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Southern hemisphere circulation patterns and associated anomalies for the aus-
tral summer 2013–14 are reviewed, with emphasis given to the Pacific Basic cli-
mate indicators and Australian rainfall and temperature patterns. Near neutral 
Pacific indicators persisted during summer. Sea surface temperatures were slight-
ly warmer than average in the equatorial western Pacific while there were cooler 
than average temperatures over the eastern Pacific. Above average sea surface 
temperatures were recorded in the eastern Indian Ocean off Western Australia 
and along the southern coast of Australia. The Indian Ocean Dipole remained at a 
neutral phase following the neutral spring values. The SAM was mildly negative 
but well within neutral range for summer. Summer rainfall was above average 
for Australia as a whole, though there was a distinct difference between rain-
fall received in the west and east. Rainfall was above average across most of far 
northern Australia, the western half of Australia except for southwest Western 
Australia, and southern South Australia. Rainfall was below average for most of 
Tasmania, Victoria and the eastern halves of New South Wales and Queensland. 
Areas in northeastern New South Wales and southeast Queensland had their 
lowest summer rainfall on record. Maximum and minimum temperatures were 
both above average, with several periods of exceptionally hot weather recorded  
during summer.

Introduction 

This summary reviews the southern hemisphere and 
equatorial climate patterns for summer 2013–14, with 
particular attention given to the Australasian and Pacific 
regions. The main sources of information for this report 
are analyses prepared by the Bureau of Meteorology and 
the Centre for Australian Weather and Climate Research 
(CAWCR).

Pacific and Indian Basin climate indices

Southern Oscillation Index
The Troup Southern Oscillation Index1 (SOI) for the period 
January 2010 to March 2014 is shown in Fig. 1, together with 
a five month weighted moving average. The November 2013 
value of +9.2 was partially an effect of monsoon activity over 
Darwin, but values were only weakly positive for December 
at +0.6. Another sharp rise to +12.2 occurred in January, 
partly an effect of localised tropical disturbances. The SOI 
for February was weakly negative at –1.3, and the average 
summer 2013–14 SOI was +3.8. 

The summer mean sea level pressure (MSLP) values 
for Darwin were 0.6 hPa below average at 1006.2 hPa and  
0.3 hPa above average for Tahiti with 1011.2 hPa. The monthly 

1The Troup Southern Oscillation Index (Troup 1965) used in this article 
is ten times the standardised monthly anomaly of the difference in 
MSLP between Tahiti and Darwin. The calculation is based on a 60-year 
climatology (1933–1992). The Darwin MSLP is provided by the Bureau 
of Meteorology, and the Tahiti MSLP is provided by Météo France inter-
regional direction for French Polynesia.
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associated with La Niña and, conversely, significant positive 
anomalies indicate El Niño. The mean summer MEI was 
–0.20, representing neutral ENSO conditions. Monthly MEI 
values were –0.31 (November–December), –0.32 (December–
January) and –0.27 (January–February). 

Outgoing long-wave radiation

Outgoing long-wave radiation (OLR) in the equatorial Pacific 
is a good indicator of changes in tropical convection patterns, 
with a general reduction in OLR (showing convection is 
enhanced) along the equator during an El Niño event, 
particularly near and east of the Date Line, whilst OLR is 
often increased (convection is supressed) along the equator 
during a La Niña, particularly near and west of the Date 
Line. Figure 3 illustrates enhanced convection (negative OLR 
anomalies) over northwestern Australia and parts of southern 
Western Australia during summer 2013–14. Suppressed 
convection (positive OLR anomalies) was observed over the 
coastline of southwest Western Australia, and across most of 
the east coast of Queensland, extending into the Coral Sea. 
Standardised monthly anomalies6 of OLR for an equatorial 
region ranging from 5°S to 5°N and 160°E to 160°W 
computed by the Climate Prediction Center were +0.9 for 
December 2013, +0.4 for January 2014 and +0.2 for February 
2014, with a summer average of +0.5.

Madden–Julian Oscillation 

The Madden–Julian Oscillation (MJO) is a tropical atmospheric 
anomaly which develops in the Indian Ocean and propagates 
eastwards into the Pacific Ocean (Donald et al. 2004). It takes 
approximately 30 to 60 days to reach the western Pacific, with 
a frequency of six to 12 events per year (Donald et al 2004). 

6 Obtained from www.cpc.ncep.noaa.gov/data/indices/olr.

anomalies for Darwin in December 2013, January 2014 and 
February 2014 were +0.4, –1.4 and +0.5 hPa respectively, and 
for Tahiti, +0.4, –1.1 and –0.8 hPa respectively.

