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Abstract. Levels of sunburning UV in New Zealand are 
compared with those in other locations. It is shown that 
UV estimated by satellite underestimates the contrast 
between the northern and the southern hemisphere. These 
differences are much larger than the changes in UV 
expected from ozone depletion. 

Introduction 

There is concern from many sectors in New Zealand 
about the relatively high levels of UV radiations, 
especially during the summer months. This concern is 
increased by the fact that peak levels of UV have increased 
in New Zealand by perhaps 10-15 percent in response to 
ozone reductions the last two decades [McKenzie et al., 
1999]. Increases in UV in the northern hemisphere have 
been more moderate because ozone depletion there is 
confined more to the winter months when UV intensities 
are relatively small. The purpose of this article is the 
provide information on UV in New Zealand in relation to 
other locations. 

Estimates of UV from Satellite 

Increasingly, UV data are becoming freely available 
through the Internet, and are produced in near real time. In 
some cases models are used to predict future ozone and 
cloud patterns for several days after the observation (e.g., 
by NOAA, National Weather Service see web site 
http://www.cpc.ncep.noaa.gov/products/stratosphere/strat_
a_f/#emcoz). This forecast UV information is then 
provided to the public through the usual media outlets. 

 
Figure 1. Global climatology (1979-1992) of mean daily 
erythemal (i.e., “sunburning”) UV dose (from the NCAR 
web site http://www.acd.ucar.edu/TUV/ ). 

From these data, global climatologies of UV can be 
derived, such as that shown in Figure 1. As noted below, 
however, questions remain about the absolute accuracy of 
these products. 

Comparisons with Ground-based Measurements 
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Figure 2. Comparison between satellite-derived UV and 
ground-measured UV from intercalibrated spectrometers. 

High quality measurements of UV are available at 
Earth’s surface at only a few sites globally. These ground-
based measurements, including studies by NIWA, have 
shown that UV intensities are much less in polluted 
locations like Europe than is implied by these maps (see 
Figure 2). For example measurements of sun burning UV 
at Lauder, Central Otago, New Zealand (latitude 45.0°S, 
altitude 370 metres) are approximately 40 to 60 percent 
greater than those in Garmish-Partenkirchen, Southern 
Germany (latitude 47.5ºN, altitude 730 metres) [Seckmeyer 
et al., 1995; Seckmeyer and McKenzie, 1992].  The 
differences arise from differences in ozone and 
atmospheric clarity. It should be stressed here that the 
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Garmish-Partenkirchen region in the Bavarian Alps is 
considered to be relatively clean by European standards. 
This shows that made-made pollutants that absorb UV 
radiation are distributed over wide geographical regions, 
and are not just confined to the cities [Jacobson, 2001]. 
However, it is expected that UV intensities near large 
cities- perhaps where testing of materials is carried out - 
will be reduced still further by aerosol extinctions. 
Because of the strong latitudinal gradients in UV, contrasts 
in UV will be even more pronounced between Northern 
New Zealand and Northern Germany. UV measured in 
New Zealand is also significantly greater than measured in 
Thessaloniki, Greece (40.5ºN) and Toronto, Canada 
(43.4ºN) [McKenzie et al., 2001] (see Figure 2). 
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45SThese findings have potentially important implications 
for human health, agricultural and aquatic productivity, 
biogeochemical cycling, air quality, and materials damage 
Furthermore, damage is not necessarily directly 
proportional to the UV intensities. There can be threshold 
effects, and interaction with other variables, such as 
temperature. 

In the tropics, the annual dose of UV is much greater 
than in New Zealand. However, during the summer 
months, the peak UV intensities in New Zealand can reach 
values close to those in the tropics. Other regions that have 
higher UV intensities than New Zealand include the 
Southern USA and Northern Australia. 

Data Availability 

NIWA undertakes measurements of UV at several sites 
in New Zealand as well as though collaborative 
programmes in USA and Australia. UV data for New 
Zealand is routinely produced by NIWA. Products include 
maps of ozone and UV forecasts, and measurements of UV 
from the previous day at several sites. This information is 
provided to the media and is also available through the 
internet at www.niwa.co.nz. 

NIWA has also produced a new UV Atlas product, which 
is available on CD-ROM.  This product allows UV 
intensities in different parts of New Zealand to be 
compared directly, and quantifies long terms changes in 
UV that have occurred in recent years. For more 
information about this product, see 
(www.niwa.co.nz/services/uvozone). 

Sec

Expectations for the Future 

Atmospheric chlorine, which is responsible for ozone 
depletion, is currently close to its maximum 
concentrations. Under the terms of the Montreal Protocol 
on Protection of the Ozone Layer, chlorine is expected to 
reduce in years to come. Consequently, in the absence of 
unexpected changes, such as large volcanic eruptions, a 
gradual recovery in ozone would be expected. Figure 3 

shows how sunburning UV may be expected to change at 
latitude 45°S and 45°N over the remainder of the century. 
The figure demonstrates that UV intensities at 45°N are 
much smaller than those at 45°S, despite the fact that this 
calculation ignores differences in aerosols and systematic 
errors in ozone retrievals discussed above. The differences 
in UV between 45°S and 45°N are larger than the 
perturbation due to ozone depletion. Furthermore, there is 
mounting evidence that changes in greenhouse gases have 
the potential to delay any recovery of the ozone layer and 
even inhibit a full recovery [WMO, 2002, in preparation]. 

Figure 3. Expectations for future changes in UV. 
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