
Introduction
The neutral El Niño-Southern Oscillation (ENSO)
conditions of spring 2005 (Arblaster 2006) persisted
throughout summer, with intensified cooling at depth

in the eastern Pacific, though relative warming at the
surface. Pacific Basin climate indices produced neu-
tral or weak La Niña-like values during summer
2005-06, both in agreement for neutral conditions in
February 2006.

Summer 2005-06 rainfall demonstrated a distinct
dipole pattern across the continent, being wet in the
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Atmospheric and oceanic conditions in the southern hemi-
sphere for the austral summer 2005-06 are reviewed, with
emphasis given to the Pacific Basin climate indicators and
Australian rainfall and temperature patterns.

The climate system remained in a neutral state of the El Niño-
Southern Oscillation, although some diagnostics exhibited
weak La Niña tendencies, particularly in the Pacific Ocean.
Spatially, ocean patterns were representative of cool ENSO
conditions particularly at depth, with cooler waters in the east
and warmer waters in the west. However, anomaly values were
not of significant magnitude to be classified as a La Niña event,
and the timing was out of phase with a typical episode.

Summer 2005-06 was a season of marked contrasts in
Australian climate, with warm and dry conditions throughout
much of eastern Australia in contrast to a cool and wet season
in Western Australia. January 2006 was the month with the
most anomalies, being very wet in northern and western
Australia as the monsoon burst into action during the second
half of the month. Record heat was also experienced in eastern
Australia in January 2006, particularly in Queensland and New
South Wales. Record heat towards the end of December also
contributed towards 2005 being Australia’s warmest year on
record.
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west and generally dry in the east. January 2006 was
the wettest month in northern and western Australia,
linked to the start of the monsoon and passage of the
Madden-Julian Oscillation (MJO), whilst record heat
was experienced in eastern Australia. Queensland and
New South Wales recorded their hottest summer on
record for both mean temperatures and maximum
temperatures.

This summary reviews the southern hemisphere and
equatorial climate patterns for summer 2005-06, with
particular attention given to the Australasian and
Pacific Regions. The main sources of information for
this report are various climate diagnostics as illustrated
in the figures contained in this article, the Darwin
Tropical Diagnostic Statement (Bureau of Meteoro-
logy, Australia) and the Climate Diagnostics Bulletin
(Climate Prediction Center, Washington). The Climate
Monitoring Bulletin - Australia (Bureau of
Meteorology, Australia), which contained many of the
diagnostics illustrated, ceased production in January
2006. However, the atmospheric analyses previously
published in the bulletin continue to be available on the
Bureau’s website (http://www.bom.gov.au/climate).

Further details regarding sources of data are given
in the Appendix.

Pacific Basin climate indices
The Troup Southern Oscillation Index*
Figure 1 shows the monthly Troup Southern
Oscillation Index (SOI) values from January 2001 to
February 2006. A curve of five-month moving aver-
ages has been superimposed on the graph.

Monthly SOI values were +0.6 for December
2005, +12.7 for January 2006 and +0.1 in February
2006. Tahiti recorded positive monthly mean sea-
level pressure (MSLP) anomalies of +0.4 hPa, +1.1
hPa and +0.8 hPa for the summer months; Darwin
anomalies were +0.3 hPa, –1.5 hPa and +0.8 hPa
respectively. The strongly positive SOI in January
2006 (+12.7) was dominated by low pressures at
Darwin, particularly in the second half of January
2006, which was linked to a late but active onset of
the monsoon over northern Australia. The SOI values
indicated an enhanced Walker circulation and weak
cool ENSO conditions, particularly during January
2006, as both Darwin and Tahiti exhibited their
largest anomalies in opposite directions.

Darwin’s MSLP mostly fluctuated within 2 to 3 hPa

of average during December and January, with an
anomaly spike around –6 hPa occurring in late January.
February MSLP anomalies at Darwin were predomi-
nantly positive, particularly in the first half of the
month, as the Australian monsoon weakened following
an active Madden-Julian Oscillation (MJO) phase.

The mean SOI for austral summer 2005-06 was
+4.5, slightly higher than the mean spring value of +4.0
(Arblaster 2006). The mean summer SOI of +4.5 was
indicative of a neutral ENSO state overall, though on
the positive (cool) side of neutral conditions.

