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Summary 

Our DCAP ACCESS-S1 based experimental forecasts commenced in Jan 2018, for the Lockyer Valley 
(LV) and Granite Belt (GB) regions, in a specific format for the DAF#7 DCAP project.  In October 2021 
BoM further upgraded their standard forecast methodology moving to ACCESS- S2, which then 
informed all on-going DCAP 2.1 bi-monthly forecasts.  The project team have in the last 12 months 
developed and delivered an extra 6 detailed bi-monthly experimental forecasts (52 monthly 
forecasts in total) for our collaborating business managers in the Lockyer Valley and Granite Belt.  
This means we have now issued and assessed the accuracy of 52 monthly forecasts for both the 
Lockyer Valley and Granite Belt to-date.  The team has also delivered 19 experimental forecasts for 
the Bowen production region.  There are fewer forecasts for this region as our collaborators do not 
farm or source product from this region over summer.  The DCAP#7 project team were the first BoM 
R&D forecast data "testers", and our observations resolved issues and heavily influenced the “user 
friendly nature” of BoM’s DCAP project funded “operational products”.  

Throughout the project, forecast data from the BoM (DAF #7) experimental website has been 
converted by project team members into an easily readable format for growers and Qld based 
national supply chain business managers in the two regions, and delivered to them on a bi-monthly 
basis.  In addition, we have also delivered bi-monthly DCAP Experimental Forecasts to two Lockyer 
Valley based, nationally significant, vegetable production and marketing businesses that produce 
green beans and sweet corn in the Bowen winter growing season and supply to the national 
supermarket chains every day of the year. 

The DCAP funded BoM R&D experimental product delivers daily experimental forecasts from 
ACCESS-S2 to our R&D site, with some gaps due to occasional technical issues associated with 
developing a new experimental forecast system.  

This project has led to increased insight into the potential applications of multi-week and seasonal 
forecasts by the horticulture sector.  In particular, it has become clear that vegetable growers, 
business managers and supply chain managers collaborating in this project are making a 
considerable number of weather-related management decisions (e.g. start dates for the planting 
season; variety to plant; irrigation management), almost on a daily basis, for a range of timescales 
into the future (from minutes to seasons).  Most grow multiple crops per year and many have farms 
in multiple locations across Queensland.  

This additional 12 months of funded work has allowed the project team to also engage with many 
of the Granite Belt apple and strawberry growers, providing them with bi-monthly Experimental 
Forecasts, and raising awareness of the Queensland Governments DCAP initiative.  Our June 2022 
Granite Belt industry briefing proved very popular and was also attended by a number of staff from 
Growcom, the USQ’s Future Drought Fund, a new local reseller and an AusVeg Industry 
Development Officer. 

 There is huge potential for useful forecasts over-and-above those currently publicly available. The 
impact and benefits of using a trusted “skilful” long lead-time forecast were well documented in the 
multiple industry Case Studies we developed 12 months ago.   

The Bureau's Heatwave Service was launched in 2014.  The Heatwave service was introduced as a 
human health initiative to warn the Australian public of extreme temperature events.  Although not 
designed with agriculture in mind, it is a publicly available product.  Feedback over the last 4 years 
from our business and supply chain managers shows that it has considerable value for the 
agriculture sector.  

 

The La Nina influence throughout 2021-22, brought cooler maximum temperatures over the summer 
months, however we did still issue 4, DCAP Heatwave advisory warnings in 2021-22.  The Lockyer 
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Valley was in all instances on the very edge of the warning zone while the Granite Belt was not 
impacted - the focus of the heatwave location being further inland.  The DCAP Heatwave advisory 
was still deemed useful by our grower collaborators who well remember the value of these warnings 
through the extreme 2019-20 summer.  

Promotion of operational BoM products and services to grower and supply chain business 
collaborators, in particular the operational seasonal climate outlooks and the Heatwave Service, has 
resulted in significantly increased awareness and use of these services, and has positively influenced 
business decision-making. 

The DAF#7 team have educated and enhanced the climate knowledge and understanding of both 
our Queensland business collaborators and other audiences we have presented to.  Supply chain and 
farm business managers now have a much better understanding of BoM’s systems and forecast 
methods, as well as a better appreciation of the underlying climate variability and forecasting 
terminology and methodology. 

All of our Lockyer Valley and Granite Belt collaborators are still (after 48 months) enthusiastic about 
the relevance, quality and usefulness of this DAF#7 vegetable project work, especially the long lead 
time maximum temperature forecasts.  Over the last 12 months we have also actively engaged with 
and delivered DCAP forecasts to select members of the Granite Belt Apple, Pear and Strawberry 
industry.  

 Key Queensland supply chain and vegetable production business managers actively use the DCAP 
DAF#7 experimental forecast information in combination with their improved understanding of BoM 
opertional forecasts and methodology to make “better management decisions”.  The positive 
economic impact of just some of these better management decisions was well explained, detailed 
and documented in the DAF#7 June 2021 Final Report, and are publicly available via the DCAP Long 
Paddock web-site.  

