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I ntroduction

It is well recognized that stream and river ecosystems are tightly linked to the
catchments they drain and especidly so with their riparian zones — the
terrestrial/aguatic ecotone. Riparian zones have many important ecological roles,
including their direct influence on aquatic ecosystem function and the provision of
both terrestrial and aguatic habitat. For these reasons, they are often referred to as the
“ecological arteries’ of our landscape. Riparian vegetation can also buffer sediment
and nutrient delivery from adjacent agricultural land use and the roots of trees can
effectively stabilize river banks and prevent slumping and erosion. Riparian zones
also have high socioeconomic values. They are often productive sites for agriculture
and provide direct access to surface water supply for irrigation or livestock.
Unfortunately, these latter activities often lead to a decline in biodiversity and the
reduction of ecosystem services provided by intact riparian lands.

The focus of my presentation today will be on how riparian zones influence the way in
which streams and rivers function as ecosystems, using examples of research
undertaken across a range of stream systems in Australia. | also wish to use these
examples to highlight the consequences of degradation of riparian zones to stream
ecosystem health. To conclude, | will consider the opportunities to restore ecosystem
health through riparian restoration.

Riparian influences on stream ecosystem processes

Forested streams are generaly well shaded and are buffered from temperature
extremes, with low summer maxima and low diel variation. Even moderate shading
by riparian vegetation can reduce radiation in the red and infrared end of the solar
spectrum and lead to lower water temperatures. Many forest stream animals are
cool-water species and riparian shading can maintain temperatures below lethal levels.
Furthermore, lower temperatures result in higher oxygen solubility and also reduce the
rate of microbial respiration in stream sediments, reducing oxygen demand.

Riparian shading not only reduces temperature regimes but also the intensity of
sunlight. Healthy forest streams typicaly have low primary productivity and few
aguatic plants. The low light levels tend to favour diatoms and other microalgae,
rather than filamentous agae and aquatic macrophytes.  Although primary
productivity of microalgae is low, this is often a highly palatable source of food for
stream invertebrates.

Riparian vegetation not only regulates the composition and production of aquatic



plants through shading but also is a major supplier of energy and nutrients. Most of
the available energy for forest stream animals comes in the form of leaf litter, fine
organic debris and dissolved organic matter from riparian zone in particular but also
from the catchment upstream. Primary production in forest streams is generaly
exceeded by respiration (by plants, bacteria and animals) and healthy streams are
considered to be net consumers of organic carbon (i.e. heterotrophic).

The strong influence of the riparian zone on stream ecosystem processes by riparian
vegetation is best observed when riparian vegetation is removed. Under these
conditions, we witness the proliferation of aquatic plants, especialy filamentous algae
and aguatic macrophytes, many of which have high light requirements. Often, this
response is made worse by nutrient inputs from diffuse and point sources. The
combination of high light and nutrients is a recipe for disaster. The prolific growth of
aquatic weeds can lead to a direct loss of aquatic habitat through channel narrowing
and sedimentation. The high production of aquatic algae and macrophytes leads to
high plant respiration at night (consumption of oxygen). Accumulation of decaying
plant matter can increase microbial respiration and further reduce dissolved oxygen.
This together with trapped sediment often leads to anaerobic conditions in the
stream-bed. Asaresult, dissolved oxygen can be reduced to critical levels and lead to
the death of fish and other aquatic animals.

An extreme example of this response can be seen in streams draining sugar cane farms
in tropical Queensland. Most of the riparian vegetation has been cleared and the
stream channels are often choked by invasive macrophytes. In one of these streams,
we estimated that these aquatic weeds trapped 20,000 tonnes of sediment per km of
channel. Thisled to an obvious loss of aquatic habitat and major changes to flooding
(e.g. from three times the capacity to convey a 50 yr return flood to only one third of
the capacity). High microbial respiration rates occurred in the organic-rich sediments
and there was very little available oxygen near the stream-bed. As a consequence,
few aguatic invertebrates were recorded.

We have found that riparian shading alone can adequately control invasive aquatic and
riparian weeds. However, it is not clear whether there is sufficient stream power to
mobilise accumulated sediment once the weeds have declined. Impacted streams
such as these certainly will not recover unless the sediment is removed.

Other riparian influences

Clearly, riparian vegetation has an important influence on stream ecosystem processes
(and ecosystem health), largely through the direct effects of shading and the provision
of leaf litter and other organic debris. As indicated above, these are not the only
important roles. Riparian zones provide important habitat for wildlife and for the
terrestrial adult stages of aquatic insects. They also often represent major corridors
for movement of wildlife, especially in an increasingly fragmented landscape. Logs
and branches from the riparian zone provide important habitat for aquatic organisms
and a stable substrate for algal production. The latter is especially important in
sand-bed streams. Wood in streams aso influences the complexity of the stream
channel and the creation of pool habitats.

Riparian vegetation can enhance bank stability, reduce erosion and prevent the loss of



aquatic habitat downstream. It can aso play an important buffering role, by
intercepting sediment, nutrients and other contaminants in overland flow, and through
its potentia to trap and transform nutrients (especially nitrogen) in subsurface flow.
Recent research in southeast Queensland has identified that much of the sediment and
nutrients that contaminate local waterways comes from channel erosion in the upper
caichments. Riparian rehabilitation is the only effective means by which this
management issue can be addressed.

Riparian restoration to protect stream ecosystem health

Despite all of these obvious important roles of riparian lands, these have been poorly
managed parts of the landscape in Australia for many decades. Riparian vegetation
has been deliberately cleared in many agricultural catchments.  Logs and other woody
debris have been almost completely removed from channels under the guise of river
‘improvement’.  Uncontrolled access of livestock is also is a major issue for riparian
zone management.

However, there has been growing awareness of the importance of riparian zones and
considerable interest in their restoration. Numerous projects are now underway to
reintroduce wood to stream channels to create habitat for fish. Similarly, there has
been significant investment in fencing and replanting of riparian zones.

There is little doubt that, to a large extent, we can protect streams and rivers by
protecting and better managing their riparian zones. However, protection of riparian
zones should not be used as an excuse for poor land-use practice. We cannot expect
this ‘thin green line’ to solve all of our catchment management problems.
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