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lernperature  data  ser,
monthly  temperature anomalies  {with
respect to 1961-90) for 5°% 5° greid boxes
based on land and ship reports®, A spatially
weighted average of the HadCRUT grid
boxes that have data from 1958 o 2000
Bives a warming of (.176 °C per decadle,

which  provides

| which is significant at the 95% level.

Doran et al  caleulated spatially
smoothed trends using a technique that
allowed grid boxes (there are only 16 of
these south of 65" 5) o have a radius of
influence of roughly 25% of the maximum
width of the Image, which we belisve Is tao
large, considering the highly  localized
nature of the factors that nfluence the
climate at many of the stations, We suggest
that the interpolation has given too mach
weight to grid boxes in data-sparse regions,
resulting in a misleading represencation of
cooling over the continent, which is no

! supported by [ st or remote-sensing data.

Doran and colleagues’ Fig. 2 shows
annual and seasonal termperature trends for
FH66-2000, with the largest cooling oceur-
Mng in autumn over an area from the
southern Weddell Sea to the South Pole.
There is also pronounced cooling in spring
and in annual trends. However, their Fig, 2
does et show the marked warming on the
western side of the Anlarctic Peninsula,
which s greatest during winter”, It is
unclear why the anthars chose 1985-2000
for their analysls, as most of the lemmpera
ture seeies in the HadCRUT data set begin
its the late 1950,

Although the spacing of stations around
the coast is reasanable in the eastern hemi-

- sphere, there are large gaps in the data for

the coast of wesl Antarctica, and only tero
stations in the inlerior have long records:
those at the South Pole and Vastok (78,57 5,
106.9% E}. The area in which Doran et al
report che preatest cooling is devoid of
stations with long records, and HadCRUT
includes no data for this region,

The warming en the western side of the
Antarctic Peninsula is of lmited spatial
extent and is greatest close to Faraday
alation (6537 5, 64.3° W), where the trend
[or 1951-2000 is an increase of 1.09 °C per
decade during winter and 0,58 °C per
decade annually (hoth values are significant
2t the 33% Jevel). However, at Halley

tation (75.5% 5, 264" W), where there is a
continueus record dating back o 1957,
there is an indication of a slighl cooling
ever this peried during aulumn, but a small
warming during other seasons, although

| none of these trends is statistically signifi-

o

cant. The Soutk Pole shows limited coaling
in each season, although anly the anmual
trendd of .20 °C of cooling per decade is
statistically signilicant at the 90% level,
Data from Vostok for 1957-2000 do not
show any statistically significant trend in
any season or n the annual data.
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Trends in the ice-skin temperature
based on remote-sensing data have been
examined' for 1979-98. The greatest cool-
ing was found over the high plateau of east
Antarctica, with some cooling over west
Antarctica, but with warming over the area
from the southern Weddell Sea towards
the South Pole. Another !-i-l1:l:|]|-'5 exarmined
temperature trends across west Antareties
using aulomatie weather-station observa-
Lions and satellite passive microwave mea-
surerments: the only statistically slgnificant
trend found at the 95% level was an
increase of 2 °C at Siple (75.9° 8§, 84.2° W)
over the periad 1979-97,

Attempting to derive a temperature
trend for the entire Antarctic continent is
almost meaningless, as huge areas are
devoid of long-term, in situ climate mea-
SLSCITLENILS, AL present, the trends from the
various slations present a spatially complex
picture of change across the continent
during recent decades and do not indicate
arty consistent warming or coaling,
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Daran et al. reply —Turner et ai. do not find
fault with our main focus -- the rapid
ecologlcal response to recent cooling in the
MeMurde Dry Valleys. The essence of their
comement is that the spatial interpelation of
the Antarctic continental data set (our Fig.
Z) does not provide a meaningful picture of
rRcent wmperature trends, Although any
interpolation is open to question, we note
the following points,

First, weighting by inverse-fourth-power
of separation distance in our analysis effec-
tively eliminates contributions near to the
2.284-km radius of influence if other sta-
tions are closer. Only between the Antarctic
Peninsula and the Ross Sea does the gap
between points approach the radius of
influence. Svcond, the trend maps in our
Fig. 2 have features that are finer than the
quarler-image radius of influence, Indicat-
Ing that that local data prevail in our
analysis, Third, the interpolated flelds are
consislent  with  the  summaries  for
1976-2000 in Fig. 2.10 of the recent IPCC
WG-T report’ and with trends based on
a different data sel* for 1965-1999 an
interval that was chosen because it was
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one of global warming, A recent depiction®
of combined summer and autumn
Antarctic surface-temperature trends from
1969 to 2000 i similar to ours, although
our data suggest that coocling is more
pronounced during autumn periods than
in summer.

The key question that arises is chis: is
our interpolation better than arithmetic
averaging! We contend that, although the
interpolations  Invelve uncertainey, thy
highlight the fact that a full asscssment of
Antarctic temperature trends requires more
than the averaging schemoes that have so far
been used to imply that Antaretica has been
warming al a rate thal is faster than the
global average®”,

In estimates of hemispheric anomalles
or trends (for example, see the TPCCS
Figure 2.7; ref. 1), regions that are devaid of
data are effectively assigned anomalies {or
trends) that arc equal to the hemispheric
means of anomalles (or trends) for areas for
which data exist. This type of assignment |
ignores information from even nearest-
neighbour grid cells, We maintain that eur
approach represents an Improvement over
arithmetic means of staticn values ar grid
cells, provided that the nature of the
interpolation procedure is clearly stated.

Only by interpolation can ane hope 1o
determine the area fraction and spatial
pattern of continental warming or cooling,
regardless of the magnitudes of such trends
— which are irrelevant to our conclusions.
As Antarctic trends obviously vary spatially,
seasonally and interdecadally, interpolation
will ultimately be required 10 optimize the
Information contained in historical data.
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