Our collaborators 

The DAF#7 team have in the last 12 months been continuing to actively engage with vegetable 
growing businesses in the Lockyer Valley and Granite Belt regions as well as with nationally 
significant Queensland based supply chain managers.  In addition over the last 12 months we have 
engaged with, presented to, and provided our DCAP bi-monthly forecasts to, apple, pear and 
strawberry growers in the Granite Belt.  We have also presented information to Growcom and 
Future Drought Fund officers. 

Many of our vegetable business collaborators have production systems in multiple locations across 
Queensland and in some cases also have directly owned interstate production farms and/or contract 
growers in other states and locations.  Several of the larger production operations we collaborate 
with are vertically integrated.  They own and manage large scale packhouses and packing and 
distribution centres in Queensland and interstate.  Several strawberry businesses operate in the 
Granite Belt during the summer and in the Glasshouse Mountains area throughout the winter.  
These businesses supply fresh and prepacked fruit and vegetables to the large supermarket chains 
and wholesale markets throughout the East Coast of Australia.  These larger production businesses 
have year round supply contracts that they are bound to fulfill; they are significant local and state 
employers and very important to the regional economies in which they operate. 

Our collaborating supply chain business managers service the local and interstate retail 
supermarkets, specialist fruit and vegetable wholesalers as well as processors who supply the local 
and national fast food sector (e.g. McDonalds®, Subway®, KFC® etc).  Fresh vegetables and value 
added product are also exported to meet international orders.  Some of these supply co-ordination 
businesses operate Australia wide and are recognised retail brands (e.g. One Harvest & Perfection 
Fresh) that you would have seen on your local supermarket shelves.  Several of our other 
collaborating supply chain managers supply the food service sector, supplying processed or semi-
processed fresh vegetables to the restaurant, catering and fast food industry (e.g. Lite n’ Easy, You 
Foodz, Subway, McDonald’s). 
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Project output highlights and accomplishments (2021-22). 

Since July 2021 we have continued our bi-monthly dedicated regional Lockyer Valley and Granite 
Belt experimental DCAP forecasts and continued to provide additional forecasts for the Bowen 
Region during their (winter) growing season.  We have sought out, engaged with, explained and 
provided extra information about the Granite Belt Experimental Forecasts to local fruit and berry 
growers and businesses.  We have :- 

 Continued to present and check the accuracy (skill) of all DCAP Experimental Forecasts. 
 Organised and held 4 “face to face” DCAP Experimental Forecast Forums (each is a 2 to 2.5 

hour long, informative, educational presentation, including an interactive question and 
discussion session).  

 Developed and distributed 5 bi-monthly experimental forecasts for our collaborating 
business managers in both the Lockyer Valley, Granite Belt and 3 for the Bowen region. 

 Continued to highlight and issue DCAP Heatwave Advisory warnings to collaborating 
businesses (during spring and summer). 

 Held over 65 one on one DCAP related discussions with individual project collaborators.  
 Explained the previous experimental forecast work, methodology, accuracy and outcomes to 

Granite Belt fruit and berry growers, prior to including them and their businesses in our bi-
monthly experimental forecast collaborator engagement process.   

 Contributed 5 media pieces to DCAP eNews and Queensland Agriculture’s Facebook. 
 Presented locally focussed climate and forecast information as guest speakers at the 

federally funded Healthy Land and Water, Ag Industry Climate information sessions in 
Gatton & Boonah. 

 Assessed and statistically analysed the accuracy of every DCAP experimental forecast  
distributed to our project collaborators since since July 2018 (52 in total). 

 Presented and discussed DCAP experimental forecast accuracy with our business 
collaborators at our regular, interactive, regional face to face experimental forecast forums.  
 

Project impact. 

The extra 12 months of DCAP funding has allowed us to continue closely engaging with existing and 
newly engaged Queensland fruit and vegetable growers and Supply Chain businesses.  This ongoing 
engagement was welcomed by these business managers – many of whom have indicated in writing 
that the long lead time forecasts improved their management decisions and business bottom line.  

We have now extended the DCAP Experimental Forecast work outside just the vegetable industry 
engaging the local Granite Belt fruit industry with our “tried & tested” local forecasts. 

The extra 12 months engagement has allowed us to further assess the accuracy of all forecast 
elements, rainfall, minimum & maximum temperature at the 1, 2 & 3 month lead times.  The 
horticultural industry is clammering for better quality, publicly available, useable long lead-time 
forecast information.  The project team has throughout the entire project’s life set out to educate, 
expand and improve our collaborators understanding of BoM’s publicly available forecasts. 
Collaborating business managers in the LV and GB, all now have a better understanding of BoM 
forecast terminology and improved awareness and adoption of BoM’s publicaly available forecast 
tools, e.g., MetEye, Heatwave Service and Outlook.  

