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A marked increase in the incidence of skin
cancers has been observed in fair-skinned
populations worldwide since the early
1970s. This is strongly associated with 
personal habits in relation to sun exposure
and its ultraviolet (UV) component, and the
societal view that a tan is desirable and
healthy.

The Global Solar UV Index (UVI) described
in this document was developed in an
international effort by WHO in collaboration
with WMO, UNEP and ICNIRP, and is a simple
measure of the UV radiation level at the
Earth’s surface. It serves as an important
vehicle to raise public awareness and to
alert people about the need to adopt 
protective measures when exposed to UV
radiation.

Intersun, WHO’s Global UV Project, aims to
reduce the burden of disease resulting
from exposure to UV radiation by assessing
and quantifying health risks, and developing
an appropriate response through guide-
lines, recommendations and information
dissemination.
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Everyone is exposed to UV radiation from
the sun and many artificial sources used in
industry, commerce and recreation.
Emissions from the sun include light, heat
and UV radiation.

The UV region covers the wavelength range
100–400 nm and is divided into three
bands:

UVA (315–400 nm)

UVB (280–315 nm)

UVC (100–280 nm)

As sunlight passes through the
atmosphere, all UVC and approximately
90% of UVB radiation are absorbed by
ozone, water vapour, oxygen and carbon
dioxide. UVA radiation is less affected by
the atmosphere.

Therefore, the UV radiation reaching the
Earth’s surface is largely composed of UVA
with a small UVB component.

IntroductionPreface

A marked increase in the incidence of skin
cancers has been observed in fair-skinned
populations worldwide since the early 1970s.
This is strongly associated with personal
habits in relation to sun exposure and its
ultraviolet (UV) component, and the societal
view that a tan is desirable and healthy.
Educational programmes are urgently
needed to raise awareness of the damaging
effects of UV radiation, and to encourage
changes in lifestyle that will arrest the trend
towards more and more skin cancers.

The Global Solar UV Index (UVI) described in
this document is a simple measure of the UV
radiation level at the Earth’s surface and an
indicator of the potential for skin 
damage. It serves as an important vehicle to
raise public awareness and to alert people
about the need to adopt protective
measures when exposed to UV radiation.The
UVI was developed through an international
effort by the World Health Organization
(WHO) in collaboration with the United
Nations Environment Programme (UNEP), the
World Meteorological Organization (WMO),
the International Commission on Non-

Ionizing Radiation Protection (ICNIRP) and
the German Federal Office for Radiation
Protection (Bundesamt für Strahlenschutz,
BfS) (see Annex F for list of contributors).
Since its initial publication in 1995, several
international meetings of experts (Les
Diablerets, 19941; Baltimore, 19962; Les
Diablerets, 19973; Munich, 20004) have been
convened with the aim to harmonize the
reporting of the UVI and to improve its use as
an educational tool to promote sun
protection.

This practical guide, prepared by Eva
Rehfuess, is based on the consensus reached
at the Munich meeting, and is intended to be
used by national and local authorities and 
non-governmental organizations active in
the area of skin cancer prevention, as well as 
meteorological offices and media outlets
involved with UVI reporting. This publication 
can serve as an entry point for the
development and implementation of an
integrated public health approach to sun
protection and skin cancer prevention.

iv

1 Report of the WMO meeting of experts on UVB measurements, data quality and standardization of UV indices, Les Diablerets,
Switzerland, 22–25 July 1994. Geneva,World Meteorological Organization, 1995 (Global Atmosphere Watch, No. 95).

2 Educating the public about the hazards of ultraviolet radiation. Summary report. International workshop, Baltimore, 26–28 
August 1996. Aberdeen Proving Ground MD, U.S. Army Center for Health Promotion and Preventive Medicine, 2001.

3 Report of the WMO–WHO meeting of experts on standardization of UV indices and their dissemination to the public, Les 
Diablerets, Switzerland, 21–24 July 1997.Geneva,World Meteorological Organization, 1997 (Global Atmosphere Watch,No. 127).

4 UV index in practical use. Proceedings of an international workshop. Munich, Federal Office for Radiation Protection, Institute
of Radiation Hygiene, in press.



