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Abstract. High-quality spectral UV measurements with |Site Lat | Long | Alt | Dayof | TOZ | UVey
NIWA UV spectroradiometer systems have been made fo (°N) | (E) | (m) | Year | (DY) | (Wm?)
over 20 years in New Zealand and for extended gerad Maunaloal 19.5 | -155.4 3400 216 | 273| 0.284
several other global sites. Any trends due to ozonglauder -45.0| 169.J 370 | 028 | 271] 0.247
depletion are small, and are insignificant compangtth Boulder 40.0] -105.$1650| 195 | 306 0.196
cloud effects, and the large seasonal changes due t12KYo 85.7| 11394 57] 184 | 314] 0.176

changing sun angles. Summertime UV is higher in NZ _Table 1. Conditions for the four SZA= 30spectra shown

than at comparable latitudes in the northern hemeigp 1N Figure 1.
But peak values are less than at lower latitudss sih NZ,

the contrast between summer and winter UV is |atigen The spectrometer systems have also been used in
at all the other sites. shorter inter-comparison campaigns in Greece, Gandn

and Antarctica. Although more expensive to mainthan
simpler broad band measurement systems, spectnomete
I ntroduction systems such as these have several advantagedy, Firs
i ) their calibration against irradiance standards isrem
Measurements of spectral UV irradiances have beengirect so overall accuracy is improved. Seconsigctral
undertaken at Lauder for over twenty years, USINggignatures can be compared with model calculations
instrumentation and data processing techniquesh@a  4yribute causes of differences. Thirdly, the speadata
been developed in house. These instruments repr#&en 41 pe weighted with any biological weighting fuaotof
state of the art in global monitoring of UV irradees, and  jhterest. Here we discuss the temporal and geograph

are deployed at several sites within the intermalio  \arapility of erythemally-weighted UV irradiancesele
Network for the Detection of Atmospheric Compositio Figure 2) using long term data obtained at thes siteere

Change (NDACC). Sample spectra taken at similaarsol nyya UV spectrometers have been deployed.
zenith angle (SZA = 90 — Solar Elevation Angle)dan

their ratios are shown in Figure 1 (see Table lother
parameters).

UV Spectral Irradiances at Lauder, Summer and Winter
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Figure 2. Sample spectra from Lauder NZ in summer and
winter, compared spectra weighted by the erythe@bn
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Ratios with respect to the mean spectrum (heavy grey curve). The erythemally-weight
2 values are 0.284 and 0.0262 V¥im summer and winter
199 350 N el respectively.
Boulder, Colorado, USA.
1-“"*‘\& ******** —Tokyo, Japan. T The remainder of study will focus on erythemally
2] ot e sobmd ot o weighted irradiances (i.e., sun-burning irradiant8ge,),
¢ ] : A i and derived products including the UV Index whigh i
06 1 widely used to disseminate UV information to thélmy
0.4 and Standard Erythemal Dose (1 SED = 100 Jof
021 erythemally-weighted UV), which is a measure of the
L S amount of accumulated sunburning UV radiation iaoid
Wavelength (nm) over a specified time interval. For UV index of Idhe

Figure 1. Sample spectra (upper panel) and their ratios minimum erythemal dose (MED) for fair skinned
(lower panel).
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individual (~2 SED) is accumulated in approximatély
minutes.

Results

Long term changes in UVI are shown in Figure 3 for

site with records longer than 10 years. At all ¢hsies,
long term changes due
composition (e.g., ozone depletion) are relativaiyall.
The dominant effects (1) are the seasonal changesal
variations in SZA, and (2) the day-to-day changes t
variations on cloud attenuation. For any given SH#g
UVI tends to be less in spring than in autumn doe t

summer/winter contrast in UV tends to be highetha
southern hemisphere than in the northern hemisphere

Conclusions

High quality measurements of spectral UV irradiance
have been undertaken by NIWA for 20 years at Lauder

to changing atmosphericNew Zealand and for more than 10 years at Mauna Loa

Observatory, Hawaii and at Boulder Colorado, USA.
Because of the success of the Montreal Protocgl, an
long term trends due to ozone depletion over these
measurement periods are small compared with other
variabilities. Summertime UV is higher in New Zaada

seasonal changes in ozone, which has a maximum irthan at comparable latitudes in the northern hemaisg

spring and a minimum in autumn.
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Figure 3 Long term changes in Wy, (and UVI) at sites
for which more than 10 years of data are available.

Peak UVI values are similar at Lauder and at Bauylde

but peak UVI values are much less than at lowudét
high altitude sites, such as the Altiplano regiehere the
UVI can exceed 25 (Liley & McKenzie 2006). Of thtes
tested, the New Zealand site is the highest lagitud
Because of the strong dependence on SZA, this leads
lower wintertime values. The contrast between samm
and winter UV shown in Figure 4 is therefore lartjeare
than for the other sites. This large summer/wistartrast
in UVI may have deleterious effects on human health
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Figure 4. Seasonal Change in changes in monthly:lJV

dose at all sites for which more than one yearaté cire
available.
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