
Introduction

Persistent neutral to slightly warm conditions in the
equatorial Indian and Pacific Oceans during the early
months of 2005 became near normal to slightly cool
during the winter. The SOI rebounded from the warm-
event-like negative values in April and May, to slight-
ly positive values for June and July. The generally
small magnitude winter SOI values, coupled with nor-
mal conditions in the equatorial Indian and Pacific
Oceans, greatly reduced the possibility of an El Niño
event occurring in the latter part of 2005. 

The higher than normal mean sea-level pressure
(MSLP) over Australia during the earlier months of
the year dropped sharply to below normal in June, as
a succession of troughs and low pressure systems pro-
duced widespread rainfall over most of central and
southern Australia. During winter, above average to
very much above average rainfall occurred over most
of Australia. Only parts of northern Northern
Territory, southwestern Western Australia, and parts
of central and western South Australia observed
below average rainfall. 

Following the warmest autumn on record (Bettio
2006), the warm conditions over Australia generally
eased through the winter months, however, tempera-
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Southern hemisphere circulation patterns and associated
anomalies are reviewed for the austral winter (June – August)
2005. Emphasis is given to the Pacific Basin climate indicators
and Australian rainfall and temperature patterns. After a very
dry start to the year, winter rainfall was above normal. In June,
the Australian area-averaged rainfall was 44.5 mm (91 per cent
above normal), the sixth-highest June rainfall on record and
the highest since 1951. Overall, Australian winter rainfall was
the highest since the 1998 La Niña event.

Despite increased rainfall and hence cloudiness, maximum
temperatures continued to be above average over virtually the
entire continent. Large areas of eastern, northern and central
Australia experienced minimum temperatures between 1°C
and 3°C warmer than average during winter with peak anom-
alies of between +3°C and +4°C over parts of central
Queensland. 

Following neutral conditions during autumn, both atmos-
pheric and oceanic ENSO indicators were generally neutral
throughout the winter.



tures that were above to very much above average
remained across central and eastern Australia and
parts of Western Australia.

Data

The main sources of information used for this sum-
mary were the Climate Monitoring Bulletin(Bureau
of Meteorology, Melbourne, Australia) and the
Climate Diagnostics Bulletin(Climate Prediction
Center, Washington D.C., USA). Data sources are
given in the Appendix.

Pacific Basin climate indices

The Southern Oscillation Index (SOI)*
The El Niño-like April and May SOI values of -11.2
and -14.5, respectively, failed to persist into June.
Instead, the June SOI showed a sharp rebound to a
small positive value of +2.6, though the SOI then
dropped to +0.9 in July and fell further to -6.9 in
August (Fig.1). Overall, the mean winter SOI was
only -1.1, representing neutral conditions. MSLP at
both Darwin and Tahiti in June and July were very
close to their normal values. The June and July MSLP
for Darwin were 1012.1 hPa (normal 1012.5) and
1013.2 hPa (normal 1013.1) respectively, while those
for Tahiti were 1013.6 hPa (normal 1013.7) and
1014.3 hPa (normal 1014.1). The return to a negative
SOI value in August was mainly driven by the con-
tinued positive pressure anomaly at Darwin (+0.7
hPa), while most of central, northern and eastern
Australia witnessed MSLP values 2.5 to 5.0 hPa
above normal. The August MSLP for Tahiti was
1014.1 hPa, only 0.3 hPa lower than the normal. 

Multivariate ENSO index
The neutral state of the tropical atmosphere suggested
by the SOI was supported by the Climate Diagnostics
Center (CDC) Multivariate ENSO Index (MEI)
(Wolter and Timlin 1993, 1998), a two-monthly index
derived from a number of atmospheric and oceanic
parameters typically associated with El Niño and La
Niña, with negative values indicating cooler condi-
tions and positive values indicating warmer condi-
tions. From January to August the MEI showed a
clearly declining trend. The June/July and
July/August values of the MEI were +0.42 and +0.43

respectively, a clear drop from the March/April and
April/May values of the MEI of +0.56 and +0.71
respectively. When ranked against historical values,
the MEI ranking of 36 and 37 (of 56), suggesting neu-
tral conditions. 

