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TEMPERATURE NORMALS FOR NEW ZEALAND
FOR THE PERIOD 1961 TO 1990

What are Temperature Normals

Temperature normals are standard period monthly and annual average temperature
values. The temperature values in this publication are mean daily maximum, mean
daily minimum and mean air temperatures. Since temperature is generally quite
variable over time temperature normals allow fair inter-comparisons of the
temperature at different places. If temperature normals are not used, it is very easy
to inadvertently compare the average temperature over a warm period at one place
with that over a cool period at another and thus reach a false conclusion about their
relative average temperatures. To ensure that such inter-comparisons are fair it is
also necessary that the period of comparison is sufficiently long to make the
average value a reasonable estimate of the long period average value. For
example, the average temperature over a relatively warm decade throughout New
Zealand will be of little value as an indication of the long-term average temperature.
However, temperature records at most sites tend to be of quite short duration and
accordingly some balance has to be struck in deciding the length of the standard
period to be averaged over.

The World Meteorological Organisation (WMO, 1983) recommends 30 consecutive
years for the calculation of normals for all the climatological elements including
temperature. This is a compromise duration considering all elements, their variability
in different parts of the world and the records available to estimate their average
values. The thirty year periods should begin on the first day of a new decade. The
normals in this publication are for the period 1 January 1961 to 31 December 1990.
Under the WMO definition this is also a ‘standard normal period’. The other
standard normal periods this century have been 1901 to 1930 and 1931 to 1960.

Temperature Variability and Climate Change

New Zealand temperature, outside the mountainous areas, is generally quite
moderate and lacks the extremes found in large continental regions of the world.
This, of course, is a reflection of the maritime influence. The average annual
temperature varies from around 15°C in Northland to around 9°C in Southland.
Other temperatures vary more, up to the extremes of temperatures recorded under
standard conditions, which range from 42°C recorded at Rangiora on 7 February
1973 to -19°C recorded at Ophir (Central Otago) on 2 July 1943.

On a month by month basis, temperature variability is not high and it is uncommon
for the average monthly maximum, minimum or mean temperatures to be more than
3%C different from the long-term average value.

On a longer term basis the question of climate change impacts significantly on
temperatures. This will not be discussed here but the following two publications are
recommended for those interested in this topic for the New Zealand context.



The first of these, Salinger et al (1992), gives long-term temperature series from
many New Zealand recording sites. The second, Salinger et al (1993) considers,
diumal and seasonal trends of temperature in New Zealand and the Southwest
Pacific and puts them in a world context.

The last set of temperature normals computed in New Zealand were for the period
1951 to 1980 (NZ Met. Service, 1983). A comparison of those values with the ones
in this publication show variations that would be expected. These variations are
larger and more notable in the monthly average values. They arise from the
temperature in the 1980s being generally higher than in the previous two decades.

Computation of Temperature Normals

The temperature records used in this publication are archived in the National
Climate Database (CLIDB) which is maintained and operated by the Climate
Division of the National Institute for Water and Atmospheric Research (NIWA) and
funded by the Foundation for Research Science and Technology. The data are
subject to quality control procedures that are specified in operations manuals. The
total operation of collecting, processing, archiving and supplying data is registered
under the ISO 9002 quality system.

The average life of a temperature recording station is relatively short in relation to
the 30 year normal period. For stations that are no longer operating the median
record length is about 20 years. This means that for many stations calculating the
normal temperature involves some estimation of missing values. For the 1961 to
1990 normal period there were 83 stations with completed records or not more than
24 missing months; these were class one stations for the calculation of temperature
normals. A further 95 stations had not more than 120 missing months; these were
class two stations. The calculation of temperature normals was restricted to just
class one and two stations. This is different from earlier normais (NZ Met. Service,
1983) where stations with records as short as three years were used. The practice
of using such short records has the advantage of providing a denser geographic
coverage of stations (345 for 1951 to 1980) and the disadvantage of producing a lot
of estimated normals whose values have a high uncertainty. Since the aim of
producing normals is to present average values for reliable station inter-
comparisons, it was decided here that estimates of high uncertainty would not be
calculated.

Estimated monthly values to fill the missing records in the 1961 to 1990 period for
the class one and two stations were calculated from adjacent stations. The adjacent
stations were the closest one (or two) stations whose monthly temperatures were
most highly correlated with the missing record station. Once the adjacent station
was thus identified a simple difference estimate was used for the missing month. At
each station the annual temperature normal is the average of the 12 monthly
normals. The whole procedure was done separately for the daily maximum and
minimum temperatures for each month. The normal for the mean (or average)
temperature for each month, is the average of the normals for mean daily maximum
and mean daily minimum temperatures. This method of estimating the normal for
the mean temperature involves an acceptably low error, as discussed in NZ Met.
Service (1988). The procedure of computing temperature normals is described in
WMO (1983).



Further Temperature information

NIWA has a range of New Zealand and Pacific Island surface air temperature data
in its databases. These data are of three main types:

e Daily maximum and minimum temperatures from over 500 climatological stations
of which about 150 are currently operating. Some of these records extend back
into last century.

o Three or six hour temperatures from synoptic (weather forecasting) stations.

e Hourly temperature values from some of the main centres around New Zealand.
Many of these series extend over thirty years.

A catalogue of the temperature data is held within the CLIDB database. There are
two means of accessing these data. For CLIDB direct log-in access is available.
This is most suitable for people with an on-going need for significant amounts of
data. Altematively data can be supplied by mail, fax, floppy disk or E-mail. This is
most suitable for people with less frequent need for data and avoids the task of
having to learn about the structure and inquiry techniques of CLIDB.

To request data please contact :

Database Services
Climate Division

NIWA Ltd
P.O. Box 3047 Note: From about January 1995 the above address
WELLINGTON changes to P.O. Box 31-311, LOWER HUTT.
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STATION IDENTIFICATION

The stations whose temperature values are
on the following pages are identified by

a station number. It can be used to

locate the stations you are interested

in, as the following example shows.

STATION: TAUMARUNUI (C85821
C Section C on the adjoining map.

85 These digits show that the station
lies within the one-degree square labelled
85 whose north-west comer is at 38°S
and 175°E.

82 Starting from the north-west comer of
square 85 move 8 tenths south and
2 tenths east. The station now lies in
the tenth-degree square whose north-
west comer is 38.89S and 175.2°E.

1  This last digit has no positional
significance and it may be a letter.
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