Land – Use or Abuse
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Introduction

Never before in human history has it been more important to adopt conservation and sustainable measures for land.  In particular, the often thin veneer of topsoil, the most precious part of the land, has been lost through ignorance and greed.

The 1977 State of the World Environment Report, issued by the UN Environment Programme, states that the area of man made desert, world wide, now comprises more than 900 million square kilometres of once arable land. This means that about 40 % of the world arable land has been lost to desert.

The Report estimated that by the year 2000 a further 600 million hectares of potential farmland will have been lost to soil erosion, salting, waterlogging and urban sprawl.  This means that the area of farmland per person will dwindle from 0.31 ha to 0.15.  The predicted loss of soil through soil erosion is a staggering 2,500 million tonnes per year – more than half a tonne of soil for every man woman and child on earth.
The problem is not only related to the agricultural practices. Towns and cities contribute to the problems of loss of agricultural production through urban sprawl and growth of hobby farming.  These practices are allowed to engulf prime market gardening and orchard land along with broad scale agricultural practices.

In this presentation we will see some of the changes to our land as a result of European settlement which was foreshadowed in 1770 when Captain Cook sighted Point Hicks in Eastern Victoria.  The changes to Australia’s land mass over the short span of history since then has been extraordinary.
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What is meant by the “Balance of Nature” (or Ecosystem)?

Until European settlement plants and animals of Australia lived in balance with their environment.  Even though Aboriginals had little impact on this environment and they did little to change it to produce more for their needs
With the onset of European settlement the environment was changed to suit the demands for higher production.  In many instances settlement led to serious disturbances to the natural environment. It caused in many problems including erosion of the land.
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How did Europeans change the natural environment?
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What were European “usual needs”?

What have been the historical changes in the use of land in our area since settlement?
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Substantial areas of Victoria are subjected to wind and water erosion.  The map (left) shows the extent of this across the state.  Soil erosion occurs when soil particles are detached and transported by wind, water or gravity.  The term is most commonly used in reference to soil erosion caused by man as distinct from that caused from natural erosion.  Soil erosion is most severe where there is a reduction in protective plant cover.
Which areas of the state have experienced soil erosion?
Why is erosion a problem in the coloured areas but not so much a problem in the white areas?
The first area of soil erosion we will look at is erosion caused by wind. We often underestimate the capacity wind has for transporting soil
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Why does wind erosion tend to occur most commonly in the drier parts of our land and along coastal sand dunes?
The environments most susceptible to wind erosion are those which have a delicate balance between climate, sandy soils and the vegetation which has adapted to suit them.  The semi-arid areas are such an environment.
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This earth pillar in the dry north west of Victoria shows the original level of the soil.

What happens to the soil which is blown away?
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The coastal dune areas present another environment prone to wind erosion.  As in the dry areas, the soil is sandy and bound together only by delicate plant cover?

What should coastal dunes be used for?
This coastal road was eventually abandoned - why?
To restabilize wind eroded areas is both difficult and costly.  A vegetation cover must be restored to the land.
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On this coastal dune area people are directed along stable paths over sand dunes, and the eroded areas have been planted to hardy coastal grasses.  The dune can now perform its function of protecting the land from the strong winds and spray from the sea.
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The next area to look at which is caused by erosion is that which is caused by water.  This should always be on a catchment basis; that is we need to look at the total stream network through which water drains to its final outlet.  This photo (above) shows a model catchment under stable natural conditions.  Study it carefully looking at the water cycle and in particular how it interacts with the plants and soil.
What is meant by a stable catchment?
List 5 features of a stable catchment?
Now this catchment has been cleared of trees and has probably been heavily grazed by stock and rabbits.  Soil, water and plants no longer have an environmental balance.  Look at the water cycle through the catchment.
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What impact has misuse of the catchment had, to make this an unstable catchment?

Can you identify any of the problems illustrated above in your local community?

The catchment principles above are clearly shown in the photos to the left.

What are the differences between the two catchments to the left?

How did the erosion occur in the bottom frame?

The erosive force of a single raindrop on bare land can be great.  Multiply the shattering effect of a single raindrop by the millions in a storm and imagine the damage that can be done [image: image19.jpg]


to the unprotected soil.  On some soils the raindrops tend to compact and seal the soil surface, leading to an increase in water runoff from the land surface.
Why would clearing forest areas lead to an increase in runoff?

