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A
 m

arked
 in

crease in
 th

e in
cid

en
ce of skin

can
cers h

as b
een

 ob
served

 in
 fair-skin

n
ed

p
o

p
u

latio
n

s 
w

o
rld

w
id

e 
sin

ce 
th

e 
early

1970s.
Th

is 
is 

stro
n

g
ly 

asso
ciated

 
w

ith
 

p
erson

al h
ab

its in
 relation

 to sun
 exp

osure
an

d
 its ultraviolet (U

V
) com

p
on

en
t,an

d
 th

e
societal view

 th
at a tan

 is d
esirab

le an
d

h
ealthy.

Th
e G

lob
al Solar U

V
 In

d
ex (U

V
I) d

escrib
ed

in
 th

is d
o

cu
m

en
t w

as d
evelo

p
ed

 in
 an

international effort b
y W

H
O

 in collab
oration

w
ith

 W
M

O
,U

N
EP an

d
 IC

N
IRP,an

d
 is a sim

p
le

m
easure of th

e U
V

 rad
iation

 level at th
e

Earth’s surface.
It serves as an

 im
p

ortan
t

veh
icle to raise p

ub
lic aw

aren
ess an

d
 to

alert p
eo

p
le ab

o
u

t th
e n

eed
 to

 ad
o

p
t 

p
rotective m

easures w
h

en
 exp

osed
 to U

V
rad

iation
.

In
tersun

,W
H

O
’s G

lob
al U

V
 Project,aim

s to
red

u
ce th

e b
u

rd
en

 o
f d

isease resu
ltin

g
from

 exp
osure to U

V
 rad

iation
 b

y assessin
g

and
 q

uantifying health risks,and
 d

evelop
ing

an
 ap

p
rop

riate resp
on

se th
roug

h
 g

uid
e-

lin
es,

reco
m

m
en

d
atio

n
s an

d
 in

fo
rm

atio
n

d
issem

in
ation

.
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1

Everyo
n

e is exp
o

sed
 to

 U
V

 rad
iatio

n
 fro

m
th

e su
n

 an
d

 m
any artificial so

u
rces u

sed
 in

in
d

u
stry,

co
m

m
erce 

an
d

 
recreatio

n
.

Em
issio

n
s fro

m
 th

e su
n

 in
clu

d
e lig

h
t,h

eat
an

d
 U

V
 rad

iatio
n

.

Th
e U

V
 reg

io
n

 covers th
e w

avelen
g

th
 ran

g
e

100–400 
n

m
 

an
d

 
is 

d
ivid

ed
 

in
to

 
th

ree
b

an
d

s:

U
V

A
 

(315–400 n
m

)

U
V

B
 

(280–315 n
m

)

U
V

C
 

(100–280 n
m

)

A
s sun

lig
h

t p
asses th

roug
h

 th
e

atm
o

sp
h

ere,all U
V

C
 an

d
 ap

p
roxim

ately
90%

 o
f U

V
B rad

iatio
n

 are ab
so

rb
ed

 b
y

ozo
n

e,w
ater vap

o
u

r,oxyg
en

 an
d

 carb
o

n
d

ioxid
e.U

VA
 rad

iation
 is less affected

 b
y

th
e atm

osp
h

ere.

Th
erefo

re,
th

e U
V

 rad
iatio

n
 reach

in
g

 th
e

Earth’s su
rface is larg

ely co
m

p
o

sed
 o

f U
VA

w
ith

 a sm
all U

V
B co

m
p

o
n

en
t.

Introduction
P

reface

A
 m

arked
 in

crease in
 th

e in
cid

en
ce o

f skin
can

cers h
as b

een
 o

b
served

 in
 fair-skin

n
ed

p
o

p
u

latio
n

s w
orld

w
id

e sin
ce th

e early 1970s.
Th

is is stro
n

g
ly asso

ciated
 w

ith
 p

erso
n

al
h

ab
its in

 relatio
n

 to
 su

n
 exp

o
su

re an
d

 its
u

ltravio
let (U

V
) co

m
p

o
n

en
t,an

d
 th

e so
cietal

view
 th

at a tan
 is d

esirab
le an

d
 h

ealth
y.

Ed
u

catio
n

al 
p

ro
g

ram
m

es 
are 

u
rg

en
tly

n
eed

ed
 to

 raise aw
aren

ess o
f th

e d
am

ag
in

g
effects o

f U
V

 rad
iatio

n
,

an
d

 to
 en

co
u

rag
e

ch
an

g
es in

 lifestyle th
at w

ill arrest th
e tren

d
tow

ard
s m

o
re an

d
 m

o
re skin

 can
cers.

Th
e G

lo
b

al So
lar U

V
 In

d
ex (U

V
I) d

escrib
ed

 in
th

is d
o

cu
m

en
t is a sim

p
le m

easu
re o

f th
e U

V
rad

iatio
n

 level at th
e Earth’s su

rface an
d

 an
in

d
icato

r 
o

f 
th

e 
p

o
ten

tial 
fo

r 
skin

 
d

am
ag

e.It serves as an
 im

p
o

rtan
t veh

icle to
raise p

u
b

lic aw
aren

ess an
d

 to
 alert p

eo
p

le
ab

o
u

t 
th

e 
n

eed
 

to
 

ad
o

p
t 

p
ro

tective
m

easu
res w

h
en

 exp
o

sed
 to

 U
V

 rad
iatio

n
.Th

e
U

V
I w

as d
evelo

p
ed

 th
ro

u
g

h
 an

 in
tern

atio
n

al
effo

rt b
y th

e W
o

rld
 H

ealth
 O

rg
an

izatio
n

(W
H

O
) 

in
 

co
llab

o
ratio

n
 

w
ith

 
th

e 
U

n
ited

N
ation

s Environ
m

en
t Prog

ram
m

e (U
N

EP),th
e

W
o

rld
 M

eteo
ro

lo
g

ical O
rg

an
izatio

n
 (W

M
O

),
th

e 
In

tern
atio

n
al 

C
o

m
m

issio
n

 
o

n
 

N
o

n
-

Io
n

izin
g

 R
ad

iatio
n

 Pro
tectio

n
 (IC

N
IR

P) an
d

th
e G

erm
an

 Fed
eral O

ffice fo
r R

ad
iatio

n
Pro

tectio
n

 (B
u

n
d

esam
t fü

r Strah
len

sch
u

tz,
B

fS) (see A
n

n
ex F fo

r list o
f co

n
trib

u
to

rs).
Sin

ce its in
itial p

u
b

licatio
n

 in
 1995,several

in
tern

atio
n

al 
m

eetin
g

s 
o

f 
exp

erts 
(Les

D
iab

lerets,
1994

1;
B

altim
o

re,
1996

2;
Les

D
iab

lerets,1997
3;M

u
n

ich
,2000

4) h
ave b

een
co

n
ven

ed
 w

ith
 th

e aim
 to

 h
arm

o
n

ize th
e

rep
o

rtin
g

 o
f th

e U
V

I an
d

 to
 im

p
rove its u

se as
an

 
ed

u
catio

n
al 

to
o

l 
to

 
p

ro
m

o
te 

su
n

p
ro

tectio
n

.

