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RESEARCH BACKGROUND 
 
The Bureau of Meteorology has an experimental national gridded daily maximum and 
minimum temperature forecast system, which provides 24-hour-period temperature 
forecasts temporally aligned to the standard observation day (9 am to 9 am local clock 
time). These daily temperature forecasts are compared against the Bureau’s 
operational national gridded daily maximum and minimum temperature analyses, to 
provide a climatological framework for interpreting the forecasts.  
 
Specifically, the forecasts are compared against highest-on-record and lowest-on-
record analysis, to give guidance on whether monthly records are being forecast to be 
approached or broken during forthcoming heat-wave and cold-wave events. This 
forecast system was used during the January 2013 heatwave to alert Bureau of 
Meteorology staff to a significant risk that the all-time record for nationally averaged 
daily maximum temperature would be broken – and by the end of the heat-wave, it 
had indeed been broken. 
 
An example forecast (a lag-5 daily maximum temperature forecast for 7 May 2013, 
generated on 3 May 2013) is shown below in Figure 1. The actual forecast is 
represented in three different ways; in terms of the actual temperatures being forecast 
(first map), as an anomaly or departure from the May average daily maximum 
temperature (second map), and as a comparison against the existing highest-on-record 
daily maximum temperatures for May (third map). Existing records are forecast to be 
broken in eastern Western Australia and in coastal parts of the Northern Territory (red 
and brown shades), and forecast to be approached over surrounding areas. 
   

 



 

  
 
  
Figure 1: Plots showing temperature by forecast and comparison against departure 
from average, and highest record. 
  
The forecasts are already routinely verified on a calendar monthly basis, to give 
guidance on standard statistics such as the mean forecast error, mean absolute forecast 
error, root-mean-square forecast error, etc. These verification arrangements give 
useful information on the basic performance of the forecast system (e.g. forecast bias, 
mean forecast error, forecast skill as a function of forecast lead-time), but they do not 
give useful guidance on the performance of the forecast system as a predictor of 
extreme (high and low) daily temperatures.  
 
And so, at present, we simply don’t know whether a forecast such as the one above 
predicting the breaking of a record should be relied upon. This knowledge gap needs 
to be filled, as a scientific assessment of these aspects of the forecast system is a 
necessary prerequisite for the operational implementation of the forecast system. 
 
RESEARCH PROJECT PROPOSAL 
 
The project will aim to fill the gap described in the Background section, by assessing 
the quality of the forecast system as a predictor of extreme (high and low) daily 
temperatures. Possible verification procedures may include assessing the system’s 
ability to forecast exceedance of fixed temperature thresholds (e.g. 35°C, 40°C, 45°C) 
and fixed temperature anomaly thresholds (e.g., +6°C, +8°C, +10°C) at the grid-point 
level, together with assessments at predicting the sizes of the affected areas, and/or 
the forecast system’s ability to successfully forecast the approaching and breaking of 
“to-date” records. It is anticipated that the results will be written up in the form of 
either a scientific report (e.g. a CAWCR Technical Report) or a peer-reviewed journal 
article (or both). 



 
NUMBER OF STUDENTS: One.  
 
PLACEMENT 
 
The project will require a student with good-to-very good mathematical computer 
programming and data-handling skills, together with some knowledge of basic 
statistical terminology and concepts and their implementation in terms of scientific 
programming. Guidance will be given on relevant aspects of the science of forecast 
verification, so knowledge of forecast verification techniques would be useful but not 
essential. 
 
This mini-research project can be done either on-site within the BoM building in the 
CBD, or at Monash University (in which case CAWCR would make arrangements to 
supply the necessary data). It can be undertaken either on a full-time or part-time 
basis, and can begin either immediately, if that suits a particular student, or as soon as 
is convenient. Some flexibility for attendance time at the CAWCR is available. 
Successful completion of the project confers eligibility for a Passport unit.  
 
Applications are required by August 23rd. Applications should be directed to 
Dr. Theo Papakonstantinou – email theo.papakonstantinou@monash.edu on the 
Monash University Clayton campus, or call (03) 9905 9482 or 0412 075 229. 
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