional profiles from

non-wadeable streams;

* The physical assessment protocol has a more intensive office based data
collection component than AUSRIVAS. Office data collection consists of two
parts: the selection of reference sites (see Part 2) and the derivation of
catchment scale control variables (see Part 3). The control variables cover
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potential hierarchical links between large scale and local scale habitat factors,
so it is important to measure all of the control variables. However, many of

these control variables can be measured easily and quickly using a GIS; and,

Some of the variables included in the physical assessment protocol may be
unfamiliar because they are geomorphologically based. These variables

include cross-sectional measurements, sinuosity, some sediment

measurements and some channel morphology measurements. However, these

variables are an important part of the physical characterisation of rivers and

thus, it is vital that they are measured at each sampling site. The method used

to measure each of these variables has been adapted to suit a rapid sampling
philosophy and detailed instructions on the measurement of each of these

variables are provided in Part 5.
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