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1.   INTRODUCTION 
 

During the early afternoon of 3 December 2007 
thunderstorms that had been moving over the eastern 
suburbs of Melbourne intensified rapidly causing heavy 
rainfall and flash flooding. Later in the afternoon a more 
organized line of severe thunderstorms developed along 
a surface trough. This line moved eastwards over the 
Melbourne suburbs and spawned two supercells, one of 
which produced a tornado east of the Melbourne area. 
 
2.  DAMAGE DESCRIPTION 
 
 At 1300 EDT * *, flash flooding led to motorists 
being stranded, houses and businesses being flooded 
and over 100 calls to the State Emergency Service for 
help in the eastern suburbs of Melbourne, mostly the 
Boronia, Bayswater and Knox area. Further severe 
thunderstorms resulted in heavy rain and flash flooding 
in northern and eastern suburbs of Melbourne between 
1530 and 1600 EDT. A storm spotter in Diamond Creek 
reported 26mm of rain in 15 minutes and another storm 
spotter reported 16mm of rain in 10 minutes at Eltham. 
Other suburbs where flash flooding was reported 
include Balwyn North, where the oval was flooded, and 
Montrose. Large hail was reported at Eltham. 
 
3. RADAR IMAGERY AND WARNINGS 
 
 The thunderstorm cells that developed around 
midday in the Melbourne Metropolitan area looked to be 
non-severe at first and were tracking steadily 
southeastward. During the following 30 minutes, the 
cells spread out to cover a wider area and the radar 
returns intensified significantly, particularly in the lowest 
2 km of the atmosphere. A number of radar scans 
showed that the thunderstorms were now moving 
relatively slowly so heavy rainfall and flash flooding 
became a concern. Figure 1 shows the heavy rainfall 
returns over the eastern suburbs. Very high dBz values 
were shown in the lower levels but there was little 
organisation to the thunderstorms at this stage so the 
Melbourne warning (Figure 2) didn’t include actual cells, 
just a warning area.  
 It is important to note that the thunderstorms 
formed in a line from northwest to southeast, and the 
motion was in the same direction. This increases the 
length of time that heavy rainfall occurs at a spot and 
therefore the potential for flash flooding. 
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Figure 1. 1.3 degree elevation PPI radar scan at 12.25 
EDT. 
 

 
Figure 2. Severe Thunderstorm Warning issued at 12.32 
EDT for the Melbourne area. 
 
 By 13.30 EDT the thunderstorms were no 
longer severe and the warning for the Melbourne area 
was cancelled. By 14.15 EDT a thunderstorm that was 
over the northern part of Port Phillip (see radar image in 
Figure 3) had intensified and showed signs of potential 
to produce severe conditions on the radar and a new 
Melbourne warning (see Figure 4) was issued.  
 By 14.45 EDT (see Figure 5) a line of 
thunderstorms had developed near the original cell, 
along a trough line, and the warning (see Figure 6) was 
updated to show a line of thunderstorms tracking to the 
southeast.  
 



 
Figure 3. 1.3 degree elevation PPI radar scan at 14.15 
EDT. 
 

 
Figure 4. Severe Thunderstorm Warning issued at 14.18 
EDT for the Melbourne area. 
 

 
Figure 5. 1.3 degree elevation PPI radar scan at 14.45 
EDT. 
 

 
Figure 6. Severe Thunderstorm Warning issued at 14.45 
EDT for the Melbourne area. 
 
 By 15.20 EDT a supercell thunderstorm had 
developed on the southeast end of the line of 
thunderstorms near KooWeeRup. There was a meso-
cyclone visible on the velocity data (see Figure 7) and 
the radar echoes showed very high reflectivity values 
around 65 to 70 dBz, and a bounded weak echo region 
(BWER) from this cell (see Figure 8). The following 
radar scan showed a hail spike from this cell, which 
means that large hail, and probably more likely very 
large hail, was being produced by this thunderstorm.  
The warning issued around this time is shown in Figure 
9. The supercell tracked southeastwards over west 
Gippsland and was still going over eastern Bass Strait 
around 20.30 EDT. 
 A second supercell thunderstorm developed on 
the line to the southwest of Belgrave at around the 
same time. This thunderstorm did not show such strong 
returns in the reflectivity data, but the presence of a 
mesocyclone was shown well in the velocity data. 
 The line of thunderstorms continued to track 
eastwards over Melbourne during the following few 
hours. Figures 10 and 11 show the warnings issued 
during this time. 
 One of the newer radar products available is 
the rainfall accumulation product called Rainfields. This 
is quite useful during severe thunderstorm events that 
produce heavy rainfall to help determine whether the 
amount of rain received over a particular area exceeds 
the criteria for likely flash flooding. Figures 12 and 13 
show the 24 hour rainfall from the Rainfields product 
and the hydrology rain gauges around the Melbourne 
Metropolitan area. There is good correlation between 
the two systems for this event, with the area in the 
eastern suburbs that received over 50 mm showing up 
in both images. 
 
 



 

 
Figure 7. 1.3 degree elevation PPI velocity data scan 
and RHI velocity data scan at 15.20 EDT. 
 

 

 
Figure 8. 1.3 degree elevation PPI reflectivity scan and 
RHI reflectivity scan at 15.20 EDT. 
 
 
 
 
 
 

 
Figure 9. Severe Thunderstorm Warning issued at 15.40 
EDT for the Melbourne area. 
 

 
Figure 10. Severe Thunderstorm Warning issued at 
16.35 EDT for the Melbourne Area. 
 

 
Figure 11. Severe Thunderstorm Warning issued at 
17.31 EDT for the Melbourne area. 
 



 
Figure 12. 24-hour Accumulated Rainfall to 0900 EDT 4 
December 2007 from Rainfields. 
 

 
Figure 13. 24-hour rainfall to 0900 EDT 4 December 
2007 from rain gauges. 
 
 
4. CONCLUSIONS 
 
 In many ways the forecasting decisions were 
relatively easy on this day due to the many indicators 
that severe thunderstorms were likely once convection 
developed. The challenge then became to provide 
timely, accurate warnings to communicate the risk to the 
public. 
 

The radar provided excellent information on which to 
base the warnings. Thunderstorm identification and 
tracking tools TITAN and WDSS were useful, although 
once the line of thunderstorms had developed it was 
easier to draw in one long cell than use specific TITAN 
generated cells for the warnings. This was one of the 
first opportunities to use the velocity data to analyse 
severe thunderstorm structure in the Melbourne area, 
which allowed for more confident identification of the 
supercell earlier in its lifecycle. 
 The State Emergency Service were well 
briefed about the situation leading up to the flash 
flooding and the supercell was mentioned to the State 
Duty Officer following the issue of the Severe 
Thunderstorm Warning for the Melbourne Area at 15.40 
EDT. The State Emergency Service were in fact 
surprised that there were few damage reports from the 
supercell given the emphasis on this during the briefing. 
It is fortunate that the thunderstorm was most intense 
over farmland and that the tornado resulted in only tree 
and some small building damage. 
 Real-time reports of severe weather from the 
field allowed real-time verification of warnings, with field 
reports being used to add details to later warnings. 
Volunteer storm spotters, who provide real-time field 
reports, therefore remain a critical part of the severe 
thunderstorm warning service. 
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