DCAP Hort project collaborators now regularly access, understand and actively use this information 
as part of their forward planning.  
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External and cross-industry interactions 

 Peter Deuter presented location specific Climate Briefings and DCAP Hort highlights to local 
farmers and resellers at Gatton and Boonah community meetings in October and November 
2021 as an invited speaker for the Healhty Land and Water initiative.  

 In March this year David Carey contributed to a potential USQ mango industry focussed 
project, explaining and sharing data and examples from the current experimental forecast 
vegetable industry work. 
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Experimental forecasts - accuracy and usefulness. 

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

We have now “ground-truthed” all 52 long lead time forecasts that have been issued, by comparing 
forecasts with actual BoM data (rainfall, minimum and maximum temperature) for the Lockyer 
Valley and Granite Belt regions.  This updated analysis of accuracy has been regularly presented to, 
and discussed with our collaborating business managers as part of our seasonal “face to face” local 
forecast meetings.  Additionally, every bi-monthly forecast update sent to fruit, vegetable and supply 
chain business managers throughout the last 12 moths included an accuracy analysis of the previous 
months forecast.  

 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 were 73%, 71% and 75% 
consistent and accurate respectively.  The 1, 2 and 3 month lead time Granite Belt maximum 
temperature forecasts were 69%, 67% and 60% consistent and accurate, respectively.  

The 3 month long lead time maximum temperature foreast, based on the 1st available forecast of 
the month has been 65% consistent and accurate for the Lockyer Valley region and 55 % consistent 
for the Granite Belt region. 

 

Maximum temperature forecast accuracy in both regions at all lead times has consistently been 
useful to our collaborating business managers.  The extra 12 months of continuous DCAP 
experimental forecasts has allowed the team to forecast and analyse extra, ongoing location 
specific data that has again shown maximum temperature long lead-time forecast to be a very 
useful information and decision support tool – reinforcing industry confidence and engagement. 

 

 Minimum temperature forecasts. 

Minimum temperature forecast accuracy for the Lockyer Valley at all lead times, 1, 2 and 3 months, 
was 42%, 39% and 44% consistent respectively.  The accuracy of the Granite Belt minimums 
forecast at all lead times, 1, 2 and 3 months, has been 54%, 51% and 50% consistent respectively.  

The 3 month long lead time minimum forecast based on the 1st available forecast of the month has 
been 37% consistent for the Lockyer Valley region and 45% consistent for the Granite Belt region. 

The minimum temperature long lead time forecast in both regions has not been useful to-date, 
though the addition of the extra 12 months of forecasts has seen the accuracy increase marginally. 

 

 Rainfall forecasts. 

Rainfall forecast accuracy at 1,2,and 3 months lead time for the Lockyer Valley has been 63%, 47% 
and 54% consistent respectively based on the 52 available 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 71%, 59% and 50% consistent, respectively based on the 52 experimental DCAP forecasts.   

The 1 month lead time rainfall forecast in both the Lockyer Valley and Granite Belt has been useful 
to-date while the 2 and 3 month long lead time forecasts in both regions has not been useful to-
date. 
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The three month long lead time experimental rainfall forecasts for the Lockyer Valley and Granite 
Belt based on the 1st available forecast of the month show a forecast accuracy of 33% and 31% 
consistent, respectively.  

The 3 month long lead time rainfall forecast based on the 1st available forecast has not been useful 
to-date in either region. 

 

Communicating the accuracy of DCAP experimental forecasts. 

Every two months an experimental forecast for each region is sent to all our business collaborators, 
and contains a detailed review of the previous forecast period’s accuracy (max, min & rainfall), 
allowing our project collaborators to assess the skill and usefullness of the experimental forecast 
information.  During our face to face, start and end of season meetings the project team has 
presented a full review of the accuracy of all experimental forecasts (min, max and rainfall) to our 
collaborating business managers.  This ensures that all collaborating supply chain and fruit & 
vegetable business managers have the opportunity to assess & discuss 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 Experimental Forecasts.    

A full analysis of the accuracy and skill of all DCAP Experimental Forecasts from January 2018 to-
date in both regions has been completed for this June 2022 Final Report. 

Appendix 1 (page 12) provides details of the experimental forecast analysis, which outlines the 
accuracy of all forecasts for both experimental forecast regions.  Our ongoing analysis shows that the 
accuracy and skill of each forecast paramater varies with location and month. 

The maximum temperature forecasts for both the Lockyer Valley and Granite Belt has proven to 
be the most accurate and therefore a useful forecast.  The overall accuracy of the 1, 2 and 3 month 
lead time maximum temperature forecast in the Lockyer Valley has been 73%, 71% and 75%, 
consistent and accurate respectively.  The Granite Belt maximum temperature experimental 
forecast has been consistent and accurate 69%, 67% and 60 % of the time for the 1, 2 and 3 month 
lead time, respectively.  There is sufficient accuracy in the long lead time maximum temperature 
forecasts to be useful to business managers in both regions. 

