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Southern hemisphere circulation patterns and associated anomalies for the austral winter 2014 

are reviewed, with emphasis given to the Pacific Basin climate indicators and Australian rain-

fall and temperature patterns. Winter began with the Pacific in a neutral state but the Southern 

Oscillation exceeded El Niño thresholds in August. Previously, the Southern Oscillation had 

been mixed with a strong swing in the Southern Oscillation Index from –13.3 in March to 8.6 

in April but by May had eased back to more neutral values (4.4). While there was anomalous 

warmth in the equatorial Pacific, Sea Surface Temperatures (SST) in parts of the central Pa-

cific, including the NINO3.4 region, remained close to average during winter, as they had 

been in autumn and would remain heading into spring. There was a moderately strong nega-

tive Indian Ocean Dipole event over winter with an annual minimum weekly value of the Di-

pole Mode Index during August (–0.79 °C), however, it wasn’t sustained for long. The South-

ern Annular Mode was in a positive phase at the beginning of the season, but returned to neu-

tral values by July. Winter rainfall was lower than average over the southern half of the conti-

nent and especially so over Western Australia’s Gascoyne District. The southern half of the 

continent observed above-average maximum temperatures. Minimum temperatures were also 

higher than average along parts of the coast and across all of Tasmania but below average over 

large parts of central and northern Australia. 

Introduction 

This summary reviews the southern hemisphere and equatorial climate patterns for winter 2014, with particular attention given to the Austral-

asian and Pacific regions. The main sources of information for this report are analyses prepared by the Bureau of Meteorology. 

Pacific and Indian Basin climate indices 

Southern Oscillation Index 

The Troup Southern Oscillation Index
1
 (SOI) for the period January 2011 to December 2014 is shown in Fig. 1, together with a five-month 

weighted moving average. Sustained departures of the SOI from neutral values (generally considered to be between +8 and –8) can reflect El 

Niño–Southern Oscillation (ENSO) events; sustained positive values may indicate La Niña, while sustained negative values may indicate 

El Niño. The five-month weighted average SOI value approached El Niño thresholds at the end of winter 2014 after remaining mostly within the 

neutral range since February 2012 (the end of the 2011 La Niña). Monthly SOI values had been mostly neutral during this time (February 2012–

July 2014) with a few exceptions. Monthly SOI values for the winter 2014 season were –1.5, –3.0 and –11.4 for June, July and August respec-

tively, averaging to a winter SOI of –5.3. Mean Sea Level Pressure (MSLP) at Darwin was lower than average for June with a monthly anomaly 

of –1.3 hPa, but mostly typical for July and August (anomalies of –0.6 hPa and +0.3 hPa respectively). Austral winter coincides with the north-

                                                                    
1 The Troup Southern Oscillation Index (Troup 1965) used in this article is ten times the standardised monthly anomaly of the difference in mean sea level pressure (MSLP) 

between Tahiti and Darwin. The calculation is based on a sixty-year climatology (1933–1992). The Darwin MSLP is observed at Darwin Airport WMO 94120 and provided 

by the Bureau of Meteorology. Tahiti MSLP is observed at Papeete Airport WMO 91938 and provided by Météo France inter-regional direction for French Polynesia.  
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ern Australian dry season, and the negative seasonal anomaly at Darwin had little impact on local rainfall (see rainfall section). Monthly MSLP 

at Tahiti was mostly typical for winter: anomalies for June, July and August were +0.4 hPa, +0.8 hPa and +0.1 hPa respectively. 

Figure 1  Southern Oscillation Index, from January 2011 to December 2014, together with a five-month binomially weighted moving aver-

age. The means and standard deviations used in the computation of the SOI are based on the period 1933–1992. 

 

Composite monthly ENSO index (5VAR)  

Figure 2 5VAR composite standardised monthly ENSO index from January 2011 to December 2014, together with a weighted three-month 

moving average. 
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Multivariate ENSO index (MEI) 

The Multivariate ENSO Index
2
 (MEI), produced by the US Climate Diagnostics Center, is derived from a number of atmospheric and oceanic 

parameters which are typically associated with ENSO, and is calculated as a two-month mean. Significant negative values indicate La Niña, 

while significant positive values indicate El Niño. Monthly values had been neutral since winter 2012 before they started to rise at the beginning 

of 2014 (Fig. 3) and remained around +0.8 during winter. The bi-monthly values for the winter 2014 season were 0.878, 0.816, 0.858, and 

0.500, for May–June, June–July, July–August, and August–September respectively. 

