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WHAT IS THE GLOBAL 
SOLAR UV INDEX?

The Global Solar UV Index (UVI) describes the 
level of solar UV radiation at the Earth’s surface 
in respect to human health.

The values of the index range from zero upward 
– the higher the index value, the greater the 
potential for damage to the skin and eye, and the 
less time it takes for harm (e.g. sun burn) to 
occur.

Agreed: WHO (2002), WMO, UNEnvironmental 
Program, International Commission on Non-
Ionizing Radiation, CIE, EU,...



WHY DO WE NEED 
THE UV INDEX?

A marked increase in the incidence of skin 
cancer in fair-skinned populations worldwide is 
strongly associated with excessive UV exposure 
from the sun (may also be associated with the use 
of sunbeds). 
Current evidence indicates that personal habits in 
relation to sun exposure constitute the most 
important individual risk factor for UV radiation 
damage (work, spare time activities, holiday dest.) 
The UVI is a vehicle to raise public awareness of 
the risks of excessive exposure to UV, and to alert 
people about the need to adopt protective 
measures. 
Encouraging people to reduce their sun exposure 
can decrease harmful health effects and 
significantly reduce health care costs.



HOW WAS THE UV 
INDEX DEFINED?

First information systems were available in the 
late 80ies, e.g. New Zealand 1987 Sun burn time
In the early 90ies in more than a dozen countries 
different information methods were used e.g. 
irradiance, Minimal Erythemal Dose / hour, Sun 
burn time, Noon Dose, ....  
At this time even 3 different indizes were in use 
in the USA
1994: WMO/WHO Meeting in Les Diablerets
agreed in the UV Index as used in Canada    
(WMO Rep. No. 95)
1995 Booklet: Global Solar UV-Index—
WHO⁄WMO⁄ INCIRP recommendation. ICNIRP 
(International Commission on Non-Ionizing Radiation Protection) INCIRP 
Publication No. 1 ⁄ 95. ICNIRP, Oberschleissheim, Germany.

1995: World wide daily UV Index Forecast free 
available at www (Inst. Medical Physics and Biostatistics)



HOW IS THE UV INDEX 
DEFINED?

It is a measure of the UV radiation that is relevant 
to and defined for a horizontal surface (irradiance).
The UVI is a unit less quantity defined by the 
formula:

where 
E(λ) is the solar spectral irradiance expressed in 
[(W/m2)/nm] at wavelength λ
dλ is the wavelength interval used in the 
summation. 
w(λ) is the erythema reference action spectrum, 
and kery is a constant equal to 40 m2/W                 -> 
UVI = 0 ... 16 
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HOW WAS THE ACTION 
SPECTRUM DERIVED?

AS: International 
Commission on 
Illumination (CIE) 
reference action 
spectrum for UV-
induced erythema 
on the human skin 
(ISO 
17166:1999/CIE S 
007/E-1998) as 
statistically derived 
by A. McKinley and 
B.Diffey (CIE 1987)
“Preliminary” (skin 
type?, delay?, body 
site? UVA?...)
High Usage -> no 
chance to change
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 Magnus 1964 var.
 Sayre et al.1966 8h
 Freedman et al. 1966 24h
 Cripps+Ramsay 1970 8h
 Cripps+Ramsay 1970 24h
 Mackenzie+Frain-Bell 1973 
 Nakayama et al. 1972 8h
  Nakayama et al. 1972 24h
  Parrish et al. 1982 8h
 Parrish et al. 1982 24h
 Satoh 1973 8h
 Satoh 1973 24h
 CIE 1987



UV INDEX OVER EUROPE?

Cloud free



UV INDEX WORLD WIDE ?

Cloud free



How to report UV Index 
Values?
UVI reports: at least the daily maximum value.
Forecasting or reporting: daily maxima, a 30-minute time 
average value should be used. 
Continuous observations: a 5–10 minute average is useful 
to display short-term changes.
The UVI should be presented as a single value rounded to 
the nearest whole number.
When cloud cover is variable, the UVI should be presented 
as a range of values. 
UVI forecasts: should include effects of cloud. Forecasts not 
incorporating cloud effects should refer to them as a “clear 
sky” or “cloud free” UVI.

UVI values are grouped into exposure 
categories (Table). Nat. meteorol. 
office or media may use exposure 
exposure category, the UVI value or 
range of values, or both.



How to determine UV 
Index Values?

Measurements or model calculations 

Two measurement approaches: 
1) spectroradiometer and to calculate the UVI 
using the above formula. 
2) broadband detector that has been calibrated 
and programmed to give the UVI directly. 

Prediction of the solar UVI is achieved with a 
radiative transfer model that requires the input of: 
1) total ozone (prediction of the total ozone using 
the input from ground-based ozone 
spectroradiometers or from satellites) 
2) the aerosol optical properties 
3) A good cloud parameterisation is also required 
unless only clear sky values are reported.



GRAPHIC PRESENTATION 
OF THE UV INDEX

A standard graphic presentation of the UVI 
promotes consistency in UVI reporting on news 
and weather bulletins, and serves to improve 
people’s understanding of the UVI concept. 

The graphics package can be downloaded from 
the website of WHO’s Global UV Project 
Intersun:

http://www.who.int/uv/ 

Includes: the UVI logo, icons for UVI reporting, 
sun protection icons, and colour codes for 
different values of the UVI. both.



GRAPHIC PRESENTATION 
OF THE UV INDEX



UV INDEX AND EXPOSURE?
Radiant Exposure: Dose
Units in use: 

Jeff/m2, 
Standard Erythemal Dose (SED) =100 

Jeff/m2, Minimal Erythemal Dose (MED)  
(personal, depends on skin type, body part, 
pre-exposure, age,... = 250±50 Jeff/m2 skin 
type 2, (Sun burn time = MED/E), 

UV Index hours (UVIh) (Saxebol 2000, 
Schmalwieser et al. 2002, 2004,...)



UV INDEX AND PERSONAL 
EXPOSURE?

UVI Index: horizontally oriented flat 
receiver

Thank you!
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