The long lead time 1 month rainfall forecast has proven moderately useful in both experimental 
forecast regions while the skill and accuracy of the minimum temperature forecast has been poor in 
both production regions.  

Long lead time maximum temperature forecasting has been the focus of this project (as per the 
original 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 of some elements to-date 
(especially minimum temperature) has not been sufficient for these additional forecasts to be 
considered useful.  The last 12 months of extra forecasting and engagement has seen collaborating 
businesses gain confidence in the consistancy and quality of this DCAP horticultural industry work. 
These managers take notice of the forecast accuracy analysis and continue to gain confidence in the 
on-going usefulness of the long lead-time maximum temperature forecasts.  Maximum 
temperatures have a big impact on plant growth rates, yield and quality.    
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DAF#7 Experimental forecasts 2021-22 still influencing business 
managers decisions. 

Electronic anonymous survey responses gathered at our recent May 2022 (Lockyer Valley) and 
(Granite Belt) face to face forecast forums, demonstrate that our collaborating businesses and 
supply chain managers have gained confidence in the DCAP Experimental Forecast information.  It’s 
quite useful and helps them make better (more informed) management decisions.  The 38% “no 
comment” component (below- right) at the Granite Belt meeting, simply reflects the newly engaged 
apple, pear and strawberry growers who attended this meeting, but were not engaged in the earlier 
2018-21 vegeatble focussed work program.  

 

  
Figure 1. Lockyer Valley & Granite Belt business managers value and use the DCAP Experimental Forecast information.  

 

Our Lockyer Valley and Granite Belt fruit, vegetable and supply chain business collaborators 
remain engaged and enthusiastic about the relevance, quality and usefulness of the DAF#7 
experimental forecast work, especially the long lead time maximum temperature forecasts.   

The Horticulture DCAP Project - still improving industry knowledge and understanding. 

Key Queensland business managers are using the DCAP DAF#7 experimental forecast information 
in combination with their improved understanding of BoM opertional forecasts and methodology 
to make “better management decisions”.  
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Figure 2. Anonymous survey response from collaborating business managers during the final May 2022 Lockyer Valley  
(top) and Granite Belt DCAP (bottom) local face to face experimental forecast forum.  Note the 38% no comment figure 
reflects the newly engaged (last 12 months) apple, pear and strawberry growers  who were not engaged in our initial 
project work.  

Industry and business managers continue to learn extra useful information at these interactive 
practial group meetings.  

 

    

Do the forecasts offer the potential for improved management 
decisions? 

Yes.  Many of our the collaborating vegetable grower businesses, as well as supply chain managers, 
have stated and given practical examples of how valuable and accurate the long lead time forecasts 
are to their respective operations.  A long lead time forecast is a vital management tool, and we 
have documented real world examples (including the $ impact) of the positive impact on crop yield 
and farm incomes that have been achieved since our DCAP project team has been communicating 
experimental forecast information to, and working closely with, our collaborating business partners.  

Many real-life examples are contained in the detailed Case Studies available publicly on the DCAP 
website.      

DCAP Heatwave Advisories 

The DCAP 2.1 project team has continued to provide our collaborating businesses with Heatwave 
advisories throughout the 2021-22 summer season.  The prevailing La Nina influence throughout the 
recent summer, resulted in cooler maximum temperatures overall.  The project team did however 
still issue 4 Heatwave advisories.  These events were manily forecast to impact the Lockyer Valley 
area which was in most cases on the very south-eastern edge of the BoM forecast impact zone.  

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 
for extreme temperature events (heatwaves) that will impact their production location. 
Collaborating business managers can now access the BoM Heatwave Service site to get updates on 
the day the event is forecast to arrive at their location, the severity of the event, monitor it’s 
forecast duration and determine on what day the heatwave is likely to dissipate.    
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Figure 3. January 2022 DCAP Heatwave Advisory sent to our Lockyer Valley and Granite Belt collaborating business 
managers. 

DCAP Heatwave Advisories (based on the Bureau of Meteorology’s Heatwave Service) have proved 
to be extremely useful to our collaborating business managers.  This extra information has 
prompted many improved management decisions, reduced Heatwave impacts and improved yield 
and cash flow. 

We have previously provided numerous anecdotes from business managers detailing how the 
information about and awareness of an approaching heatwave has helped them make improved 
management decisions that have increased business profitability.  A number of detailed examples 
are included in last years Heatwave Case Study. 

 

Ongoing business manager support and engagement. 

The DCAP Experimental Forecast work and local face to face educational forecast forums have been 
well supported again throughout the past 12 months.  The ongoing Experimental Forecast 
component of the DCAP 2.1 Project was presented at the start of each of the 4 local interactive 
meetings.  Local vegetable industry managers remain highly engaged and interested in this long 
lead-time forecast work.  New business managers and farmers in the Granite Belt, apple, pear and 
strawberry industry have also now been exposed to this forecast work over the last 12 months.  This 
targeted extra engagement has broadened the exposure and recognition of both the Qld DCAP 
initiative and this locally targeted horticultural project work.   