The MEI values have been ranked over the 65-year record 1950–2014 for each two-month pair. The lowest rank (1) signifies the strongest 

La Niña case for that particular two-month pairing, while the highest rank (65) signifies the strongest El Niño case. Rankings for the winter 2014 

bi-monthly MEI values were 51, 51, 54, and 44 for May–June, June–July, July–August, and August–September respectively. Although this 

event did not develop into a full-blown El Niño, the July–August 2014 value was the 12
th-

strongest El Niño case since 1950 (between 1950 and 

2010 there were 16 declared El Niños). Note the April–May value was 59, the 7
th

-strongest El Niño case since 1950. 

Figure 3:  Bi-monthly Multivariate ENSO Index values from January 2011 to December 2014, together with a weighted average of three bi -

monthly values. 

 

Outgoing long-wave radiation 

Pacific Ocean 

ENSO can be tracked through changes in the strength and location of anomalous convection over the tropical Pacific, e.g. during El Niño, con-

vection around the Date Line is enhanced. Changes in outgoing long-wave radiation (OLR) over the tropics are due mostly to changes in con-

vection, with decreases (increases) in OLR associated with increased (decreased) convection. 

Standardised monthly anomalies
3
 of OLR are computed for a tropical region about the Date Line, 5° S to 5° N and 160° E to 160° W, by the 

Climate Prediction Center at the US National Oceanic and Atmospheric Administration (NOAA). Monthly values for winter were –0.7 W/m
2
, –

0.1 W/m
2
 and 0.4 W/m

2
 for June, July and August respectively. 

The spatial pattern of seasonal OLR anomalies across the globe is shown in Fig. 4. Anomalies around the Date Line were positive south of the 

equator but negative north of the equator. Across much of the Pacific, cloudiness along the equator was close to average. The pattern of average 

to below-average OLR in the western Pacific extended through most of the Maritime Continent. The OLR pattern in the western Pacific was 

inconsistent with El Niño, and the mixture of anomalies near the Date Line and the near-average values along the equator in the eastern Pacific 

                                                                    
2 5Multivariate ENSO Index obtained from http://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. 
3 Obtained from http://www.cpc.ncep.noaa.gov/data/indices/olr. 

http://www.esrl.noaa.gov/psd/
http://www.cpc.ncep.noaa.gov/data/indices/olr


Australian Meteorological and Oceanographic Journal 65:1 October 2015 150–171 153 

were more typical of a neutral ENSO state. Eight typhoons during the southern hemisphere winter contributed to below average OLR in the 

northwestern Pacific. Typhoon/Hurricane Genevieve was the most unusual, tracking eastward from the eastern north Pacific, across the central 

north Pacific and into the western north Pacific, and contributing to the below average OLR in those basins (see Fig. 4). Alignment between 

OLR and SST anomalies in the tropical Pacific was relatively weak this winter (see SST section).  

Figure 4  Global OLR anomalies for winter 2014 (W/m
2
). Base period is 1979–2000. 

 

Figure 5 Australian OLR anomalies for August 2014 (W/m
2
). Base period is 1979–2000. 
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Indian Ocean 

Figure 4 shows a large region of below average OLR (increased convection) off Sumatra, extending west to around 85° E and covering much of 

an area from the equator down to 10° S. Also present is a larger region of above average OLR (decreased convection) in the western Indian 

Ocean extending to around 10° north and south of the equator in parts, and stretching from about 50° E to at least 80° E. The OLR pattern looks 

like a typical response to a negative IOD SST pattern (see next section).  

Indian Ocean Dipole (IOD) 

A positive (negative) IOD is characterised by cooler (warmer) water around Sumatra in the eastern Indian Ocean and warmer (cooler) water in 

the tropical western Indian Ocean. Positive IOD years tend to result in decreased rainfall in southern and central Australia during winter and 

spring, while negative IOD years are usually associated with higher rainfall over southern Australia.  

The IOD can be represented by the Dipole Mode Index (DMI), e.g. sustained values of the DMI below –0.4 °C indicate a negative IOD event. 

The DMI is the difference in SST anomalies between a western node centred on the equator off the coast of Somalia (50° E to 70° E and 10° S 

to 10° N) and an eastern node in the Southern Hemisphere around Sumatra (90° E to 110° E and 10° S to 0° S). Weekly values of the DMI were 

lower than -0.4 °C throughout winter except for the first and last weeks (see Tab. 1). The weekly DMI reached a seasonal minimum of -0.79 °C 

at the start of August. 

