
i

A Practical Guide

WHO/SDE/OEH/02.2

G L O B A L

S O L A R  

U V  I N D E X

A joint recommendation of:

World Health Organization

World Meteorological Organization

United Nations Environment Programme

International Commission on Non-Ionizing Radiation Protection



WHO Library Cataloguing-in-Publication Data

Global Solar UV Index: A Practical Guide.

A joint recommendation of the World Health Organization,
World Meteorological Organization, United Nations Environment Programme,
and the International Commission on Non-Ionizing Radiation Protection

1. Ultraviolet rays – adverse effects  2. Sunlight – adverse effects  3. Radiation
monitoring – instrumentation  4. Radiation monitoring – standards  
5. Reference values  6. Health education  7. Environmental exposure – prevention
and control  8. Manuals

ISBN 92 4 159007 6          (NLM classification: QT 162.U4)

© World Health Organization 2002

All rights reserved. Publications of the World Health Organization can be obtained
from Marketing and Dissemination,World Health Organization, 20 Avenue Appia,
1211 Geneva 27, Switzerland (tel: +41 22 791 2476; fax: +41 22 791 4857; email:
bookorders@who.int). Requests for permission to reproduce or translate WHO
publications – whether for sale or for noncommercial distribution – should be
addressed to Publications, at the above address (fax: +41 22 791 4806; email
permissions@who.int).

The designations employed and the presentation of the material in this publication do
not imply the expression of any opinion whatsoever on the part of the World Health
Organization concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines
on maps represent approximate border lines for which there may not yet by full
agreement.

The mention of specific companies or of certain manufacturers’ products does not
imply that they are endorsed or recommended by the World Health Organization 
in preference to others of a similar nature that are not mentioned. Errors and
ommissions excepted, the names of proprietary products are distinguished by initial
capital letters.

The World Health Organization does not warrant that the information contained 
in this publication is complete and correct and shall not be liable for any damages
incurred as a result of its use.

Graphic icons designed by Pauls Sloss
Printed in Switzerland
Available at http://www.who.int/uv/

ii



Contents

Preface iv

Introduction 1

The Global Solar UV Index – An Educational Tool 4

Reporting the UV Index – The Basic Scheme 6

Sun Protection Messages – Creating Variety 10

Educational Concepts and Their Practical Implementation 12

Annex

A Health Effects of UV Radiation Exposure 15

B Internet Links: Organizations Reporting the UV Index 19

C The UV Index 21

D Graphic Presentation of the UV Index 22

E Additional Sun Protection Messages 23

F List of Contributors 25

iii



Preface

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.
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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.

Introduction
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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:



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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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.
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The Global Solar UV Index 
AN EDUCATIONAL TOOL

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_30289