 

Climatic perspective. 

The last 12 months has been a challenging period with both the Granite Belt and Lockyer Valley 
suffering several severe rainfall and flooding events.  “The land of droughts and flooding rains”, 
severely impacted horticultural businesses in both the Granite Belt and Lockyer Valley. 

These floods and intense rainfall events followed the severe drought that impacted both regions 
throughout the previous few years.  
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Figure 3. Lockyer Valley  farms awash 2022. 

Through all this, local growers and supply chain 
managers remained engaged with the DCAP 
horticulture project and it’s staff.  Industry voted 
with it’s feet supporting local DCAP work and 
meetings, engaging with staff.  They  appreciate 
the information, knowledge, two-way 
communication and connection generated 
through this DCAP horticultural industry focussed 
work. 

 

 

 

 

 

 

 

 

 

This grower email comment from 2019 sums up the sentiment and benefits of the current DCAP 
2021 – 22 work. 

 

.  
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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 all forecasts issued since 2018.  The sample size for determining the 
accuracy ranges from n=49 to n=52, 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 
overall conclusions about 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 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, NW, PD) has been interpreting a forecast as being “Above the 
Mean”, “Below the Mean” or “Near the Mean”.  

To assess the usefulness of the DCAP experimental 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 the experimental forecast with the actual outcome. 

The real-time experimental 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).   

Because a long lead time is preferred so that the most useful of Management Decisions can be 
made, the following tables represent the forecasts for lead times from one month to three months, 
with their corresponding actual outcomes in each of the categories described above. 

 

June 2022 Forecast Accuracy Assessment  

The project team has after much consideration, review, discussion and analysis moved to an 
improved statistical methodology (previously explained in our June 2019 Stop/Go Milestone) that 
allows us to better represent and assess forecast accuracy and categorise results.  For example, 
previously when assessing the accuracy of the DCAP forecast that indicated the mean minimum 
temperature for the month of April 2018 would be above the long term April mean (13.7C) we 
would have marked it as wrong because the actual April 2018 mean monthly minimum temperature 
was (13.3C) just 0.4C below the long term mean.  

The DCAP forecast monthly mean minimum temperature was 0.4 C below the actual mean minimum 
temperature that occurred over the 30 days of April in 2018.  It seems unrealistic to categorise this 
result as wrong, it is “inconsistent”. 
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In the tables below we have adopted a more realistic methodology which we now exclusively use to 
assess forecast accuracy.  This statistically based system uses a precise calculated range around the 
mean (Tercile Boundaries).  So as to better reflect experimental forecast results that are “almost 
correct”, we use the term near consistent.  The following terminology is used to assess forecast 
accuracy of all parameters - max, min temperature and rainfall. 

Consistent forecast = the forecast was correct. 

 Inconsistent forecast = the forecast was incorrect. 

Near Consistent forecast = the experimental forecast was very close to what actually occurred.  
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DCAP experimental forecast accuracy analysis and review - all 
forecasts up to and including May 2022. 

Maximum Temperature Forecasts – (Tables 1-4) 

Table 1.  Lockyer Valley Maximum Temperature Forecasts for the Months from Jan 2018 to May 
2022, with corresponding Actual Outcome.  

  
 

If we include DCAP forecasts that were very close to reality but not spot on – e.g. the forecast was 
for “Near or Above the mean” and the reality was “Near the mean” (we now term this a “Near 
Consistent Forecast”) the forecast skill is more fairly represented.  For the 3 Month Lead-time 
analysis in the table above of 52 forecasts, a total of 39 (75%) were Consistent and accurate, while 
10 (19%) were Near Consistent and 4 (8%) were Inconsistent.  In the above data set this means that 
94% of Lockyer Valley Maximum temperature forecasts with a 3 month lead time were Consistent or 
Near Consistent.  Consequently they were useful to our collaborating business managers, while 8% 
were Inconsistent. 
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For the Lockyer Valley, Maximum Temperature forecast accuracy has been 73% Consistent and 
accurate for the 1-month lead time for the 52 forecasts available so far, and the number of 
inconsistent forecasts is quite small.  The 2-month and 3-month lead time forecasts have forecast 
accuracy of 71% Consistent and 75% 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 experimental forecasts is still small, so more ground-truthing of 
future forecasts is needed before any firm conclusions about forecast accuracy can be made.  

Table 2. Granite Belt Maximum Temperature Forecasts for the Months from Jan 2018 to May 2022, 
with corresponding Actual Outcome . 

 

 

For the Granite Belt, Maximum Temperature forecast accuracy has been 69%, 67% and 60% 
Consistent for lead times of 1, 2 and 3 months respectively for the 52 forecasts available so far, and 
the number of “Near or Above” forecasts is small, increasing the usefulness of the long lead time 
forecasts for growers and supply chain participants.  The 3 month Granite Belt lead time forecasts 
are not as accurate (60%) as for the Lockyer Valley (75%) and the same is true of the 1 month lead 
time forecasts have similar forecast accuracy (69% & 73% Consistent) for the Granite Belt  and 
Lockyer Valley . 
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To obtain the most advantage from a long lead time forecast, the first available forecast needs to 
be accurate.  Tables 3and 4 list the date and accuracy of a 3month lead-time forecast based on only 
the first available monthly Maximum Temperature forecasts, a full 3 month lead-time. 