Small amounts of UV radiation are beneficial
for people and essential in the production of
vitamin D. UV radiation is also used to treat
several diseases, including rickets, psoriasis
and eczema. This takes place under medical
supervision and the benefits of treatment
versus the risks of UV radiation exposure are
a matter of clinical judgement.

Prolonged human exposure to solar UV
radiation may result in acute and chronic
health effects on the skin, eye and immune
system. Sunburn and tanning are the best
known acute effects of excessive UV
radiation exposure; in the long term, UV
radiation-induced degenerative changes in
cells, fibrous tissue and blood vessels lead to
premature skin ageing. UV radiation can also
cause inflammatory reactions of the eye,
such as photokeratitis.

Chronic effects include two major public
health problems: skin cancers and cataracts.
Between two and three million non-
melanoma skin cancers and approximately
132000 melanoma skin cancers occur
globally each year.While non-melanoma skin
cancers can be surgically removed and are
rarely lethal, malignant melanoma substan-
tially contributes to mortality rates in
fair-skinned populations. Some 12 to 15
million people are blind from cataracts.
According to WHO estimates, up to 20% of
these cases of blindness may be caused or
enhanced by sun exposure, especially in
India, Pakistan and other countries of the
“cataract belt” close to the equator.

Furthermore, a growing body of evidence
suggests that environmental levels of UV
radiation may enhance the risk of infectious
diseases and limit the efficacy of vaccina-
tions. Please see Annex A for a detailed
description of the health effects of exposure
to UV radiation.

People’s behaviour in the sun is considered
to be a major cause for the rise in skin cancer
rates in recent decades. An increase in
popular outdoor activities and changed
sunbathing habits often result in excessive
exposure to UV radiation. Many people
consider intensive sunbathing to be normal;
unfortunately, even children, adolescents
and their parents perceive a suntan as a
symbol of attractiveness and good health.

Sun protection programmes are urgently
needed to raise awareness of the health
hazards of UV radiation, and to achieve
changes in lifestyle that will arrest the trend
towards more and more skin cancers. Beyond
the health benefits, effective education
programmes can strengthen national
economies by reducing the financial burden
to health care systems caused by skin cancer
and cataract treatments. Billions are spent
worldwide to treat these diseases, many of
which could have been prevented or
delayed.The Global Solar UV Index should be
an important element of an integrated and
long-term public health approach to sun
protection.
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Clean snow reflects
up to 80% of
sunburning UV

Over 90% of UV can
penetrate light cloud

60% of UV is
received
between 10 am
and 2pm daily

UV increases by 4%
for each 300 metre
increase in altitude

Shade can
reduce UV by
50% or more

Indoor workers
receive 10% to
20% of outdoor
workers' yearly
UV exposure

At half a metre
depth UV is
still 40% as
intense as at
the surface

Sand
reflects up to
25% of UV

SUN ELEVATION 

The higher the sun in the sky, the higher
the UV radiation level. Thus UV radiation
levels vary with time of day and time of
year. Outside the tropics, the highest
levels occur when the sun is at its
maximum elevation, at around midday
(solar noon) during the summer months.

LATITUDE 
The closer to equatorial regions, the
higher the UV radiation levels.

CLOUD COVER
UV radiation levels are highest under
cloudless skies but even with cloud cover,
UV radiation levels can be high.
Scattering can have the same effect as
the reflectance by different surfaces and
thus increase total UV radiation levels.

ALTITUDE 
At higher altitudes, a thinner
atmosphere absorbs less UV radiation.
With every 1000 metres increase in
altitude, UV radiation levels increase by
10% to 12%.

OZONE
Ozone absorbs some of the UV radiation
that would otherwise reach the Earth’s
surface. Ozone levels vary over the year
and even across the day.

GROUND REFLECTION 

UV radiation is reflected or scattered to
varying extents by different surfaces, e.g.
fresh snow can reflect as much as 80% of
UV radiation, dry beach sand about 15%
and sea foam about 25%.