Th
is 

p
ractical 

g
u

id
e,

p
rep

ared
 

b
y 

Eva
Reh

fu
ess,is b

ased
 o

n
 th

e co
n

sen
su

s reach
ed

at th
e M

u
n

ich
 m

eetin
g,an

d
 is in

ten
d

ed
 to

 b
e

u
sed

 b
y n

atio
n

al an
d

 lo
cal au

th
o

rities an
d

 
n

o
n

-g
o

vern
m

en
tal o

rg
an

izatio
n

s active in
th

e area o
f skin

 can
cer p

reven
tio

n
,as w

ell as 
m

eteo
ro

lo
g

ical o
ffices an

d
 m

ed
ia o

u
tlets

invo
lved

 w
ith

 U
V

I rep
o

rtin
g.Th

is p
u

b
licatio

n
 

can
 

serve 
as 

an
 

en
try 

p
o

in
t 

fo
r 

th
e

d
evelo

p
m

en
t 

an
d

 
im

p
lem

en
tatio

n
 

o
f 

an
in

teg
rated

 p
u

b
lic h

ealth
 ap

p
ro

ach
 to

 su
n

p
ro

tectio
n

 an
d

 skin
 can

cer p
reven

tio
n

.
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Sm
all am

o
u

n
ts o

f U
V

 rad
iatio

n
 are b

en
eficial

fo
r p

eo
p

le an
d

 essen
tial in

 th
e p

ro
d

u
ctio

n
 o

f
vitam

in
 D

.U
V

 rad
iatio

n
 is also

 u
sed

 to
 treat

several d
iseases,in

clu
d

in
g

 rickets,p
so

riasis
an

d
 eczem

a.Th
is takes p

lace u
n

d
er m

ed
ical

su
p

ervisio
n

 an
d

 th
e b

en
efits o

f treatm
en

t
versu

s th
e risks o

f U
V

 rad
iatio

n
 exp

o
su

re are
a m

atter o
f clin

ical ju
d

g
em

en
t.

Pro
lo

n
g

ed
 

h
u

m
an

 
exp

o
su

re 
to

 
so

lar 
U

V
rad

iatio
n

 m
ay resu

lt in
 acu

te an
d

 ch
ro

n
ic

h
ealth

 effects o
n

 th
e skin

,eye an
d

 im
m

u
n

e
system

.Su
n

b
u

rn
 an

d
 tan

n
in

g
 are th

e b
est

kn
o

w
n

 
acu

te 
effects 

o
f 

excessive 
U

V
rad

iatio
n

 exp
o

su
re;

in
 th

e lo
n

g
 term

,
U

V
rad

iatio
n

-in
d

u
ced

 d
eg

en
erative ch

an
g

es in
cells,fib

ro
u

s tissu
e an

d
 b

lo
o

d
 vessels lead

 to
p

rem
atu

re skin
 ag

ein
g.U

V
 rad

iatio
n

 can
 also

cau
se in

flam
m

ato
ry reactio

n
s o

f th
e eye,

su
ch

 as p
h

o
to

keratitis.

C
h

ro
n

ic effects in
clu

d
e tw

o
 m

ajo
r p

u
b

lic
h

ealth
 p

ro
b

lem
s:skin

 can
cers an

d
 cataracts.

B
etw

een
 

tw
o

 
an

d
 

th
ree 

m
illio

n
 

n
o

n
-

m
elan

o
m

a skin
 can

cers an
d

 ap
p

roxim
ately

132000 
m

elan
o

m
a 

skin
 

can
cers 

o
ccu

r
g

lo
b

ally each
 year.W

h
ile n

o
n

-m
elan

o
m

a skin
can

cers can
 b

e su
rg

ically rem
oved

 an
d

 are
rarely leth

al,m
alig

n
an

t m
elan

o
m

a su
b

stan
-

tially 
co

n
trib

u
tes 

to
 

m
o

rtality 
rates 

in
fair-skin

n
ed

 p
o

p
u

latio
n

s.
So

m
e 12 to

 15
m

illio
n

 
p

eo
p

le 
are 

b
lin

d
 

fro
m

 
cataracts.

A
cco

rd
in

g
 to

 W
H

O
 estim

ates,u
p

 to
 20%

 o
f

th
ese cases o

f b
lin

d
n

ess m
ay b

e cau
sed

 o
r

en
h

an
ced

 b
y su

n
 exp

o
su

re,
esp

ecially in
In

d
ia,Pakistan

 an
d

 o
th

er co
u

n
tries o

f th
e

“cataract 
b

elt”
clo

se 
to

 
th

e 
eq

u
ato

r.

Fu
rth

erm
o

re,a g
ro

w
in

g
 b

o
d

y o
f evid

en
ce

su
g

g
ests th

at en
viro

n
m

en
tal levels o

f U
V

rad
iatio

n
 m

ay en
h

an
ce th

e risk o
f in

fectio
u

s
d

iseases an
d

 lim
it th

e efficacy o
f vaccin

a-
tio

n
s.

Please see A
n

n
ex A

 fo
r a d

etailed
d

escrip
tio

n
 o

f th
e h

ealth
 effects o

f exp
o

su
re

to
 U

V
 rad

iatio
n

.

Peo
p

le’s b
eh

avio
u

r in
 th

e su
n

 is co
n

sid
ered

to
 b

e a m
ajo

r cau
se fo

r th
e rise in

 skin
 can

cer
rates 

in
 

recen
t 

d
ecad

es.
A

n
 

in
crease 

in
p

o
p

u
lar 

o
u

td
o

o
r 

activities 
an

d
 

ch
an

g
ed

su
n

b
ath

in
g

 h
ab

its o
ften

 resu
lt in

 excessive
exp

o
su

re 
to

 
U

V
 

rad
iatio

n
.

M
an

y 
p

eo
p

le
co

n
sid

er in
ten

sive su
n

b
ath

in
g

 to
 b

e n
o

rm
al;

u
n

fo
rtu

n
ately,

even
 ch

ild
ren

,
ad

o
lescen

ts
an

d
 th

eir p
aren

ts p
erceive a su

n
tan

 as a
sym

b
o

l o
f attractiven

ess an
d

 g
o

o
d

 h
ealth

.

Su
n

 p
ro

tectio
n

 p
ro

g
ram

m
es are u

rg
en

tly
n

eed
ed

 to
 raise aw

aren
ess o

f th
e h

ealth
h

azard
s o

f U
V

 rad
iatio

n
,

an
d

 to
 ach

ieve
ch

an
g

es in
 lifestyle th

at w
ill arrest th

e tren
d

tow
ard

s m
ore an

d
 m

ore skin
 can

cers.Beyon
d

th
e 

h
ealth

 
b

en
efits,

effective 
ed

u
catio

n
p

ro
g

ram
m

es 
can

 
stren

g
th

en
 

n
atio

n
al

eco
n

o
m

ies b
y red

u
cin

g
 th

e fin
an

cial b
u

rd
en

to
 h

ealth
 care system

s cau
sed

 b
y skin

 can
cer

an
d

 cataract treatm
en

ts.B
illio

n
s are sp

en
t

w
o

rld
w

id
e to

 treat th
ese d

iseases,m
any o

f
w

h
ich

 
co

u
ld

 
h

ave 
b

een
 

p
reven

ted
 

o
r

d
elayed.Th

e G
lo

b
al So

lar U
V

 In
d

ex sh
o

u
ld

 b
e

an
 im

p
o

rtan
t elem

en
t o

f an
 in

teg
rated

 an
d

lo
n

g
-term

 p
u

b
lic h

ealth
 ap

p
ro

ach
 to

 su
n

p
ro

tectio
n

.