Outgoing long wave radiation
The time series of monthly standardised outgoing
long wave radiation (OLR) from January 2001 to
August 2005 is shown in Fig. 2. These data were pro-
vided by the Climate Prediction Center, Washington
D.C. (CPC 2005), and are a measure of the amount of
long wave radiation emitted from an equatorial region
centred about the date-line (5°S to 5°N, 160°E to
160°W). Negative (positive) values of the OLR index
suggest cooler (warmer) black-body temperatures,
which tend to be associated with an increase
(decrease) in high cloud amount. This may also signal
increased (decreased) rainfall. Studies have shown
that during El Niño events, OLR is generally reduced
(i.e. convection is generally enhanced) along the
equator, particularly near and east of the date-line.
During La Niña events, OLR is often increased (i.e.
convection is often suppressed) over the same region
(Vincent et al. (1998)).

Just as OLR anomalies fluctuated about the mean
during the course of autumn 2005, a similar pattern
occurred during the winter months. The OLR index
increased from -0.1 in May to 0.3 in June, indicating
a slight decrease in convection over the two months.
It then dropped to -0.3 in July, indicating a slight
increase in convection. Convection in the western
equatorial Pacific decreased again from July to
August driving the index up to 0.6. Overall the winter
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Fig. 1 Southern Oscillation Index, January 2001 to
August 2005 inclusive. A curve of five-month
moving averages has been superimposed on
the graph. Means and standard deviations
based on the period 1933-92.

*The SOI used here is ten times the monthly anomaly of the differ-
ence in mean sea-level pressure between Tahiti and Darwin, divided
by the standard deviation of that difference for the relevant month,
based on the period 1933-1992.



OLR index was 0.2, indicating below average con-
vective activity in the region during winter, and the
end of weak El Niño-like conditions observed during
the preceding autumn (Bettio 2006).

Oceanic patterns

Sea-surface temperatures (SSTs)
Winter 2005 SST anomalies are shown in Fig. 3,
obtained from the NOAA Optimum Interpolation
analyses (Reynolds et al. 2002). Positive (warm)
anomalies are shown in red shades, and negative
(cool) anomalies in blue shades.

Generally, winter SST anomalies in the equatorial
Pacific continued a weak cooling trend, a trend which

had first emerged during the summer months. This
was especially evident in the central Pacific. This
cooling trend put an end to the weak warm conditions
that were prevalent over the equatorial Pacific during
the latter half of 2004 (Bettio and Watkins 2005), and
first half of 2005 (Beard (2005), Bettio (2006)). The
NINO3.4 index reflected this cooling trend, with val-
ues of +0.53°C, +0.42°C and +0.22°C for June, July
and August respectively. A similar decreasing trend
was witnessed for the NINO4 index with values of
+0.52°C, +0.47°C and +0.44°C, and for the NINO3
index with values of +0.49°C, +0.49°C and +0.33°C
for the corresponding winter months. 

The area of negative SST anomalies along the
equator in the far-eastern Pacific was still evident in
winter (Fig. 3) after they first appeared during
February. This was partly reflected in the NINO1
indices for June (-0.19°C), July (-0.20°C) and August
(-0.22°C), as well as in the NINO2 index, which
showed weak negative values for June (-0.05°C) and
July (-0.14°C), though August (0.05°C) was weakly
positive. 

In the Australian region, winter SSTs were gener-
ally slightly higher than normal around the continent,
especially in the region of the Tasman Sea. SSTs were
generally lower than normal over the southern and
southeast Indian Ocean near Western Australia, and
also in the waters south of Tasmania.

The general cooling trend over the tropical Pacific
during winter was indicative of the end of weak El
Niño-like conditions over the basin.

Subsurface ocean patterns
The Hovmöller diagram for the 20°C isotherm depth
anomaly across the equator from January 2001 to
August 2005, obtained from the Bureau of
Meteorology Research Centre, is shown in Fig. 4. The
20°C isotherm depth is generally situated close to the
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Fig. 2 Standardised anomaly of monthly outgoing
long wave radiation averaged over 5°N-5°S
and 160°E-160°W, for January 2001 to August
2005 inclusive. Negative (positive) anomalies
indicate enhanced (reduced) convection and
rainfall. Anomalies are based on a 1979-95
base period.  After CPC (2005).