Why does an increase in runoff increase soil loss?
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The bare soil and increased runoff has led to many centimetres of soil being washed off this land.  When a surface layer of soil is washed off a broad area of sloping land like this (above) it is called sheet erosion.
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Where excessive runoff is concentrated into drainage lines, the flowing water often becomes sufficient to cut deep trenches, called gully erosion.  Gullies like this (left) are characterised by a “waterfall” at the head, where runoff rapidly cuts its way back up the drainage line.
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Tunnel erosion (below) occurs when flowing water penetrates the topsoil 

through an old stump or root hole, or through a rabbit burrow.  It then washes out the unstable subsoil.  The sub-surface flow creates a tunnel which gradually increases in size, until the tunnel roof collapses under its own weight to form a gully.

What are the three types of water erosion?
What are some of the causes of water erosion?
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Landslips (landslides) frequently result from the clearing of native forest from steep land. Landslips are mass movements (mass wasting) of soil sometimes involving several hectares.  It is almost impossible to arrest their continuing movement and they can have potentially devastating effects.

From the evidence shown in the slide to the left, what would the native forest have been like?
Why has the land slip occurred here?
(Compare to stable/unstable catchment photos)
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Soil salting may result from excessive clearing in the upper levels of sloping land which has a high salt content.  Increased water seepage washes the salt down through the soil until it is concentrated in low lying areas, killing the vegetation.

This photo (right) is an example of dryland salinity
How does salt come to concentrate in the low-lying areas?

Can you see evidence of this salted area beginning to erode?  Name at least two types of erosion evident?

(Compare to stable/unstable catchment photos)
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If catchments are forced to discharge water at a rate which is beyond their natural capacity, erosion usually sets in along the stream channels.  Stream bank erosion, as it is called, is particularly serious when banks have been trampled by stock or people, or the removal of vegetation along the stream banks has occurred, as shown in the top photo.  Further down stream, when the stream begins to slow down silt that has eroded from the catchment is deposited, causing the silting of the stream channel as shown in the bottom photo

Why is stream bank erosion and saltation of stream channels a problem?
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Poor catchment use practices within the catchment cause increased water discharges with faster flows.  These lead to more frequent and serious flooding.        
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Silt from the catchment blocks road culverts, covers valuable soil on low-lying farms and silts up reservoirs, (as shown right).
Why have we studied water movement over land on a catchment basis?

What is silt?

How would saltation increase the flood hazard?
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We all live in within a catchment area to some stream and most Australians live in towns or cities.  Let us look at some urban land uses and see how they affect our catchments.  Urban land increases by more than 10,000 hectares per year.  Urban development has from the beginning failed to realise the impact resulting from soil disturbance.  This slid shows at the time of early settlement and today.  It is unlikely that our founding fathers could have visualised the impact that our cities would have had on the original environment that they found suitable for the first settlements.

Why has the urban area in which you live experienced an increase or decrease in size over the last 10 years or so?

What impact, if any, has this had on the land?
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Many of our cities and towns have developed on or near fertile soils, which were used for agricultural production.  Since first settlement, misuse of these fertile catchments to extend many of the urban areas has led to some very productive soils being buried beneath houses, factories, roads, airports, car parks and shopping centres.
Urban development leads to considerable disturbance of the soil.  Sediment yield, as a result of suburban development, can be as much as five hundred times greater than in rural areas.
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Photo 1: shows the indirect effect of the motor car. Erosion from poorly maintained gravel pits, from which road base is extracted.
Photo 2: shows poorly located urban development.  On this steep land, the track servicing these houses has been allowed to erode badly.
Photo 3: During land development for housing or highway construction, surrounding soil is frequently stripped of all protective vegetation and bare soil is left for long periods of time.
Photo 4: In this road cutting the sides are too steep and are unvegetated.

What problems does each of these activities have firstly on the land on which they occur and secondly further down the catchment?
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The silt carried by our rivers reduces their benefit to us.  Cleaner rivers helped by wise catchment use and management, would encourage recreational uses by more city dwellers.
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How do silt and other pollutants reduce a river’s benefit to us?

We rarely consider our port facilities in relation to our catchments, but 600,000 tonnes of silt from the Yarra and Maribyrnong Rivers is dredged from the port of Melbourne each year.  Some of our ports would have to close because of river saltation, if it were not for constant dredging.
Frequently mankind has needed to change the natural ecosystem and replace it with an urban or agricultural ecosystem so that it will provide for its needs.  As we have seen, adequate plant caver must be maintained on the soil at all times to prevent erosion.  Misuse of our land may result in the destruction of this protective covering.
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Since water flows within the catchment system, we adopt the catchment approach to explain the action of water on soil.  This study ranged from water erosion to saltation and flooding. Because of this approach we saw that activities high in the catchment will usually have repercussions not only on the land where they are practiced but all the way to the sea.
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We also saw that urban and rural land uses can have a damaging impact upon our catchments because of the soil erosion that may occur.
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The problems resulting from land uses imposed by European settlement indicate our need to understand more about the land in Australia.  We need to use our land wisely; after all it is our most valuable resource.
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