Composite monthly ENSO index (5VAR) // MEI 
5VAR2 is a composite monthly ENSO index, calculated as 
the standardised amplitude of the first principal component 
of monthly Darwin and Tahiti MSLP3 and monthly NINO3, 
NINO3.4 and NINO4 sea-surface temperatures4 (SSTs). 

Monthly 5VAR values for the period January 2010 to 
February 2014, with a weighted three-month moving 
average, are shown in Fig. 2. For summer 2013–14 , the 5VAR 
index was near neutral, with an average value of –0.21 and 
the values for December, January and February were +0.14, 
–0.55 and –0.23 respectively. A decrease in the 5VAR values 
typically indicates cooling in the equatorial Pacific Ocean. 
Following a mildly positive spring average value of +0.02, 
the mildly negative value in summer of –0.21 indicates the 
persistence of neutral ocean temperatures. 

The Multivariate ENSO Index5 (MEI), produced by the 
Physical Sciences Division of the Earth Systems Research 
Laboratory (formerly known as the US Climate Diagnostics 
Center), is derived from a number of atmospheric and 
oceanic parameters calculated as a two month mean. As with 
5VAR, significant negative anomalies in the MEI are usually 

2ENSO 5VAR was developed by the Bureau of Meteorology and is 
described in Kuleshov et al. 2009. The principal component analysis 
and standardisation of this ENSO index is performed over the period 
1950–1999.
3MSLP data obtained from www.bom.gov.au/climate/current/soihtm1.
shtml. As previously mentioned, the Tahiti MSLP data are provided by 
Météo France inter-regional direction for French Polynesia
4SST indices obtained from ftp://ftp.cpc.ncep.noaa.gov/wd52dg/data/in-
dices/sstoi.indices
5Multivariate ENSO Index obtained from www.esrl.noaa.gov/psd/people/
klaus.wolter/MEI/table.html. The MEI is a standardised anomaly index 
described in Wolter and Timlin 1993, and 1998. 

Fig. 1.  Southern Oscillation Index, from January 2010 to 
March 2014, together with a five-month binomially 
weighted moving average. Means and standard de-
viations used in the computation of the SOI are based 
on the period 1933–1992.

Fig. 2.  5VAR composite standardised monthly ENSO index 
from January 2010 to February 2014, together with a 
weighted three-month moving average. See text for 
details.
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Fig. 3.  OLR anomalies for summer 2013–14 (Wm−2). Base 
period is 1979–2000. 

Fig. 4. Time longitude section of daily averaged OLR anom-
alies, averaged for 15ºS to 15ºN, for the period Sep-
tember 2013 to March 2014. Anomalies are with re-
spect to a base period of 1979–2010. 

Tropical convective rainfall is associated with an active phase 
of the MJO. A description of the MJO index and the associated 
phases can be found in Wheeler and Hendon (2004). 

The evolution of tropical convection anomalies along the 
equator with time is illustrated by the time longitude section 
of daily averaged OLR anomalies in Fig. 4 covering the period 
September 2013 to March 2014. An eastward propagating 
band of tropical convection is evident through December 
in the eastern Indian Ocean and maritime continent, and 
a second in late January over the Western Pacific. Late in 
February, another burst of convective activity is observed in 
the western Pacific.

The phase-space representation of the MJO index for 
summer 2013–14 is shown in Fig. 5. The MJO was active 
in phase three during mid-December in the eastern Indian 
Ocean, strengthening slightly as it moved into the maritime 
continent. It sustained its strength until the end of December, 
then weakened as it moved over the eastern maritime 
continent. Activity from early January to mid-January 
generally fell within the circle defined as weak MJO activity. 
It strengthened mid-January as it moved into the Western 
Pacific (phase six and seven), with the strongest activity 
at the start of the last week of January. Another period of 
inactivity occurred in the first half of February, with the MJO 
lingering in the Western Pacific. It gained strength at the end 
of February, while moving into phase eight.

Indian Ocean Dipole 
The Indian Ocean Dipole (IOD) is commonly measured by 
the Dipole Mode Index (DMI), first described by Saji et al. 
(1999) using the difference between sea surface temperature 
(SST) anomalies in the western (50°E to 70°E and 10°S to 
10°N) and eastern (90°E to 110°E and 10°S to 0°S) equatorial 
Indian Ocean. A positive IOD is characterised by cooler 
than normal water in the tropical eastern Indian Ocean 
and warmer than normal water in the tropical western 
Indian Ocean. A negative IOD is characterised by warmer 

Fig. 5.  Phase-space representation of the MJO index for 
summer 2013–14. Daily values are shown with 
December in red, January in green and February in 
blue. 
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than normal water in the tropical eastern Indian Ocean and 
warmer than normal water in the tropical western Indian 
Ocean. A positive IOD has been shown to be associated 
with a decrease in rainfall over parts of central and southern 
Australia in austral winter and spring, whereas a negative 
IOD SST pattern is associated with higher rainfall. However, 
during this time of year, the IOD typically has little influence 
on Australian climate during summer and early autumn.

