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1. Executive Summary 

Queensland and the broader northern Australian region is strongly influenced by the impact of climate and weather 
variability. Prolonged droughts can cause abrupt changes in water availability, which has a significant impact on the 
agricultural industry. The development of products for use in drought monitoring as a support tool can assist 
producers and other stakeholders to improve their climate risk management and capacity to prepare for and 
manage drought.  

The objectives of the project were: 
1. To identify the best fit for purpose drought warning indices suitable for use by agricultural industries and 

regional communities throughout Queensland and the broader northern Australian region. 
2. Present and update the indices in an appropriate spatial format online 
3. Engage with stakeholders to promote the use of the identified drought monitoring indices (especially when 

integrated with seasonal outlooks) as a robust approach to managing drought risk (based on the approach 
taken by the United States National Drought Mitigation Centre (NDMC) program). 

 
An in-depth literature review and subsequent testing of a number of drought indices indicated that the following 
indices are most suitable for the Queensland and the broader northern Australian region: 

• Standardized Precipitation Index (SPI)  

• Standardized Precipitation Evapotranspiration Index (SPEI) 

• Palmer Drought Severity Index (PDSI) 

• Palmer Z-Index 
 
Stakeholders have reviewed the web-based prototype of the Queensland Drought Monitor and the feedback 
indicated that the information provided on the website is a valuable tool in the decision making process to manage 
the impact of drought and improve drought preparedness and resilience.  
  
 
 
 
 
 

2. Project Background 



Australia has one of the most variable climates in the world with the largest variability being in the northeast of the 
continent. Periodic droughts have significant recurrent impacts and cause losses to agriculture; affects domestic 
water supply, energy production, public health, and wildlife; and contributes to bush fire. There are many recent 
examples of the significant and widespread economic, environmental and social impacts of droughts across 
Queensland and Australia (1982/83, 1986/88, 1991/95, 2002/06, 2014/16). The El Niño-Southern Oscillation (ENSO) 
is the primary climate driver and has a profound influence on climate variability in Australia. ENSO is a key factor 
driving the frequency, intensity and spatial distribution of droughts. El Niño events are associated with the warming 
of the surface layer in the ocean in the eastern and central equatorial Pacific, a large scale weakening of the trade 
winds, and a reduction in rainfall in eastern and northern Australia that often results in drought conditions (Power 
& Smith 2007). The onset of an El Niño event usually manifests itself around autumn, and strengthen over the winter 
and spring period but the severity and duration of the event is uncertain. The ability to both monitor and highlight 
the development of drought affected areas through changing environmental conditions (rainfall, temperature, soil 
moisture, streamflow etc.) in terms of specialised drought indices (as applied in the United States for example) in 
conjunction with existing seasonal forecasts will provide a more comprehensive early warning/advice to producers 
and policy makers. 

3. Project Methodology 

• Liaised with US National Drought Mitigation Centre (Nebraska) to gain an understanding on the      
strengths/challenges of their approach  

• Carried out a literature review of existing drought indices to identify most suitable for use in Queensland  
• Carried out desktop exercise to determine how well identified indices would have identified development 
of  

previous major droughts 
• Developed a web based prototype of spatial Drought Indices   
• Reviewed stakeholder feedback  
• The Drought Index website is updated on a monthly basis  

4. Project Results 

4.1 Achievements and Outcomes 
The development of the Queensland Drought Monitor will provide  producers, land managers and policy makers 
with an:  
1. Improved understanding of the encroachment of major historical Queensland droughts at seasonal and  

multi-year timescales 
2. Improved understanding of the contribution made by changing environmental conditions (e.g. rainfall,  

temperature, soil moisture, streamflow) to the development of drought at different locations 
3. Significantly improved ability to identify the early encroachment of drought allowing land, water and  

community managers more flexibility to adapt  
4. The ability to integrate seasonal outlooks and appropriate drought indices to develop a risk profile (risk  

matrix approach) for use by industry and policy makers 
5. Improved agricultural and community drought resilience through the early warning of approaching periods  

of increased risk  
6. Improved industry knowledge of climate and drought science 

 
 
4.2 Unintended Outcomes 

 
4.3 Partnership Formation 
During the period of the project, we have established close links with the United States National Drought Mitigation 
Center (US NDMC) at the University of Nebraska-Lincoln. Dr Roger Stone and David Cobon had a meeting with Dr 
Mark Svobota at the US NDMC. In follow-up email correspondences with Dr Mark Svobota we discussed the 
possible approach of setting up a Drought Monitor for Australia based on the U.S. Drought Monitor model. 
4.4 Lessons Learned 



The feedback provided by stakeholders (pastoralists, producers and industry coaches) verified that the drought 
indices website is a useful risk management tool. Some of the comments are worth considering for the future: 

• The website has to be mobile phone friendly 

• Include information of average season as a comparison to current season  

• Information is very valuable when considering buying another property to drought proof – hence wanting to 
look at other areas of Australia to be counter intuitive to spread the risk 

• Include a search option for different time periods 

• Include SOI updates and other relevant information on the website 
 

4.5 Future directions 

• Development and dissemination of the next stage of the Drought Monitor similar to the U.S. Drought Monitor 
site with monthly maps of drought conditions (http://droughtmonitor.unl.edu/AboutUSDM/Background.aspx). 
The maps are based on measurements of climatic, hydrologic and soil conditions as well as reported impacts 
and observations from expert observers around the country.  

• Development and dissemination a drought outlook product similar to the US NIDIS Drought Outlook 
(http://www.cpc.ncep.noaa.gov/products/expert_assessment/season_drought.png) that is used as a drought 
management tool for better drought planning and prediction for producers, stakeholders and policy makers. 

 

5. Conclusion 

 
The development of the Queensland Drought Monitor website for use in drought monitoring as a support tool can 
assist producers, stakeholders and policy makers to improve their climate risk management and capacity to 
prepare for and manage drought. The feedback from stakeholders indicates that the information provided on the 
website is a valuable tool in the decision making process to manage the impact of drought and improve drought 
preparedness and resilience. 
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9. Appendices/Attachments 

9.1 Milestone Reports 
The Milestone reports have previously been submitted. 

 
9.2 Case Studies 

 
 

9.3 Project Reports 
 
 

9.4 Scientific Papers 
 
 

9.5 Products/Product Descriptions 
Link to the Queensland Drought Monitor website 
 
http://icacs.usq.edu.au/droughtmonitor/ 

 
9.6 Other Relevant Attachments 
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