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DCAP 3 / FBRP Critical Temperature Thresholds of selected vegetable crops - 

June 2025, Long Lead-time forecasts final report. 

In addition to developing and delivering the 4 CTT Crop documents with the 12 months of FBRP 
funding, the Project Team (2024-25) also continued to develop and deliver Long Lead-time  

(1, 2 & 3 month) forecasts for the Lockyer Valley and Granite Belt region.   

Project Team. 
David Carey, Senior Horticulturist, Horticulture and Forestry Science, DPI Qld. 

Peter Deuter, Horticultural Consultant, (PLD Horticulture). 

Lockyer Valley and Granite Belt horticultural region Long Lead-time forecasts. 
Forecast accuracy analysis as at June 30th 2025. 

This accuracy assessment is based on all completed forecast months, January 2018 – June 
30th 2025. 

The background and detail of this horticultural production region focussed, Long Lead-time forecast 
work is detailed and reported in the DCAP DAF#7 Project Final Report, completed in June 2021. 

The Long Lead-time LV and GB forecast – overview.  

The Lockyer Valley (LV) and Granite Belt (GB) Long Lead-time forecasts cover a 3 month period, with 

1, 2, and 3 month forecasts issued every 2 months.  This ensures business managers have a 3 month 

outlook, that is updated every 2 months.  This proceedure is carried out to ensure that each 3rd

month forecast is updated after 2 months so as to maximise grower guidance for the coming 2 

months while providing a longer, 3 month rolling forecast of maximum and minimum temperature 

and rainfall.  Forward forecast data (rainfall and minimum and maximum temperature), is obtained 

directly from BoM, then interpreted by the Project Team using Tercile boundary data to produce a 

near the Mean, and above or below the Mean forecast, for each variable in both forecast regions. 

This report summarises, analyses and comments on the overall accuracy and skill of all 90 monthly 

forecasts of maximum, minimum temperature and rainfall in both the Lockyer Valley and Granite 

Belt horticultural production regions.  These forecasts commenced in January 2018. 

(90 months x 3 paramaters x 2 locations = 540 individual forecast elements). 

How is forecast accuracy assessed?  

The Project Team has “ground-truthed” all 90 (1,2 & 3 month) Long Lead-time forecasts that have 
been issued for each DCAP Hort Forecast Region.  This accuracy assessment was achieved by 
comparing each forecast with actual BoM data (rainfall, minimum and maximum temperature) that 
occurred in each month in the Lockyer Valley and Granite Belt regions.   
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This analysis of accuracy is regularly presented to, and discussed with, collaborating business 
managers as part of each “face to face” local forecast Workshop.  In addition, every bi-monthly 
forecast document also assesses the accuracy of the rainfall and maximum and minimum 
temperature for the preceeding month.  

Is there sufficient skill (accuracy) for these forecasts to be useful? 

Maximum temperature forecasts. 

To date maximum temperature forecasts have been the most accurate and useful.  The 1, 2 and 3 
month lead-time maximum temperature Lockyer Valley forecasts to date have been 70%, 68% and 
71% consistent and accurate, respectively.  The 1, 2 and 3 month lead-time Granite Belt maximum
temperature forecasts have been 63%, 60% and 56% consistent and accurate, respectively. 

The maximum temperature forecasts for all lead-time periods for the Lockyer Valley have been more 
accurate that those for the Granite Belt.  The  monthly maximum temperature forecast for the 
Granite Belt has not been as accurate, skillful or useful for Granite Belt business managers as when 
compared to the Lockyer Valley monthly forecasts.  The forecast for the 3rd month in the Granite Belt 
has been the least accurate, while the same forecast in the Lockyer Valley has been useful.  This 
demonstrates the reason the Project Team develops and issues bi-monthly forecasts.  While the 3rd

month forecast of each 3 month Long Lead-time forecast provides business managers with some 
useful guidance, the subsequent bi-monthly forecast allows farm and supply chain business 
managers to re-assess plans and temperature expectations on a rolling 2 month basis. 

Maximum temperature forecast accuracy for the Lockyer Valley for all lead-times - 1, 2 & 3 months, 
has been useful to our collaborating business managers.  In the Granite Belt, the 1 month Long 
Lead-time forecast has been of some use to our collabortaing business managers, while the 2nd & 
3rd month of the Long Lead-time forecast has shown limited skill and is not useful.   

