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Executive summary

ll

An unusual extended period of heatwaves over much of Australia began in early December 2018 and
continued through January 2019. February was less extreme but still substantially hotter than average.

The 20187119 summer was t he ialbpanamgis of 0.861C, and wae also thé o r
hottest for New South Wales, Victoria, Western Australia and the Northern Territory. January 2019 was the
hottest month on record nationally by a margin of 0.99 °C, and was also the hottest month on record for
every State and Territory except South Australia and Western Australia. New South Wales broke its
previous record by more than 2 °C.

For nationally averaged mean maximum temperature, Australia had its hottest December day on record
and third-hottest for any month. This was followed by an unprecedented sequence of five consecutive
days with nationally averaged mean maxima above 40 °C from 12 to 16 January, including the 15th, which
recorded the second-warmest day on record for any month.

There were 28 days this summer on which nationally-averaged mean temperature has exceeded the 99th
percentile for the month, easily exceeding the previous record of 11 such days in a summer.

Numerous locations, including Adelaide, reported their highest daily maximum temperature on record, with
some locations exceeding their previous records by large margins. Many records were also set for
consecutive days above thresholds, including Canberra recording four consecutive days above 40 °C for
the first time.

A new record was set in New South Wales for the highest minimum temperature ever observed in
Australia, and State/Territory records were also set for South Australia, Queensland and the Northern
Territory.

These widespread heatwaves during December and January followed an extreme heatwave that affected
the tropical Queensland coast during late November 2018.

Aus



Introduction

An unusual extended period of heatwaves over much of Australia began in early December 2018 and continued
through most of January 2019. Whilst the heatwave had three peak phases i in late December and early January,
mid-January and late January, each of which saw numerous records set i above-average temperatures persisted
over most of the continent for several weeks. Many locations, particularly in South Australia, inland New South
Wales and parts of central Australia, experienced their highest temperatures on record, and records were also set
for the duration of the heatwave in many regions. Temperatures in February were generally less extreme,
particularly in southern Australia, but were still significantly above average in many areas.

Both December and January were the hottest on record averaged over Australia. January was especially hot,
breaking the previous record for the hottest month on record in Australia by nearly a degree. It was also the hottest
month on record for every State and Territory except South Australia and Western Australia, with New South
Wales more than 2 °C above its previous record. 21 of the 24 reporting ACORN-SAT locations in New South
Wales had their hottest January on record. February was the fourth-hottest on record nationally, resulting in the
summer being the hottest on record nationally, and for new South Wales, Victoria, Western Australia and the
Northern Territory.

These widespread heatwaves during December and January followed an extreme heatwave that affected the
tropical Queensland coast during late November?! as the heatwave conditions began an anticlockwise loop around
the country.

Rainfall was below average over the Pilbara and Kimberley region of Western Australia for several months towards
the end of 2018. Into December, the region had seen little thunderstorm activity and no monsoonal activity, and
thus little cloud or moisture influencing the weather. With the summer solstice occurring on 22 December, the sun
during this period was almost directly overhead,? providing the maximum amount of solar radiation. Weather
patterns over northern Australia tended to be static, with heat lows persisting and no significant synoptic systems
to change the air mass. This provided near-ideal conditions for heat build-up. Despite intermittent thunderstorm
activity in places, rainfall over most of northern Western Australia and the Northern Territory for the wet season-to-
date remained far below average through late January, and monsoon onset did not occur at Darwin until 23
January, more than three weeks after the average date and only two days earlier than the record latest date in
1973. Even after monsoon onset, rainfall remained below average in the region, with the Northern Territory
ultimately having its dNorttevestern Queemsiand was also dryeuntil tBe®2set 8f&in
extreme rainfall event at the end of January.®

The progression of troughs and other weather systems from west to east across Australia, and northwesterly winds
ahead of the troughs, dragged the hot air east and south periodically over the Northern Territory, South Australia,
western Queensland, New South Wales, and Victoria.

1. Evolution of the heatwave

November 2018 ended with the extreme heatwave conditions that had been affecting the tropical Queensland
coast contracting and shifting to the northwest. Temperatures nonetheless remained warmer than average in
eastern and northern Queensland, with continued long runs of above average temperatures at locations such as
Cairns, Townsville, and Rockhampton.

Maps of the daily mean sea level pressure (MSLP) analyses for December and January can be seen in Figures 1
and 2, showing the persistent low pressure system over Western Australia and low pressure trough over northern
and central Australia. A notable feature of this period was been the absence of strong fronts to cool the country.
High pressure was often prominent over the Tasman Sea, particularly in January when monthly mean pressure
over the central Tasman was 4 to 5 hPa above average.

1 For further information see Special Climate Statement 671 an extreme heatwave on the tropical Queensland coast

2 For further information see Solstices and equinoxes: the reasons for the seasons

3 A separate Special Climate Statement will be issued on the extreme rainfalls in northern Queensland in late January and early February.


http://www.bom.gov.au/climate/current/statements/
http://media.bom.gov.au/social/blog/1762/solstices-and-equinoxes-the-reasons-for-the-seasons/

Figure 3 shows the large area of the country that exceeded 40 °C on 27 December 2018, Australia's warmest
December day on record for maximum temperature. Figure 4 shows areas that exceeded 40 °C on 15 January
2019, Australia's second-warmest day on record for any month.