3
2

Clean snow
 reflects

up to 80% of
sunburning U

V

O
ver 90% of U

V can
penetrate light cloud

60% of U
V is

received
betw

een 10 am
and 2pm

 daily

U
V increases by 4%

for each 300 m
etre

increase in altitude

Shade can
reduce U

V by
50% or m

ore

Indoor w
orkers

receive 10% to
20% of outdoor
w

orkers' yearly
U

V exposure

A
t half a m

etre
depth U

V is
still 40% as
intense as at
the surface

Sand
reflects up to
25% of U

V

SU
N

 ELEV
A

TIO
N

 

The higher the sun in the sky,the higher
the U

V radiation level.Thus U
V radiation

levels vary w
ith tim

e of day and tim
e of

year.
O

utside th
e tropics,

th
e h

igh
est

levels 
occur 

w
h

en
 

th
e 

sun
 

is 
at 

its
m

axim
um

 elevation,at around m
idday

(solar noon) during the sum
m

er m
onths.

LA
TITU

D
E 

Th
e closer to equatorial region

s,
th

e
higher the U

V radiation levels.

C
LO

U
D

 C
O

V
ER

U
V

 radiation
 levels are h

igh
est un

der
cloudless skies but even w

ith cloud cover,
U

V
 

radiation
 

levels 
can

 
be 

h
igh

.
Scattering can have the sam

e effect as
the reflectance by different surfaces and
thus increase total U

V radiation levels.

A
LTITU

D
E 

A
t 

h
igh

er 
altitudes,

a 
th

in
n

er
atm

osphere absorbs less U
V radiation.

W
ith

 
every 

1000 
m

etres 
in

crease 
in

altitude,U
V radiation levels increase by

10%
 to 12%

.

O
ZO

N
E

O
zone absorbs som

e of the U
V radiation

that w
ould otherw

ise reach the Earth’s
surface.O

zone levels vary over the year
and even across the day.

G
R

O
U

N
D

 R
EFLEC

TIO
N

 

U
V radiation is reflected or scattered to

varying extents by different surfaces,e.g.
fresh snow

 can reflect as m
uch as 80%

 of
U

V radiation,dry beach sand about 15%
and sea foam

 about 25%
.

U
V R

A
D

IATIO
N

 LEVELS A
R

E IN
FLU

EN
CED

 B
Y:
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W
H

AT IS TH
E IM

PO
RTA

N
CE O

F A
H

A
R

M
O

N
IZED

 U
VI?

M
any co

u
n

tries u
se th

e U
V

I to
 p

ro
m

o
te su

n
p

ro
tectio

n
.

Su
rveys 

su
g

g
est 

th
at 

a 
larg

e
p

ercen
tag

e o
f th

e p
u

b
lic is aw

are o
f th

e
existen

ce o
f th

e U
V

I b
u

t d
o

es n
o

t u
n

d
erstan

d
its m

ean
in

g
 o

r u
sefu

ln
ess.Th

ese p
ro

b
lem

s
are 

related
 

to
 

th
e 

lack 
o

f 
stan

d
ard

ized
m

essag
es asso

ciated
 w

ith
 th

e U
V

I.Th
e U

V
I is

clearly d
efin

ed
 as an

 ed
u

catio
n

al  to
o

l,an
d

 its
u

se m
u

st b
e b

ased
 o

n
 effective co

m
m

u
n

ica-
tio

n
 

w
ith

 
th

e 
p

u
b

lic 
an

d
 

th
e 

m
ed

ia.
U

n
ifo

rm
ity 

o
f 

U
V

I 
p

resen
tatio

n
,

an
d

u
n

ifo
rm

ity 
o

f 
su

n
 

p
ro

tectio
n

 
m

essag
es

asso
ciated

 w
ith

 d
ifferen

t U
V

I valu
es,

w
ill

facilitate th
e d

elivery o
f a sim

p
le an

d
 relevan

t
m

essag
e,an

d
 w

ill h
elp

 to
 fam

iliarize p
eo

p
le

w
ith

 th
is im

p
o

rtan
t co

n
cep

t.

W
H

AT IS TH
E G

LO
B

A
L SO

LA
R

 U
V

IN
D

EX?
Th

e G
lo

b
al So

lar U
V

 In
d

ex (U
V

I) d
escrib

es th
e

level o
f so

lar U
V

 rad
iatio

n
 at th

e Earth’s
su

rface.Th
e valu

es o
f th

e in
d

ex ran
g

e fro
m

zero
 u

p
w

ard
 – th

e h
ig

h
er th

e in
d

ex valu
e,th

e
g

reater th
e p

o
ten

tial fo
r d

am
ag

e to
 th

e skin
an

d
 eye,an

d
 th

e less tim
e it takes fo

r h
arm

 to
o

ccu
r.

W
H

Y D
O

 W
E N

EED
 TH

E U
VI?

A
 m

arked
 in

crease in
 th

e in
cid

en
ce o

f skin
can

cer in
 fair-skin

n
ed

 p
op

ulation
s w

orld
w

id
e

is stro
n

g
ly asso

ciated
 w

ith
 excessive U

V
rad

iatio
n

 exp
o

su
re fro

m
 th

e su
n

;it m
ay also

b
e asso

ciated
 w

ith
 th

e u
se o

f artificial U
V

rad
iatio

n
 so

u
rces su

ch
 as su

n
b

ed
s.C

u
rren

t
evid

en
ce in

d
icates th

at p
erso

n
al h

ab
its in

relatio
n

 to
 su

n
 exp

o
su

re co
n

stitu
te th

e m
o

st
im

p
o

rtan
t 

in
d

ivid
u

al 
risk 

facto
r 

fo
r 

U
V

rad
iatio

n
 d

am
ag

e.Th
e U

V
I is an

 im
p

o
rtan

t
veh

icle to
 raise p

u
b

lic aw
aren

ess o
f th

e risks
o

f excessive exp
o

su
re to

 U
V

 rad
iatio

n
,an

d
 to

alert 
p

eo
p

le 
ab

o
u

t 
th

e 
n

eed
 

to
 

ad
o

p
t

p
ro

tective m
easu

res.En
co

u
rag

in
g

 p
eo

p
le to

red
u

ce th
eir su

n
 exp

o
su

re can
 d

ecrease
h

arm
fu

l 
h

ealth
 

effects 
an

d
 

sig
n

ifican
tly

red
u

ce h
ealth

 care co
sts.

H
OW

 SH
O

U
LD

 TH
E U

VI B
E U

SED
?

Th
is ed

ucation
al tool sh

ould
 b

e used
 as an

integral com
p

onent of a p
rogram

m
e to inform

the p
ub

lic ab
out U

V radiation health risks and
sun

 
p

rotection
,

an
d

 
to 

ch
an

g
e 

p
eop

le’s
attitud

es an
d

 b
eh

aviour w
ith

 resp
ect to U

V

radiation exp
osure.The U

VI should esp
ecially

aim
 at vulnerab

le and highly-exp
osed group

s
w

ithin the population,e.g.children and tourists,
and should inform

 p
eop

le ab
out the range of

U
V radiation-induced health effects including

sun
b

urn
,

skin
 can

cer an
d

 skin
 ag

ein
g,

an
d

effects 
on

 
th

e 
eye 

an
d

 
im

m
un

e 
system

.
Educational m

essages should em
p

hasize that
th

e risk of ad
verse h

ealth
 effects from

 U
V

rad
iation

 exp
osure is cum

ulative,
an

d
 th

at
exp

osure in everyday life m
ay b

e as im
p

ortant
as exposure during vacations in sunny clim

ates.