The Long Lead-time (1,2, & 3 month) maximum temperature forecasts have provided useful 
guidance and information to our collaborating supply chain and farm business managers in the 
Lockyer Valley.  The Granite Belt maximum temperature forecast at the 1 month lead time provided 
some limited guidance, while the 2nd and 3rd month forecast showed no skill.  

Minimum temperature forecasts. 

Minimum temperature forecast accuracy for the Lockyer Valley at all lead-times - 1, 2 & 3 months, 
have been 49%, 49% and 51% consistent respectively.  The accuracy of the Granite Belt minimum 
temperaturte forecast at all lead-times - 1, 2 and 3 months, has been 56%, 57% and 55% consistent 
respectively.  

Though a number of individual monthly minimum temperature forecasts in both production regions 
have been correct (consistent), overall they have poor skill (accuracy).  The Long Lead-time (1, 2, & 3 
month) minimum temperature forecasts have not provided useful guidance or information to our 
collaborating supply chain and farm business managers in either the Granite Belt of Lockyer Valley 
growing regions.  

The minimum temperature Long Lead-time forecast in both regions has not been useful to-date. 
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Rainfall forecasts. 

Rainfall forecast accuracy at 1,2,and 3 months lead-time for the Lockyer Valley has been 60%, 51%
and 56% consistent respectively, based on the 90 Long Lead-time forecasts the DCAP team has 
produced to-date.  Rainfall forecast accuracy at 1, 2, and 3 months for the Granite Belt forecast 
region has been 63%, 59% and 53% consistent respectively, based on the 90 Long lead-timeDCAP 
forecasts.   

The 1 month lead time rainfall forecast in both the Lockyer Valley and Granite Belt has been 
somewhat useful to-date, while the 2 and 3 month Long lead-timeforecasts in both regions have 
not been of use to-date. 

The 1 month lead time rainfall forecast has provided a small level of guidance to business managers 
in both regions (≈ 60-63 % accurate).   

Intensive high cost horticultural farming businesses rely on stored irrigation water (underground or 
dams) and it is this historical water surity that underpins current production locations and drives 
longer term business confidence and planning.  

What forecast accuracy (required for an Ag Business Manager to act) is likely 
to be used by a collaborating business manager?  

Industry feedback indicates that a forecast accuracy approaching 70% is needed for business 
managers to have confidence in, and act decisively, on a forecast. 

A proven forecast accuracy (skill) level of >65% will be factored into the business managers thinking 
and combined with other knowledge and experience to inform business decisions and plans.  
Forecasts of lower skill (<60%) provide little or no additional guidance. 

Communicating the accuracy of DCAP experimental forecasts. 
Every two months, an experimental forecast for each region is sent to all collaborating DCAP/FBRP 
farm and supply chain business managers.  Each forecast contains a detailed review of the previous 
forecast period’s accuracy (max, min and rainfall), allowing our project collaborators to assess the 
skill and usefullness of the experimental forecast information.  During face to face, start and end of 
season industry meetings in each forecast region, the project team presents a full review of the 
accuracy of all Long lead-time forecasts (min, max and rainfall) to our collaborating business 
managers.  This ensures that all the supply chain and vegetable business managers have the 
opportunity to assess the overall accuracy of maximinum, minimum and rainfall forecasts, allowing 
them to develop a well informed understanding and opinion of the skill and usefullness of the DCAP 
Long lead-timeforecasts.    

A full summary and analysis of the accuracy and skill of all DCAP Long lead-time from January 2018 
to June 30th 2025 is included in Appendix 1 of this DCAP/FBRP Final Report. 

Appendix 1 provides details of the experimental forecast analysis, and outlines the accuracy of all 
forecasts for both horticultural forecast regions.  Ongoing analysis shows that the accuracy and skill 
of each forecast paramater varies with location and month. 

The maximum temperature forecasts for the Lockyer Valley (1, 2 & 3 month) and Granite Belt (1 
month) have proven to be the most accurate and therefore a useful Long Lead-time forecast.  The 
overall accuracy of all ninety, 1, 2 and 3 month lead-time maximum temperature forecasts for both 
the Lockyer Valley and Granite Belt are summarised above and a detailed analysis Table is included 
below. 