Table 1  Weekly DMI values from winter 2014. 

Start Date (YYYYMMDD) End Date (YYYYMMDD) DMI (°C) 

20140602 20140608 -0.07 

20140609 20140615 -0.43 

20140616 20140622 -0.69 

20140623 20140629 -0.66 

20140630 20140706 -0.60 

20140707 20140713 -0.44 

20140714 20140720 -0.65 

20140721 20140727 -0.70 

20140728 20140803 -0.69 

20140804 20140810 -0.79 

20140811 20140817 -0.55 

20140818 20140824 -0.51 

20140825 20140831 -0.17 

 

Figure 6 illustrates the evolution of the 2014 negative IOD event. Developing from typical values in the second half of autumn, the DMI main-

tained negative values lower than –0.4 °C over most of winter before retreating back to more typical values in spring. 

Madden–Julian Oscillation (MJO) 

The MJO can be characterised as an eastward moving 'pulse' of cloud and rainfall near the equator that typically recurs every 30 to 60 days. The 

MJO is monitored by the Real-time Multivariate MJO (RMM) index. A description of this index and the associated phases can be found in 

Wheeler and Hendon (2004). 

Figure 7 shows an active pulse of the MJO over the Maritime continent in the second week of June, the Western Pacific in the last week of July, 

and the Indian Ocean for most of August. Impacts from the activity in August might typically result in reduced OLR over parts  of Western Aus-

tralia’s Gascoyne and Pilbara regions but this was not reflected in either the monthly (see Fig. 5) or seasonal OLR anomalies  (see Fig. 4). Figure 

8 shows the passage of OLR anomalies around the equator from 19 May 2013 to 19 May 2015. The June 2014 MJO event across Maritime Con-

tinent longitudes and the August 2014 event across Indian Ocean longitudes, stand out as easterly moving negative OLR anomalies (see Fig. 8) 
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Figure 6 Weekly DMI values from July 2010 to March 2015. 

 

Figure 7  Phase-space representation of the MJO index for June, July, August and September 2014. Daily values are shown in red, green, 

blue and brown for June, July, August and September respectively 
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Figure 8 Time-longitude section of daily-averaged OLR anomalies, averaged for 7.5º S to 7.5º N, for the period 19 May 2013 to 19 May 

2015. Anomalies are with respect to a base period of 1979–2010. 
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Oceanic patterns 

Sea surface temperatures (SST) 

Figure 9 shows winter 2014 SST anomalies in degrees Celsius (°C). These have been obtained from the US NOAA Optimum Interpolation 

analyses (Reynolds et al. 2002). 

Equatorial Pacific SST were greater than normal except around 145° W (Fig. 9). Table 2 shows that the NINO3.4 anomaly was lower than both 

the NINO4 and NINO3 anomalies for June, July and August. The SST pattern for winter does not look like a typical El Niño patt ern and 

monthly values of NINO3.4 never approached the El Niño threshold of 0.8 °C. While there were anomalies greater than 1 °C off the South 

American coast extending out to 120° W, there are also anomalies greater than 1 °C west of the Date Line. SST in the Pacific Ocean, north of 

the equator, were mostly warmer than average for winter while much of the South Pacific, from the equator down to 30° S, recorded near-

average SSTs.  

Table 2  NINO SST anomalies for the months of winter 2014, from ftp://ftp.cpc.ncep.noaa.gov/wd52dg/data/indices/sstoi.indices. 

Month 
NINO1+2 

Anomaly 

NINO3 

Anomaly 

NINO4 

Anomaly 

NINO3.4 

Anomaly 

June 1.64 0.89 0.59 0.46 

July 1.36 0.65 0.29 0.18 

August 1.27 0.52 0.46 0.20 

 

SSTs were close to average in the tropical western Indian Ocean but were warmer than average in the east and south with a large area of water 

more than 0.5 °C warmer than average off Sumatra (see Fig. 9). The warmer than average SSTs in the eastern Indian Ocean were responsible for 

the negative Indian Ocean Dipole event over winter. 

Figure 9  Anomalies of SST for winter 2014 (°C), calculated against a 30-year climatology (1961–1990). 