Maps of daily maximum temperature anomalies (differences from average) can be seen in Figures 5 and 6 and
maps of daily minimum temperature anomalies can be seen in Figures 7 and 8.
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Figure 1: Mean sea-level pressure (MSLP) analyses for 1 December 2018 to 5 January 2019.
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Figure 2: Mean sea-level pressure (MSLP) analyses for 6 to 31 January 2019.

1 to 8 December 2018

After the northern tropics coastal heatwave in late November, elevated temperatures spread into the interior of
Queensland and northern parts of the Northern Territory, resulting in a large area of severe to locally extreme
heatwave conditions across Australia's tropical north. These persisted through much of the week. Heat lows and
troughs persisted over northwestern Australia throughout this period.

Above-average temperatures affected much of eastern Australia on the 1%, and again from the 5 to the 7th, with
maximum temperatures near 40 °C over many parts of southern South Australia and Victoria over this period. The
passage of a front saw high temperatures retreat to inland New South Wales from the 8.



The remnants of the former tropical cyclone Owen were off the Queensland coast over the Coral Sea but drifted
towards the mainland late in the week. Moist onshore flow around the system produced showers and
thunderstorms in the following days for most Queensland coastal regions and adjacent inland areas.

9i 16 December

Areas of severe intensity heatwave persisted over parts of northern and western Australia during this week, with
larger areas of low intensity heatwave covering much of northern and central Australia at times. The Pilbara was
consistently hot, with Marble Bar experiencing eight consecutive days of 45 °C or above from 7 to 14 December,
whilst unusually hot conditions also affected the Top End of the Northern Territory including a record high minimum
of 30.0 °C at Darwin on the 12th, the city's first ever 30 °C minimum. Moisture extended from the tropics into
southeastern Australia late in the period, culminating in a significant rain event on 13 and 14 December, with the
most intense falls in northern Victoria.

171 24 December

In New South Wales, after days of intense thunderstorm activity and dust storms, daytime temperatures increased
and large areas of the State reached severe heatwave intensity conditions as a hot air mass moved in from central
Australia.

Towards the end of this period, there was the return of severe to locally extreme heatwave conditions over much of
the interior of Queensland, with hot temperatures extending into the southeast. The heat combined with humidity in
the State's southeast to make for conditions negatively affecting human health.

25 December to 4 January

The first of three phases where heatwave conditions extended over large parts of the country began on 25
December, and extended into early January. This period was characterised by a persistent blocking high pressure
system over the Tasman Sea, directing north to northwest flow over many parts of eastern Australia, and a heat
low and trough over northwestern Australia, initially located near the northwest coast but moving slowly
southwards into the interior of Western Australia over the following days.

Christmas Day 2018 was Australia's overall warmest Christmas Day since national records began in 1910, with a
mean temperature of 30.61 °C surpassing the previous warmest Christmas Day from 1980 of 30.53 °C. Boxing
Day was also Australia's warmest Boxing Day on record, with a national mean temperature of 31.48 °C,
surpassing 26 December 1980 (30.93 °C). Australia's mean maximum temperature of 39.95 °C was the fourth-
warmest December day on record. Extreme heat began to build in southeast Australia over this period.

On the 27th, a very hot air mass over central Western Australia was advected towards southeastern Australia. The
subtropical ridge of high pressure was south of the continent, acting to weaken cold fronts as they approached.
This enabled the start of consecutive runs of days of 40 °C or more at population centres including Mildura, Albury,
and Alice Springs. Minimum temperatures remained 6 °C to 14 °C above average, and overnight temperatures did
not drop below 20 °C to 25 °C. Extreme heat on the 27th reached as far south as Adelaide, with a maximum
temperature of 43.7 °C at Kent Town, a December record for that site.

Severe to extreme heatwave conditions covered an area extending from central Western Australia, through
southern Northern Territory, the northern Pastoral districts of South Australia, much of southern and western New
South Wales, and into Victoria. The Pilbara heatwave peaked on this day, including 49.3 °C at Marble Bar, the
highest temperature observed during this phase of the event. Australia's mean maximum temperature of 40.19 °C
on the 27th was the country's warmest December day on record and the second-highest for any month (behind
40.30°C on 7 January 2013). The national mean temperature of 31.76 °C was Australia's second-highest on record
for December (behind 31.86 °C on 21 December 1972). The national mean temperature of 31.72 °C on the 28th
was also Australia's third-warmest December day on record.
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Figure 3: Map of areas exceeding 40 °C on 27 December 2018, Australia's warmest December day on record for
maximum temperature.

Conditions moderated slightly in Western Australia and along the southern coast from the 29th, leading to a slight
fall in nationally-averaged temperatures, but it remained very hot in much of inland Australia, particularly in regions
extending from central Australia to much of New South Wales. This was also a period of persistent heat along
parts of the New South Wales coast.

