Analysis of the Destructive Winds in the Tallong/South Marulan region on December 1, 2020

Destructive winds occurred over the Tallong/South Marulan regions on December 1, 2020 which caused
considerable damage and loss of power. In this report there will be an analysis of the observed meteorology,
photographic evidence of the damage and a preliminary interpretation of the possible causes.

The prevailing weather data on December 1, 2020

On December 1, 2020 at around 1600 AEST, the Tallong/South Marulan region was hit by extreme wind
conditions. There was only anecdotal evidence that the maximum wind speeds during this event were in the
vicinity of 160 km/hr. So far this observation cannot be supported by the weather measurements at several
stations in the region. In Figure 1 there are wind speed data taken from the weather stations (Gunlake and
Peppertree Quarries [10 m] and 467 Mulwaree Dr., Tallong [2 m]) which show much lower speeds. At the
Boral South Marulan weather station the maximum wind speed was 17.3 ms™ (62.25 km/hr) in the hour prior
to 1600 AEST. A stronger maximum wind speed of 108 km/hr (30 ms™) was observed at about 1.8 m, 546
Caoura Rd, Tallong (Figure 2). In general the higher altitude above the ground the higher wind speed, with the
standard height for Bureau of Meteorology station wind measurements being 10 m. Even so the wind damage
evidence to be discussed, together with overseas studies suggests that the wind speeds on this occasion were
indeed closer to the anecdotal observations.

Other data are available from the Bureau of Meteorology weather radar observations. In Figure 3 the rain
radar image at 1704 AEDT (1604 AEST) shows a patch of intense precipitation over the Tallong/Marulan area.
In fact during this event the rain was of short duration with typical 10-15 minute amounts of only 0.8-8.5 mm.
The Doppler wind radar image taken at 1704 AEDT is seen in Figure 4. In this case there is a line of intense
wind speeds near the extreme scale of 90 km/hr towards the radar (dark blue shading) following the line of
the rain patterns in Figure 3. An animated sequence of both the rainfall and Doppler radar images during this
event (from Weatherzone) will be available on the TCFG website under the Weather Menu.

Evidence of the Destruction

There was extensive damage across the Tallong/Marulan region in the form of thousands of large trees
(mainly eucalypts) being uprooted, snapped off and twisted and power lines brought down with significant
electricity outages. Great swathes of trees were knocked down at the end of Longpoint Road, Tallong and into
the entrance of Morton National Park (MNP) there. Some of the tree damage on the farm at 432 Longpoint
Road can be seen in Figure 5. These images were taken of about a 100m wide path of tree destruction through
a forest on the farm bordering the MNP. Not only were trees snapped but huge gum trees uprooted.
Elsewhere on the farm and across Longpoint Road there were other significant tree uprootings (Figure 6).
Inside the MNP to the left of the entrance can also be seen trees snapped half way up and a tree trunk twisted
and bent (Figure 7). Further SW on Greenhills Road, Marulan there was also evidence of trees being snapped
and forest destruction (Figure 8). The overall impression is of small areas of intense destruction.

Drone photos on the Longpoint Rd farm taken some 13 months after this destructive event show consistent
directions of the tree downfalls. These can be seen in Figures 9-11. A drone flyover of the affected area near
the end of the bitumen section of Longpoint Road can be seen at https://youtu.be/QuGkKW9sISY

Overseas and other studies of forest destruction due to extreme winds

The destruction observed in Tallong/Marulan on December 1, 2020 seems to be a result of a series of
concentrated downbursts from a thunderstorm moving across the region. " Microbursts are small — less than
4 km across — and short-lived, lasting only five to 10 minutes, with maximum wind speeds sometimes



exceeding 100 mph." (NSSL 2021). In Figure 12 from this report there is an overseas example of forest
destruction due to a microburst. It is suggested that the tree destructions in Figure 5 and Figures 9-11 are
similar to that in Figure 12. Johnson (2018) reported " Microbursts are often mistaken for tornadoes as both
can have damaging winds, a loud "roaring sound" from high winds, and "twisted" off tree damage."If it's a
tornado, that damage is going to be in different directions. For a microburst wind, chances are everything is
going to be in the same direction, so trees are going to be laying down in the same direction," said Chief
Meteorologist Chris Bailey." The observation of possible "twisting" associated with a microburst is consistent
with the observations in Figure 7 and trees lying in the same direction consistent again with Figure 5 and
Figures 9-11. Other reports on microbursts can be seen at Pedersen (2016) and Caracena (1994). Geerts
(2000) studied a climatology of strong short-lived wind gusts (microbursts) in NSW and found that above 21
ms™ the frequency of occurrence fell by 50% in each 3 ms™ increment.

Conclusions:

While the maximum measured wind speed associated with the tree damage on December 1, 2020 was 108
km/hr the photographic evidence suggests that in those areas of maximum damage the wind speeds were
much higher, possibly even up to the anecdotal value of 160 km/hr; the relatively narrow swathes of
destruction meant the extreme winds may have missed the recording station locations. The tree damage is
also consistent with being the result of a series of microbursts or extreme downdrafts associated with the
thunderstorm which crossed the region.
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Figure 12 (from NSSL 2021)