Following neutral values of the IOD during spring 2013, 
neutral values persisted into summer 2013–14. The time 
series of the weekly DMI values for the period January 2010 
to February 2014 is shown in Fig. 6. The weekly DMI values 
are averaged to obtain monthly values. The monthly DMI 
values were December 2013 with +0.14, January with –0.11 
and February with –0.10. The DMI values were well within 
neutral range for December, January and February.

Oceanic patterns

Sea surface temperatures
SST anomalies obtained from the US National Oceanic 
and Atmospheric Administration (NOAA) Optimum 
Interpolation analyses (Reynolds et al. 2002) for summer 
2013–14 are shown in Fig. 7(a). The base period is 1981–2010. 

Warm anomalies were present in a large area of the central 
Pacific Ocean at mid-latitudes, and to a lesser extent around the 
equatorial Pacific north of Australia. There were some areas 
recording the highest sea surface temperatures on record, 
bounded by the coordinates 10°S to 10°N and 150°E to 165°E. 
Positive anomalies were also observed in the eastern Indian 
Ocean and around the coastline of Western Australia, as well 
as in the western Indian Ocean between 60°E to 70°E. Cool 
anomalies were observed in the eastern equatorial Pacific to 
around the Date Line as well as along the Chilean coastline.

Summer SST anomalies and deciles for the Australian 
region are shown in Fig. 7(b). and 7(c) respectively. 
Anomalously warm SSTs were observed around the coastline 
of Australia, except for parts around and off the Queensland 

and New South Wales coast where temperatures were 
slightly cooler than average. The SST decile map shows 
warmer than average temperatures in the Southern Ocean 
and along the west coast of Western Australia. 

Sub-surface patterns
The Hovmöller diagram for the 20 °C isotherm depth anomaly 
along the equator for January 2012 to February 2014 was 
obtained from the TAO Project Office7, and is shown in 
Fig. 8. The 20 ºC isotherm depth is generally located close to 
the equatorial thermocline, which is the region of greatest 
temperature gradient with depth, and marks the boundary 
between the warm near surface and cold deep ocean waters. 
Measurements of the 20 ºC isotherm make a good proxy for 
the thermocline depth, with positive anomalies corresponding 
to the 20 ºC isotherm being deeper than average. A shallow 
thermocline depth results in more cold water available 
for upwelling, and therefore a potential cooling of surface 
temperatures. Figure 8 shows positive anomalies emerging 
east of the Date Line in January, with rapid warming in 
February between 120°E and 170°E, with the area of the 
highest anomaly occurring between 160°E and 170°E.

Sub-surface temperature anomalies along the equator (in 
the area 2ºS to 2ºN) for November 2013 to February 2014 are 
shown in Fig. 9. Sub-surface temperatures in the western 
Pacific were generally warmer than average for December, 
with warming continuing into January 2014. By February, 
anomalously warm sub-surface temperatures of up to 4 °C 
were observed in the western Pacific, near and either side 
of the Date Line. Some eastward progression of warm sub-
surface temperature anomalies is evident across the three 
summer months. Anomalies in the central and eastern Pacific 
were negative in December, and cooled further in January. 
The cooling continued in February; however, it was confined 
to further east in the Pacific as the central Pacific warmed. 

Atmospheric patterns

Surface analyses
The MSLP pattern for summer 2013–14 is shown in Fig. 10, 
computed using data from the 0000 UTC daily analyses 
of the Bureau of Meteorology’s Australian Community 
Climate and Earth System Simulator (ACCESS) model . 
The MSLP anomalies are shown in Fig. 11, relative to the 
1979–2000 climatology obtained from the National Centers 
for Environmental Prediction (NCEP) II Reanalysis data 
(Kanamitsu et al. 2002). The MSLP anomaly field is not shown 
over areas of elevated topography (grey shading).

The summer 2013–14 mean MSLP pattern was zonal at mid  
to high-latitudes, with the strongest ridge forming just south of 
30°S with the strongest centres located over 90°E in the central 
Indian Ocean with 1020.9 hPa and between 90°W to 120°W in the 
eastern Pacific with 1022.7 hPa. The lowest pressure measured 
was 984.0 hPa off the Antarctic coast at around 120° W.