 

Equatorial Pacific sub-surface patterns 

The Hovmöller diagram for the 20 °C isotherm depth anomaly along the equator for March 2012 to August 2014, obtained from the TAO Pro-

ject Office, is shown in Fig. 10. The 20 °C isotherm depth is generally located close to the equatorial thermocline, which is the region of greatest 

temperature gradient with depth, and is the boundary between the warm near-surface and cold deep-ocean waters. Therefore, measurements of 

the 20 °C isotherm make a good proxy for the thermocline depth. Positive (negative) anomalies correspond to the 20 °C isotherm being deeper 

(shallower) than average. A lowering (lifting) of the thermocline depth results in less (more) cold water available for upwelling, and therefore a 

warming (cooling) of surface temperatures. 

A downwelling Kelvin wave that traversed the Pacific during autumn was still lowering the 20 °C isotherm by 20 m to around 30 m in the far 

eastern equatorial Pacific at the beginning of winter. The 20 °C isotherm was also lower than average in the eastern Pacific during August, hav-

ing again lowered by around 30 m at the end of the month.  
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Figure 11 shows a cross-section of monthly equatorial subsurface anomalies from May to August 2014 (obtained from the Centre for Australian 

Weather and Climate Research). Red shading indicates positive anomalies, and blue shading indicates negative anomalies. Strong warm anoma-

lies in the top 150 m of the eastern Pacific present in May decayed during winter with only a small area of weak warm anomalies present in the 

same region in July. Weak cool anomalies in the western Pacific in June strengthened and shifted eastward to cover much of the eastern Pacific 

during July. In August, the cool anomalies contracted eastward of 140° W between about 50 m and 150 m depth. Meanwhile in the central Pa-

cific, weak to moderate warm anomalies emerged by August in parts between about 160° E and 140° W from the surface down to 350 m depth. 

The relatively stable anomalies in the subsurface of the western equatorial Pacific from May to August are reflected in the weaker thermocline 

anomalies for those same longitudes.  

Figure 10 Time-longitude section of the monthly anomalous depth of the 20 °C isotherm at the equator (2º S to 2º N) for March 2012 to Au-

gust 2014. (Plot obtained from the TAO Project Office) 
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Figure 11 Four-month sequence from May 2014 to August 2014 of vertical sea subsurface temperature anomalies at the equator for the Pacific 

Ocean. The contour interval is 0.5 °C. (Plot obtained from the Centre for Australian Weather and Climate Research) 

 

Atmospheric patterns 

Surface analysis 

The MSLP pattern for winter 2014, computed by the Bureau of Meteorology’s Australian Community Climate and Earth-System Simulator 

(ACCESS)
4
 model, is shown in Fig. 12, and the associated anomaly pattern in Fig. 13. These anomalies are the difference from a 1979–2000 

climatology obtained from the National Centers for Environmental Prediction (NCEP) II Reanalysis data (Kanamitsu et al. 2002). The MSLP 

analysis has been computed using data from the 0000 UTC daily analyses of the ACCESS model. The MSLP anomaly field is not shown over 

areas of elevated topography (grey shading). 

Figure 12 shows the subtropical ridge lay over southern Australia with a local maximum of 1025.4 hPa over South Australia. The circumpolar 

trough was deeper than normal, more than 5 hPa lower than usual in parts (see Fig. 13), with two broad local minima; 976.7 hPa centred on 

100° E, and 974.3 hPa centred on 150° W. 

Figure 13 shows anomalous high pressure over South East Asia with a local maximum over Australia (+4.1 hPa) extending across the Tasman 

Sea to include New Zealand (+3.8 hPa). There were also regions more than 2.5 hPa above average in the South Atlantic Ocean. In the tropical 

Pacific anomalies were weakly positive west of 170° E and weakly negative east of 170° E. The lack of strong tropical Pacific MSLP anomalies 

is consistent with a neutral ENSO state. Similarly, there were no strong MSLP anomalies across the equatorial Indian Ocean. 

 

                                                                    
4For more information on the Bureau of Meteorology’s ACCESS model, see http://www.bom.gov.au/nwp/doc/access/NWPData.shtml  
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Figure 12 Winter 2014 MSLP (hPa), 5 hPa contour intervals. 

 

Figure 13 Winter 2014 MSLP anomalies (hPa), from a 1979–2000 climatology. 
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Figure 14 Winter 2014 500 hPa mean geopotential height (gpm). 

