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Introduction

Sea surface temperatures in the southern Tasman Sea rose to exceptionally high levels in late 2017 and early
2018. These temperatures were far above any others previously observed at that time of year in the region, and
extended west from New Zealand to Tasmania and mainland southeast Australia. In parallel with this, land
temperatures were well above average in areas near the Tasman Sea warm anomalies, with many records set
both in New Zealand and in southeast Australia (especially Tasmania).

Sea surface temperatures in the southern Tasman Sea were above average throughout 2017 but rose sharply
from November, reaching 2 °C or more above average! over most of the Tasman Sea south of 35 °S. In
November, they were at record-high levels over a region extending from New Zealand to Tasmania. This warming
coincided with an extended period of blocking high pressure over the Tasman Sea sector, with monthly mean sea
level pressure (MSLP) for November as much as 10 hPa above average in places, and 7.5 hPa or more above
average over a belt extending from the South Island of New Zealand to west of Tasmania. Sea surface
temperatures persisted at record-high levels through December 2017 and January 2018. The peak of the event
had passed by February 2018, with sea surface temperatures falling below record levels but remaining well above
average.

Abnormally warm conditions developed on land on both sides of the Tasman in relation to the Tasman Sea marine
heat wave. In New Zealand, very warm conditions began to develop in the interior South Island from October
onwards, before extending nationwide during the summer. The summer of 20177 18 (December 2017 to February
2018) was the hottest on record for New Zealand, and January 2018 was the hottest month recorded. Atmospheric
moisture over much of New Zealand was also notably high during this time, and February 2018 saw several
extreme rainfall events, two of which were associated with former tropical cyclones.

Tasmania also warmed markedly from October 2017 onwards. In Tasmania, November was the most extreme
month of the period, with the largest mean temperature anomaly on record for any month in the State. October
2017, December 2017 and January 2018 were all the second-warmest on record for the respective month, and the
Octoberi January and Novemberi January periods were both the warmest on record by substantial margins.
Tasmania cooled substantially in February 2018 with temperatures in that month close to average, resulting in
summer mean temperatures falling below record levels. It was also a very warm period in coastal and near-coastal
areas of mainland southeast Australia, particularly southern Victoria and adjacent areas of southeast South
Australia and the southern New South Wales coast, although conditions in these regions were generally less
exceptional than those in Tasmania.

1.1 Record-high temperatures in the south Tasman Sea

The south Tasman Sea? experienced record-high monthly sea surface temperature (SST) anomalies for November
2017 (+1.19 °C), December 2017 (+2.12 °C) and January 2018 (+1.96 °C) Records commence in 1950 and use a
198171 2010 baseline for calculation of anomalies..

The December 2017 and January 2018 values were close to a degree above the previous records for those
months (respectively, +1.00 °C in December 2005 and +0.98 °C in January 1971), whilst November 2017 was
0.25 °C above the previous November record from November 2005. The December 2017 and January 2018

1 Consistent with national reporting standards, a 1981-2010 base period is used for averages for New Zealand and
for sea surface temperatures, and a 1961-1990 base period is used for Australia.

2 Defined here as the region bounded by longitudes 145 °E and 175 °E, and latitudes 35 °S and 45 °S.
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values are also clearly the largest monthly anomalies on record for any month, surpassing the previous record of
+1.52 °C set in February 1971. 3

These higher than average SSTs developed from higher than normal mean sea level pressures that began in
October 2017 and persisted until the end of December 2017 (Figure 1). These blocking highs suppressed cloud
development in the region, which created sunny conditions that warmed the surface ocean, and low winds that
suppressed vertical mixing between the upper and lower ocean waters over the subsequent months. The warmer
than average SSTs developed first in the waters surrounding Tasmania in mid-November 2017 where the weekly
mean SSTs in the Tasman Sea exceeded 16 °C, which is over 3 °C above the 19811 2010 average and ranked as
some of the highest values on record. The persistent highs led to the warmer than average SSTs expanding
across the Tasman Sea to New Zealand. Record-high SSTs were analysed over an area extending from Tasmania
to New Zealand in November and December 2017 and January 2018 before becoming more localised at the end
of summer (Figure 2).

In February 2018 the SSTs in the Tasman Sea had cooled to the second warmest on record (1.09 °C above
average compared to 1.52 °C in 1971), but the SSTs maintained record-high warmth to the south and east of New
Zealand. This was due to the high mean sea level pressures that had developed in the east and southeast of New
Zealand from January 2018 onwards, and lower than normal pressures over and to the west of the country (over
the Tasman Sea).

