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Salinity hazard mapping in Queensland 
Salinity is a major issue affecting extensive areas of Australia. It is estimated that 107,000 hectares of land in 
Queensland are seriously affected. However, there are extensive areas of the State where salinity could 
emerge and impact on land and water resources, environmental values or infrastructure. These areas need to 
be identified so that catchments can be managed to avoid the development of salinity. 

A number of factors determine the salinity hazard of an area, and these can be combined to form a salinity 
hazard map. An area with a high salinity hazard will become saline only if there is a change in management 
practices that affect the water balance and mobilise salt in the landscape.  

This science note discusses salinity hazard factors and how this information is used to prepare a salinity 
hazard map.  

Salinity hazard factors 

The process of salinity development 
is explained in the science note L51 
Salinity in Queensland. Figure 1 
shows how groundwater moves 
through three zones. For salinity to 
occur there must be an increase in 
water movement through the 
recharge zone. This may then cause 
groundwater levels to rise in the 
discharge zone to a point where it is 
close to the land surface or 
discharges to surface water systems. 
Groundwater may seep onto the 
surface or rise to the surface by 
capillary action. Evaporation of groundwater causes salts to concentrate in the upper layers and on the land 
surface. 

 

Figure 1.  Model showing recharge, transmission and discharge zones 

To assess the salinity hazard for an area it is necessary to consider: 

 the quantity of salts stored in the landscape 

 recharge potential – capacity for water movement into groundwater 

 discharge sensitivity – areas in the landscape that are most responsive to change in water 
balance. 

Salt sources and storage 
The greatest source of salt comes from the atmosphere via rainfall. The concentrations of salts in rainfall, 
although very dilute, are greatest near the coast and decrease inland. Rock weathering also produces a 
significant amount of salt depending on the rock type and the extent of weathering. Sedimentary rocks that 
were once deposited in a marine environment contain greater amounts of salt than freshwater sediments. 
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The amount of salts that accumulate in a soil depend on the amount of leaching which is dependent on the 
amount of rainfall and soil properties. Clay soils, which occur extensively in inland Queensland, generally 
contain the highest levels of salts. 

Where the hydrological balance of a landscape is changed through human activities, rising watertables can 
move salt from historical salt stores closer to the soil surface or into surface water systems. 

Recharge potential 
Rainfall may result in surface run-off or it may soak into the soil where it is used by plants or lost by 
evaporation. Some rainfall will move past the root zone and enter the groundwater system. This is a natural 
process that leads to the recharge of groundwater resources. The frequency and volume of rainfall events that 
contribute to the potential for recharge have been evaluated by using daily rainfall and evaporation data. 

Soil and parent rock properties largely determine how much water will leak into groundwater systems. Deeply 
weathered strata will have a high salinity hazard because it readily transmits groundwater.  

Soil structure, texture, pH, sodicity, colour, mottling, and the presence of concretions or nodules can be used 
to determine soil permeability. 

Permeable soils or shallow soils overlying weathered or fractured rocks are likely to have high rates of 
‘leakage’ to groundwater. Black earth soils with as much as 70 per cent clay content can be quite permeable 
because they are well structured.  

Soils with low permeability include the brigalow grey clays. Sodic soils (high exchangeable sodium percentage) 
also have low deep drainage rates. 

Discharge sensitivity 
Watertable salting commonly occurs upslope of landscape features that restrict or inhibit groundwater 
movement or that provide preferential flow paths to the ground surface. Examples include: 

 geological features such as faults or dykes, create barriers to water flow so that groundwater 
accumulates upslope of these barriers 

 heavy soils at the base of slopes or clays deposited at the confluence of streams slow the 
movement of water through the soil or sediments, resulting in watertable rises 

 when water flowing through relatively permeable rock types or sediments encounters less 
permeable underlying materials, the water flows along the line of the stratum rather than through it 
(these attributes are captured through the process of defining groundwater flow systems) 

 when rock bars or other barriers constrict the throat of a catchment, the rate of groundwater flow is 
reduced and water pools upslope of this point. Barriers to water flow, such as roads or dams, have 
a similar effect. 

Short, steep catchments have a low salinity hazard, while long, low, sloping catchments have a higher hazard 
because of the different amount of time it takes water to leave these catchments. 

Salinity hazard maps 
In preparing a salinity hazard map, the hazard factors for each location are considered independently to 
determine the susceptibility of an area to salinity. A Geographic Information System (GIS) is used to carry out 
this assessment. There are 5 classes of hazard shown on the map, varying from low to high. 
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Most layers of information currently used in preparing salinity hazard maps are only available at a scale of 
1:250 000. A map of this resolution can only provide an indication of the potential salinity threat over a regional 
area. To determine the hazard in a local area, or to provide a more rigorous assessment of the impact of 
landscape change, it is necessary to obtain more detailed information. 

Managing to avoid salinity 
Two management practices that increase the risk of the development of salinity are land clearing and 
irrigation. The removal of deep-rooted native vegetation will increase the amount of water that moves past the 
root zone and into groundwater. Applied irrigation water may also increase the amount of water that enters the 
groundwater system. 

It is ironic that in this continent with marginal rainfall and frequent droughts, rising groundwater levels are 
causing the massive salinity problem. These levels are rising because our crops and pastures are not using as 
much of the rainfall as the native vegetation that they replaced. Water applied by irrigation may aggravate the 
problem. 

The management of salinity requires a combination of options, which aim to achieve a balance between the 
volume of water entering (recharge) and leaving (discharge) the groundwater system.  

Salinity hazard maps can inform catchment and land managers of those parts of the landscape that are most 
vulnerable to salinity. Such areas require a more rigorous assessment of the potential impact of changes in 
land management on groundwater systems. While areas with a high hazard rating should be treated with most 
caution, areas of moderate or moderate to high salinity hazard should not be ignored in any planning 
decisions. 

Salinity hazard maps have been prepared for a number of regions in Queensland.  

Further information 
This and other science notes are available from the Queensland Government website www.qld.gov.au – 
search ‘science notes’. For further information about this science notes series phone 13 QGOV (13 74 68) – 
ask for science notes – Land series L57. Other science notes related to this topic include: 

 L51—Salinity in Queensland 
 L52—Managing dryland salinity on your property 
 L54—Managing salinity with vegetation 
 L55—Managing salinity with engineering 
 L56—Production from salty land 
 L58—Brymaroo catchment – a salinity case study 

For further information on salinity visit http://www.qld.gov.au/environment/land/soil/salinity/ or email 
soils@qld.gov.au.  
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