H
OW

 IS TH
E U

VI PR
ESEN

TED
?

U
V

 rad
iatio

n
 levels an

d
 th

erefo
re th

e valu
es

o
f th

e in
d

ex vary th
ro

u
g

h
o

u
t th

e d
ay.

In
rep

o
rtin

g
 th

e U
V

I,m
o

st em
p

h
asis is p

laced
o

n
 th

e m
axim

u
m

 U
V

 rad
iatio

n
 level o

n
 a

g
iven

 d
ay.Th

is o
ccu

rs d
u

rin
g

 th
e fo

u
r-h

o
u

r
p

erio
d

 aro
u

n
d

 so
lar n

o
o

n
.

D
ep

en
d

in
g

 o
n

g
eo

g
rap

h
ical lo

catio
n

 an
d

 w
h

eth
er d

aylig
h

t
savin

g
 tim

e is ap
p

lied,so
lar n

o
o

n
 takes p

lace
b

etw
een

 lo
cal n

o
o

n
 an

d
 2 p.m

.Th
e m

ed
ia

u
su

ally p
resen

t a fo
recast o

f th
e m

axim
u

m
U

V
 rad

iatio
n

 level fo
r th

e fo
llow

in
g

 d
ay.

W
H

ER
E IS TH

E U
VI R

EPO
RTED

?
In

 m
any co

u
n

tries th
e U

V
I is rep

o
rted

 alo
n

g
w

ith
 th

e w
eath

er fo
recast in

 n
ew

sp
ap

ers,o
n

TV
 an

d
 o

n
 th

e rad
io

;h
ow

ever,th
is is u

su
ally

d
o

n
e 

o
n

ly 
d

u
rin

g
 

th
e 

su
m

m
er 

m
o

n
th

s.
A

n
n

ex B lists a series o
f In

tern
et lin

ks th
at

p
rovid

e th
e U

V
I fo

r a ran
g

e o
f co

u
n

tries an
d

in
 m

any d
ifferen

t lan
g

u
ag

es.

4 The G
lobal S

olar U
V Index 
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B
u

rn
 

tim
es 

h
ave 

b
een

 
u

sed
 

in
 

m
an

y
co

u
n

tries as th
is sim

p
le co

n
cep

t can
 b

e
d

irectly tran
slated

 in
to

 actio
n

.
H

o
w

ever,
p

eo
p

le ten
d

 to
 in

terp
ret b

u
rn

 tim
es to

 m
ean

th
at th

ere is a safe level o
f u

n
p

ro
tected

 su
n

exp
o

su
re.H

en
ce,relatin

g
 U

V
I valu

es to
 “tim

e
to

 b
u

rn”o
r “safe tan

n
in

g
 tim

e”sen
d

s o
u

t th
e

w
ro

n
g

 
m

essag
e 

to
 

th
e 

p
u

b
lic.

Th
e 

U
V

I

sh
o

u
ld

 n
o

t im
p

ly th
at exten

d
in

g
 exp

o
su

res
is accep

tab
le.A

lth
o

u
g

h
 th

e p
rio

rity g
o

al o
f

p
rim

ary skin
 can

cer p
reven

tio
n

 is to
 avo

id
su

n
b

u
rn

,cu
m

u
lative U

V
 rad

iatio
n

 exp
o

su
re

p
lays a m

ajo
r ro

le in
 d

evelo
p

in
g

 skin
 can

cer
an

d
 p

ro
m

o
tes d

am
ag

e to
 th

e eyes an
d

im
m

u
n

e system
.

1 
Fitzpatrick TB,et al,reported in TB Fitzpatrick and JL Bolognia,H

um
an m

elanin pigm
entation:Role in pathogenesis of cutaneous

m
elanom

a.In:Z
eise L,Chedekel M

R,Fitzpatrick TB (eds.) M
elanin:Its role in hum

an photoprotection.O
verland Park,KS,Valdenm

ar
Publishing Com

pany,1995:177-82.

SK
IN

 TYPE CLA
SSIFICATIO

N
B

U
R

N
S IN

 TH
E SU

N
TA

N
S A

FTER
 H

AVIN
G

 B
EEN

 IN
 TH

E SU
N

Table 2:Classification of skin types (adapted from
 TB Fitzpatrick and JL Bolognia,1995

1)

A
lw

ays
Seld

o
m

U
su

ally
So

m
etim

es

So
m

etim
es

U
su

ally
Seld

o
m

A
lw

ays

N
atu

rally b
row

n
 skin

N
atu

rally b
lack skin

A
 SIM

PLE A
N

D
 R

ELEVA
N

T M
ESSAG

E
A

ccep
tan

ce b
y th

e g
en

eral p
u

b
lic o

f th
e U

V
I

as u
sefu

l d
aily in

fo
rm

atio
n

 is th
e u

ltim
ate

g
o

al.In
 o

rd
er to

 ach
ieve th

is,th
e m

essag
es

m
u

st 
b

e 
sim

p
le 

an
d

 
easily 

u
n

d
ersto

o
d

.
R

ep
o

rtin
g

 th
e U

V
I w

ith
 relevan

ce to
 th

e
recip

ien
t 

w
ill 

allo
w

 
p

eo
p

le 
to

 
p

u
t 

reco
m

m
en

d
atio

n
s in

to
 p

ractice an
d

 accep
t

th
e U

V
I as a g

u
id

e to
 h

ealthy,su
n

-p
ro

tective
b

eh
avio

u
r.

Fro
m

 
a 

p
u

b
lic 

h
ealth

 
p

o
in

t 
o

f 
view

,
it is esp

ecially im
p

o
rtan

t to
 p

ro
tect th

e 
m

ost vu
ln

erab
le p

op
u

lation
 g

rou
p

s.Based
 on

th
e fin

d
in

g
 th

at m
o

re th
an

 90%
 o

f n
o

n
-

m
elan

o
m

a skin
 can

cers o
ccu

r in
 skin

 typ
es I

an
d

 II (Table 2),th
e b

asic p
ro

tective m
essag

es
asso

ciated
 w

ith
 th

e U
V

I sh
o

u
ld

 fo
cu

s o
n

 fair-
skin

n
ed

 p
eo

p
le w

h
o

 ten
d

 to
 b

u
rn

.C
h

ild
ren

,
w

h
o

 are p
articu

larly sen
sitive to

 U
V

 rad
iatio

n
,

req
u

ire sp
ecial p

ro
tectio

n
.

Even
 th

o
u

g
h

 th
e in

cid
en

ce o
f skin

 can
cer is

low
er in

 d
ark-skin

n
ed

 p
eo

p
le,th

ey are n
ever-

th
eless su

scep
tib

le to
 th

e d
am

ag
in

g
 effects

o
f U

V
 rad

iatio
n

,esp
ecially to

 th
e effects o

n
th

e 
eye 

an
d

 
im

m
u

n
e 

system
.

A
d

d
itio

n
al

m
essag

es at th
e n

atio
n

al o
r lo

cal level w
ill

allo
w

 
th

e 
p

articu
lar 

n
eed

s 
o

f 
o

th
er

p
o

p
u

latio
n

 su
b

-g
ro

u
p

s to
 b

e ad
d

ressed.

