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Abstract. The purpose of the NIWA UV Atlas project is
to produce maps and time series of parameters describing
the UV radiation environment over New Zealand since
1960. Maps are produced for the area around New Zealand
(34°S to 48°S, 166°E to 180°E) while time series are pro-
duced at sites where broadband radiation measurements
are available (referred to as the UV Atlas sites). The meas-
ured broadband radiation measurements are used to infer
the effects of cloud cover based on comparisons with
modelled clear-sky irradiances [Bodeker and McKenzie,
1996; hereafter referred to as BM96]. The first version of a
CD containing most of the UV Atlas project outputs for
the period 1979 to 2001, as well as data viewing software,
has been created. Details on CD availability are available
on:
http://www.niwa.co.nz/services/uvozone/atlas

The purpose of this paper is to describe in more detail the
contents of the CD and the origin of the data sets provided.
The data provided on the CD have a range of applications
including long-term trend studies which include the effects
of long-term changes in cloud cover, epidemiological stud-
ies, analyses of the sources of long-term trends in UV over
New Zealand etc.

Method

The primary output from the UV Atlas project is esti-
mated true erythemal UV in the presence of clouds, calcu-
lated as follows:

Etrue = Emodel X Asza X (Imeas/ Imodel)Psza (1)

where Eq is the modelled clear-sky erythemal UV
(see below), Ieas 1S the measured broadband radiation,
Lnoder 18 the modelled clear-sky broadband radiation and
Ay, and P, are solar zenith angle dependent coefficients
derived from plots of Er (=Epncas/Emode) against Iy
(ZLnea/Imogel) at Lauder, where E,.,s is the measured ery-
themal UV [BM96]. Eq4 is calculated using the TUV
radiative transfer model [Madronich, 1993], with ozone
and surface pressure as inputs. [;q 1S calculated using a
simple one layer radiative transfer model, with surface
pressure, temperature and humidity as inputs. The aerosol
loading for both models was specified as:

B = 0.03x(cos(2n*Day/365))+0.08 2)
where Day is the day of the year. The value modifying

Enodel to produce Ey is called the cloud cover modifica-
tion factor (CCMF):

CCMF = Asza X (Imeas/Imodel)PsZa (3)

The inputs to the model calculations are also provided
on the CD, as described below.

Data on the CD

The data provided in the CD include time series, at a
number of locations, of clear-sky erythemal UV, estimated
true erythemal UV, CCMFs, modelled broadband radia-
tion, measured broadband radiation, temperature, surface

pressure, sea level pressure, humidity, and total column
ozone. These are provided at hourly, daily, monthly and
annual resolution, except for ozone which does not have
data at hourly resolution. The CD also includes maps of
clear-sky erythemal UV, estimated true erythemal UV,
sea-level pressure, surface pressure, and total column
ozone. These are provided at hourly, daily, monthly and
annual resolution except for maps of estimated true ery-
themal UV which are provided only at hourly resolution
and ozone maps which are provided only at daily, monthly
and annual resolution.

Clear-sky erythemal UV maps

These maps are calculated in real-time using a 4 dimen-
sional look-up table. An example of a clear-sky erythemal
UV map, produced by the data viewing software provided
on the CD, is shown in Figure 1.
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Figure 1: An example hourly total clear sky erythemal UV map.

Estimated true erythemal UV maps

Maps of estimated true erythemal UV irradiance are
generated by calculating CCMFs at all available sites, and
spatially interpolating these factors for the whole of the
country. The applicability of this spatial interpolation is
uncertain and care must be taken when interpreting these
maps. This is particularly so in the presence of changing
topography which can cause strong spatial inhomogeniety
in cloud cover. Future research will investigate more ap-
propriate interpolation methods and application of meas-
ured or assimilated clouds fields.

Sea level pressure and surface pressure maps

Hourly sea level pressure maps are calculated by inter-
polating between 12 hourly NCEP/NCAR sea level pres-
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Figure 2: An example hourly clear sky erythemal UV time seri-
esfor Christchurch: 1 January to 5 January 2001

sure fields which cover the entire domain, and combining
these with the hourly pressure data extracted from the
NIWA climate data base (CLIDB) which have the advan-
tage of high spatial and temporal resolution. Surface pres-
sure maps are calculated from sea level pressure maps as-
suming hydrostatic balance and a layer mean temperature
of 283K.

Total column ozone maps

Daily total column ozone fields for the New Zealand
domain are extracted from an assimilation of 5 different
satellite-based global data sets [Bodeker et al., 2001]. The
coverage of these data is incomplete and a least squares
regression model which accounts for much of the variabil-
ity (e.g. annual cycle, trend, QBO, solar cycle, ENSO, vol-
canoes) is used to estimate the ozone field when no meas-
urements are available.

Clear sky erythemal UV time series

For each of the UV Atlas sites, time series of hourly
clear sky erythemal UV have been calculated using the
TUV radiative transfer model [Madronich, 1993] and are
stored on the CD. In addition to the hourly data, daily,
monthly or annual mean dose, total dose, maximum irradi-
ance or maximum hourly dose can be displayed. An exam-
ple of an hourly resolution clear sky erythemal UV time
series is shown in Figure 2.

Estimated true erythemal UV time series
As described above, the estimated true erythemal UV is
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Figure 3: Comparison of measured and estimated true erythemal
UV at Lauder in 1999.
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Figure 4: Comparison of measured and estimated true erythemal
UV at Leigh in 1999.

derived by multiplying the clear sky erythemal UV with
the CCMF. An example of hourly estimated true erythemal
UV, together with measurements of the actual UV, at
Lauder, is shown in Figure 3. Because the Ay, and Py,
coefficients used to derive the CCMFs were calculated at
Lauder, this comparison may be circular to some extent.
To investigate the applicability of the A and P coefficients
to other locations, a comparison of measured and estimated
true erythemal UV for Leigh is presented in Figure 4.

Auxiliary time series

As part of the data quality control procedures for the
surface temperature, pressure and humidity from CLIDB,
estimates of these parameters are made from measurements
at surrounding locations. These auxiliary data files are also
provided on the CD. When surface temperature, pressure,
or humidity measurements are unavailable, or are errone-
ous, the auxiliary time series are used. An example of
measured and auxiliary surface pressure time series for
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Figure5: An example of an auxiliary surface pressure time se-
ries.

Christchurch is shown in Figure 5.
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