Extreme heat returned to southern coastal areas from 2 to 4 January as a northwesterly flow became re-
established, initially affecting the Nullarbor coast on 2 January before extending to South Australia on the 3rd and
Victoria on the 4th. Adelaide reached 42.3 °C on the 3rd, and Melbourne reached 42.6 °C, Canberra 38.1 °C, and
Hobart 34.0 °C on the 4th. It was also very hot in central Australia, with the Northern Territory as a whole recording
its warmest day on record with a mean maximum of 42.93 °C, just exceeding the 42.91 °C recorded on 27
December 1990. A trough and front crossed southeastern Australia on the 4th and 5th, ending this phase of the
heatwave.

5 to 10 January

The low pressure system over the Pilbara in Western Australia persisted into January, with severe to locally
extreme heatwave conditions continuing to affect large areas of the country at times. Conditions moderated slightly
from 5 to 10 January, with temperatures across much of inland Australia returning to near-average. It remained
very hot in the northwest, with a second eight-day run of days of 45 °C or above starting at Marble Bar on the 6th.



11 to 18 January

The extreme heat spread southeast again from the 11th onwards, as a high became established in the Tasman
Sea directing a north to northwesterly flow into southeastern Australia. With very little change in the pattern from
the 14th to the 18th, this resulted in a prolonged period of extreme heat over most of the inland southeast,
including New South Wales, northern Victoria and much of South Australia, as well as western Queensland and
the southern Northern Territory. Seabreezes moderated conditions in coastal areas of Victoria and New South
Wales. The most extensive heat nationally was from 12 to 16 January, with the nationally-averaged maximum
temperature exceeding 40 °C on each of these days, whilst 16 January was the hottest day on record nationally for
both minimum and daily mean temperatures. Western Australia cooled somewhat on the 17th and 18th, but these
were the peak days of the heatwave in some areas further east, particularly in New South Wales. Canberra had a
record run of four consecutive days of 40 °C or above from 15 to 18 January.
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Figure 4: Map of areas exceeding 40 °C on 15 January 2019, Australia's second-warmest day on record for
maximum temperature for any month.

19 to 31 January

A trough crossed southeastern Australia on the 18th and 19th. This returned temperatures to near average in
Victoria and southern South Australia. In inland areas, whilst temperatures were somewhat less extreme than they
had been the previous week, they were still several degrees above average, with maxima remaining above 40 °C
in northwestern New South Wales. The heatwave continued largely unabated in western Queensland, northern
South Australia, and the Northern Territory.

The heat intensified and extended southwards again from the 22nd. Overnight temperatures were particularly high,
resulting in the six-day-old records for national minimum and mean temperatures both being broken; it was the first
time that the Australian area-averaged minimum temperature had exceeded 25 °C. This set the scene for the most
intense phase of the heatwave in southern coastal Australia as northerly winds returned. Red Rocks Point, on the
Nullarbor coast south of Mundrabilla, reached 49.1 °C on the 23rd, with very high temperatures also extending to



western South Australia. The 24th was an extremely hot day across much of South Australia. Adelaide had its
hottest day on record (46.6 °C at West Terrace/ngayirdapira, 47.7 °C at Kent Town), and records, including some
long-standing ones dating from the 1939 heatwave, were broken at most sites in the Adelaide region, the Mid-
North, the Eyre Peninsula and Kangaroo Island. The highest temperature of the month, 49.5 °C at Port Augusta,
occurred on this day.

The next day, the focus of the heat shifted to northern Victoria and inland New South Wales. Some further records
were set, particularly in north-central Victoria, where Kerang's 47.6 °C was a new Victorian state record for
January. Menindee reached 48.8 °C, the highest temperature of the month in New South Wales. Whilst no records
were set, very high temperatures also occurred in southern Victoria (42.8 °C at Melbourne, the highest since 2014)
and Tasmania (40.1 °C at Hobart Airport, the second-highest on record there).

The passage of a trough moderated conditions in the south from 26 January onwards, but it remained hot in inland
areas, with exceptionally high minimum temperatures in western New South Wales and adjacent parts of South
Australia and Queensland on the 26th and 27th. These regions cooled slightly in the last few days of the month;
above-average temperatures returned to the southern states, although they were well short of those observed the
previous week.

In the last few days of January the very hot air mass also extended across the Tasman to New Zealand, with
record high temperatures set at numerous locations in both the North and South Islands, including Wellington and
Hamilton.*

4 For further information on the New Zealand heatwave, see the January 2019 monthly climate summary of the National Institute for Water and
Atmospheric Research (NIWA): https://www.niwa.co.nz/files/Climate Summary January 2019web.pdf



https://www.niwa.co.nz/files/Climate_Summary_January_2019web.pdf
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Figure 5: Daily maximum temperature anomalies for 3 December 2018 to 5 January 2019.
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Figure 6: Daily maximum temperature anomalies for 6 to 31 January 2019.



Figure 7: Daily minimum temperature anomalies for 3 December 2018 to 5 January 2019.