4 

There is sufficient accuracy in the Long Lead-time maximum temperature forecasts Lockyer Valley 
(1,2 & 3 month), to be useful to business managers, while in the Granite Belt the 1 month forecasts 
shows some limited skill. 

The Long Lead-time 1 month rainfall forecast has proven moderately useful in both forecast regions, 
while the skill and accuracy of the minimum temperature forecast has been low, and therefore not 
useful, in both production regions.  

Long Lead-time maximum temperature forecasting was the planned focus of this project (as per the 
original 2018 project proposal), however growers and supply chain managers continue to show 
interest in Long Lead-time minimum temperature and rainfall forecasts, so we have continued to 
provide and, “ground truth” these additional forecasts, even when the accuracy to-date has not 
been sufficient for these additional forecasts to be considered useful.  

Note. This ongoing accuracy checking has been a useful exercise, as the number of forecasts has 
continued to increase, the skill of maximum temperature forecasts has remained high, while the 

over-all skill of minimum temperature forecasts (initially skillful) has decreased in the last 48 months.  
Conversly the accuracy and skill of the rainfall forecasts has firmed, with the 1 month lead time 

forecast now giving some low level of guidance. 
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Long Lead-time (1,2 & 3 month) forecasts and business managers decisions – 
a recap of past feedback. 

The 2021 Final Report provdided numerous examples of how well received this locally focussed 
forecasting work has been, and how it has impacted and influenced business managers decisions 
(example below).   

Figure 1. Emailed business feedback (2021) demonstrating an example of the financial benefits that have been realised by some 
businesses through involvement in this DCAP  forecasts project work since its inception. 

Recent 2025 feedback 

Collaborationg business managers continue to support and engage with this Long Lead-time forecast 
work.  Comments and feedback gathered during recent face to face workshops indicates continuing 
interest and increasing “industry trust” of this work – especially the Maximum temperature 
forecasts. 

 Figure 2. Electronic anonymous feedback at Lockyer Valley workshop in June 2025 (left) and during the June 2025 Granite Belt 
workshop (right). 

Anonymous survey responses gathered at the recent June 12th 2025 (Lockyer Valley) and June 19th

2025 (Granite Belt) face to face interactive workshops, demonstrate that the majority of 
collaborating vegetable business and supply chain managers consider the DCAP/FBRP experimental 
forecast information helps them make more informed management decisions.   

Producers and supply chain managers have been influenced by the bi-monthly DCAP experimental 
forecast information.  
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In June 2025, what did the Lockyer Valley and Granite Belt supply 
chain and business managers think of the current DCAP/FBRP 
Horticulture project.  Is it assisting their business planning?

Figure 3. Lockyer Valley (left) and Granite Belt ( right) business managers annonymous survey responses June 2025.

Horticultural business managers are learning and adjusting their business plans!



7 

DCAP Heatwave Advisories 

Throughout the spring and summer of 2024 & 2025 the DCAP/FBRP Project continued to issue LV 
and GB Heatwave Advisories.  These advisories were emailed to business managers along with a 
seperate SMS alert.  This initiative is valued by our collaborators, providing them with detailed 
temperature guidance as well as a map of forecast Heatwaves at their growing location.

This extra “Heatwave Advisory” work was continued because business managers told the Project 
Team they appreciated and valued the specific, targeted information.  Links (and messaging) in each 
Heatwave Adviory, drive business managers to BoM’s Heatwave Service and MetEye site, both 
important sources of quality, location specific weather information and daily updates.    

In the first season (2018) of our local face to face forecast forums with both Lockyer Valley and 
Granite Belt collaborators, it became apparent that over 70% of these business managers were not
aware of BoM’s publicly available and very useful Heatwave Service.  The Bureau’s heatwave service 
has published 7-day heatwave severity maps on the internet since 2014 (Bureau of Meteorology, 
2014). 

Figure 4. Collaborating business managers were mostly unaware of the BoM Heatwave service until DCAP DAF#7 project 
staff highlighted and promoted it.  

In November 2018 we took the initiative to utilise and promote this operational BoM Heatwave 
Service as one of several additional sources of information to assist our collaborators to make 
“better management decisions”.  Project staff continued to produce locally focussed Heatwave 
Advisories throughout the last 12 months of the DCAP/FBRP funding period (2024-2025).  