Th
ese sh

o
u

ld
 take in

to
 acco

u
n

t d
ifferen

ces in
clim

ate an
d

 cu
ltu

re,
th

e p
ercep

tio
n

 o
f U

V
rad

iatio
n

 risks in
 th

e p
o

p
u

latio
n

,
an

d
 th

e
stag

e o
f su

n
 p

ro
tectio

n
 ed

u
catio

n
.

6 R
EPO

RTIN
G

 U
VI

VA
LU

ES
Th

e U
V

I is a m
easu

re o
f th

e in
ten

sity o
f U

V
rad

iatio
n

 
o

n
 

th
e 

Earth’s 
su

rface 
th

at 
is 

relevan
t to

 effects o
n

 th
e h

u
m

an
 skin

.

•
U

V
I rep

o
rts sh

o
u

ld
 p

resen
t at least th

e
d

aily m
axim

u
m

 valu
e.W

h
en

 fo
recastin

g
 o

r
rep

o
rtin

g
 d

aily m
axim

a,a 30-m
in

u
te tim

e
averag

e 
valu

e 
sh

o
u

ld
 

b
e 

u
sed

.
W

h
ere

co
n

tin
u

o
u

s o
b

servatio
n

s are availab
le,a

5–10 m
in

u
te averag

e is u
sefu

l to
 d

isp
lay

sh
o

rt-term
 ch

an
g

es.

•
Th

e U
V

I sh
o

u
ld

 b
e p

resen
ted

 as a sin
g

le
value rounded to the nearest w

hole num
ber.

•
H

ow
ever,w

h
en

 clo
u

d
 cover is variab

le,th
e

U
V

I sh
o

u
ld

 b
e p

resen
ted

 as a ran
g

e o
f

valu
es.U

V
I fo

recasts sh
o

u
ld

 in
clu

d
e effects

o
f clo

u
d

 o
n

 U
V

 rad
iatio

n
 tran

sm
issio

n
th

ro
u

g
h

 th
e atm

o
sp

h
ere.Pro

g
ram

m
es n

o
t

in
co

rp
o

ratin
g

 
clo

u
d

 
effects 

in
 

th
eir

fo
recasts sh

o
u

ld
 refer to

 th
em

 as a “clear
sky”o

r “clo
u

d
 free”U

V
I.

U
V

I 
valu

es 
are 

g
ro

u
p

ed
 

in
to

 
exp

o
su

re
categories (Table 1).The national m

eteorology
o

ffice o
r m

ed
ia service m

ay ch
o

o
se to

 rep
o

rt
th

e exp
o

su
re categ

o
ry,th

e U
V

I valu
e o

r ran
g

e
o

f valu
es,o

r b
o

th
.

LO
W

<
2

M
O

D
ER

A
TE

3 TO
 5

H
IG

H
6 TO

 7

V
ER

Y
 H

IG
H

8 TO
 10

EX
TR

EM
E

11+

R
eporting the U

V Index
TH

E
B

A
SIC

SC
H

EM
E

Table 1:U
V radiation exposure categories

l.ll.lll.
lV.

V.V
I.

M
elan

o
-co

m
p

ro
m

ised

M
elan

o
-co

m
p

eten
t

M
elan

o
-p

ro
tected

R
EPO

RTIN
G

 B
U

R
N

 TIM
ES IS N

OT R
ECO

M
M

EN
D

ED
.

Figure 1:Enjoy the sun but enjoy it safely

EXPO
SU

R
E CATEG

O
RY

U
VI R

A
N

G
E



9
8

G
R

A
PH

IC PR
ESEN

TATIO
N

 O
F TH

E U
VI

A
 stan

d
ard

 g
rap

h
ic p

resen
tatio

n
 o

f th
e U

V
I

p
ro

m
o

tes co
n

sisten
cy in

 U
V

I rep
o

rtin
g

 o
n

n
ew

s an
d

 w
eath

er b
u

lletin
s,an

d
 serves to

im
p

rove p
eo

p
le’s u

n
d

erstan
d

in
g

 o
f th

e U
V

I
co

n
cep

t.
R

ead
y-m

ad
e 

m
aterials 

fo
r 

U
V

I
rep

o
rtin

g
 facilitate su

ccessfu
l m

ed
ia u

p
take,

an
d

 m
o

re th
an

 o
n

e o
p

tio
n

 is g
iven

 to
 allow

d
ifferen

t 
m

ed
ia 

to
 

co
p

e 
w

ith
 

tech
n

ical
lim

itatio
n

s.Th
e g

rap
h

ics p
ackag

e (see A
n

n
ex

D
) can

 b
e d

o
w

n
lo

ad
ed

 fro
m

 th
e w

eb
site 

o
f 

W
H

O
’s 

G
lo

b
al 

U
V

 
Pro

ject 
In

tersu
n

h
ttp

://w
w

w
.w

h
o.in

t/u
v/ an

d
 in

clu
d

es th
e U

V
I

lo
g

o,ico
n

s fo
r U

V
I rep

o
rtin

g,su
n

p
ro

tectio
n

 ico
n

s,an
d

 co
lo

u
r co

d
es

fo
r d

ifferen
t valu

es o
f th

e U
V

I.

TH
E B

A
SIC

 SU
N

 P
R

O
TEC

TIO
N

 M
ESSA

G
ES

Figure 2:Recom
m

ended sun protection schem
e w

ith sim
ple “sound bite”

m
essages

Figure 3:Exam
ples of U

VI graphics
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V
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3
U
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4
U
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D
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5
U

V
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D
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6
U

V
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D
E
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7
U

V
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D
E

X

8
U

V
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D
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X

9
U

V
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D
E

X

10
U

V
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D
E

X

11 +

N
O

 P
R

O
TEC

TIO
N

R
EQ

U
IR

ED
P

R
O

TEC
TIO

N
R

EQ
U

IR
ED

EX
TR

A
P

R
O

TEC
TIO

N

Yo
u

 can
 

safely stay
o

u
tsid

e!

Seek sh
ad

e d
u

rin
g

 m
id

d
ay h

o
u

rs! 

Slip
 o

n
 a sh

irt,slo
p

 o
n

 su
n

screen
 an

d
slap

 o
n

 a h
at!

A
vo

id
 b

ein
g

 o
u

tsid
e d

u
rin

g
m

id
d

ay h
o

u
rs! 

M
ake su

re yo
u

 seek sh
ad

e! 

Sh
irt,su

n
screen

 an
d

 h
at 

are a m
u

st!

• 
Lim

it exp
o

su
re d

u
rin

g
 m

id
d

ay h
o

u
rs.

• 
Seek sh

ad
e.

• 
W

ear p
ro

tective clo
th

in
g.

• 
W

ear a b
ro

ad
-b

rim
m

ed
 h

at to
 p

ro
tect

th
e eyes,face an

d
 n

eck.
• 

P
ro

tect th
e eyes w

ith
 w

rap
-aro

u
n

d
-

d
esig

n
 su

n
g

lasses o
r su

n
g

lasses w
ith

sid
e p

an
els.

• 
U

se an
d

 reap
p

ly b
ro

ad
-sp

ectru
m

su
n

screen
 o

f su
n

 p
ro

tectio
n

 facto
r

(SP
F)15+

 lib
erally

• 
A

vo
id

 tan
n

in
g

 b
ed

s.
• 

P
ro

tect b
ab

ies an
d

 yo
u

n
g

 ch
ild

ren
:th

is
is p

articu
larly im

p
o

rtan
t.