More notably, the five-month weighted mean SOI
values for summer continued the pattern of positive
values which began in September 2005, with an
upward trend. Prior to September 2005, positive five-
month SOI values had previously not been recorded
since early 2001.

The Multivariate ENSO Index (MEI; Wolter and
Timlin 1993, 1998) is derived from a number of atmos-
pheric and oceanic indicators, with positive values in
excess of +0.8 indicative of warm ENSO (El Niño)
events. The November to December 2005, December to
January 2005-06 and January to February 2006 values of
the MEI, as produced by Climate Diagnostics Center
(CDC), were –0.532, –0.382 and –0.417 respectively.
The November and December 2005 value is indicative of
a weak La Niña state (tercile rankings), with subsequent
values indicative of neutral ENSO conditions over the
Pacific basin. See http://www.cdc.noaa.gov/people/
klaus.wolter/MEI/mei.html for more information.

Both the SOI and MEI showed neutral or weak La
Niña-type values during summer 2005-06, with both
in agreement for neutral conditions in February 2006.
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*The Troup Southern Oscillation Index used in this article is ten
times the standardised monthly anomaly of the difference in mean
sea-level pressure between Tahiti and Darwin. The calculation is
based on a sixty-year climatology (1933-1992).

Fig. 1 Southern Oscillation Index from January 2001
to February 2006. Means and standard devia-
tions used in the computation of the SOI are
based on the period 1933-1992.



Outgoing long wave radiation
Figure 2, adapted from the Climate Prediction Center
(CPC), Washington (CPC 2006), shows the standard-
ised monthly anomaly of outgoing long wave radiation
(OLR) from January 2001 to February 2006, together
with a three-month moving average. These data, com-
piled by the CPC, are a measure of the amount of long
wave radiation emitted from an equatorial region cen-
tred about the date-line (5ºS to 5ºN and 160ºE to
160ºW). Tropical deep convection in this region is par-
ticularly sensitive to changes in the phase of the
Southern Oscillation. During warm (El Niño) ENSO
events, convection is generally more prevalent resulting
in a reduction in OLR. This reduction is evident in the
lower effective black-body temperature and is associat-
ed with increased high cloud and deep convection. The
reverse applies in cold (La Niña) events, with less con-
vection expected in the vicinity of the date-line.

The standardised anomaly values of this index
were +1.5, +1.3 and +0.6 for December 2005, January
2006 and February 2006 respectively. Positive values
of this magnitude indicate reduced tropical convec-
tive activity around the international date-line
throughout summer 2005-06, consistent with the neu-
tral to weak La Niña-like state. The three-month
weighted mean values for summer 2005-06 were all
more than +1, and at their highest positive values
since 2002. OLR values (three-month means) peaked
in November 2005, then eased during the summer
2005-06 whilst remaining positive (La Niña).

The MJO is characterised by waves of enhanced or
suppressed convective activity propagating eastward
across the Indian Ocean and northern Australian trop-
ics to the western, or sometimes central, Pacific
(Wheeler and Weickman 2001). It usually has a clear
signal in the OLR field.

There was one main MJO pulse over the maritime
continent during summer 2005-06, from 15 January until
23 January 2006 (not shown), consistent with increased
convective activity. See the MJO phase diagram at:
http://www.bom.gov.au/bmrc/clfor/cfstaff/ matw/map-
room/RMM/phasediag/pd.2005.12.1.gif

This pulse continued on into the Western Pacific at
similar strength until 3 February 2006. A second
(weaker) pulse reached the maritime continent late in
the summer on 27 February 2006. A weak MJO pulse
over Africa was recorded from 30 December 2005
until 5 January 2006.

The passage of the MJO over the maritime conti-
nent and northern Australia from 15 to 23 January
coincided with the late but active onset of the north-
ern monsoon, denoted by deep westerly winds at
Darwin on 13 January 2006. Negative daily OLR
anomalies (not shown) peaked in the Australian
region around 20 January over the Gulf of
Carpentaria (140°E), consistent with enhanced con-
vection and MJO activity, with a second but weaker
peak around 1 February in the Western Pacific
(160°E). The second MJO pulse in late summer is evi-
dent in the daily OLR anomalies, beginning in the
Indian Ocean on 20 February and reaching the mar-
itime continent on 27 February 2006.