7 Hovmöller plot obtained from www.pmel.noaa.gov/tao/jsdisplay

Fig. 6.  Time series of the weekly DMI index for the period 
January 2010 to February 2014.
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Anomalously high pressure was observed between 120° W 
and 90° W off Antarctica with the highest anomaly measuring 
5.4 hPa. Low pressure anomalies were observed in the high 
latitudes bounded by 10° W to 40° W with this area showing 
an anomaly of 6.5 hPa below the average MSLP.

Most of Australia was under weak anomalously high 
pressure. Negative anomalies appear south of the Australian 
continent, and in a small area off the northwest coast. 

Mid-tropospheric analyses
The 500 hPa geopotential height, which is a good indicator of 
the steering of surface synoptic systems across the southern 
hemisphere, for summer 2013–14 is shown in Fig. 12,. Fig. 13 

Fig. 7 (a) Anomalies of global SST for summer 2013–14 (°C).

Fig. 7 (b) Anomalies of SST for summer 2013–14 in the 
Australian region (°C).

Fig. 7 (c) Deciles of SST for summer 2013–14 in the 
Australian region (°C).

illustrates the associated anomalies. 
The summer 500 hPa geopotential height field in the 

southern hemisphere high-latitudes were characterised 
by zonal flow. The geopotential height field anomalies are 
similar to the MSLP anomalies, with the largest anomaly of 
+89.5 gpm occurring off the Antarctic coast between 90° W 
and 130° W. Areas with weaker anomalies of +55.1 gpm were 
present in the Antarctica region between 90 °E to the Date 
Line. Anomalies of up to –30.7 gpm were observed in the 
Southern Ocean south of Australia, with anomalies of –15.6 
gpm over New Zealand. An area at mid to high-latitudes 
south of South America featured an anomaly of –84.5 gpm.
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Fig. 9  Four-month sequence from November 2013 to 
February 2014 of vertical sea subsurface temperature 
anomalies at the equator for the Pacific Ocean. The 
contour interval is 0.5 °C. (Plot obtained from CAWCR 
).

Southern Annular Mode 
The Southern Annular Mode (SAM) refers to the shift 
in the location of the belt of strong westerly winds in the 
mid to high latitudes of the southern hemisphere. Positive 
(negative) phases of SAM are typically associated with 
negative (positive) MSLP anomalies over Antarctica 
and positive (negative) anomalies in the mid-latitudes.  
A poleward contraction (equatorward expansion) of the belt 
of westerly winds is a result of positive (negative) phases  
of SAM. 

The Climate Prediction Center produces a standardised 
monthly SAM index (Climate Prediction Center 2010) ; the 
December 2013 value was +0.061, January 2014 –0.683 and 
February 2014 +0.322. The average summer SAM value was 
–0.100. The mildly negative SAM in summer 2013–14 is consistent 
with the positive MSLP and 500 hPa mean geopotential height 
anomalies over Antarctica and the negative anomalies over 
the Southern Ocean, shown in Fig 11 and Fig 13.

Winds
Low-level (850 hPa) wind anomalies are shown in Fig. 14 
and upper-level (200 hPa) wind anomalies in Fig. 15 (derived 
from the 22-year NCEP II climatology). The lower level wind 
anomalies are anti-clockwise over eastern Australia, with 
easterly wind bursts south of the equatorial Pacific from 
160° W to 140° W. Southerly wind anomalies were observed 
around 170° W from about 15° S and extending into the 
mid-latitudes. Westerly wind anomalies in the western 
and central Indian Ocean south of the equator were also 
evident. Upper level northwesterly wind anomalies were 
present along much of eastern Australia between 20° S and 
30° S, and also at the same latitudes in the central Pacific, 
notably between 170° W and 140° W, and along the Western 
Australian coast extending into the interior. Weak westerly 
wind anomalies were also present at mid-latitudes in the 
eastern Indian Ocean. In the equatorial eastern Pacific, 
strong westerly wind anomalies were observed between 
145° W and 90° W. 

Australian region

Rainfall
Australian summer rainfall totals for 2013–14 are shown in 
Fig. 16, with summer 2013–14 deciles shown in Fig. 17. The 
deciles are calculated with respect to gridded rainfall data 
for all summer periods between 1900–01 and 2013–14. 

Averaged across Australia, summer rainfall was 19 per 
cent above the 1961–90 average (see Table 1). The rainfall was 
not dispersed evenly across the continent, with a marked 
difference between the rainfall received in the west and that in 
the east. Rainfall was below average across eastern Australia 
from central northern Queensland, along the coast and inland 
of New South Wales, southern Victoria, most of Tasmania, 
and southwest Western Australia. Areas in northeastern 
New South Wales and southeast Queensland had their lowest 
summer rainfall on record. In contrast, rainfall was above 

Fig. 8  Time longitude section of the monthly anomalous 
depth of the 20 °C isotherm at the equator (2°S to 
2°N) for January 2012 to February 2014. (Plot obtained 
from the TAO Project Office)
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Fig. 10  Summer 2013–14 MSLP (hPa). The contour interval is 
5 hPa.