This initiative has continued to be a resounding success and the project team developed and issued 
an additional 7 Heatwave Advisory warnings to collaborating businesses during the late spring and 
summer of 2024 and 2025.  The Heatwave Advisories are emailed directly to all our potentially 
affected collaborators.  These Heatwave Advisories contain the BoM Heatwave Service maps, a link 
to BoM’s Heatwave Service and a detailed 7 day forecast. 

What do Lockyer Valley and Granite Belt business managers think of the Heatwave Advisories? 

Figure 5. Business managers used the information in the 2024-25 Heatwave Advisories to enhance farm planning and decision making. 
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Collaborating business managers now actively seek out and use BoM’s Heatwave Service website
over the summer season.  This awareness and additional knowledge allows them to better prepare
and plan for extreme temperature events (heatwaves) that will impact their production location.  

An example of a recent Heatwave Advisory can be found in Appendix 2. 

Industry leaders continue to utilise and support the DCAP/FBRP Horticulture 
Long Lead-time forecast work and information. 

The DCAP Long Lead-time forecast work and local face to face educational forecast forums are highly 
valued.  

Collaborating business managers at their respective June 2025 local, face to face forecast and 
critical temperature thresholds update sessions, indicated that the forecasts helped to improve 
their business planning.  The FBRP work has been informative and useful. 

 Figure 6. Collaborating business manager anonymous feedback from our final June 12th (Lockyer Valley) and June 19th (Granite Belt) 
2025 DCAP / FBRP face to face industry updates.  

DCAP/FBRP Horticulture industry collaboratinhg business managers value and take notice of the 

DCAP Long Lead-time forecasts.  Business managers have gained confidence in the location specific 

information, valuing and understanding the science based information.  Verbal workshop feedback 

and survey results (above) show they review and actively consider Long Lead-time forecasts as well 

as other relevant project information when preparing business plans and making management 

decisions. 

The locally focussed, horticulture specific information, combined with the group learning during face 

to face discussion sessions has helped collaborating business managers to be better informed.  This 

improved knowledge, awarness and skills base combines to enhance their business planning and 

business decisions. 

July 2025 Project feedback – one example.  
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Appendix 1.

Assessing the accuracy (skill) of all current DCAP experimental Long Lead-time forecasts. 

For forecasts to be useful, they need to be accurate – i.e. the forecast needs to be a very good 
representation of a future reality.   

Accuracy has been assessed for forecasts issued since 2018.  The sample size for determining the 
accuracy ranges from n=90 to n=87, depending on the availability of the forecasts.  It is very 
important to note that this sample size is too small (and climatically too short) from which to draw 
firm conclusions about the accuracy and utility of the forecasts which are being used in this project, 
although it does give an indication of the performance skill and usefulness since these specific 
forecasts began in January 2018. 

Forecast accuracy changes from season-to-season (here all seasons are assessed together) and 
changes from year-to-year (e.g. forecast accuracy is often higher in strong El Nino Southern 
Oscillation – ENSO - years).  To properly assess the overall accuracy of seasonal forecasts, a long 
record (typically 30-years) is required to obtain stable statistics, show how accuracy varies with time 
of year and to include an adequate number of cases of the low frequency climate drivers that affect 
the Australian climate, like ENSO.        

For this project, the work team (DC, PD) interpret a forecast as being “Above the Mean”, “Below the 
Mean” or “Near the Mean”.  To assess the usefulness of the DCAP forecasts, an accurate (useful for 
making a decision) forecast will therefore be one where the actual parameter (Temperature [Max or 
Min], or Rainfall) falls into one these three categories. 

To understand the accuracy of the forecasts which have been made and conveyed to collaborating 
growers and other supply chain participants in the Lockyer Valley and Granite Belt, a number of 
tables have been constructed to compare and assess each Long Lead-time forecast with the actual 
outcome. 

The real-time Long Lead-time forecasts for the upcoming months were assessed once each week 
(even though they are updated daily on the BoM website).  Therefore, there are four (sometimes 5) 
forecast start dates (issued 1 week apart) assessed for a particular target month and lead-time.  For 
example, forecasts issued on the 7th, 14th, 211st and 28th November 2020 were assessed for 
December 2020 (1-month lead); January 2021 (2-months lead) and February 2021 (3-months lead).   