 

Figure 15 Winter 2014 500 hPa mean geopotential height anomalies (gpm), calculated against a 22-year climatology (1979–2000). 
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Mid-tropospheric analyses 

The 500 hPa geopotential height (an indicator of the steering of surface synoptic systems across the southern hemisphere, measured in gpm) is 

shown in Fig. 14 for winter 2014, with the associated anomalies shown in Fig. 15. The anomaly pattern for the 500 hPa geopotential height 

shows good alignment with the MSLP anomaly pattern, with local maxima for both layers (MSLP, 500 hPa mean geopotential height) over the 

Weddell Sea (+3.5 hPa, +75.9 gpm) and South Atlantic Ocean and local minima over the Ross Sea (<–7.5 hPa, –39.2 gpm) and Indian Ocean (–

5.6  hPa, –63.9 gpm). 

Southern Annular Mode (SAM) 

The SAM, also known as the Antarctic Oscillation or AAO, refers to shifts in the location of the belt of strong westerly winds in the middle to 

high latitudes of the southern hemisphere. Positive (negative) phases of SAM are associated with negative (positive) MSLP anomalies over 

Antarctica and positive (negative) anomalies in the mid-latitudes. This results in a poleward contraction (equatorward expansion) of the belt of 

westerly winds. In the Australian region positive SAM is associated with easterly wind anomalies, with decreased rainfall in southwest Western 

Australia and southeast Australia during the winter months (Hendon et al. 2007). Monthly values were +0.841, +0.247, and –0.059 for June, 

July and August respectively, and suggest the SAM could have contributed to southwest Western Australia’s very-much-below-average rainfall 

in June, but probably didn’t have a major influence on rainfall for the rest of the season. The last strong positive SAM event during winter oc-

curred in 2010, with monthly values of +2.071, +2.424, and +1.510 for June, July and August respectively, coinciding with the lowest winter 

rainfall on record for parts of southwest Western Australia. 

Winds 

Winter 2014 low-level (850 hPa) and upper-level (200 hPa) wind anomalies (from the 22-year NCEP II climatology) are shown in Figures 16 

and 17 respectively. Isotach contours are at 5 m s
−1

 intervals. Low level winds (Fig. 15) were close to average for most of the tropics, mid-

latitudes, and the Arctic during winter. Only a few regions recorded substational anomalies. There were stronger anomalies at higher latitudes  in 

the southern hemisphere (7.8 m s
−1 

over far southern Chile and 11.4 m s
−1 

over Antarctica, just west of the Date Line). Upper level winds (Fig. 

17) were stronger than average in parts of the southern hemisphere (10.8 m s
−1

 over the southern Indian Ocean, 11.3 m s
−1

 over the central South 

Pacific) and, to a lesser extent, in the northern hemisphere (9.2 m s
−1

 over the Gulf of Alaska). 

Figure 16 Winter 2014 850 hPa vector wind anomalies (m s
–1

), calculated against a 22-year climatology (1979–2000). The anomaly field is 

not shown over areas of elevated topography 
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Figure 17 Winter 2014 200 hPa vector wind anomalies (m s
–1

), calculated against a 22-year climatology (1979–2000). 

 

Australian region 

Rainfall 

Australian winter rainfall totals for 2014 are shown in Fig. 18, while Fig. 19 shows the rainfall deciles for the same period. The deciles are cal-

culated with respect to gridded rainfall data for all winters between 1900 and 2014. Winter rainfall averaged over Australia was 46.3 mm, about 

28% or 17.7 mm drier than the 1961–1990 average of 64.0 mm (see Table 3). Winter rainfall was the lowest on record for a large part of the 

north of Western Australia’s Gascoyne District. Rainfall was below average over much of the southern half of Australia, including the southern 

half of Western Australia, most of South Australia, northern Victoria, much of southern New South Wales, and western Tasmania. This con-

trasted with the preceding autumn, when rainfall was above average over much of the southern half of Australia, including much of South Aus-

tralia, New South Wales, and northern Victoria. Winter rainfall was also below average for parts of the Northern Territory and southeastern and 

western Queensland, but above average over parts of the Cape York Peninsula and the Kimberley. There were other small areas of above-

average rainfall observed in the northeast of the Northern Territory, southwestern Queensland, northern New South Wales, and along the east 

coast of New South Wales and far eastern Victoria. The Northern Territory was the most anomalously dry State or Territory recording only 41% 

of its long-term average rainfall for June–August and no State or Territory recorded a positive anomaly. 

Rainfall was below average over most of the western half of Australia during June and very much below average for much of Western Australia 

away from the Kimberley and Pilbara. June rainfall was above average for the coastal southeast mainland and the Cape York Peninsula. July 

rainfall was below to very much below average over the Gascoyne in Western Australia, and also below average for much of the eastern 

mainland. Moist onshore flow brought above-average rainfall to northwestern Australia in July, while cold fronts did the same for Tasmania. 