Fig. 3 Anomalies of sea-surface temperature for winter 2005 (°C).



equatorial ocean thermocline, the region of greatest
temperature gradient with depth and the boundary
between the warm near-surface and cold deep ocean
water. Positive anomalies correspond to the 20°C
isotherm being deeper than average, and negative
anomalies to it being shallower than average.
Changes in the thermocline depth may act as a pre-
cursor to future changes at the surface.

In June 2005 the 20ºC isotherm depth anomalies
showed very close to normal values right across the
equatorial Pacific, especially during the first half of
the month. A very weak downwelling oceanic Kelvin
wave, which was spawned by a westerly wind burst in
April, reached the eastern Pacific late in June. This,
coupled with slightly weakened trade winds in the
eastern Pacific late in the month, resulted in a deep-
ening of the thermocline in the east and hence warmer
subsurface temperatures. The 20°C depth anomalies
were around 20 m, and remained so for most of July.

However by the second half of the month, 20°C
depth anomalies in the central Pacific, east of the

date-line, became negative, indicating a shallowing of
the thermocline in the wake of the weak Kelvin wave.
These negative anomalies intensified during early
July, peaking at about -30 m in late July/early August,
then remaining negative until the end of the winter. It
would appear that these negative anomalies were the
result of an upwelling Kelvin wave, possibly initiated
by reflection off the western boundary of a Rossby
wave generated by the short period of westerly wind
anomalies during April. A period of slightly enhanced
trade winds may have acted to enhance this anomaly.
A weak westerly anomaly in the western Pacific in
late July resulted in some positive anomalies in the
subsurface near the date-line. 

A cross-section of equatorial subsurface tempera-
ture anomalies from May to August 2005 is shown in
Fig. 5. Red shades indicate positive anomalies, and
blue shades negative anomalies. One outstanding fea-
ture was a 100 m thick negative anomaly layer locat-
ed between two weak positive anomaly layers at a
depth of about 100 to 200 metres between 140°E to
180°E. This negative anomaly layer formed in April
2005 and was maintained through to the winter
months. From June to August, this layer extended fur-
ther into the eastern Pacific and towards the surface,
forcing the upper-level positive anomaly area to
decrease in size, and hence all but disappear during
August. Because of the existence of this negative
anomaly layer, the upper-level positive SST anomaly
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Fig. 4 Time-longitude section of the monthly anom-
alous depth of the 20°C isotherm at the equa-
tor for January 2001 to August 2005. Base
period: 1979-89. Contour interval is 10 m. 

Fig. 5 Four-month May to August 2005 sequence of
vertical temperature anomalies at the equator.
Contour interval is 0.5°C.



area west of the date-line was restricted to a very lim-
ited area. Overall, the equatorial subsurface was gen-
erally near normal, in agreement with other indicators
showing neutral conditions.

Atmospheric patterns

Surface analyses
The winter 2005 mean sea-level pressure (MSLP)
pattern, computed from the Australian Bureau of
Meteorology’s Global Assimilation and Prediction
(GASP) model, is shown in Fig. 6, with the associat-
ed anomaly pattern provided in Fig. 7. These anom-
alies are the difference from a 1979-2000 climatology
obtained from the National Centers for Environment-
al 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
Australian Bureau of Meteorology’s GASP model.
The MSLP anomaly field is not shown over areas of
elevated topography (grey shading). 

The winter MSLP pattern (Fig. 6) displayed a rel-
atively zonal structure in the mid to high latitudes.
The Antarctic circumpolar trough showed four mini-
ma located at 20°E, 90°E, 150°W and 30°W. The cir-
cumpolar trough was somewhat stronger than usual
for winter, with negative MSLP anomalies over most
regions south of 60°S. 