The three-day running mean of daily OLR anom-
alies over the top end of Australia were predominant-
ly negative (enhanced convection) during December
and January, but notably positive (reduced convec-
tion) during February 2006 (see diagram at:
http://www.bom.gov.au/bmrc/clfor/cfstaff/matw/map
room/OLR/ts.r1.l.gif).

Oceanic patterns
Sea-surface temperatures
Figure 3 shows summer 2005-06 sea-surface temper-
ature (SST) anomalies in degrees Celsius (°C),
obtained from the NOAA optimum interpolation
analyses (Reynolds et al. 2002). The contour interval
is 0.5°C. Positive anomalies (warmer seas) are shown
in red shades, while negative anomalies (cooler seas)
are shown in blue shades.

Seasonally averaged SST anomalies were predomi-
nantly within 1.0°C of average in both the tropical
Pacific and Indian Oceans, indicating neutral ENSO
conditions. Small cool anomalies in the central equato-
rial Pacific Ocean, supported by greater cool anomalies
at depth, persisted throughout summer 2005-06.

Cool surface anomalies dominated the eastern
Indian Ocean at subtropical latitudes for summer 2005-
06 (Fig. 3), with the strongest anomalies (−1.5°C) off
the southwest corner of Western Australia (WA).
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Fig. 2 Standardised anomaly of monthly outgoing
long wave radiation averaged over the area
5ºS to 5ºN and 160ºE to 160ºW, from January
2001 to February 2006. Negative (positive)
anomalies indicate enhanced (reduced) con-
vection and rainfall in the area. Anomalies are
based on the 1979-1995 base period. After
CPC (2005, 2006).



Monthly Pacific SST indices remained mostly
weakly negative throughout the summer – within the
neutral range, though slightly cooler than normal (La
Niña-like). The NINO3.4 index, representing the cen-
tral tropical Pacific, had monthly values of –0.42°C,
–0.63°C and –0.47°C for the austral summer months
respectively. The NINO3 index, representing the cen-
tral to eastern tropical Pacific, showed an easing of
the cool surface anomalies, with December to
February monthly values of –0.57°C, –0.40°C and
–0.15°C respectively. The NINO4 index, represent-
ing the central tropical Pacific, cooled over the sum-
mer with December to February monthly values of
+0.15°C, –0.31°C and –0.43°C respectively.

Monthly SST anomaly charts (not displayed) show
warm anomalies in the western Pacific near Australia
which gradually weakened over the summer. Weak
cool anomalies in the central Pacific were maintained,
while warming in the eastern Pacific resulted in
patches of weak positive anomalies by February 2006
(+0.5 to +1°C). However, these warm patches were a
distinctly near-surface feature (top 100 m), as the fol-
lowing subsurface patterns demonstrate.

Subsurface patterns
Spatially, ocean patterns were representative of cool
ENSO conditions, with cooler waters in the east and
warmer in the west. However, anomaly values were
not of significant magnitude to be classified as a La
Niña event, and the timing was out of phase with a
typical event.

The Hovmöller diagram for the 20°C isotherm
depth anomaly across the equator from January 2001
to February 2006 is shown in Fig. 4, based on the
BMRC ocean analyses (Smith 1995). The 20°C
isotherm depth is generally situated close to the equa-
torial ocean thermocline, the region of greatest tem-
perature gradient with depth and the boundary

between the warm near surface and cold deep ocean
water. An abnormally shallow thermocline (negative
anomalies) in the eastern Pacific Ocean is character-
istic of cooler waters and hence La Niña events.
Positive anomalies indicate that the 20°C isotherm is
deeper than average, equating to El Niño events.
Changes in the thermocline depth may act as a pre-
cursor to future changes at the surface.
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Fig. 3 Anomalies of sea-surface temperature for summer (December, January, February) 2005-06 (ºC). The contour
interval is 0.5°C.

Fig. 4 Time-longitude section of the monthly anom-
alous depth of the 20°C isotherm at the equa-
tor from January 2001 to February 2006. The
contour interval is 10 m.