A Long Lead-time forecast is preferred so that the most appropriate and timely Management
Decisions can be made.  The following Maximum, Minimum and Rainfall forecast accuracy 
assessment tables detail and assess each forecast for lead times of 1, 2 & 3 months, with their 
corresponding actual outcomes in each of the categories described above. 

June 2025 Forecast Accuracy Assessment 

The project team uses a statistical analysis to assess forecast accuracy and categorise forecast 
results.  The forecast accuracy tables presented below, and results summarised above by the Project 
Team, uses a statistical analysis to assess forecast accuracy.  This statistically based system uses a 
precise calculated range around the mean (Tercile Boundaries) to categorise accuracy.   
In order to better reflect Long Lead-time forecast results that are “almost correct”, we use the term 
near consistent.  
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The following categories and terminology are used to assess forecast accuracy of all parameters 
(max, min temperature and rainfall). 

Consistent forecast [C] = the forecast was correct. 

Inconsistent forecast [Ic] = the forecast was incorrect. 

Near Consistent forecast [Nc] = the experimental forecast was very close to what actually occurred.  

DCAP Long Lead-time forecast accuracy analysis and review – January 2018 to June 2025 

Maximum Temperature Forecasts – (Tables 1 & 2)

The Tables below contain the 1, 2 & 3-month forecasts for each month and year, and then lists the 

temperature Tercile [near, above or below the mean] that actually occurred in each month.  A 

statistical analysis comparing the historical monthly mean to the Long Lead-time forecast and the 

actual monthly mean that occurred is used to categorise each forecasts’ accuracy in the Table below.   
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Lockyer Valley Maximum Temperature Forecasts.  

Table 1. Lockyer Valley Maximum Temperature Forecasts for the Months from Jan 2018 to June 2025, with corresponding Actual 
Outcome.
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For the Lockyer Valley, Maximum Temperature forecast accuracy has been 70% Consistent and 
accurate for the 1-month lead time for the 90 forecasts available so far, and the number of 
inconsistent forecasts is quite small, averaging 9%.  The 2-month and 3-month lead time forecasts 
have forecast accuracy of 68% Consistent and 71% Consistent respectively, so have been skillful to-
date.   

An accurate Long Lead-time forecast is useful to growers and supply chain participants.  

Note that the number of DCAP/FBRP Long Lead-time forecasts is still relatively small (90 in total), so 
some caution should be excercised before drawing any firm conclusions about forecast accuracy.  
However based on the current data and results, the Long Lead-time maximum temperature forecast 
for the Lockyer Valley does provide useful guidance for both crop and farm business planning.  
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Granite Belt Maximum Temperature Forecasts. 

Table 2. Granite Belt Maximum Temperature Forecasts for the Months from Jan 2018 to June 2025, with corresponding Actual 

Outcome. 
. 
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For the Granite Belt, Maximum Temperature forecast accuracy has been 63%, 60% and 56% 
Consistent for lead times of 1, 2 and 3 months respectively for the 90 forecasts available so far. 

The number of inconsistent forecasts is small, increasing the usefulness of the Long Lead-time 
forecasts for growers and supply chain participants.  The 2 & 3 month Granite Belt long lead-time 
forecasts are not as accurate (60% & 56%) as for the Lockyer Valley (68% & 71%).  The Granite Belt 1 
month lead-time forecast has a forecast accuracy of 63%, so is of some use to Granite Belt supply 
chain and farm business managers. 

Conclusion (Maximum Temperature). 

Maximum temperature forecasts for 1, 2 and 3 month lead-times proved to be accurate and useful
for the Lockyer Valley.  In the Granite Belt forecast region, the 1 month lead time forecast was of 
some use while the 2 and 3 month forecasts have had low (poor) skill.  The 3rd month Long Lead-
time forecast for the Lockyer Valley shows considerable accuracy and skill in the 90 monthly 
forecasts to-date, guiding short to mid-term business decisions and facilitating improved 
management planning.  

For the Granite Belt, the shorter 1 month lead-time forecasts have been moderately accurate, and 
therefore of some use to farm planning.  The 2nd and 3rd months of the Long Lead-time forecasts 
provides little guidance for growers and supply chain participants in the Granite Belt region,
highlighting the need for and value of the regular bi-monthly forecast updates. 
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Minimum Temperature Forecasts – (Tables 3 and 4). 