Fig. 11  Summer 2013–14 MSLP anomalies (hPa), from a 
1979–2000 climatology.

Fig. 12  Summer 2013–14 500 hPa mean geopotential height 
(gpm).

Fig. 13  Summer 2013–14 500 hPa mean geopotential height 
anomalies (gpm), from a 1979–2000 climatology.

average across the west of Queensland’s Cape York Peninsula, 
through the north and west of the Northern Territory, through 
most of Western Australia and along the coast of South 
Australia. The presence of tropical cyclone activity resulted in 
above average rainfall in these areas.

Five tropical cyclones occurred in the Australian region 
in summer: Bruce, Christine, Dylan, Fletcher and Edna. 
Bruce and Edna did not make landfall. Tropical cyclone 
Christine formed off the northwest Western Australian coast 
at the end of December, and made landfall as a category 
3 at midnight (WST) on 30 December. Dylan crossed the 
Queensland east coast near Bowen in the early hours of 31 

January as a category 2. Fletcher meandered around the 
Gulf of Carpentaria in early February. Fletcher crossed the 
southeast Gulf of Carpentaria as a weak category 1 however 
the monsoon flow to its north caused heavy rainfall about 
the Peninsula and Gulf Country, with Kowanyama recording 
six consecutive days with rainfall greater than 100 mm. 

Statewide, rainfall for Western Australia was 94 mm (63 
per cent) above average and 154 mm (48 per cent) above 
average in the Northern Territory, and both were the tenth 
wettest on record for summer. South Australia was just 
above average, but the remaining States recorded below 
average summer rainfall. The area averaged totals for 
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Fig. 14  Summer 2013–14 850 hPa vector wind anomalies (m s−1). 

Fig. 15  Summer 2013–14 200 hPa vector wind anomalies (m s−1).

Queensland, New South Wales, Victoria and Tasmania were 
ten per cent, 45 per cent, 30 per cent and 17 per cent below 
the 1961–1990 mean respectively. Extreme high or low total 
rainfalls were limited in area: the fraction of Australia with 
lowest summer rainfall on record was 1.02 per cent, while 
0.76 per cent recorded its highest summer rainfall on record. 
Regionally, 2.20 per cent of Queensland, 4.76 per cent of 
New South Wales and 0.05 per cent of Western Australia 
received record low summer rainfall. In contrast, 0.04 per 
cent of Queensland, 1.00 per cent of South Australia, 0.82 per 
cent of Western Australia and 2.07 per cent of the Northern 
Territory received record high rainfall for summer. 

Drought
Rainfall for summer was above average nationally; however, 
on a regional scale, the areas that received below average 
rainfall were also experiencing rainfall deficiencies over the 
previous 17-month and 23-month periods. Deficiencies over 
eastern Australia at both time scales expanded slightly by the 
end of January 2014, but contracted somewhat by the end of 
February 2014 particularly in western Queensland, inland 
New South Wales and through the interior of mainland 
Australia.

Rainfall deficits for the 17-month period from 1 October 
2012 to 28 February 2014 showed serious to severe 
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Fig. 16  Summer 2013–14 rainfall totals (mm) for Australia.

Fig. 17  Summer 2013–14 rainfall deciles for Australia: decile 
ranges based on grid-point values over the spring 
1900 to 2013–2014.

Fig. 18.  Rainfall Deficiencies for the 17-month period  
1 October 2012 to 28 February 2014.

Fig. 19.  Rainfall Deficiencies for the 23-month period 1 April 
2012 to 28 February 2014.

Fig. 21.  Summer 2013–14 maximum temperature deciles: decile 
ranges based on grid-point values over the summers 
1911 to 2013–14

Fig. 20: Summer 2013–14 maximum temperature anomalies (°C).
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Table 1.  Summary of the seasonal rainfall ranks and extremes on a national and State basis for summer 2013–14. The ranking in the 
last column goes from 1 (lowest) to 114 (highest) and is calculated over the years 1900– 2013/14.