In the tropical Pacific, MSLP anomalies (Fig. 7)
were mostly small in magnitude, reaching minima of
-1.4 hPa to the south and -1.3 hPa north of the equa-

tor. Though weak they give some indication of the
positive SST anomalies in the region, which would
have enhanced low-level warming and hence
reduced pressures. 

A negative MSLP anomaly pattern covered most
of the Australian continent during June, however this
was replaced by an even stronger positive anomaly
pattern in July and August. As a result, winter, over-
all, saw generally positive MSLP anomalies occur
over the Australian continent and surrounding
regions, with an area of MSLP anomalies greater than
2.5 hPa covering part of eastern Australia. These gen-
erally higher pressures were also reflected in the
increased OLR (decreased high cloud) observed dur-
ing the season, which in turn contributed to the
warmer than normal conditions over Australia (see
Australian temperatures section).

Mid-tropospheric analyses
The 500 hPa geopotential height (an indicator of the
steering of surface synoptic systems) across the
southern hemisphere is shown in Fig. 8, with associ-
ated anomalies displayed in Fig. 9. Over Australia,
with the exception of Western Australia, 500 hPa
heights were above average, with peak anomalies of
over 30 m near the southeast coast of Victoria and
New South Wales. 

Other features of note include an area of below
average 500 hPa heights (-48 m) situated over the
southern tip of South Africa at around 50°S, 30°E,
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Fig. 6 Mean sea-level pressure for winter 2005 (hPa).

Fig. 7 Anomalies of the mean sea level pressure from
the 1979-2000 National Centers for
Environmental Prediction Reanalysis II clima-
tology, for winter 2005 (hPa).



and heights 80 m below normal to the west of Chile
(40°S, 115°W). This, combined with strong positive
anomalies further to the south, is indicative of
enhanced seasonal blocking in this region (Fig. 10).
This is discussed further in the following section.

At the mid to high latitudes, the major 500 hPa
height anomalies (Fig. 9) were generally centred over
the same locations as their MSLP counterparts.
Combined, this suggests a largely barotropic atmos-
pheric structure.

Blocking
The time-longitude section of the daily southern
hemisphere blocking index (BI)* is shown in Fig. 10,
with the start of the season at the top of the figure.
This index is a measure of the strength of the zonal
500 hPa flow in the mid-latitudes (40°S to 50°S) rel-
ative to that at subtropical (25°S to 30°S) and high
(55°S to 60°S) latitudes. Positive values of the block-
ing index are generally associated with a split in the
mid-latitude westerly flow centred near 45°S and
mid-latitude blocking activity. 

Averaged over the whole season, blocking activity
was near normal through most of southern hemi-
sphere mid-latitudes, apart from in the central and
eastern Pacific (Fig. 11). Peak seasonal mean BI val-
ues were located around 150°W (Fig. 11), east of, and
slightly greater than, the region of maximum climato-
logical values. This was consistent with the 500 hPa
anomalies mentioned above. The region from eastern
Australia to the central Pacific (140ºE to 140ºW) is
climatologically favoured for blocking (Trenberth and
Mo 1985; Sinclair 1996).

Positive daily BI values mainly occurred between
120°E and 90°W during winter, with several strong
centres (BI > 60). The first event, starting mid-June,
was centred around 135°W, and continued for about a
week and gradually shifted to the date-line at the same
time. The second major event started around the mid-
dle of July, in the vicinity of the date-line, and contin-
ued for more than a week. 
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Fig. 8 Mean 500 hPa geopotential heights for winter
2005 (gpm).

Fig. 9 Anomalies of the 500 hPa geopotential height
from the 1979-2000 National Centers for
Environmental Prediction reanalysis II clima-
tology, for winter 2005 (gpm).

* The blocking index is defined as BI = 0.5[U25 + U30 – (U40 + 2U45
+ U50) + U55 + U60] where Ux is the westerly component of the 500
hPa wind at latitude x.

Fig. 10 Winter 2005 daily blocking index: time-longi-
tude section. Day 1 is 1 June.