Sh
ad

e,clo
th

in
g

 an
d

 h
ats p

ro
vid

e th
e b

est
p

ro
tectio

n
 – ap

p
ly su

n
screen

 to
 p

arts o
f th

e
b

o
d

y th
at rem

ain
 exp

o
sed,like th

e face an
d

h
an

d
s.Su

n
screen

 sh
o

u
ld

 n
ever b

e u
sed

 to
p

ro
lo

n
g

 th
e d

u
ratio

n
 o

f su
n

 exp
o

su
re.

Tw
o

 d
ifferen

t co
n

cep
ts o

f su
n

 p
ro

tectio
n

h
ave 

b
een

 
p

ro
p

o
sed

:
a 

b
in

ary 
resp

o
n

se 
w

ith
 a d

efin
ed

 th
resh

o
ld

 U
V

I valu
e b

eyo
n

d
w

h
ich

 su
n

 p
ro

tectio
n

 is reco
m

m
en

d
ed,o

r a
g

rad
ed

 resp
o

n
se w

ith
 in

creasin
g

 U
V

I valu
es

th
at w

o
u

ld
 in

vo
lve th

e su
ccessive u

se o
f

d
ifferen

t 
su

n
-p

ro
tective 

m
easu

res.
Th

ere 
is little scien

tific b
asis to

 su
p

p
o

rt th
e latter:if

su
n

 
p

ro
tectio

n
 

is 
req

u
ired

,
th

is 
sh

o
u

ld
in

clu
d

e all p
ro

tective m
ean

s,
i.e.

clo
th

in
g

,
su

n
g

lasses,sh
ad

e an
d

 su
n

screen
 (Figure 1).

N
everth

eless,a g
rad

ed
 ap

p
ro

ach
 is relevan

t
in

 th
e sen

se th
at m

o
re su

n
 p

ro
tectio

n
 is

n
eed

ed
 at h

ig
h

er U
V

 rad
iatio

n
 levels.

Even
 fo

r very sen
sitive fair-skin

n
ed

 p
eo

p
le,

th
e risk o

f sh
o

rt-term
 an

d
 lo

n
g

-term
 U

V
rad

iatio
n

 d
am

ag
e b

elow
 a U

V
I o

f 3 is lim
ited,

an
d

 
u

n
d

er 
n

o
rm

al 
circu

m
stan

ces 
n

o
p

ro
tective m

easu
res are n

eed
ed.A

b
ove th

e
th

resh
o

ld
 valu

e o
f 3,p

ro
tectio

n
 is n

ecessary,
an

d
 th

is m
essag

e sh
o

u
ld

 b
e rein

fo
rced

 at U
V

I
valu

es o
f 8 an

d
 ab

ove.

U
V

IN
D

E
X

1
U

V
IN

D
E

X

2
U

V
IN

D
E

X

3
U

V
IN

D
E

X

4
U

V
IN

D
E

X

5
U

V
IN

D
E

X

6
U

V
IN

D
E

X

7
U

V
IN

D
E

X

8
U

V
IN

D
E

X

9
U

V
IN

D
E

X

10
U

V
IN

D
E

X

11 +



11
10

Sp
ecific colours should

 b
e used

 for p
resenting

the solar U
V

I.These d
o not have a scientific

b
asis 

b
u

t 
are 

a 
m

ean
s 

o
f 

m
akin

g
 

th
e 

p
resen

tatio
n

 
o

f 
th

e 
U

V
I 

m
o

re 
ap

p
ealin

g.

Th
e 

co
lo

u
r 

co
d

in
g

 
facilitates 

variatio
n

b
etw

een g
eog

rap
hic areas of hig

h and
 low

 U
V

rad
iation levels,and

 a b
asic colour is d

efined
for each categ

ory
(Table 4;see also Annex D

).

Th
e co

lo
u

r w
ith

in
 categ

o
ries can

 b
e g

rad
ed

to
 allo

w
 fo

r variatio
n

 at th
e n

atio
n

al level
w

h
ere 

valu
es 

o
ften

 
rem

ain
 

w
ith

in
 

o
n

e
categ

o
ry th

ro
u

g
h

o
u

t th
e su

m
m

er m
o

n
th

s
(see A

n
n

ex D
).

N
o

t all m
ed

ia w
ill b

e ab
le to

 in
teg

rate th
e

variatio
n

 in
 co

lo
u

r in
to

 th
eir p

resen
tatio

n
.

Televisio
n

 m
ed

ia g
en

erally u
se stan

d
ard

ized
m

ap
s an

d
 ch

an
g

in
g

 th
e co

lo
u

rs m
ay n

o
t b

e
feasib

le d
u

e to
 tech

n
ical lim

itatio
n

s.Sim
ilarly,

b
lack an

d
 w

h
ite p

rin
t m

ed
ia w

ill n
o

t b
e ab

le
to

 u
se th

e reco
m

m
en

d
ed

 co
lo

u
r sch

em
e.

EM
P

H
A

SIZIN
G

 D
A

N
G

ER
O

U
S H

O
U

R
S

In
 co

u
n

tries w
h

ere U
V

 rad
iatio

n
 levels are

h
ig

h
 

an
d

 
w

h
ere 

kn
o

w
led

g
e 

ab
o

u
t 

U
V

rad
iatio

n
 

an
d

 
su

n
 

p
ro

tectio
n

 
in

 
th

e
p

o
p

u
latio

n
 is w

id
esp

read,a fu
rth

er co
n

cep
t

m
ay b

e ap
p

lied
 to

 in
crease variab

ility.Th
is

w
as in

tro
d

u
ced

 in
 A

u
stralia in

 2000.

Th
e ap

p
roach

 focu
ses on

 th
e h

ou
rs of th

e d
ay

d
u

rin
g

 
w

h
ich

 
th

e 
U

V
I 

is 
ab

o
ve 

a 
g

iven
th

resh
old

 valu
e (Figure 5).W

h
ile on

 on
e d

ay th
e

U
V

I m
ay reach

 a valu
e o

f ab
ove 3 fo

r n
o

 m
o

re
th

an
 30 m

in
u

tes,
o

n
 an

o
th

er d
ay it m

ay
rem

ain
 ab

ove 3 fo
r several h

o
u

rs.Th
e ad

vice
to

 th
e p

u
b

lic em
p

h
asizes th

e n
eed

 to
 ad

o
p

t
su

n
-p

ro
tective p

ractices d
u

rin
g

 th
ese h

o
u

rs.

Low
M

o
d

erate
H

ig
h

 
Very h

ig
h

 
Extrem

e
(1,2)

(3,4,5)
(6,7)

(8,9,10)
(11+

)

G
reen

Yellow
O

ran
g

e
Red

 
Pu

rp
le

PM
S 375

PM
S 102

PM
S 151

PM
S 032

PM
S 265

U
SIN

G
 C

O
LO

U
R

 TO
 IN

C
R

EA
SE V

A
R

IA
B

ILIT
Y

U
V

IN
D

E
X

1
U

V
IN

D
E

X

2
U

V
IN

D
E

X

3
U

V
IN

D
E

X

4
U

V
IN

D
E

X

5
U

V
IN

D
E

X

6
U

V
IN

D
E

X

7
U

V
IN

D
E

X

8
U

V
IN

D
E

X

9
U

V
IN

D
E

X

10
U

V
IN

D
E

X

11 +

Table 4:Presenting the U
VI:International colour codes

1

1 
The eps graphic files,w

hich are dow
nloadable from

 the w
ebsite of W

H
O

’s G
lobal U

V Project Intersun http://w
w

w
.w

ho.int/uv/,w
ill

reproduce satisfactorily in m
ost cases,allow

ing the w
orldw

ide reproduction of a standardized colour schem
e.Pantone M

atching
System

 (PM
S) colour references m

ay be used for m
inor colour correction.