3 The early 1971 event coincided with severe flooding both in the Taranaki region of New Zealand, and two
separate major flood events on the South Coast of New South Wales and in eastern Victoria. A fall of 450.3 mm at
Brogo (Stockridge) on 6 February 1971 is the highest daily total ever recorded so far south in Australia.
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Figure 1. Mean sea level pressure anomalies (hPa) for: (top left) November 2017, (top right) December
2017, (bottom left) January 2018, (bottom right) February 2018. Climatology period 19791 2000.
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Figure 2. Monthly sea surface temperature deciles for November and December 2017, and January and
February 2018, from the ERSSTV5 dataset.
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1.2. Major climate anomalies in New Zealand

November 2017-February 2018 was characterised by mean sea level pressures that were higher than usual
across the New Zealand region. This pressure pattern delivered more frequent warm northerly and northeasterly
winds than normal, consistent with La Nifia conditions. The warm air temperatures and sunny conditions warmed
the surface ocean around the country. In addition, calm winds meant there was lower than normal vertical mixing
between the warm surface ocean and cooler underlying water. These influences resulted in a relatively thin (in the
order of 25 m) surface layer of anomalously warm water forming in the Tasman Sea during November and
December 2017. This combination of high SSTs and increased frequency of northerly winds, as well as the
background influence of climate change on global temperatures, delivered unprecedented warmth to New Zealand
during summer.

In November 2017, Invercargill (southern South Island) set a record for its highest November average mean sea
level pressure, with 1019.2 hPa, with records going back to 1948. Nelson had its 2"-highest average November
MSLP (records back to 1942) and Milford Sound had its 37-highest average November MSLP (records back to
1934).

The marine heatwave in the Tasman Sea also affected rainfall during summer 20171 18 (December 2017-February
2018). Subtropical and tropical storms (including ex-tropical cyclones) that affected New Zealand during the
summer were able to retain characteristics which are usually present over warmer oceans, resulting in intense
rainfall rates and large rainfall amounts not typically observed in New Zealand. For example, as ex-tropical cyclone
Gita approached New Zealand, its low-level centre became displaced and then moved north over the abnormally
warm waters of the eastern Tasman Sea. This allowed for some warm core tropical storm characteristics to persist,
along with a rejuvenation in convection and heavy rainfall.

1.2.1. Temperature

Summer 2017118 wasNewZe al andds hottest summer on record. The nat
was 18.8 °Co 2.1 °C above the 198112 010 summer average using NIWAOGs seven
begins in 19094, Summer 20177 18 exceeded the former record held by the summer of 19341 1935, which was

1.8 °C above the 19811 2010 summer average temperature.

Although outside of the official summer season, it is worth noting that the warmth was initiated on land in
November 2017 (Figure 3). The persistent ridge of high pressure that was located over New Zealand and the
Tasman Sea caused very warm and dry conditions for the time of the year, particularly in the second half of the
month. The South Island experienced particularly warm temperatures, with some locations having their warmest
November on record. Cromwell (south-central South Island) experienced 23 consecutive days with a maximum
temperature above 25 °C, ending on 10 December 2017, which is unprecedented for Cromwell at that time of year.

4 https://www.niwa.co.nz/our-science/climate/information-and-resources/nz-temp-record/seven-station-series-
temperature-data



https://www.niwa.co.nz/our-science/climate/information-and-resources/nz-temp-record/seven-station-series-temperature-data
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Figure 3. Mean temperature anomaly for New Zealand, November 2017 (19817 2010 climatology period).

The official summer season was off to a hot start with nearly the entire country observing well above average

mean temperatures (more than 1.20 °C above the 19811 2010 December average) during December 2017 (Figure

4). This was the second-warmest December on record for New Zealand with a nationwide mean temperature of

18.1°Co 2.4 °C abovethe 198112010 December average temperatureaturér om NI
series. Thirty-eight locations experienced record-high mean December temperatures. Notably, three locations

experienced their warmest December, with records going back into the 19t century: Nelson in the northern South

Island)d 1862, Levin in the southwest North Islandd 1895, and Ranfurly in the south-central South Islandd 1897.

Figure 4. Mean temperature anomaly for New Zealand, December 2017 (19811 2010 climatology period).

January 2018 was the hottest month on record for New Zealand, with a nationwide mean temperature of 20.3 °C,

3.1°C higherthanthe 198112010 January average temperat ur gFigursb).ifge NI W4
previous hottest month on record was February 1998, with a nationwide average temperature of 19.6 °C. Over half

of New Zealandds regularly reporting cl i m&¢abovethead 19819 ns ot
2010 January average in January 2018, and 94 stations observed their highest mean January temperature on

record. Notably, Christchurch (eastern South Island) and Hokitika (western South Island) observed their hottest

January since records began in 1863 and 1866, respectively. Gore (southern South Island) had a mean

temperature of 19.2 °Cd 4.8°C higher than its January averaged which is equal to the average daily maximum

temperature for January in the town. Mean maximum temperatures for January 2018 were highest about Central

Otago (south-central South Island), where Cromwell and Clyde observed maximum temperatures above 30 °C on

21 and 20 days, respectively. On average, these towns would usually observe 6 days above 30 °C in an entire

year.
