Summer 2005-06 was characterised by a lack of
distinct west-east Kelvin wave progression, being
more an intensification of the prevailing ocean dipole
pattern that is warm in the western Pacific and cool in
the east. Marked upwelling and consequent cooling is
evident in the central and eastern Pacific, with the
greatest anomalies in the central equatorial Pacific
(150°W – 130°W), as the thermocline rose to a level
that was around 30 to 40 m shallower than average. In
contrast, downwelling resulted in warmer oceans in
the western Pacific, with the 20°C isotherm anomaly
reaching +30 to +40 m (i.e. deeper than normal)
between 150° and 170°E during February 2006.

Figure 5 shows a sequence of equatorial Pacific
vertical temperature anomaly profiles for the four
months ending February 2006, also obtained from the
BMRC. Red (blue) shades indicate subsurface waters
which are warmer (cooler) than average. Figure 5
confirms the analysis of ocean behaviour already
described (Fig. 4), showing the intensification of neg-
ative subsurface temperature anomalies in the eastern
Pacific in response to the upwelling Kelvin wave. By
December 2005, a warm patch apparent in November
at 50 to 100 m depth in the eastern Pacific (120°W to
110°W) was quickly eroded by the surrounding cool
anomalies.

Another warm patch, adjacent to the South
American coast, with slight anomalies (+0.5°C to
+1.5°C) persisted in all four months from November
2005 to February 2006. This patch was of limited
extent in area and depth compared with the dominant
dipole pattern across the entire Pacific.

As upwelling occurred in the eastern Pacific, down-
welling occurred in the western Pacific resulting in
warmer oceans (positive anomalies) which strength-
ened in intensity and depth as the austral summer of
2005-06 progressed. A cool tongue of anomalies in the
western Pacific around 100 to 200 m depth, evident in
November 2005, was gradually eroded during the aus-
tral summer 2005-06, with anomalies of up to +3°C
being evident by February 2006.

Atmospheric patterns
Surface analyses
The southern hemisphere summer 2005-06 mean sea-
level pressure pattern, computed from the Australian
Bureau of Meteorology’s Global Assimilation and
Prediction (GASP) model, is shown in Fig. 6, with the
corresponding anomaly pattern shown in Fig. 7.
These anomalies are the computed from the 22-year
(1979-2000) climatology obtained from the NCEP II
Reanalyses (Kanamitsu et al. 2002). The MSLP
analysis has been computed using data from the 0000

UTC daily analyses of the GASP model. The MSLP
anomaly field is not shown over areas of elevated
topography (grey shading).

For austral summer 2005-06, there was a mobile
four-wave pattern with long wave troughs located
south of the Great Australian Bight (130°E), in the
central Pacific (120°W), and south of Africa (40°E).
A weaker fourth trough, anchored near Antarctica in
central Atlantic Ocean longitudes (20°W), sloped
westward at lower latitudes back towards South
America.

A strong subtropical ridge dominated the MSLP
anomaly chart for summer 2005-06 (Fig. 7), extend-
ing over the Indian Ocean, Indonesia and Australia at
mid-latitudes, with anomalies peaking at +2.1 hPa
over Western Australia. A second (local) maximum of
+1.8 hPa was recorded over Queensland, consistent
with the warm dry summer experienced in eastern
Australia (described below). Another high pressure
anomaly (of +0.4 hPa) was located in the central
South Pacific, although pressures were otherwise gen-
erally lower than normal in the South Pacific.

Anomalously low pressure areas in the westerly
belt, between 40°S and 60°S, were most marked from
Africa to New Zealand. The strongest anomalies
anchored the long wave troughs previously identified
(see Fig. 6) with minima south of the Great Australian
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Fig. 5 Four-month November 2005 to February 2006
sequence of vertical temperature anomalies at
the equator for the Pacific Ocean. The contour
interval is 0.5°C.



Bight (–5.8 hPa), in the central Pacific (–3.4 hPa) and
south of Africa (–6.0 hPa). Mean sea-level pressure
was above average surrounding Antarctica with an
anomalous ridge extending northward along the west
coast of South America. Within this ridge, an anom-
aly of +6.2 hPa was located near the Antarctic
Peninsula. Mean sea-level pressure was also general-
ly above normal over the South Atlantic Basin.