Low and upper-level winds
Winter 2005 low-level (850 hPa) and upper-level
(200 hPa) wind anomalies (from the 22 year NCEP II
climatology) are shown in Figs 12 and 13 respective-
ly. Isotach contours are at 5 m s–1 interval, and in Fig.
12 the regions of the globe where the land rises above
the 850 hPa height are shaded grey. At the low levels,
the wind anomalies (Fig. 12) generally reflected the
MSLP anomalies (Fig. 7). Notable wind anomalies in
the southern hemisphere include the strong circula-
tion pattern associated with the aforementioned

MSLP and 500 hPa anomalies located near 50°S,
140°W. This feature was also evident in the upper lev-
els (Fig. 13).

In the Australian region, low-level anomalous
northerly winds (Fig. 12) were significant over the
north, central and east of the country. A notable circu-
lation feature in the region was the cyclonic anomaly
over the eastern Indian Ocean, which contributed
somewhat to the anomalous northerly flow over
Western Australia. The most outstanding feature was
the anticyclonic anomaly situated between Australia
and New Zealand, which contributed significantly to
the north to northeasterly flow over eastern Australia.
At the upper levels, anomalous winds (Fig. 13) were
mostly weak. 

Low-level wind anomalies in the tropical Pacific
were generally fairly weak in winter, reflecting a set-
tled neutral condition. However some weakening of
the trade winds was evident north of the Solomon
Islands. Similar to the preceding autumn (Bettio
2006), there was some evidence of anomalous weak
southerly (cross-equatorial) flow in the eastern
Pacific. There was divergent wind flow near the trop-
ical coast of South America south of the equator
which might have contributed to the negative SST
anomalies at that region.

Wind anomalies across the tropical Pacific at the
200 hPa level were also fairly weak on and immedi-
ately adjacent to the equator. There were some areas
of easterly anomalies which peaked at over 5 m s-1

around 15°S, 120°W, possibly indicating a slight
weakening of the Walker Circulation.
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Fig. 11 Mean southern hemisphere blocking index for
winter 2005 (bold line). The dashed line shows
the corresponding long-term average. The
horizontal axis shows the degrees east of the
Greenwich meridian.

Fig. 12 Winter 2005 850 hPa vector wind anomalies with contours of vector magnitude overlaid. The contour interval
is 5 m s–1, with values above 5 m s–1 stippled.



Australian region

Rainfall
The distribution of Australian rainfall totals for winter
2005 is shown in Fig. 14, whilst Fig. 15 shows the
associated decile ranges based on gridded rainfall
data for all autumns from 1900 to 2005.

Winter 2005 was notable by its very much above
average rainfall. A key feature was the heavy (100 to
200 mm) and widespread rain belt, which covered a
climatologically dry area from central Western
Australia, across southern Northern Territory and cen-
tral and southwest Queensland. As a result, rainfall
was above to very much above average over most of
central and northern Western Australia, the southern
half of Northern Territory, east and northeast South
Australia, most of central and western New South
Wales, and most of Queensland. This good winter rain
temporarily reduced the deficits over many of the
drought-affected parts of the continent.

Analysis for each of the individual winter months
(not shown) indicates generally above average rain-
fall covered most of the Australian continent during
each month. Table 1 summarises seasonal rainfall
ranks and extremes on a national and State basis.
These indicate that Australia had its twelfth wettest
winter since 1900, with the nation-wide average win-
ter rainfall total of 91.3 mm being the highest since
the 1998 La Nina event. Individual States such as
Queensland, New South Wales and Western Australia
also recorded their highest totals since 1998, while the
Northern Territory recorded its highest rainfall total
since 1986. 

Of the three winter months, June made the
biggest contribution to the total winter precipitation.
Widespread rain was produced by a succession of
troughs and low pressure systems which produced
significant cloudbands extending from the Indian
Ocean, northwest of Australia, to the east of the con-
tinent. These were reinforced by a middle-level
trough which remained slow-moving over northern
inland NSW during the last week of the month. This
latter system also directed a moist onshore flow to
the east coast and produced extreme short-term rain-
falls in the far southeast of Queensland and north-
east New South Wales. The 96.6 mm (170 per cent
above normal) monthly total for New South Wales
made it the third wettest June since 1900.
Queensland (55.6 mm, 217 per cent above normal)
had its wettest June since 1967. Apart from season-
ally dry areas in northern Australia and parts of
Western Australia, the only areas with significantly
below-normal rainfall in June were western
Tasmania, and southern Victoria. 