UV RADIATION LEVELS ARE INFLUENCED BY:
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WHAT IS THE IMPORTANCE OF A
HARMONIZED UVI?
Many countries use the UVI to promote sun
protection. Surveys suggest that a large
percentage of the public is aware of the
existence of the UVI but does not understand
its meaning or usefulness. These problems
are related to the lack of standardized
messages associated with the UVI. The UVI is

clearly defined as an educational  tool, and its
use must be based on effective communica-
tion with the public and the media.
Uniformity of UVI presentation, and
uniformity of sun protection messages
associated with different UVI values, will
facilitate the delivery of a simple and relevant
message, and will help to familiarize people
with this important concept.

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. 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 to
occur.

WHY DO WE NEED THE UVI?
A marked increase in the incidence of skin
cancer in fair-skinned populations worldwide
is strongly associated with excessive UV
radiation exposure from the sun; it may also
be associated with the use of artificial UV
radiation sources such as sunbeds. Current
evidence indicates that personal habits in
relation to sun exposure constitute the most
important individual risk factor for UV
radiation damage. The UVI is an important
vehicle to raise public awareness of the risks
of excessive exposure to UV radiation, 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 SHOULD THE UVI BE USED?
This educational tool should be used as an
integral component of a programme to inform
the public about UV radiation health risks and
sun protection, and to change people’s
attitudes and behaviour with respect to UV

radiation exposure. The UVI should especially
aim at vulnerable and highly-exposed groups
within the population,e.g.children and tourists,
and should inform people about the range of
UV radiation-induced health effects including
sunburn, skin cancer and skin ageing, and
effects on the eye and immune system.
Educational messages should emphasize that
the risk of adverse health effects from UV
radiation exposure is cumulative, and that
exposure in everyday life may be as important
as exposure during vacations in sunny climates.

HOW IS THE UVI PRESENTED?
UV radiation levels and therefore the values
of the index vary throughout the day. In
reporting the UVI, most emphasis is placed
on the maximum UV radiation level on a
given day. This occurs during the four-hour
period around solar noon. Depending on
geographical location and whether daylight
saving time is applied, solar noon takes place
between local noon and 2 p.m. The media
usually present a forecast of the maximum
UV radiation level for the following day.

WHERE IS THE UVI REPORTED?
In many countries the UVI is reported along
with the weather forecast in newspapers, on
TV and on the radio; however, this is usually
done only during the summer months.
Annex B lists a series of Internet links that
provide the UVI for a range of countries and
in many different languages.

4

The Global Solar UV Index 
AN EDUCATIONAL TOOL
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Burn times have been used in many
countries as this simple concept can be
directly translated into action. However,
people tend to interpret burn times to mean
that there is a safe level of unprotected sun
exposure. Hence, relating UVI values to “time
to burn” or “safe tanning time” sends out the
wrong message to the public. The UVI

should not imply that extending exposures
is acceptable. Although the priority goal of
primary skin cancer prevention is to avoid
sunburn, cumulative UV radiation exposure
plays a major role in developing skin cancer
and promotes damage to the eyes and
immune system.

1 Fitzpatrick TB, et al, reported in TB Fitzpatrick and JL Bolognia, Human melanin pigmentation: Role in pathogenesis of cutaneous
melanoma. In: Zeise L, Chedekel MR, Fitzpatrick TB (eds.) Melanin: Its role in human photoprotection. Overland Park, KS,Valdenmar
Publishing Company, 1995:177-82.

SKIN TYPE CLASSIFICATION BURNS IN THE SUN TANS AFTER HAVING BEEN IN THE SUN

Table 2: Classification of skin types (adapted from TB Fitzpatrick and JL Bolognia, 19951)

Always Seldom
Usually Sometimes

Sometimes Usually
Seldom Always

Naturally brown skin
Naturally black skin

A SIMPLE AND RELEVANT MESSAGE
Acceptance by the general public of the UVI
as useful daily information is the ultimate
goal. In order to achieve this, the messages
must be simple and easily understood.
Reporting the UVI with relevance to the
recipient will allow people to put 
recommendations into practice and accept

the UVI as a guide to healthy, sun-protective
behaviour.

From a public health point of view,
it is especially important to protect the 
most vulnerable population groups. Based on
the finding that more than 90% of non-
melanoma skin cancers occur in skin types I
and II (Table 2), the basic protective messages
associated with the UVI should focus on fair-
skinned people who tend to burn. Children,
who are particularly sensitive to UV radiation,
require special protection.

