
LAND USE IMPACTS ON RIVERS

Project Objectives
Agricultural cropping has led to land and water salinisation in many areas; one suggested
remediation strategy is to convert some areas to plantation forestry and perennial species. Our
objective is to predict the regional scale impacts of such land use changes on mean annual and
seasonal catchment water yield, groundwater recharge, and stream salinity, and thereby help to
optimise site selection.

Expected Outcomes
• Increased understanding of hydrologic processes operating at catchment scales

• Enhanced capacity to predict the impacts of land use changes on catchment water yield

• Increased capacity to estimate groundwater recharge under different land use and climate
conditions

• Enhanced capacity to parameterise landscape water storage and permeability using current and
new forms of land resource data

• Improved confidence in the predicted responses of catchments under conditions of changed land
use and/or climate

Target problems
The massive land use change in Australia associated with agricultural development has caused an
imbalance in the hydrological regime of catchments over large areas. This imbalance has resulted in
increased land and water salinisation in many areas. Tree plantations and conversion of pastures
from annual to perennial species have been considered as management options for salinity control
within the Murray-Darling Basin Commission Salinity and Drainage Strategy and are llikely major
future land use changes in southern Australia. According to ‘Forest Plantations 2020 Vision’, a
major initiative of the Commonwealth and State governments, the area of tree plantations by the
year 2020 will treble. The economic and environmental benefits that could accrue from this
development include timber production, salinity control, carbon credits, riparian zones, and
biodiversity.

Careful site selection for tree plantations is necessary to ensure that they can provide the greatest
benefit to the environment. One of largest determinants of suitability of a site is rainfall, as it affects
the commercial viability of plantings, the change in water yield, and is strongly related to the change
in salt load. Pasture or cropping systems will use much less water than trees in higher rainfall zones,
whereas for the lower rainfall zones, some perennial systems may use approximately the same
amount of water as trees. There is some evidence that changing from annual pastures to perennial
pastures in these lower rainfall areas can reduce catchment water yield and groundwater recharge.
If implemented, these government initiatives will have significant impacts on catchment water yield
and salinity. 

Research Plan
This project will provide understanding of the water balance-vegetation relationships through the
different parts of the landscape, and examine the likely trade-offs between economic viability and
environmental benefits. We plan to investigate the response of mean annual water yield to
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vegetation changes at catchment scale and develop relationships for partitioning of rainfall into
surface runoff and groundwater recharge. The project will also study the effect of water storage and
permeability on water balance vegetation relationships. We aim to develop the predictive capacity
for assessing the impacts of land use changes on catchment scale water yield and stream salinity, as
outlined in the following research tasks.

Key Research Tasks  - 2000-2003
• Development of water balance models for predicting the impact of vegetation and other land use

changes on mean annual catchment water yield

• Estimating the water storage and permeability at catchment scale

• Partitioning of non-transpired water into groundwater recharge and surface runoff, including that
under pasture

• Extension of the simple water balance model to account for spatial and temporal variability in
catchment properties and climate

• Prediction of the effect of land use changes on saturation areas and runoff generation

Linkages
This project is closely linked to the following CRC for Catchment Hydrology projects and an
associated project:

• Project 1.1 Development of a catchment modelling toolkit

• Project 1.2 Scaling procedures to support process-based modelling at large scales

• Project 2.2 Managing pollutant delivery in dryland upland catchments

• Project 3.1 Integration of water balance, climatic and economic models

• Catchment Characterisation Project funded by Murray Darling Basin Commission
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