July rainfall was above average in a belt stretching
from the Pilbara region of Western Australia, across
central Australia, and into southeastern New South
Wales and eastern Victoria (not shown). Much of this
rain fell during a single event during the second week
of the month, with record July falls in parts of Western
Australia. This event also brought heavy snow to parts
of southeastern New South Wales and eastern Victoria
above 600 metres elevation. Other areas with above
normal rainfall included western Tasmania, and some
seasonally dry parts of northern Queensland. Much of
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Fig. 13 Winter 2005 200 hPa vector wind anomalies with contours of vector magnitude overlaid. The contour interval
is 5 m s–1, with values above 5 m s–1 stippled.



the rest of the country experienced below average
rainfall. The southwest of Western Australia was par-
ticularly dry, with some large areas recording lowest
on record. Other regions with significantly below
average rainfall included southern inland Queensland,
southern South Australia and southwest Victoria.
Overall, Australian averaged rainfall for July was 24.8
mm, 10 per cent above normal. 

August rainfall was above to very much above
average over most of Western Australia, Tasmania,
Victoria and inland New South Wales, as well as over
the northern two-thirds of Queensland. Most of this
took the form of relatively light rainfall in seasonally
dry areas, as a result of two unseasonable rain events,

one of which affected northern Queensland early in
the month and the other, affecting Western Australia
late in the month. In contrast, central Australia, South
Australia, coastal regions in New South Wales and
southern Queensland all received lower than average
falls. As a result, the averaged August Australia rain-
fall was 22.0 mm.

Despite the good winter rains, for the six-month
period from March to August serious to severe rain-
fall deficiencies extended from the far southeast of
South Australia across southwest and south-central
Victoria to west Gippsland (not shown). The deficien-
cies over southern Victoria were not as extensive or
intense as they were at the end of July.  
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Fig. 14 Winter 2005 rainfall totals over Australia
(mm).

Fig 15 Winter 2005 rainfall deciles for Australia:
decile range based on grid-point values over
the winter periods from 1900 to 2005.

Table 1. Summary of the seasonal rainfall ranks and extremes on a national and State basis.

Highest seasonal Lowest seasonal Highest 24-hour Area-averaged Rank of
total (mm) total (mm) fall (mm) rainfall (AAR) AAR *

(mm)

Australia 1958 at Bellenden Ker Zero at several locations 510 at Carrara on 30 June (QLD) 91 95
Top Station (QLD)

WA 588 at Willowdale Zero at several locations 201 at Warriup on 5 June 90 88
NT 136 at Walungurru Zero at several locations 53 at Alice Springs on 8 July 34 93
SA 566 at Piccadilly 11 at Mobella 88 at Torrens Gorge on 21 June 74 79
QLD 1958 at Bellenden Ker Zero at several locations 510 at Carrara on 30 June 83 92

Top Station
NSW 910 at Tweed Heads 51 at Barringun 469 at Brunswick River on 30 June 167 96
VIC 1086 at Rocky Valley 87 at Melton 138 at Rocky Valley on 31 August 215 73
TAS 1146 at Mount Read 83 at Friendly Beaches 251 at Breona on 31 August # 388 71

* The rank goes from 1 (lowest) to 106 (highest) and is calculated on the years 1900 to 2005 inclusive.
# Tasmanian August record.



Temperature
Seasonal maximum and minimum temperature anom-
alies for winter 2005 are shown in Figs 16 and 17,
respectively. These are calculated with respect to the
1961-90 period, and use all temperature observing
stations for which a 1961-90 normal is available. A
high quality subset of the network is used to calculate
the spatial averages and rankings shown in Tables 2
and 3 and discussed elsewhere in this summary.