Even though the incidence of skin cancer is
lower in dark-skinned people, they are never-
theless susceptible to the damaging effects
of UV radiation, especially to the effects on
the eye and immune system. Additional
messages at the national or local level will
allow the particular needs of other
population sub-groups to be addressed.

These should take into account differences in
climate and culture, the perception of UV
radiation risks in the population, and the
stage of sun protection education.
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REPORTING UVI VALUES
The UVI is a measure of the intensity of UV
radiation on the Earth’s surface that is 
relevant to effects on the human skin.

• UVI reports should present at least the
daily maximum value. When forecasting or
reporting daily maxima, a 30-minute time
average value should be used. Where
continuous observations are available, 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.

• However, when cloud cover is variable, the
UVI should be presented as a range of
values. UVI forecasts should include effects
of cloud on UV radiation transmission
through the atmosphere. Programmes not
incorporating cloud effects in their
forecasts should refer to them as a “clear
sky” or “cloud free” UVI.

UVI values are grouped into exposure
categories (Table 1). The national meteorology
office or media service may choose to report
the exposure category, the UVI value or range
of values, or both.

LOW < 2

MODERATE 3 TO 5

HIGH 6 TO 7

VERY HIGH 8 TO 10

EXTREME 11+

Reporting the UV Index
THE BASIC SCHEME

Table 1: UV radiation exposure categories l.
ll.

lll.
lV.

V.
VI.

Melano-compromised

Melano-competent

Melano-protected

REPORTING BURN TIMES IS NOT RECOMMENDED.

Figure 1: Enjoy the sun but enjoy it safely

EXPOSURE CATEGORY UVI RANGE
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GRAPHIC PRESENTATION OF THE UVI
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. Ready-made materials for UVI
reporting facilitate successful media uptake,
and more than one option is given to allow

different media to cope with technical
limitations.The graphics package (see Annex
D) can be downloaded from the website 
of WHO’s Global UV Project Intersun
http://www.who.int/uv/ and includes the UVI
logo, icons for UVI reporting, sun
protection icons, and colour codes
for different values of the UVI.

THE BASIC SUN PROTECTION MESSAGES

Figure 2: Recommended sun protection scheme with simple “sound bite” messages

Figure 3: Examples of UVI graphics
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NO PROTECTION
REQUIRED

PROTECTION
REQUIRED

EXTRA
PROTECTION

You can 
safely stay

outside!

Seek shade during midday hours! 

Slip on a shirt, slop on sunscreen and
slap on a hat!

Avoid being outside during
midday hours! 

Make sure you seek shade! 

Shirt, sunscreen and hat 
are a must!

• Limit exposure during midday hours.
• Seek shade.
• Wear protective clothing.
• Wear a broad-brimmed hat to protect

the eyes, face and neck.
• Protect the eyes with wrap-around-

design sunglasses or sunglasses with
side panels.

• Use and reapply broad-spectrum
sunscreen of sun protection factor
(SPF)15+ liberally

• Avoid tanning beds.
• Protect babies and young children: this

is particularly important.

Shade, clothing and hats provide the best
protection – apply sunscreen to parts of the
body that remain exposed, like the face and
hands. Sunscreen should never be used to
prolong the duration of sun exposure.

Two different concepts of sun protection
have been proposed: a binary response 
with a defined threshold UVI value beyond
which sun protection is recommended, or a
graded response with increasing UVI values
that would involve the successive use of
different sun-protective measures. There 
is little scientific basis to support the latter: if
sun protection is required, this should
include all protective means, i.e. clothing,
sunglasses, shade and sunscreen (Figure 1).
Nevertheless, a graded approach is relevant
in the sense that more sun protection is
needed at higher UV radiation levels.

Even for very sensitive fair-skinned people,
the risk of short-term and long-term UV
radiation damage below a UVI of 3 is limited,
and under normal circumstances no
protective measures are needed. Above the
threshold value of 3, protection is necessary,
and this message should be reinforced at UVI
values of 8 and above.
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