2
The colour schem

e currently used by the Bureau of M
eteorology,Australia does not com

ply w
ith the international colour codes

prom
oted in this publication.

FA
LSE

TR
U

E

A
D

D
ITIO

N
A

L SU
N

SM
A

RT M
ESSAG

ES
Th

e b
asic sch

em
e fo

r U
V

I rep
o

rtin
g

 an
d

 su
n

p
ro

tectio
n

 can
 b

e varied
 an

d
 exp

an
d

ed
th

ro
u

g
h

 th
e u

se o
f ad

d
itio

n
al m

essag
es at

th
e n

atio
n

al o
r lo

cal level.
M

essag
es o

n
su

n
tan

n
in

g
,

su
n

 p
ro

tectio
n

 an
d

 p
eo

p
le’s

in
ab

ility to
 p

erceive U
V

 rad
iatio

n
 u

n
d

erlie
th

e b
asic m

essag
e an

d
 can

 b
e u

sed
 in

 all
settin

g
s.

En
viro

n
m

en
t-b

ased
,

activity-b
ased

 o
r risk

g
ro

u
p

-b
ased

 
m

essag
es 

can
 

b
e 

g
eared

sp
ecifically to

 lo
cal w

eath
er co

n
d

itio
n

s,o
r

th
e 

p
articu

lar 
en

viro
n

m
en

tal 
o

r 
so

cietal
situ

atio
n

 o
f a g

iven
 co

u
n

try.A
n

n
ex E lists

exam
p

les o
f su

ch
 ad

d
itio

n
al su

n
 p

ro
tectio

n
m

essag
es ad

ap
ted

 fro
m

 A
u

stralia,C
an

ad
a

an
d

 Fran
ce.

Targ
eted

 g
ro

u
p

s m
u

st in
clu

d
e ch

ild
ren

 an
d

yo
u

n
g

 p
eo

p
le (Figure 3),

sin
ce freq

u
en

t U
V

rad
iation

 exp
osure and a history of sunburn

d
uring

 
child

hood
 

and
 

ad
olescence 

is 
an

im
portant risk factor for skin cancer,especially

for p
otentially lethal m

alig
nant m

elanom
a.

A
dditional m

essages can also be used to correct
com

m
on m

isconcep
tions ab

out U
V radiation

and its effects on hum
an health (Table 3).

Figure 4:
Children require special protection

S
un P

rotection M
essages

C
R

EA
TIN

G
 V

A
R

IET
Y

D
arw

in     W
ed 27   3 2002

EXTREM
E

VERY HIG
H

HIG
H

M
O

D

CLEAR SKY M
AX:13

0 3 6 10 15 205 AM
9

11AM
3PM

5
8PM

LO
C

A
L TIM

E

UV INDEX

Figure 5:A graphic representing dangerous hours
(Bureau of M

eteorology,Australia)
2

A
 tan

 resu
lts fro

m
 yo

u
r b

o
d

y d
efen

d
in

g
 itself ag

ain
st fu

rth
er d

am
ag

e
fro

m
 U

V
 rad

iatio
n

.

A
 d

ark tan
 o

n
 w

h
ite skin

 o
ffers o

n
ly lim

ited
 p

ro
tectio

n
 eq

u
ivalen

t to
an

 SPF o
f ab

o
u

t 4.

U
p

 to
 80%

 o
f so

lar U
V

 rad
iatio

n
 can

 p
en

etrate lig
h

t clo
u

d
 cover.H

aze
in

 th
e atm

o
sp

h
ere can

 even
 in

crease U
V

 rad
iatio

n
 exp

o
su

re.

W
ater o

ffers o
n

ly m
in

im
al p

ro
tectio

n
 fro

m
 U

V
 rad

iatio
n

,an
d

reflectio
n

s fro
m

 w
ater can

 en
h

an
ce yo

u
r U

V
 rad

iatio
n

 exp
o

su
re.

U
V

 rad
iatio

n
 is g

en
erally low

er d
u

rin
g

 th
e w

in
ter m

o
n

th
s,

b
u

t sn
ow

reflectio
n

 can
 d

o
u

b
le yo

u
r overall exp

o
su

re,esp
ecially at h

ig
h

altitu
d

e.Pay p
articu

lar atten
tio

n
 in

 early sp
rin

g
 w

h
en

 tem
p

eratu
res

are low
 b

u
t th

e su
n’s rays are u

n
exp

ected
ly stro

n
g.

Su
n

screen
s sh

o
u

ld
 n

o
t b

e u
sed

 to
 in

crease su
n

 exp
o

su
re tim

e b
u

t to
in

crease p
ro

tectio
n

 d
u

rin
g

 u
n

avo
id

ab
le exp

o
su

re.Th
e p

ro
tectio

n
 th

ey
affo

rd
 d

ep
en

d
s critically o

n
 th

eir co
rrect ap

p
licatio

n
.

A
 su

n
tan

 is h
ealthy.

A
 tan

 p
ro

tects yo
u

 fro
m

 th
e su

n
.

Yo
u

 can’t g
et su

n
b

u
rn

t o
n

 a
clo

u
d

y d
ay.

Yo
u

 can’t g
et su

n
b

u
rn

t w
h

ile in
th

e w
ater.

U
V

 rad
iatio

n
 d

u
rin

g
 th

e w
in

ter
is n

o
t d

an
g

ero
u

s.

If you take regular breaks during
sunbathing you w

on’t get sunburnt.

If yo
u

 d
o

n’t feel th
e h

o
t rays o

f
th

e su
n

 yo
u

 w
o

n’t g
et su

n
b

u
rn

t.
Su

n
b

u
rn

 is cau
sed

 b
y U

V
 rad

iatio
n

 w
h

ich
 can

n
o

t b
e felt.Th

e h
eatin

g
effect is cau

sed
 b

y th
e su

n’s in
frared

 rad
iatio

n
 an

d
 n

o
t b

y U
V

 rad
iatio

n
.

U
V

 rad
iatio

n
 exp

o
su

re is cu
m

u
lative d

u
rin

g
 th

e d
ay.

Su
n

screen
s p

ro
tect m

e so
 I can

su
n

b
ath

e m
u

ch
 lo

n
g

er.

Table 3:U
V radiation danger:Facts and fiction



13
12

n
atio

n
al w

eath
er b

u
reau

x an
d

 co
m

p
an

ies
p

ro
d

u
cin

g
 su

n
 p

ro
tectio

n
 item

s su
ch

 as
su

n
screen

 an
d

 su
n

g
lasses.

ED
U

C
A

TIO
N

• 
En

co
u

rag
e th

e u
se o

f th
e U

V
I as p

art o
f

p
u

b
lic aw

aren
ess p

ro
g

ram
m

es.
• 

Su
p

p
ly h

ealth
 care p

ro
fessio

n
als,

teach
ers an

d
 carers o

f ch
ild

ren
 w

ith
ed

u
catio

n
al m

aterial fo
r d

istrib
u

tio
n

 to
 

th
e p

u
b

lic.
• 

O
rg

an
ize w

o
rksh

o
p

s fo
r m

ed
ical d

o
cto

rs
an

d
 o

th
er h

ealth
 p

ro
fessio

n
als.

