UV Spectral Irradiance measurements at L auder, New Zealand
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Abstract. In order to monitor long term ozone changes and * [T T
its effects, a UV spectrometer was installed NIWApuder, [ |
Central Otago (45°S, 170°E, 370m alt). First meaments L . Do : o
began in December 1989. Since deployment, data bese P L RS
obtained with a high success rate. The instrumientand P : : !
data-processing comply with the exacting standeedsired
by the international groups. Here we present tiees of
data products from this spectrometer (e.g., erygbgm
weighted UV irradiance (UM,), Ozone) to illustrate the
causes for variabilities, and to illustrate diffeces in the UV
climatology between New Zealand and other locations
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Introduction Figure 2. Time series of retrieved ozone

The aims of NIWA’'s UV radiation program are to Lauder New zesland
. . o . . . auder, New Zealand (45.0S,168.7E, 370m)
quantify the variability of UV radiation in New Zkead, to o L 2
relate this to other locations, to understand theses of its | g8 g

Difse (sky only, sun shaded) 4

variability, and to monitor long term trends. The | o, 8
cornerstone of this research has been measureuofeifits L g \ 1,
spectral distribution of UV irradiance, firstly &tauder, | \

starting in 1989, and more recently at other lareti :
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These spectral measurements at Lauder are caflbrate | ,-' °
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against NIST radiation standards via transfer stedsl ol

maintained by IRL. The measurements comply with the ? e ]
exacting standards required by the Internationaimvyiek I > ° i
for the Detection of Atmospheric Composition Change | ..3!. e,
(NDACC - formerly the NDSC). More details of the &>~ s RS L
measurement program can be found elsewHdKénzie

et al., 2005; McKenzie et al., 1997; McKenze et al.,
2001a; McKenzie et al., 1996; McKenzie et al., 1998;

McKenze et al., 2001b]. The program is supported by a

Figure 3. Variation in global and diffuse erythemal
irradiances over a clear day.

range of broad-band measurements in the Southi®acif| Location Latitude | Altitude | Winter | Summer
Region, and by radiative transfer calculations tre the CN) (m)
wide variety of input parameters, such as ozonencol Boulder, 40.0 1650 0.73 4.45
amounts, profiles of ozone and temperature, andsakr Colorado, USA
. . Tokyo, 35.7 57 0.69 4.21
optical depth data that are available from othegpams at Japan
Lauder. Here we illustrate the range of data prtsludth Mauna Loa Obs, 195 3400]  3.68 745
time series data over several different time scales Hawaii, USA
B e Lauder, -45.0 370 | 0.33 4.70
[ . ' New Zealand
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Table 1. Summer maxima and winter minima mean daily
dose (in kJiiper day averaged over a month) of
erythemally weighted UV measured by Spectrometeeun
all weather conditions at four sites during 200920Note
that 1kJrif = 10 SED (Standard Erythemal Dose).
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Figure 1. Time series of noon erythemal irradiances



Measured UV Spectral Irradiances at four locations (SZA=30°)
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significantly greater than the other two Northern
Hemisphere sites despite their lower latitude (arttie
case of Boulder its higher altitude). The relatiféerences
become larger towards shorter wavelengths (Figedba
Table 1).

There is large inter-annual variability in ozonel &), and
this makes calculations of trends difficult (Fig&2)

With the exception of the high altitude tropicaesithe
summer UVI is relatively high at Lauder comparethvihe
other Northern Hemisphere sites. In contrast, the

Figure 4. Spectral irradiances at several sites for SZA=30%intertime UVI is relatively low at Lauder. (Tablg.

Ratio of UV Spectral Irradiances at four locations with respect to the mean
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Figure 5. Ratios of the spectral irradiances in Fig 4.

Results and Discussion

High quality data have been continuously maintaiaied
Lauder for more than 16 years. (Fig 1). Scansakentat 1
nm resolution over the spectral range 290-450nr5at
minute intervals over the midday periods, and de§ree
steps in SZA (Solar Zenith Angle) until after sunse
(SZA=95°), with an additional scan of night-skyanlrances
at midnight.

Seasonal variations in UVI are large at Laudeth witak
summer values ~ 13, reducing to ~ 1 in winter (Big

Clouds can reduce the UVI below the clear-sky \alme
more than 90%, and on average, the cloud attemuistio
approximately 30%. However, clouds effects can kdad
to increases in UV (Fig 1). Cloud-free observatioas be
seen from the banding of data in (Fig 1) correspuntb
measurements at the same SZA

Ozone column amounts can be derived from the data
(Fig 2). The observed seasonal and day to dayhibties
in peak UVI show the expected anti-correlationdwit
ozone. (not shown)

For high sun conditions, the direct beam compooént
UVI is ~50% of the total global irradiance. The pootion
of diffuse irradiance increases for larger SZA (ifer
lower sun elevation (Fig 3)).

When clear-sky spectra for high sun (SZA=30°) are
compared, the irradiances in the UVA at Laudersarglar
to those at the high altitude Mauna Loa Observabotyare
greater in the UVB region. These irradiances are

The value of these data sets increase as a furaftitwe
length of record. We plan to continue these measenés
at Lauder and the other sites that are part otevork
for the Detection of Atmospheric Composition Change
(NDACC — formerly the NDSC).
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