Warm conditions over Australia eased somewhat
during winter 2005, following the warmest-on-record
autumn since at least 1950 (Bettio 2006), when
Australia-wide records commenced. The all-Australia
mean temperature anomaly of +0.75°C was the sixth
highest since records began in 1950, and the highest
since 1998. Both daytime maximum and overnight
minimum temperatures were above normal, with the
minimum temperature anomaly of +0.93°C being the
fourth highest on record.

The warm winter is further illustrated by the fact
that most of the country, and especially the eastern
half, observed above average mean temperatures (Fig.
18). Far-west Western Australia was the only part of
the country to record below average (i.e. deciles 1 to
3) mean temperatures during this period, with more
than two-fifths of Australia recording mean tempera-
tures very much above average (decile 10). Highest-
on-record mean temperatures were observed across
most of southern New South Wales, and central and
northeast Victoria.

Positive maximum temperature anomalies covered
most of the country during winter (Fig. 16), with areas
experiencing anomalies greater than 1°C occurring
across Victoria, eastern New South Wales and
Tasmania, parts of northern Northern Territory and
most of southeast South Australia. Negative anom-
alies for the season were mainly located along coastal
northeast Queensland, northwest and parts of south-
west Western Australia. 

On a month-by-month basis, the northern two-
thirds of Queensland experienced positive maximum
anomalies during June and July, however this situa-
tion reversed during August, with large areas of
anomalies more than 2°C below normal. Likewise,
most of the Northern Territory experienced large
areas of positive maximum temperature anomaly dur-
ing June and July, with conditions reversing in August
to give negative anomalies over most of the region.
Maximum temperatures were below average over
most of Western Australia during June, with the
exception of the far north and the southeast.
Conditions then reversed to above average over
almost all of Western Australia during July, with 1 to
2°C anomalies observed over most of southwest
Western Australia and the far north. August, however,
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Fig. 16 Winter 2005 maximum temperature anom-
alies for Australia based on a 1961-90 mean
(°C).

Fig. 17 Winter 2005 minimum temperature anomalies
for Australia based on a 1961-90 mean (°C).

Fig. 18 Winter 2005 mean temperature deciles for
Australia: decile range based on grid-point
values over the winter periods from 1950 to
2005.



was near normal for most States, with some cooler
than normal temperatures in northern Queensland,
and areas of warmer than normal temperatures in the
southeast of the continent. These slightly warmer
temperatures occurred in spite of a cold outbreak on

10 August which brought snow to sea level in south-
ern Victoria and Tasmania for the first time since 9
August 1951.

For minimum temperatures, positive anomalies
were observed over most of Australia during winter,
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Table 2. Summary of the seasonal maximum temperature ranks and extremes on a national and State basis.

Highest seasonal Lowest seasonal Highest daily Lowest daily Anomaly of Rank of
mean (°C) mean (°C) recording (°C) recording (°C) area-averaged AAM*

mean (°C)
(AAM)

Australia 33.6 at Middle Point 1.2 at Mt Hotham 37.2 at Fitzroy Crossing –6.7 at Mt Hotham +0.56 41
(NT) (VIC) (WA) on 31 August (VIC) on 10 August

WA 33.1 at Kalumburu 14.5 at Katanning 37.2 at Fitzroy Crossing 8.7 at Rocky Gully +0.17 32
on 31 August on 11 June

NT 33.6 at Middle Point 20.1 at Arltunga 36.7 at Bradshaw on 10.0 at Kulgera on +0.56 49
31 August 11 July

SA 21.2 at Oodnadatta 10.0 at Mount Lofty 32.9 at Oodnadatta on 4.4 at Mount Lofty +0.77 47
30 August on 10 August

QLD 32.1 at Kowanyama 15.8 at Applethorpe 34.8 at Kowanyama on 6.0 at Applethorpe +0.56 36
16 July on 23 June

NSW 21.8 at Murwillumbah 1.6 at Thredbo 29.3 at Walgett on –6.4 at Thredbo Top +1.25 55
Top Station 31 August Station on 11 August

VIC 17.2 at Mildura 1.2 at Mt Hotham 28.1 at Mildura –6.7 at Mt Hotham +1.29 56
30 August on 10 August #

TAS 15.5 at Bicheno 4.2 at Mount 23.7 at Geeveston on –5.0 at Mount Wellington +1.11 54
Wellington 29 August on 11 August #

* The temperature ranks go from 1 (lowest) to 56 (highest) and are calculated on the years 1950 to 2005 inclusive.
# State record for all months.