Tropical cyclones
The tropical cyclone (TC) season for the Australian
region generally runs from November to April inclu-
sive. During the austral summer 2005-06, there were
six tropical cyclones in the Australian region, three
each in January and February, which was slightly
down on the average of seven for the three-month
period. Severe tropical cyclone Clare, the first
cyclone for the TC season in the Australian region,
crossed the Pilbara coast in Western Australia on 10
January bringing unseasonably heavy rainfall to the
far west of Western Australia as it followed a south to
southwesterly track.

The South Pacific region experienced five
cyclones during austral summer 2005-06, two of
which originated in the Australian region (TCs Jim
and Kate). TC Tam was the first cyclone in the South
Pacific, from 12 to 14 January 2006. Tropical cyclone
Jim (28 January to 1 February 2006) caused extensive
flooding in Fiji in late January.

A detailed tropical cyclone summary for the entire
cyclone season will be available in the Australian
Meteorological Magazine in a separate article.

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 anom-
alies in the 500 hPa field shown in Fig. 9. The mid-
level height anomalies largely reflected the surface
patterns described above. Broadly speaking, 500 hPa
heights were above average over Antarctica, below
average in the vicinity of the circumpolar trough and
southern mid-latitudes, and above average in the lati-
tudes of the subtropical ridge. Ridging in the south
Atlantic broke the pattern of below average 500 hPa
heights in the circumpolar trough around the southern
Atlantic and adjacent Pacific.

The mobile four-wave pattern seen in the MSLP
chart (Fig. 6) was replicated at 500 hPa, with the
troughs in similar locations. The trough in Australian
longitudes was further westward at height – in the
Great Australian Bight (130°E) at the surface, but
located just west of Western Australia (110°E) at
height. Summer rainfall was above average for most
of Western Australia in association with this well-
developed long wave trough. Enhanced northwesterly
flow east of this trough resulted in above average
rainfall and also warmer conditions in northern and
western Tasmania, as fronts reached peak amplitude
in the Bight before moving to the southeast.

Anomalously high values dominated the 500 hPa
anomaly chart (Fig. 9) at mid-latitudes, particularly
over the central Indian Ocean and much of Australia. A
local maximum of +28 m was recorded over southern
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Fig. 6 Summer 2005-06 mean sea-level pressure
(hPa). The contours are spaced at 5 hPa inter-
vals.

Fig. 7 Summer 2005-06 mean sea-level pressure
anomaly (hPa). The contours are spaced at 2.5
hPa intervals.



Queensland, which was consistent with the surface
ridging and the warm, dry summer experienced.
Geopotential heights were below normal over much of
Western Australia.

The surface high pressure anomaly near the
Antarctic Peninsula had its counterpart at 500 hPa,
with a centre of +72 m located in the same region
(Fig. 9).

Blocking
Figure 10 is the time-longitude section of the daily
southern hemisphere mid-level Blocking Index (BI),
with the start of the season at the top of the figure. BI
is calculated as

BI = 1/2[(u25 + u30) − (u40 + 2u45 + u50) + (u55 + u60)].

Here, u
λ

indicates the 500 hPa level zonal wind com-
ponent at λ degrees of southern hemispheric latitude,
under the usual convention that positive (negative)
values of u

λ
correspond to westerly (easterly) winds.

This index is a measure of the strength of the mid-
level mid-latitude zonal winds relative to those at
higher and lower latitudes at the same level. Positive
values of the blocking index are generally associated
with a split in the mid-latitude westerly flow and mid-
latitude blocking activity.

Waves of enhanced zonal flow (negative values),
from Africa across Australia and out to the central
Pacific, were particularly notable in December and
January, and also in the second half of February. The
largest values of reduced blocking (i.e. enhanced
zonal flow) over Australian longitudes occurred
around the time between 28 December 2005 and 3
January 2006 (as indicated by the −60 m s−1 contour).

Summer is traditionally not a season of blocking
activity, as shown in the seasonal mean BI at Fig. 11,
with climatological values all negative for the season
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Fig. 8 Summer 2005-06 500 hPa mean geopotential
height (m). The contours are spaced at 100
geopotential metre intervals.