Table 3.  Lockyer Valley Maximum Temperature – First Available Forecast – 3 Month Lead-time. 

 

For the Lockyer Valley, a 65% Consistent forecast accuracy was achieved for the 3 month long lead-
time forecast based on only the first available monthly forecast for maximum temperatures, 
providing a useful long-lead time forecast for growers and supply chain participants in this region. 
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The first available forecasts are developed by the DCAP regional experimental forecast model on the 
2nd day of each month, and are available on the Experimental website on the 4th or 5th day of each 
month. 

Table 4.  Granite Belt Maximum Temperature – First Available Forecast – 3 Month Lead-time. 

 

For the Granite Belt, a 55% Consistent forecast accuracy was achieved for the 3 month long lead-
time forecast based on only the first available monthly forecast for maximum temperatures.  This 
does not provide a useful long lead-time forecast for growers and supply chain participants in this 
region. 
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Conclusion (Maximum Temperature). 

Maximum temperature forecasts for 1, 2 and 3 month lead times proved to be accurate and useful 
for the Lockyer Valley and provides useful guidance for month 1 and 2 in the Granite Belt forecast 
region.  The 3 month long lead-time forecast based on just the first available monthly forecast was 
highly accurate for the Lockyer Valley and has allowed for improved management planning.  

For the Granite Belt, the shorter 1 and 2 month lead time forecasts have been most accurate, and 
therefore more useful.  The 3 month long lead time forecasts based on just the first available 
monthly forecast provides some guidance for growers and supply chain participants in the Granite 
Belt region. 

 

Minimum Temperature Forecasts – (Tables 5-8) 

Table 5.  Lockyer Valley Minimum Temperature Forecasts for the Months from Jan 2018 toMay 
2022, with corresponding Actual Outcome. 

 

For the Lockyer Valley, Minimum Temperature forecast accuracy has been 42%, 39% and 44% 
Consistent for lead times of 1, 2 and 3 months respectively for the 50 to 52 forecasts available so 
far.  The number of consistent and near consistent forecasts in all monthly forecast periods is similar, 
underlining the lack of forecast skill, so these minimum temperature forecasts have not been useful 
for growers and supply chain managers.  
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Table 6. Granite Belt Minimum Temperature Forecasts for the Months from Jan 2018 to May 2022, 
with corresponding Actual Outcome (where available). 

 

For the Granite Belt, Minimum Temperature forecast accuracy has been 54%, 51% and 50% 
Consistent for lead times of 1, 2 and 3 months respectively for the 50-52 forecasts available 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.  

 

 

 

 

 

 

 

 

To obtain the best advantage from a long lead time forecast, the first available forecast needs to be 
accurate.  Tables 7 and 8 list the date and accuracy of the first available Minimum Temperature 
forecasts to-date. 
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Table 7.  Lockyer Valley Minimum Temperature – First Available Forecast – 3 Month Lead-time. 

 

For the Lockyer Valley Minimum Temperature, a forecast accuracy of 37% Consistent was achieved 
for the 3 month long lead time forecast based on only the first available monthly forecast for 
minimum temperatures.  The first long lead-time forecast has not been useful for growers and 
supply chain managers in this region, based on the assessment of the 49 forecasts above. 
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Table 8.  Granite Belt Minimum Temperature – First Available Forecast – 3 Month Lead-time. 

 

For the Granite Belt, a forecast accuracy of 45% Consistent was achieved for the 3 month long lead-
time forecast based on only the first available monthly forecast for minimum temperatures.  The 
number of consistent and near consistent forecasts, highlights the reduced underlying forecast skill. 
These minimum temperature forecasts have not been useful for growers and supply chain 
managers, based on assessment of the forecasts issued since January 2018. 

 

 

Conclusion (Minimum Temperature). 
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For both the Lockyer Valley and Granite Belt, Minimum Temperature forecast accuracy has been 
made up of a high proportion of Near Consistent forecasts for lead times of 1, 2 and 3 months for 
the 50-52 forecasts available to-date.  These minimum temperature forecasts have not been useful 
for growers and supply chain managers,based on assessment of the forecasts issued since January 
2018.  

Both the Lockyer Valley and Granite Belt 3 month long lead time forecasts based on only the first 
available monthly minimum temperature forecast has been made up of a high proportion of Near 
Consistent forecasts so have not been useful for growers and supply chain managers,based on 
assessment of the forecasts issued since January 2018. 

 

Rainfall Forecasts – (Tables 9-12) 

Table 9.  Lockyer Valley Rainfall Forecasts for the Months from Jan 2018 to May 2022, with 
corresponding Actual Outcome (where available). 