Region Highest seasonal 
total (mm)

Lowest seasonal 
total (mm)

Highest daily total 
(mm)

Area-averaged 
rainfall (mm)

Rank of 
area-averaged 

rainfall

Per cent 
difference 
from mean

Australia
3051.0 mm at 
Bellenden Ker 
Top Station (Qld)

0.0 at several 
locations 

371.0 mm at Tree 
House Creek (Qld) on 3 
February 

248.7 93 +19%

Queensland
3051.0 mm at 
Bellenden Ker 
Top Station

21.0 at 
Roseberth 
Station

371.0 mm at Tree 
House Creek on 3 
February

291.9 43 -10%

New South Wales
470.2 at Yarras 
(Mount Seaview)

15.2 at Ivanhoe 
(Mt Manara)

260.8 at Dora Creek on 
28 February

93.6 10 -45%

Victoria
290.4 at Mount 
Baw Baw 

14.6 at Glenlee
130.0 at Black Spur on 
13 December

83.5 26 -30%

Tasmania
705.8 at Lake 
Margaret Dam

41.8 at Swansea 
(Kelvedon)

162.6 at Mount Read 
on 21 February

203.0 29 -17%

South 
Australia

218.4 at 
Lenswood

7.6 at Leawood 
Gardens 

109.6 mm at 
Lenswood on 14 
February

62.1 73 -0%

Western 
Australia

1234.3 at Theda 
0.0 at various 
locations 

169.4 at Cygnet Bay on 
10 February

243.6 105 +63%

Northern
 Territory

1798.7 at Walker 
Creek 

4.0 at Andado 
262.0 at Walker Creek 
on 18 February

469.8 105 +49%

Table 2.  Percentage areas in different categories for summer 2013–14 rainfall. ‘Severe deficiency’ denotes rainfall at or below the 5th 
percentile. Areas in ‘decile 1’ include those in ‘severe deficiency’, which in turn include those which are ‘lowest on record’. 
Areas in ‘decile 10’ include those which are ‘highest on record’. Percentage areas of highest and lowest on record are given 
to two decimal places because of the small quantities involved; other percentage areas to one decimal place.

Region Lowest on record Severe deficiency Decile 1 Decile 10 Highest on record

Australia 1.02 5.0 7.4 23.0 0.76

Queensland 2.20 10.6 14.8 3.9 0.04

New South Wales 4.76 18.6 23.6 0.3 0.00

Victoria 0.00 3.2 20.3 1.4 0.00

Tasmania 0.00 2.7 21.7 0.0 0.00

South Australia 0.00 0.0 0.1 11.3 1.00

Western Australia 0.08 1.4 2.2 42.4 0.82

Northern Territory 0.00 0.2 0.3 38.8 2.07
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Table 3.  Percentage areas in different categories for summer 2013–14. Areas in ‘decile 1’ include those which are ‘lowest on record’. 
Areas in ‘decile 10’ include those which are ‘highest on record’. Percentage areas of highest and lowest on record are given 
to two decimal places because of the small quantities involved; other percentage areas to one decimal place. Grid-point 
deciles calculated with respect to 1911–2014.

Table 4.  Summary of the seasonal maximum temperature ranks and extremes on a national and State basis for summer 2013–14. 
The ranking in the last column goes from 1 (lowest) to 104 (highest) and is calculated over the years 1910–2014* .

Region
Highest seasonal 
mean maximum  
(°C)

Lowest seasonal 
mean maximum  
(°C)

Highest daily 
temperature  
(°C)

Lowest daily 
maximum 
temperature  
(°C)

Area-averaged 
temperature 

anomaly  
(°C)

Rank of area-
averaged 

temperature 
anomaly

Australia
41.5 at Emu Creek 
Station (WA)

14.4 at Mount 
Wellington and 
Mount Read (Tas)

49.3 at Moomba 
(SA) on 2 January

0.0 at Mount 
Hotham (Vic) on 5 
December

+0.43 81

Queensland 39.3 at Birdsville 
27.4 at Cape 
Moreton 

48.7 at Birdsville 
Airport on 2 
January

19.8 at Applethorpe 
on 5 February

+0.75 85

New South Wales 37.4 at Wanaaring 16.8 at Thredbo
49.1 at Wanaaring 
on 3 January

0.1 at Thredbo on 5 
December

+1.99 100

Victoria 33.7 at Mildura 
16.7 at Mount 
Hotham

46.5 at Charlton on 
14 January

0.0 at Mount 
Hotham on 5 
December

+2.07 102

Tasmania 25.2 at Ouse 
14.4 at Mount 
Wellington and 
Mount Read 

40.2 at Bushy Park 
on 14 January

3.1 at Mount Read 
on 10 December

+1.22 94

South Australia 39.3 at Marree
22.3 at Cape 
Willoughby 

49.3 at Moomba on 
2 January

12.0 at Mount Lofty 
on 5 December

+1.52 99

Western Australia
41.5 at Emu Creek 
Station 

22.5 at Albany
49.2 at Emu Creek 
Station on 10 
January

17.1 at Pemberton 
on 7 December

-0.09 50

Northern Territory 37.2 at Jervois
31.3 at McCluer 
Island

46.4 at Jervois on 2 
January

18.8 at Arltunga on 
23 January

-1.12 21

*A high-quality subset of the temperature network is used to calculate the spatial averages and rankings shown in Table 4 (maximum temperature) and 
Table 5 (minimum temperature). These averages are available from 1910 to the present. As the anomaly averages in the tables are only retained to two 
decimal places, tied rankings are possible