August was particularly dry for southern Australia (including Tasmania) with large areas along the coastline very much drier than average. For 

the season as a whole, 34% of Western Australia recorded winter rainfall that was very much below average. Rainfall for August was very much 

above average along the coast of southeast Queensland and New South Wales. In the middle of August, an East Coast Low off the New South 

Wales central coast delivered two-day rainfall totals above 100 mm to much of southern coastal New South Wales. At the end of August, an-

other low off the New South Wales coast helped produce two-day rainfall totals above 100 mm for much of northern coastal New South Wales. 
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Figure 18  Winter 2014 rainfall totals (mm) for Australia. 

 

Figure 19 Winter 2014 rainfall deciles for Australia. Decile ranges are based on grid-point values over the winters 1900–2014. 
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Table 3 Summary of the seasonal rainfall ranks and extremes on a national and State basis for winter 2014. The ranking in the last column 

goes from 1 (lowest) to 115 (highest) and is calculated over the years 1900 to 2014 inclusive. 

Region 
Highest seasonal 

total (mm) 

Lowest seasonal 

total (mm) 

Highest daily total 

(mm) 

Area-averaged 

rainfall (mm) 

Rank of area-

averaged 

rainfall 

% difference 

from mean 

Australia 

1346.8 at 

Bellenden Ker Top 

Station (Qld) 

Zero at several 

locations 

230.2 at 

Ballina (Burnet St) 

(NSW), 28 August 

46.3 20 –28 

Queensland 

1346.8 

Bellenden Ker Top 

Station 

Zero at several 

locations 

118.0 at 

Bellenden Ker 

Top Stn  13 June 

40.4 47 –21 

New South Wales 
725.3 at 

Ballina 

22.8 at 

Tibooburra 

(Narriearra) 

230.2 at 

Ballina (Burnet St) 

28 August 

109.5 48 –6 

Victoria 
754.0 at 

Falls Creek 

30.7 at 

Ouyen  

118.0 at 

Weeragua (Cann 

River (East 

Branch)) 

15 June 

174.0 32 –14 

Tasmania 
886.0 at 

Lake Margaret Dam 

81.8 at 

Tunbridge 

(Austin-Vale) 

102.2 at 

Strathgordon 

(Gordon Power 

Station) 

31 July 

375.0 28 –14 

South Australia 
525.4 at 

Uraidla 

Zero at several     

locations 

76.0 at 

Port Lincoln 

(Woolga) 

13 June 

34.5 21 –38 

Western Australia 
654.0 at 

Cowaramup 

Zero at several     

locations 

215.0 at 

Cape Leveque 

13 July 

34.6 

 

9 

 

–43 

Northern Territory 96.8 at Cape Wessel 
Zero at several 

locations 

67.2 at 

Cape Wessel 

7 June 

7.4 44 –59 

 

Table 4 Percentage areas in different categories for winter 2014 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 are given to one decimal place.  

Region 
Lowest on record 

(%) 
Severe deficiency (%) Decile 1 (%) Decile 10 (%) 

Highest on record 

(%) 

Australia 1.83 7.5 13.5 1.0 0.00 

Queensland 0.00 0.0 0.8 2.8 0.00 

New South Wales 0.00 0.0 1.1 0.8 0.00 

Victoria 0.00 0.0 10.7 0.0 0.00 

Tasmania 0.00 0.0 0.0 0.0 0.00 

South Australia 1.14 5.3 15.6 0.1 0.00 

Western Australia 5.15 20.3 32.2 0.9 0.00 

Northern Territory 0.00 0.4 1.7 0.0 0.00 

 

Drought 

Winter rainfall in the lowest 10% of historical records across a large part of the west of Western Australia contributed to rainfall deficiencies at 

longer timescales (Fig. 20). Areas of serious deficiency (below the 10
th

 percentile) affected some coastal regions of Western Australia, large 

areas of Queensland and smaller areas of northern New South Wales and western Victoria for a variety of periods extending from twelve (Sep-
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tember 2013 to August 2014) to thirty-one months (February 2012 to August 2014). The remainder of the southern Australia wet season, Sep-

tember to November, delivered below average rainfall across southern Australia, except for parts of Western Australia. 

Figure 20 Winter 2014 rainfall deficiencies for Australia. Only those areas in or below the tenth percentile are shown. Percentiles are based on 

grid-point values over all winters from 1900–2014. 