Fig. 9 Summer 2005-06 500 hPa mean geopotential
height anomaly (m). The contours are spaced
at 30 geopotential metre intervals.

Fig. 10 Summer 2005-06 daily blocking index (m s–1):
time-longitude section. The horizontal axis meas-
ures degrees of longitude east of the Greenwich
meridian. Day one is 1 December.



(zonal flow; the other three seasons show positive peak
climatological values). This summer was typical in that
respect, with all BI values being negative. For much of
the hemisphere, zonal flow was enhanced with BI val-
ues more negative than normal, although slightly less
negative (less zonal) than normal for the section from
the central Pacific though to the south Atlantic ocean
(120-20°W). The greatest departure from normal for
the season was in the central Indian Ocean (60-110°E),
with notably stronger zonal flow. Cold fronts made fre-

quent and rapid progress across the Indian Ocean,
before intensifying in the long wave trough over the
Great Australian Bight. Wet conditions in Western
Australia resulted, with wet and warm conditions for
western Tasmania in the enhanced northwest flow.

Winds
Summer 2005-06 low-level (850 hPa) and upper-level
(200 hPa) wind anomalies (from the 22-year 1979-
2000 NCEP II climatology) are shown in Figs 12 and
13 respectively. Isotach contours are at 5 m s−1 inter-
vals. Regions where the surface rises above the 850
hPa level are shaded grey in Fig. 12.

The low-level pattern across the Pacific shows
anticyclonic flow centred in the Pacific. Slightly
enhanced easterly trade winds are evident from the
central Pacific (150°W) to the maritime continent,
consistent with the weak La Niña-like state previous-
ly described. Anomalous westerly winds were
observed in the eastern Pacific, isolating the Walker
cell in the western Pacific.

Over Australia, anomalous anticyclonic flow is cen-
tred just north of Brisbane, directing warm north to
northwest winds over much of the continent at lower
levels. Anomalies are at their strongest over western
Victoria, indicative of relative convergence, and also
supporting the pattern described in the blocking section
for fronts to slide southeast of the continent.

Enhanced north to northwest flow over the continent
is consistent with the temperature records set in eastern
Australia (see below). The hot and dry conditions expe-
rienced over Queensland (described in the following
section) resulted from the low-level northerly winds
(Fig. 12) and upper-level subsidence (Fig. 13).
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Fig. 11 Mean southern hemisphere blocking index (m s–1)
for summer 2005-06 (solid line). The dashed line
shows the corresponding long-term average. The
horizontal axis shows degrees east of the
Greenwich meridian.

Fig. 12 Summer 2005-06 850 hPa vector wind anomalies (m s–1).



Australian region
Rainfall
The distribution of Australian rainfall totals for sum-
mer 2005-06 is shown in Fig. 14. Figure 15 shows the
associated decile ranges based on gridded rainfall
data for all summers from 1900-1901 to 2005-06.
Table 1 summarises the seasonal rainfall ranks and
extremes on a national and State basis.

The tropical wet season is evident in the rainfall
distribution (Fig. 14), with totals for the season above
400 millimetres (mm) for much of the area, rising to
above 800 mm in some coastal parts. An isolated
inland peak above 800 mm in the Northern Territory
came from a cyclonic circulation during January that
strangely intensified as it moved inland, with signifi-
cant wind gusts and substantial rainfall at several
locations. The highest 24-hour fall for the season –
309 mm at Jarra Creek, Queensland, on 12 January –
heralded the late but active start of the monsoon. In
spite of this individual value, rainfall was generally
below average in Queensland for the three months.

Summer 2005-06 rainfall demonstrated a distinct
dipole pattern across the continent, being wet in the
west and generally drier than average in the east (Fig.
15). Northern Australia received most of its rainfall
during January 2006, linked to the start of the mon-
soon and an MJO passage. The State average for
Western Australia was the fifth-highest on record for
summer; mainly due to regular infeeds of tropical
moisture during January 2006, and the passage of
tropical cyclone Clare during the second week. In
contrast, Queensland recorded below to very much
below average rainfall.
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Fig. 13 Summer 2005-06 200 hPa vector wind anomalies (m s–1).