Lockyer Valley Minimum Temperature Forecasts. 

Table 3. Lockyer Valley Minimum Temperature Forecasts for the Months from Jan 2018 to June 2025, with corresponding Actual 
Outcome. 
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For the Lockyer Valley, Minimum Temperature forecast accuracy has been 49%, 49% and 51% 
Consistent (accurate) for lead-times of 1, 2 and 3 months respectively, for the 87 to 89 forecasts 
assessed to the end of June 2025.  The number of near consistent (Nc) and Inconsistent (Ic) forecasts 
in all monthly forecast periods is similar, underlining the lack of forecast skill.  Therefore, these 
minimum temperature forecasts have not been useful for growers and supply chain managers.  
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Granite Belt Minimum Temperature Forecasts. 

Table 4. Granite Belt Minimum Temperature Forecasts for the Months from Jan 2018 to June 2025, with corresponding Actual Outcome 
(where available). 
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For the Granite Belt, Minimum Temperature forecast accuracy has been 56%, 57% and 55% 

Consistent (accurate) for lead times of 1, 2 and 3 months respectively, for the 87 to 89 forecasts 

assessed so far.  All forecast outcomes have a high number of near consistent forecasts so have not 

been useful for growers and supply chain managers to-date.  

Conclusion (Minimum Temperature). 

For both the Lockyer Valley and Granite Belt, Minimum Temperature forecast accuracy has been 
made up of a high proportion (≈25%) of Near Consistent forecasts for lead times of 1, 2 and 3 
months for the 87 to 89 forecasts available and assessed to-date.   

These minimum temperature forecasts have not been useful for growers and supply chain 
managers, based on the assessment of all the monthly forecasts issued since January 2018.  
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Rainfall Forecasts – (Tables 5 and 6) 

Lockyer Valley Rainfall Forecasts. 

Table 5.  Lockyer Valley Rainfall Forecasts for the Months from Jan 2018 to June 2025, with corresponding Actual Outcome (where 

available).
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For the Lockyer Valley, Rainfall forecast accuracy has been 60%, 51% and 56% Consistent for lead-
times of 1, 2 and 3 months respectively, for the 87 to 89 forecasts assessed so far, and the number 
of “Near or Above & Near or Below” forecasts is quite high, decreasing the usefulness of the 2 & 3 
month Long Lead-time forecasts for growers and supply chain managers. 

The 1-month lead time rainfall forecasts for the Lockyer Valley are more accurate (60% Consistent) 
and more useful than the 2 & 3 month lead times, based on the assessment of all forecasts issued 
since January 2018, making them slightly useful. 
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Granite Belt Rainfall Forecasts. 

Table 6.  Granite Belt Rainfall Forecasts for the Months from Jan 2018 to November 2024, with corresponding Actual Outcome (where 
available). 
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For the Granite Belt, Rainfall forecast accuracy has been 63%, 59% and 53% Consistent for lead-
times of 1, 2 and 3 months respectively, for the 87 to 89 forecasts assessed so far, and the number 
of “Near or Above” and “Near or Below” forecasts is quite high. 

The 1 month lead-time Granite Belt rainfall forecast is showing some skill (63% Consistent) and 
could be useful while the 2 and 3 month forecasts have not been useful for growers and supply 
chain managers, based on assessment of the forecasts issued since January 2018. 
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A Long Lead-time forecast (1 – 3 months) is preferred so that the most appropriate and timely 
Management Decisions can be made.   

Long Lead-time maximum temperature forecasting was to be the original focus of this project (as per 
the 2018 project proposal), however growers and supply chain managers continued to show interest 
in Long Lead-time minimum temperature and rainfall forecasts, so project staff continued to provide 
and “ground truth” these additional forecasts, even when the accuracy to-date has not been 
sufficient for these additional forecasts to be considered useful.  

Long Lead-time forecasts work, farm and supply chain business manager 

opinions in June 2025. 
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Appendix 2.

 An example of a recent DCAP/FBRP Heatwave Advisory.  
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The DCAP Heatwave Advisories provide localised targeted information and timely warnings 

that inform short-term management and business plans.  Just as importantly, they guide 

business managers to BoM’s Heatwave Service and MetEye for daily updates. 
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