 

Temperature 

Figures 21 and 23 show the maximum and minimum temperature anomalies respectively for winter 2014
5
. Area-averaged anomalies have been 

calculated using the Bureau’s Australian Climate Observations Reference Network – Surface Air Temperature (ACORN-SAT) dataset
6
 (relative 

to a reference period of 1961–1990). Figures 22 and 24 show the corresponding maximum and minimum temperature deciles, calculated using 

monthly temperature analyses from 1911 to 2014. A summary of percentage areas within highest and lowest maximum and minimum tempera-

ture deciles for each State and Territory is shown in Table 5, with ranks and extremes in Tables 6 and 7.   

Winter 2014 was generally a warmer than average season for maximum temperatures in Australia. Figure 22 shows that most of western and 

southern Western Australia and Tasmania recorded very much above average maximum temperatures, while most of South Australia, Victoria, 

New South Wales, the southeastern quadrant of Queensland, and the Northern Territory’s Top End recorded above-average maximum tempera-

tures. Averaged across the season, the Australian area average maximum temperature was 0.69 °C warmer than average (see Table 6). Maxi-

mum temperatures were mostly within one degree of their long-term averages except for Tasmania and southwest Western Australia where they 

were at least one degree warmer than average. Tasmania observed its second-warmest, and Western Australia its equal third-warmest winter 

maxima on record. Monthly maximum temperatures remained warmer than usual across the season. The national monthly anomalies were: 

+0.53 °C in June (June was also Tasmania’s eighth-warmest), +0.90 °C in July (also New South Wales seventh-warmest July and Tasmania’s 

fifth-warmest), and +0.64 °C in August (also Tasmania’s fourth-warmest August and Western Australia’s fifth-warmest). 

Minimum temperatures averaged over winter were mixed; some areas recorded near-average temperatures while others recorded above- or be-

low-average temperatures. Figure 24 shows that the main region which observed below-average minimum temperatures was centred on the 

Northern Territory, extending across the border into Western Australia (19.6% of the Northern Territory in decile 1 (the lowest 10% of historic 

records), 49.9% in either decile 2 or 3 (between the lowest 10% and 30% of historic records)). Temperature anomalies more than one degree 

                                                                    
5 See Jones et al. 2009 for more details relating to the spatial analyses of temperature data.  
6 See http://www.bom.gov.au/climate/change/acorn-sat/index.shtml for a full range of documentation 

http://www.bom.gov.au/climate/change/acorn-sat/index.shtml
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cooler than average were mostly confined to those same areas. Elsewhere, minimum temperatures for the season were mostly within one degree 

of their long-term averages. National monthly minimum temperature anomalies were: +0.38 °C in June (also Victoria’s fifth-warmest June), –

0.29 °C in July and –0.50 °C in August (also Victoria’s tenth-coolest August, and the Northern Territory’s fourth-coolest).  

Figure 21 Winter 2014 maximum temperature anomalies (°C), calculated against a 30-year climatology (1961–1990). 

 

Table 5 Percentage areas in different categories for winter 2014. 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 are given to one decimal place. Grid-point deciles calculated 

with respect to 1910–2014. Area-averaged values are derived from the Bureau’s ACORN-SAT dataset.  

 Maximum Temperature Minimum Temperature 

Region 
Lowest on 

record 
Decile 1 Decile 10 

Highest on 

record 

Lowest on 

record 
Decile 1 Decile 10 

Highest on 

record 

Australia 0.00 0.0 23.8 3.45 0.00 4.8 3.0 0.06 

Queensland 0.00 0.0 2.5 0.00 0.00 0.0 0.0 0.00 

New South 

Wales 
0.00 0.0 22.0 0.00 0.00 0.0 3.3 0.30 

Victoria 0.00 0.0 27.7 0.00 0.00 0.0 20.5 0.80 

Tasmania 0.00 0.0 100.0 18.23 0.00 0.0 4.6 0.00 

South 

Australia 
0.00 0.0 11.1 0.00 0.00 0.0 4.1 0.00 

Western 

Australia 
0.00 0.0 54.3 10.08 0.00 4.8 4.6 0.00 

Northern 

Territory 
0.00 0.0 0.0 0.00 0.00 19.1 0.0 0.00 
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Figure 22  Winter 2014 maximum temperature deciles. Decile ranges are based on grid-point values over the winters 1910–2014. 