Fig. 15 Summer 2005-06 rainfall in Australia: decile
range values based on grid-point values over
the summers 1900-01 to 2005-06.

Fig. 14 Summer 2005-06 rainfall totals (mm) in
Australia.



Record-high summer totals occurred in the west-
central Northern Territory, in patches scattered across
Western Australia, and along parts of the west coast of
South Australia.

Table 1 summarises the seasonal rainfall ranks and
extremes on a national and State basis for summer
2005-06.

Temperatures
Figures 16 and 17 show the maximum and minimum
temperature anomalies respectively for summer 2005-
06. The anomalies have been calculated with respect
to the 1961-1990 period.

In keeping with the rainfall patterns described
above, temperatures in Western Australia were gen-
erally below average for the summer (particularly
maximum temperatures), contrasting with above
average temperatures in eastern Australia.
Queensland and New South Wales recorded their
hottest summer on record for both mean tempera-
tures and maximum temperatures, while for mini-
mum temperatures, Queensland had its warmest
summer on record and NSW its second warmest.
Eyre (Western Australia) recorded Australia’s largest
ever monthly temperature range (46.6°C, arising
from a minimum of +0.9°C on 2 December to a
maximum of 47.5°C on 19 December).

Temperatures were significantly above average
in January 2006, with temperature anomalies peak-
ing at over +4°C across a large area stretching
from central Australia to the NSW/Victorian bor-
der. Overnight temperatures were warmest on
record, with the Australian minimum temperature
anomaly for January 2006 being +1.61°C.
Birdsville had a mean minimum temperature of
30.0°C for January 2006, a new Australian record.
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Table 1. Seasonal rainfall extremes and ranks on a national and State basis for summer 2005-06.

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

(mm)

Australia 1749 at Daintree Tea 3 at Lake Victoria 309 at Jarra Creek 245 88
(QLD) (NSW) (QLD) on 12 January

WA 1518 at Kuri Bay 17 at Carnarvon 246 at Kununurra Checkpoint 287 102
on 26 January

NT 1335 at Channel Point 20 at Ormiston Knoll 243 at Suplejack on 1 February 403 85
SA 205 at Cook 10 at Wertaloona 82 at Nullarbor on 1 January 68 77
QLD 1749 at Daintree Tea 7 at Glengyle 309 at Jarra Creek on 12 January 245 22
NSW 1099 at Ewing Bridge 3 at Lake Victoria 268 at Tweed Heads on 20 January 118 29

Corndale
VIC 315 at Mt St Leonard 9 at Meringur 79 at Kew on 26 February 102 38
TAS 925 at Mount Read 76 at Woodbury 67 at Mount Read on 18 December 237 76

* The rank goes from 1 (lowest) to 106 (highest) and is calculated using the summers 1900-01 to 2005-06 inclusive.

Fig. 16 Summer 2005-06 maximum temperature
anomalies (°C) for Australia based on a 1961-
1990 mean.

Fig. 17 Summer 2005-06 minimum temperature
anomalies (°C) for Australia based on a 1961-
1990 mean.



Throughout eastern Australia, the heat was gener-
ally more notable for its consistency during
January 2006 than for individual extreme days. In
contrast, Western Australia recorded its fourth-
lowest summer maximum temperature, with some
coastal parts recording their coolest summer on
record for maximum temperature.

Eastern Australia experienced a major heatwave in
the last ten days of 2005, capping 2005 as Australia’s
warmest year on record. Melbourne’s 42.9°C on 31
December 2005 was its hottest December day since
1898, whilst Sydney reached 44.2°C on 1 January
2006, their highest temperature since 1939 and sec-
ond-highest on record.
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Table 2. Seasonal maximum temperature extremes and ranks on a national and State basis for summer 2005-06.