Region
Maximum temperature Minimum temperature

Lowest on 
record Decile 1 Decile 10 Highest on 

record
Lowest on 

record Decile 1 Decile 10 Highest on 
record

Australia 0.00 4.9 24.4 0.18 0.00 0.2 21.0 0.18

Queensland 0.00 0.0 12.8 0.00 0.00 0.8 28.9 0.80

New South Wales 0.00 0.0 61.7 0.00 0.00 0.0 19.2 0.00

Victoria 0.00 0.0 99.5 0.00 0.00 0.0 5.4 0.00

Tasmania 0.00 0.0 39.7 0.00 0.00 0.0 0.0 0.00

South Australia 0.00 0.0 60.7 0.00 0.00 0.0 40.1 0.00

Western Australia 0.00 4.6 11.4 0.55 0.00 0.1 18.3 0.00

Northern Territory 0.00 19.9 0.0 0.00 0.00 0.0 6.4 0.00
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deficiencies (lowest ten per cent and five per cent of records) 
in central Queensland and in an area inland of the Great 
Dividing Range extending from southern Queensland into 
northern New South Wales as well as in small areas around 
the Queensland–South Australian border (affecting the 
Northern Territory, South Australia, New South Wales and 
Queensland) and in eastern New South Wales, western 
Victoria and on the coast of Western Australia near  
Shark Bay. 

Rainfall deficiencies for the 23-month period from  
1 April 2012 to 28 February 2014 showed serious to severe 
deficiencies persisting in areas of western inland northern 
Queensland, a large area around the Queensland–South 
Australia border and smaller areas along the eastern 
border of South Australia, an area extending from inland 
southern Queensland through much of New South Wales 
inland of the coastal ranges and into northwestern and 
north-central Victoria. Deficiencies also persisted in an area 
between Geraldton and Shark Bay on the west coast of  
Western Australia.

Temperature
Australian maximum and minimum temperature anomalies 
are shown in Fig. 20 and 22. Seasonal anomalies are 
calculated with respect to the 1961–1990 period, and use all 

Table 5. Summary of the seasonal minimum temperature ranks and extremes on a national and State basis for summer 2013–14. 
The ranking in the last column goes from 1 (lowest) to 104 (highest) and is calculated over the years 1910–2014.

Region
Highest seasonal 
mean minimum  
(°C)

Lowest seasonal 
mean minimum  
(°C)

Highest daily 
minimumum  
temperature  
(°C)

Lowest daily 
temperature  
(C°)

Area-averaged 
temperature 

anomaly  
(°C)

Rank of area-
averaged 

temperature 
anomaly

Australia
27.1 at Bedout 
Island (WA)

5.1 at Mount 
Wellington and 
Liawenee (Tas)

33.6 at Bedourie 
(Qld) on 23 
January

-4.6 at Thredbo 
(NSW) on 6 
December

+0.46 86

Queensland
26.7 at Sweers 
Island 

14.5 at Applethorpe 
33.6 at Bedourie 
Police Station on 
23 January

5.5 at Applethorpe 
on 7 February

+0.67 95

New South Wales
23.1 at Tibooburra 
Post Office

5.9 at Perisher 
Valley

31.4 at Broken 
Hill (Patton St) on 
11 February

-4.6 at Thredbo on 6 
December

+1.04 89

Victoria 17.1 at Mildura 
7.8 at Mount 
Hotham 

29.5 at Charlton 
on 16 January

-4.1 at Falls Creek 
and at Mount 
Hotham, both on 6 
December

+0.97 91

Tasmania 14.3 at Swan Island 
5.1 at Mount 
Wellington and 
Liawenee

22.3 at Flinders 
Island on 15 
January

-2.8 at Liawenee on 
28 February

+0.25 75

South  Australia 23.4 at Moomba 11.0 at Naracoorte 
32.6 at Tarcoola.
on 20 December

1.5 at Keith 
(Munkora) on 24 
December

+1.17 94

Western Australia
27.1 at Bedout 
Island 

11.8 at Rocky Gully 
32.4 at 
Paraburdoo on 10 
January

3.0 at Salmon Gums 
on 10 December

+0.09 75

Northern Territory
26.5 at Centre 
Island 

20.8 at Alice 
Springs 

32.4 at Jervois on 
3 January

2.9 at Jervois on 7 
February

-0.10 48

stations for which an elevation is available. Station normals 
have been estimated using gridded climatologies for those 
stations with insufficient data within the 1961–1990 period 
to calculate a station normal directly. Figs 21 and 23 show 
maximum and minimum temperature deciles calculated 
using monthly temperature analyses from 1911 to 2013. 

