UV Index Variations (1960-2006) and M elanoma Skin Cancer Incidencein
Australia

L. Lemus-Deschamps and J.Makin

Centre for Australian Weather and Climate Researcted@uof Meteorology, Australia
ISunSmart, Centre for Behavioural Research in CancegeE&ouncil Victoria, Australia

Abstract. Surface ultraviolet (UV) radiation can have an e R Bl s
important impact on human health and terrestrial ANYSSBRET eTBA Ll
ecosystems. In humans, increased exposure to UV 11b 170 1ab 130 56, 120,140 150 165

radiation increases the risk of skin cancer. In téalis,
public communication campaigns for skin cancer
prevention include the promotion of daily UV foreta
However, it is estimated that nearly 450,000 Alistna 15
still get skin cancer every year, including morerth
10,000 cases of melanoma, the most dangerous férm o
skin cancer. Hence, it is important to monitor Aaka’s k5
UV radiation levels over time, in particular, besauwf the 30
effects cumulative exposure can have on humans. The
amount of surface UV radiation strongly depends on :
stratospheric total ozone amounts, geographicaitito, 40 ;
date, and time of day. Ozone absorbs part of the UV
radiation over the wavelength 300-400nm, whichhs t
UV radiation that is most important for humans and b0 sl b iag lamlls0 iaz lall o5
ecosystems. Reductions of stratospheric ozonetrasul
surface UV radiation increases. Variations in stefa
radiation related to ozone depletion have beenrtegdor
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several locations worldwide during the last fewrgedn . i INDEY
this paper we present and discuss the variatiottseituV 116 120 125 130 135 140 145 150 155
Index and melanoma skin cancer incidence for Alistra

over the period 1968-2008.

UV Index Variations (1960-2006)

We used gridded monthly average total ozone medsure
by NASA's Total Ozone Monitoring Spectrometer
(TOMS), Ozone Monitoring Instrument (OMI),
ECMWF's ERA40 reanalysis monthly total ozone and
meteorological fields from the Bureau of Meteorglog
climate model, as input to the UV radiation code, t
calculate local-noon clear-sky UV Index (Lemus-
Deschamps et al., 2004, 2006). UV Index levelswelo
are considered low, 3 to 5 moderate, 6 to 7 higtg 80
very high and above 11 extreme. The associatedr colo
code used and suggested sun protection is illestrat
Figure 1.

Figure 2. Annual clear-sky UV Index average over
UV Index S Waya cureetfin 1960-79 and 2000-2007.
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8,9,10 | Very High allkesepby The annual average over (1960-1979) and (200-2007)
- 2 presented in Figure 2 shows that, for the twentywg,
the UV Index level “11” is displaced about 5degré®m
15 degrees to twenty degrees south . UV level 82®p
panel Figure 2) and level 6 (37.5°S, top panel fEge)
also are displaced about 5 degrees south (bottarel pa
Figure 2). The day-and-time of the year, latitude,
longitude, altitude, uv-surface-albedo, ozone gitsmm
Figure 1. UV Index levels categories and sun dependence on temperature, Rayleigh scatteringr sol
protection tips. irradiance, aerosols are taken into account toutstk
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clear-sky local-noon UV Index. Monthly averagesdach
month over the period (1960-1970) were calculated a
subtracted from the monthly UV Index. The long-term
spatial and temporal deviations from 1960-1970 were
calculated for North (10-29S), Central (29-37S) tBou
(37-45S) Australia (Figure 2).
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Figure 2. Annual monthly clear-sky UV Index (%)
deviation from 1960-1970, calculated for North @A98),
Central (29-37S) and South (37-46S) of AustralianN
Melanoma Skin Cancer Incidence for Queensland (137-
157E,12-25S) New South Wales (140-167E,12-35S) and
Victory (140-167E,32-40S), and Australia’s annuaam
temperature anomaly (NCC, Bureau of Meteorology).

An ongoing increase of clear-sky UV Index level is
observed for all regions since the seventies. gl know
that Australians love the outdoor life style. Heniteis
more likely that they will be out-door and be subjéo
UV-sun-exposure when temperatures are warm ane ther
are clear-skies. Figure 2 shows that temperatasebleen

on the rise since 1990. This combined with, pésple
outdoor living style, and the UV increases coulsuieon
increased exposure to high UV levels, potentiaduiting

in Melanoma Skin Cancer incidence increases. FothNo
and Central Australia, during winter UV Index levelre
still high (not shown here), however people cowdaténthe
perception that UV levels are low because it istein
This, combined with warmer temperatures, but more
pleasant temperatures than in summer, when it ig2 mo
likely that people will carry out outdoor activisiecould
result in increased exposure to high UV radiatievels.
For Southern Australia UV increases are observestlyno
during summer (not shown here), when high tempszatu
are likely, and people is more likely to be outdnor

Summary

For Australia, the results suggest that there is a
connection between increases on UV levels, exposure
uv-radiation during hot weather, and melanoma ieooe.
An ongoing increase in Melanoma skin Cancer (Fi@)re
is observed, being more pronounced to the Nortte Th
results show that UV Index levels have been onrige
since the seventies. Having said that, we can xdtude
that people, that love outdoor activities, are mdsly
exposed to high levels of uv-radiation when hot thea
clear-skies prevail. Winter UV levels to the Ne@kntral
Australia are of particular interest, since the ldVels are
high all year around. Hence, the perception thatléidls
are low during winter, may be misleading.
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