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

Australia 41.4 at Bedourie 12.9 at Mount Read 48.2 at Onslow (WA) 2.4 at Mt Hotham (VIC) +0.60 48
(QLD) (TAS) on 20 January on 18 December

WA 38.7 at Emu Creek 21.0 at Albany 48.2 at Onslow on 14.6 at Mount Barker –1.53 4
Station 20 January on 11 December

NT 39.8 at Jervois 31.7 at Channel 45.8 at Elliott on 22.5 at Rabbit Flat +0.11 33
Point 10 January on 1 February

SA 39.8 at Marree 21.4 at Mount Lofty 48.0 at Marree on 10.2 at Mount Lofty +1.57 55
23 December on 2 December

QLD 41.4 at Bedourie 27.8 at Applethorpe 46.5 at Ballera Gas 21.0 at Applethorpe +2.29 56
Field on 6 February on 2 December

and 19 January
NSW 38.7 at Tibooburra 17.3 at Thredbo Top 47.3 at Wilcannia 3.2 at Thredbo Top +2.86 56

Station on 1 January Station on 18
December

VIC 33.6 at Mildura 16.3 at Mt Hotham 46.4 at Hopetoun 2.4 at Mt Hotham +1.47 52
on 31 December on 18 December

TAS 24.4 at Ross 12.9 at Mount Read 39.9 at Hobart AP 4.3 at Mount Read +0.71 43
on 22 January on 3 January

* The temperature ranks go from 1 (lowest) to 56 (highest) and are calculated using the summers 1900-01 to 2005-06 inclusive.

Table 3. Seasonal minimum temperature extremes and ranks on a national and State basis for summer 2005-06.

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

Australia 27.4 at Centre Island 4.6 at Mount 34.4 at Boulia (QLD) –4.0 at Thredbo Village +0.84 54
(NT) Wellington (TAS) on 5 January (NSW) on 11 February

WA 26.9 at Troughton 10.8 at Jarrahwood 32.7 at Meekatharra 0.9 at Eyre on –0.45 10
Island on 20 January 2 December

NT 27.4 at Centre Island 22.5 at Yuendumu 33.7 at Jervois on 13.6 at Arltunga on +0.86 55
5 January (#) 21 December

SA 23.6 at Marree 11.6 at Naracoorte 33.5 at Adelaide 4.0 at Keith (Munkora) +1.82 55
Airport on 22 January on 19 December

QLD 27.0 at Birdsville 16.0 at Applethorpe 34.4 at Boulia on 6.0 at Stanthorpe on +1.70 56
5 January 19 December

NSW 24.7 at Tibooburra 8.1 at Thredbo Top 33.2 at Broken Hill –3.4 at Charlotte Pass +1.82 55
Station AP on 1 January on 7 February

VIC 17.1 at Mildura 7.4 at Mt Baw Baw 28.0 at Combienbar –2.7 at Mount Hotham +0.60 41
on 1 January on 7 February

TAS 14.5 at Swan Island 4.6 at Mount 21.6 at Flinders Island –2.4 at Liawenee on +0.53 42
Wellington on 27 January 5 January

# State/Territory record
* The temperature ranks go from 1 (lowest) to 56 (highest) and are calculated using the summers 1900-01 to 2005-06 inclusive.



312 Australian Meteorological Magazine 55:4 December 2006

Table 2 summarises the seasonal maximum tem-
perature ranks and extremes on a national and State
basis for summer 2005-06. Table 3 presents a corre-
sponding analysis for the seasonal minimum temper-
atures.
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Appendix
Data sources used for this review were:
• Darwin Regional Specialised Meteorological

Centre, Darwin Tropical Diagnostic Statement.
Obtainable from the Darwin Regional Office,
Australian Bureau of Meteorology, PO Box
40050, Casuarina, NT 0811, Australia.

• National Climate Centre, Climate Monitoring
Bulletin - Australia. Obtainable from the National
Climate Centre, Australian Bureau of
Meteorology, GPO Box 1289, Melbourne, Vic.
3001, Australia. Please note: The Climate
Monitoring Bulletin - Australia (Bureau of
Meteorology, Australia) ceased production in
January 2006. However, the analyses are now
available on the Bureau’s website instead
(www.bom.gov.au ).

• National Climate Centre, South Pacific Seasonal
Outlook Reference Material. Obtainable from the
National Climate Centre, Australian Bureau of
Meteorology, GPO Box 1289, Melbourne, Vic.
3001, Australia.

• Bureau of Meteorology, Monthly Significant
Weather Summaries. Obtainable from:
http://www.bom.gov.au/inside/services_policy/pu
blic/sigwxsum/sigwmenu.shtml

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