Table 4 shows the summary of the seasonal maximum 
temperature, ranks and extremes on a national and State 
basis for summer 2013–14. The ranking in the last column 
goes from 1 (lowest) to 104 (highest). The national maximum 
temperature anomaly was +0.43 °C. Victoria had an anomaly 
of +2.07 °C, the third warmest on record. New South Wales 
had an anomaly of +1.99 °C, and South Australia had an 
anomaly of +1.52 °C, being the fifth and sixth warmest on 
record respectively. All States except Western Australia and 
the Northern Territory recorded above average maxima. 
Western Australia had an anomaly of –0.09 °C while the 
Northern Territory had an anomaly of –1.12 °C for the season. 

Table 3 shows the percentage areas of maximum 
temperatures in different categories for summer 2013–14. 
Although 24.4 per cent of the Australia had summer mean 
maximum temperatures in decile 10, only 0.18 per cent of the 
country was record high.

With above to very much above average temperatures 
recorded in all three months resulted in a particularly warm 
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summer 2013–14 across the greater southeast of Australia. 
Record high maximum temperatures occurred in a small area 
of coastal Western Australia south of Shark Bay. Maximum 
temperatures were in the highest ten per cent of records for 
all of Victoria, the eastern half of South Australia, western, 
southern and northeastern New South Wales, eastern 
Tasmania, along a broad coastal strip of Western Australia, 
and an area in southeast Queensland. Maximum temperatures 
were above average in most of the remaining parts of South 
Australia and New South Wales as well as southern and 
western Queensland. Maxima were below average across 
most of the Northern Territory except the Top End and 
along the Queensland border, as well as adjacent parts of 
Western Australia and across the top of the Interior District 
and the eastern Pilbara and a small area on the southern 
coast east of Esperance. Several periods of exceptionally 
hot weather were recorded during summer; with Special 
Climate Statement 47 detailing an intense heatwave in central 
and eastern Australia in early January, and Special Climate 
Statement 48 providing detail on one of southeast Australia’s 
most significant heatwaves in mid-January.

Minimum temperatures were above average for Australia 
as a whole, with a national anomaly of +0.46 °C. Queensland 
had its tenth warmest summer minima on record (0.67 °C 
above average). South Australia had an anomaly of +1.17 °C 
and was the 11th warmest and Victoria was the 14th warmest 
with an anomaly of +0.97 °C. Table 5 shows the summary of 
the seasonal minimum temperature, ranks and extremes on a 
national and State basis for summer 2013–14. The ranking in the 
last column goes from one (lowest) to 104 (highest).

Table 3 shows the percentage areas of minimum 
temperatures in different categories, including lowest and 
highest on record for summer 2013–14. About 21 per cent 
of the country had very much above average summer mean 
minimum temperature (ranked in the top decile), but only 
around 0.18 per cent was warmest on record. Around 0.80 
per cent of Queensland had record high minima, and over 28 
per cent of the State had very much above average minima. 

Fig. 22: Summer 2013–14 minimum temperature anomalies (°C). Fig. 23:  Summer 2013–14 minimum temperature deciles: 
decile ranges based on grid-point values over the 
summers 1911– 2013/14

Over 40 per cent of South Australia, 19 per cent of New 
South Wales, 18 per cent of Western Australia, six per cent 
of the Northern Territory and five per cent of Victoria also 
had very much above average minima.

Minimum temperatures were above or very much 
above average across the west coast and south of Western 
Australia, South Australia, the southeast including Tasmania, 
the southeast of the Northern Territory and Queensland 
away from the east coast. Minimum temperatures were in 
the warmest ten per cent of records for summer in central 
and western Queensland, along the west coast of Western 
Australia and in an area covering central South Australia 
extending into western New South Wales. Below average 
minimum temperatures were recorded in areas of the 
north east coast of Queensland and in part of the Northern 
Territory and Western Australia covering the north of the 
Alice Springs District and eastern Kimberley. Around 0.8 per 
cent of Queensland and 0.1 per cent of Western Australia 
had very much below average minima.
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