 

 

For the Lockyer Valley, Rainfall forecast accuracy has been 62%, 47% and 54% Consistent for lead 
times of 1, 2 and 3 months respectively for the 50-52 forecasts available so far, and the number of 
“Near or Above & Near or Below” forecasts is quite high, decreasing the usefulness of the 2 and 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 (62% Consistent) 
and more useful than the 2 & 3 month lead times, based on assessment of the forecasts issued since 
January 2018. 
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Table 10.  Granite Belt Rainfall Forecasts for the Months from Jan 2018 toMay 2022, with 
corresponding Actual Outcome (where available). 

 

 

For the Granite Belt, Rainfall forecast accuracy has been 71%, 59% and 50% Consistent for lead 
times of 1, 2 and 3 months respectively for the 50-52 forecasts available 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 useful  (71% Consistent) and is 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. 

 

 

 

 

To obtain the best advantage from a long lead-time forecast, the first available forecast needs to be 
accurate.  Tables 11 and 12 list the date and forecast accuracy of the first available Rainfall forecasts 
for the past 51 months. 
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Table 11.  Lockyer Valley Rainfall – First Available Forecast – 3 Month Lead-time.  

 

For the Lockyer Valley, a Rainfall forecast accuracy of 33% Consistent was achieved for the 3 month 
long lead-time forecast based on only the first available monthly forecast for Rainfall.  The number 
of near consistent forecasts in all monthly forecast periods highlights the reduced underlying skill. 
These 3 month long lead time rainfall 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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Table 12.  Granite Belt Rainfall – First Available Forecast – 3 Month Lead-time. 

 

For the Granite Belt, a Rainfall forecast accuracy of 31% Consistent was achieved for the 3 month 
long lead-time forecast based on only the first available monthly forecast Rainfall.  The number of 
near consistent forecasts in all monthly forecast periods highlights the reduced underlying forecast 
skill.  The Granite Belt 3 month long lead-time forecast based on the first available forecast of the 
month is not useful for growers and supply chain managers in this region, based on assessment of all 
forecasts issued since January 2018.   
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Appendix 2. 

Significance testing and forecast assessment 

Introduction 

The focus of the project is the assessment of real-time forecasts from ACCESS-S1 via the web site 
http://poama.bom.gov.au/access-s1/dcap2/1. This provides products tailored to DCAP2#7 
researchers in the form of pie charts expressing the probability of forecasts above, below or near the 
average and daily distributions.  Forecasts range from weeks to months to seasons for rainfall, and 
maximum and minimum temperature.  Two forecast regions, Lockyer Valley and Granite Belt, are 
considered and forecasts for growers are produced every two months for month 1, month 2 and 
month 3. 

 

Interpreting the information available for growers and assessing the truthfulness of the forecast is 
the key output of the project and must be undertaken consistently.  This report discusses the 
approach that we have developed to address this. 

 

Method 

Interpretation of pie charts 

A typical set of pie charts for maximum temperature in the Lockyer Valley is presented in Figure 4. 
The pie charts are derived by considering the outcome of the ensemble of 99 runs that are 
compared to the climatology from 1990 to 2012.  Each run represents subtle changes in starting 
conditions as it is well known that in a chaotic system starting conditions play an important role.  In a 
situation where there is a strong driver acting on the modelled climate, we would hope to see that 
the outcomes are consistent, i.e., above, below or near the average.  It is the magnitude of deviation 
from a random distribution that we can use to say the odds have shifted in favour of a particular 
outcome or not.  

 

In some of the charts (Figure 4) e.g., Month 1, 2 and 3, it emphatically indicates that there is greater 
probability of being in the above average tercile and only a small probability that it will be in the 
below average tercile.  However, for Week 2 it suggests that the probability of being in the above 
average tercile is 19%, with 41% of the forecasts indicating below average.  Is this a significant 
change in the odds of above average temperatures?  Consider instead Weeks 2 and 3 where the 
probability for above average is 36% and below average is 31%. Is this significant? 

 

To answer this, we can consider if the forecast probabilities are different from random.  If the 
climate model was acting randomly then there would be an equal likelihood that there would be 33 
runs above, 33 runs below and 33 runs near the average.  A Chi2 test (2) can be used to test if the 
outcome is significantly different from random. 

 
1 This site is password protected 
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Figure 4. Maximum temperature pie charts for a forecast made on 8 June 2019. 

Statistical analyses of individual pie charts shown in Figure 4.  The pie charts are expressed as percent, 
i.e., out of 100, but in order to calculate our Observed number of ensembles we must multiply the 
percentage by 99/100.  This makes a small difference to our values in this case, but in situations 
where we are assessing the hindcast series that comprise 11-run ensembles this is an important step 
and necessary as we do not have direct access to the datasets.  The process is laid out below:  

 

𝜒 =
(𝑂 − 𝐸)

𝐸
 

where O is observed, E is expected. 