Table 3. Summary of the seasonal minimum temperature ranks and extremes on a national and State basis.

Highest seasonal Lowest seasonal Highest daily Lowest daily Anomaly of Rank of
mean (°C) mean (°C) recording (°C) recording (°C) area-averaged AAM*

mean (°C)
(AAM)

Australia 24.0 at McCluer –5.3 at Charlotte Pass 26.8 at Troughton –16.5 at Charlotte Pass +0.93 52
Island (NT) (NSW) Island (WA) on 18 June (NSW) on 25 June

WA 23.9 at Troughton 3.6 at Southern Cross 26.8 at Troughton Island –4.4 at Norseman +0.36 41
Island on 18 June Aero on 7 July

NT 24.0 at McCluer 5.7 at Alice Springs 26.2 at Dum In Mirrie –4.1 at Arltunga +0.95 46
Island on 20 June on 9 August

SA 12.2 at Neptune 3.7 at Yongala 21.9 at Marree on –4.3 at Gluepot Reserve +0.99 50
Island 30 August on 21 July

QLD 24.2 at Coconut 2.4 at Stanthorpe 25.9 at Horn Island –5.7 at Stanthorpe +1.68 53
Island on 6 July on 13 August

NSW 13.0 at Byron Bay –5.3 at Charlotte 20.1 at Broken Hill –16.5 at Charlotte Pass +1.04 51
Pass on 30 August # on 25 June

VIC 10.2 at Wilsons –2.4 at Mt Hotham 18.8 at Mildura on –9.3 at Falls Creek on +0.57 48
Promontory 30 August 11 August

TAS 9.1 at Swan Island –0.4 at Mount 16.1 at Grove on –8.0 at Liawenee +1.10 56
Wellington 30 August # on 26 June

* The temperature ranks go from 1 (lowest) to 56 (highest) and are calculated on the years 1950 to 2005 inclusive.
# State record for winter.



the only exception being the southwest of Western
Australia. Positive minimum temperature anomalies
greater than 1°C occurred over virtually all of
Queensland, most of Northern Territory, the northern
half of South Australia, most of central and western
New South Wales, eastern Victoria, most of Tasmania
and the northeast of Western Australia. Anomalies
greater than 2°C covered central Queensland. 

The general pattern of warmer in the northeast and
slightly cooler in the southwest was largely the result
of minimum temperature anomalies in June, when
minimums of 2 to 4°C above average were observed
over most of central and northern New South Wales,
almost all of Queensland, and central and southeastern
Northern Territory. Areas of weak (0 to -2°C) below
average temperatures were only observed over central
and southwest Western Australia. The Queensland and
New South Wales state average anomalies of 2.6°C
and 1.8°C were the third and fourth warmest June
anomalies for these states since 1950. The Australia-
wide minimum temperature anomaly pattern for July
was similar to that of June. The areas of positive anom-
aly shrank considerably during August, with +1 to
+2°C anomalies only observed over central and west-
ern Queensland, parts of South Australia, Tasmania,
and the southeast corner of Western Australia.
Relatively large areas of negative anomaly were
observed over southwest and far north Western
Australia, parts of Northern Territory, over the majori-
ty of New South Wales and the southeast corner of
Queensland. Nationally averaged monthly minimum
temperature anomalies were 1.34, 1.14 and 0.31°C for
June, July and August respectively.
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Appendix

The main sources for data used in this review were:
• National Climate Centre, Climate Monitoring

Bulletin - Australia. Obtainable from: National
Climate Centre, Bureau of Meteorology, GPO Box
1289, Melbourne, Vic. 3001, Australia.

• Climate Prediction Center, Climate Diagnostics
Bulletin. Obtainable from: Climate Prediction
Center, National Weather Service, Washington
D.C., USA, 20233.http://www.cpc.ncep.noaa.gov/
products/analysis_monitoring/CDB_archive.html
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