 

Figure 23 Winter 2014 minimum temperature anomalies (°C), calculated against a 30-year climatology (1961–1990). 
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Figure 24 Winter 2014 minimum temperature deciles. Decile ranges are based on grid-point values over the winters 1910–2014. 
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Table 6 Summary of the seasonal maximum temperature ranks and extremes on a national and State basis for winter 2014. The ranking in 

the last column goes from 1 (lowest) to 105 (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 
32.9 at Middle 

Point (NT) 

1.1 at Mount 

Hotham (Vic) 

35.9 at Middle 

Point (NT) on 7 

and 8 August 

–5.7 at Thredbo 

Top Station 

(NSW) on 1 

August 

0.69 91 

Queensland 
31.2 at 

Scherger  

15.7 at 

Applethorpe 

34.0 at Weipa        

on 24 August 

9.1 at Applethorpe          

on 18 July 
0.47 76 

New South Wales 21.7 at Casino  
1.2 at Thredbo 

Top Station 

29.1 at Casino  on 

1 August 

–5.7 at Thredbo 

Top Station         

on 1 August 

0.94 =94 

Victoria 17.4 at Mildura  
1.1 at Mount 

Hotham 

26.3 at Mildura  

on 31 August 

–5.5 at Mount 

Hotham         on 

01/08 

0.71 90 

Tasmania 15.4 at Bicheno  
4.7 at Mount 

Wellington 

20.6 at Low Rocky 

Point      on 23 

August 

–3.0 at Mount 

Wellington     on 

10 August 

1.21 

104 

Second-highest 

(record +1.23 °C 

in 1988) 

South Australia 21.4 at Marree 
10.5 at Mount 

Lofty 

33.1 at Tarcoola  

on 31 August 

5.7 at Mount Lofty          

on 9 July 
0.80 88 

Western Australia 
32.1 at 

Wyndham Aero 
15.9 at Katanning 

36.3 at Wyndham 

Aero              on 2 

August 

9.8 at Hopetoun 

North       on 22 

June 

1.15 

=102 

Equal-third-

highest (record 

+1.56 °C in 2002) 

Northern 

Territory 

32.9 at Middle 

Point 
19.6 at Kulgera 

35.9 at Middle 

Point         on 7 

and 8 August 

7.5 at Alice 

Springs on 13 July 
–0.16 54 
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Table 7 Summary of the seasonal minimum temperature ranks and extremes on a national and State basis for winter 2014. The ranking in 

the last column goes from 1 (lowest) to 105 (highest) and is calculated over the years 1910-2014. 

Region 

Highest seasonal 

mean minimum 

(°C) 

Lowest seasonal 

mean minimum 

(°C) 

Highest daily 

minimum 

temperature (°C) 

Lowest daily 

temperature (°C) 

Area-averaged 

temperature 

anomaly (°C) 

Rank of area-

averaged 

temperature 

anomaly 

Australia 
24.1 at Coconut 

Island (Qld) 

-3.9 at Thredbo 

Top Station 

(NSW) 

28.2 at Browse 

Island (WA) on 1 

June 

–13.0 at Perisher 

Valley (NSW)  

on 3 August 

–0.14 49 

Queensland 
24.1 at Coconut 

Island 
1.9 at Stanthorpe  

26.4 at Coconut 

Island       on 6 

June 

–7.0 at 

Stanthorpe on 12 

July 

0.33 =69 

New South Wales 
12.6 at Cape 

Byron 

-3.9 at Thredbo 

Top Station 

18.0 at Cape 

Byron on 3 June 

–13.0 at Perisher 

Valley on 3 

August 

0.39 71 

Victoria 
10.1 at Wilsons 

Promontory  

-2.8 at Mount 

Hotham 

15.4 at Gabo 

Island on 1 June 

–9.3 at Mount 

Hotham         on 

12 August 

0.37 =76 

Tasmania 
9.1 at Swan 

Island 
-1.0 at Liawenee 

15.2 at Swan 

Island          on 2 

June 

–8.7 at Liawenee             

on 9 June 
0.49 82 

South Australia 
12.2 at Neptune 

Island 
2.6 at Yongala 

16.0 at 

Oodnadatta  on 23 

July 

–6.6 at Yunta     

on 6 August 
0.06 =50 

Western Australia 
22.8 at 

Troughton Island 
2.7 at Yeelirrie 

28.2 at Browse 

Island on 1 June 

–5.0 at Eyre                 

on 11 August 
–0.26 41 

Northern Territory 23.3 at Cape Don 
3.0 at Alice 

Springs  

27.5 at Cape Don             

on 6 June 

–6.0 at Arltunga             

on 7 July 
–1.12 18 
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