 

Week 2 

Tercile Percentage from 
pie chart 

Observed 
number of runs3 

Expected 
number of runs1 

Chi2 values 

 

Near Average 39 (40)2 39.6 33 1.3200 

Above Average 19 18.10 33 6.1017 

Below Average 41 40.59 33 1.7457 

Total 100 99 99 9.1674 

 

1. The expected number of runs in each of three categories for a 99-run ensemble is 33. 
2. Percentages shown on the pie chart do not show decimal places, so there is a rounding 

error.  
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3. Given note 2, this is now a derived number of observations, aka a workaround. 
 

In this example the 2 value is 9.17 and this compared to 2 distribution with 2 degrees of freedom. 
Since the calculated value, 9.17, is greater than the tabulated value, 5.99, we conclude that the 
distribution of percentages is unlikely to have arrived by randomness. In fact, the p-value is 0.01 and 
the likelihood of above average temperatures during week 2 is significant. 

 

Undertaking the same calculations for Weeks 2 and 3 shows that the calculated 2 value is 0.38 and 
the p value is 0.8.  The distribution of the outcomes from the ensembles is equal across the terciles. 
In this case the odds in favour of any tercile are not changed.  This does not imply that we would 
expect average conditions, but rather below, above and near average outcomes are equally likely. 
Remember that here we are looking at 99 possible outcomes, but there will only be one point of 
truth. 

 

An Excel spreadsheet function was developed to undertake these calculations. 

 

Interpretation of Daily Distributions 

The other set of information that we have to work with is the daily distribution of values from the 
forecast for a given period and duration.  The relevant distributions for Week 2 and Week 3 are 
shown Figure 5. 

 

 
Figure 5. Daily distribution of forecasted values and climatology for Week 2 (left) and Weeks 2 and 3 (right).  

Interpretation of these distributions can be done visually by comparing the forecasted values 
(mustard colour) with the climatology (grey).  For Week 2 there is an increase in the number of days 
in the 16C to 18C range and fewer in the 22C to 24C range.  This is consistent with the 
information shown in the pie chart for that period. Similarly, for Weeks 2 and 3, the distribution is 
consistent with the pie chart that did not favour one tercile over the other.  While this might seem to 
be the opposite to the discussion above and that the forecast is for climatology, in fact, these 
distributions show an average for the 99 runs.  In that respect the message from the forecast is the 
same – we have no indication that there will be increase or decrease in the likelihood of one tercile 
over another and management decisions should be based on climatology. 
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When we have a significant result from the pie chart, we can explore the magnitude of that shift 
using the tercile boundaries from climatology.  These have been calculated for each region using the 
AWAP2 data provided by the BoM.  If the mean value is less than the lower tercile than we have a 
significant decrease and an increase if the mean is greater than the upper tercile.  Otherwise the 
forecast is in the near average region. 

 

Consider the forecast for March 2019 issued on 8 February 2019, Figure 6. 

 
 

 
 

Figure 6. Pie chart and daily distribution forecast of maximum temperature for Lockyer Valley for March 2019 issued 
on 8 February 2019. 

 

The pie chart in Figure 6 shows an emphatic forecast for maximum temperatures in the above 
average tercile and the distribution shows a marked shift to the right (hotter temperatures).  The 
forecast mean is 30.4C and the tercile range calculated for March for the Lockyer Valley, is 28.5C 
to 29.8C, Table 1.  The forecast mean is greater than the upper tercile and we conclude that there is 
a significant shift in the mean. 

 

Combining the two pieces of information, the pie chart and the distribution, provides as thorough an 
assessment that can be made using the outputs provided. 

 

 

Table 1. Mean maximum temperature and lower and upper tercile boundaries for the Lockyer Valley region. 

Month Mean Lower Upper 

January 31.3 31.1 31.9 

February 30.4 29.8 30.9 

March 29.2 28.5 29.8 

April 26.9 26.6 27.5 

May 23.7 23.3 24.0 

 
2 AGCD – The Australian Gridded Climate Data. Also known as AWAP as it was initiated under the Australian 

Water Availability Project. 
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June 21.1 20.6 21.5 

July 20.8 20.4 21.0 

August 22.6 22.3 22.9 

September 25.8 25.0 26.1 

October 27.9 27.5 28.2 

November 29.7 29.3 30.5 

December 30.9 30.4 31.6 

 

Discussion 

The original intention within the project was to provide clients with access to the web page so that 
they can interpret the forecasts themselves.  It quickly became apparent that using the website in its 
current format was not a good use of their time, due to the complexity of interpretation. 

 

The use of the Chi2 test provided a simple statistic to judge the forecast to avoid call the result for a 
particular category when in fact there was no difference between them. 

 

 

 

 

 

 

 

 

 

 

 

Appendix 3. 

Example of two recent DCAP Experimental Bi-monthly Forecasts 

Lockyer Valley  
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Bowen Region  
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Example DAF Agriculture – Social media post.  
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