• 
Estab

lish
 ed

u
catio

n
 p

ro
g

ram
m

es fo
r

teach
ers.

• 
Estab

lish
 ed

u
catio

n
 p

ro
g

ram
m

es fo
r

o
u

td
o

o
r w

o
rkers.

• 
En

co
u

rag
e an

d
 su

p
p

o
rt th

e p
rovisio

n
 o

f
sh

ad
ed

 areas in
 sch

o
o

ls,p
layg

ro
u

n
d

s an
d

p
arks,an

d
 in

 p
u

b
lic p

laces su
ch

 as b
u

s
sto

p
s an

d
 sw

im
m

in
g

 p
o

o
ls.

• 
Reco

m
m

en
d

 ag
ain

st th
e u

se o
f su

n
lam

p
s

an
d

 su
n

b
ed

s fo
r co

sm
etic p

u
rp

o
ses.

• 
In

fo
rm

 th
e co

m
m

u
n

ity o
f d

ru
g

s an
d

co
sm

etics th
at sen

sitize th
e skin

 to
 th

e
effects o

f U
V

 rad
iatio

n
.

• 
En

list w
eath

er b
ro

ad
casters,h

ealth
rep

o
rters an

d
 th

e m
ed

ia to
 p

rovid
e th

e
U

V
I service to

 th
e p

u
b

lic.

EVA
LU

A
TIO

N
• 

Estab
lish

 n
atio

n
al statistics o

n
 U

V
rad

iatio
n

-in
d

u
ced

 skin
 an

d
 eye d

iseases.
• 

En
co

u
rag

e research
 o

n
 U

V
 rad

iatio
n

related
 h

ealth
 effects an

d
 p

ro
tective

m
easu

res.
• 

Su
p

p
o

rt n
atio

n
al p

ro
g

ram
m

es an
d

in
tern

atio
n

al co
llab

o
ratio

n
 effo

rts o
n

 U
V

 
rad

iatio
n

 m
o

n
ito

rin
g

 an
d

 h
ealth

ed
u

catio
n

.
• 

C
o

n
d

u
ct research

 th
at m

o
n

ito
rs

b
eh

avio
u

ral,kn
ow

led
g

e an
d

 attitu
d

in
al

tren
d

s related
 to

 su
n

 p
ro

tectio
n

.

STA
N

D
A

R
D

S
• 

Facilitate th
e d

evelo
p

m
en

t o
f stan

d
ard

s
related

 to
 su

n
 p

ro
tectio

n
 p

ro
d

u
cts su

ch
 as

su
n

screen
s,clo

th
in

g,
su

n
b

ed
s an

d
su

n
g

lasses to
 en

su
re clear an

d
 safe

g
u

id
elin

es fo
r m

an
u

factu
rers an

d
co

n
su

m
ers.

• 
En

co
u

rag
e th

e p
rovisio

n
 o

f in
fo

rm
atio

n
o

n
 th

e d
eg

ree o
f U

V
 rad

iatio
n

 p
ro

tectio
n

p
rovid

ed
 b

y su
n

screen
s,eyew

ear,clo
th

in
g

an
d

 o
th

er p
ro

tective m
easu

res.

TH
E R

O
LE O

F N
ATIO

N
A

L G
OVER

N
M

EN
TS

In
creased

 su
n

 exp
o

su
re h

as b
een

 id
en

tified
as th

e m
ain

 reaso
n

 fo
r th

e in
crease in

 skin
can

cer rates sin
ce th

e early 1970s,an
d

 o
n

ly
ch

an
g

es in
 lifestyle can

 sto
p

 th
is o

n
g

o
in

g
tren

d
.

Pu
b

lic ed
u

catio
n

 aim
s to

 im
p

ro
ve

p
eo

p
le’s kn

ow
led

g
e ab

o
u

t th
e h

ealth
 risks o

f
excessive su

n
 exp

o
su

re,
an

d
 to

 ach
ieve a

ch
an

g
e in

 attitu
d

es an
d

 b
eh

avio
u

r.Red
u

cin
g

th
e o

ccu
rren

ce o
f su

n
b

u
rn

 an
d

 cu
m

u
lative

U
V

 rad
iatio

n
 exp

o
su

re o
ver a lifetim

e w
ill

even
tu

ally cau
se skin

 can
cer rates to

 d
eclin

e.

It is im
p

o
rtan

t th
at in

fo
rm

atio
n

 b
e p

resen
ted

in
 a p

o
sitive m

an
n

er th
at en

ab
les p

eo
p

le to
en

joy th
e su

n
 safely b

u
t at th

e sam
e tim

e
m

akes th
em

 aw
are o

f th
e n

eed
 to

 avo
id

 
o

verexp
o

su
re.

Th
e 

U
V

I 
sh

o
u

ld
 

fo
rm

 
an

in
teg

ral elem
en

t o
f p

ro
g

ram
m

es to
 ed

u
cate

th
e 

p
u

b
lic 

ab
o

u
t 

th
e 

h
ealth

 
h

azard
s 

o
f

excessive U
V

 rad
iation

 exp
osure.Th

e section
s

b
elo

w
 ad

d
ress key elem

en
ts o

f effective
ed

u
catio

n
 cam

p
aig

n
s.

M
A

IN
 TA

R
G

ET AU
D

IEN
CES A

N
D

 SU
N

PR
OTECTIO

N
 SETTIN

G
S

A
 m

ajo
rity o

f a p
erso

n’s lifetim
e exp

o
su

re
o

ccu
rs b

efo
re ag

e 18,
an

d
 su

n
 avo

id
an

ce
d

u
rin

g
 ch

ild
h

o
o

d
 h

as a g
reater im

p
act o

n
h

ealth
 risk red

u
ctio

n
 th

an
 su

n
 p

ro
tectio

n
d

u
rin

g
 ad

u
lth

o
o

d
.Th

erefo
re,ch

ild
ren

 an
d

ad
o

lescen
ts sh

o
u

ld
 b

e th
e p

rim
ary targ

et fo
r

ed
u

catio
n

 ab
o

u
t th

e su
n

 an
d

 h
ow

 to
 avo

id
d

am
ag

e to h
ealth

.A
n

 effective cam
p

aig
n

 can
h

ave an
 en

o
rm

o
u

s im
p

act o
n

 p
u

b
lic h

ealth
:a

ch
an

g
e 

in
 

p
eo

p
le’s 

b
eh

avio
u

r 
to

w
ard

s
effective 

su
n

 
p

ro
tectio

n
 

co
u

ld
 

elim
in

ate
m

o
re th

an
 70%

 o
f skin

 can
cers in

 A
u

stralia.

Sch
o

o
ls are essen

tial fo
r g

ettin
g

 th
e m

essag
e

acro
ss to

 yo
u

n
g

 p
eo

p
le.Teach

ers an
d

 th
eir

asso
ciatio

n
s sh

o
u

ld
 b

e en
co

u
rag

ed
 to

 take
u

p
 

th
e 

cau
se 

an
d

 
in

clu
d

e 
U

V
 

rad
iatio

n
aw

aren
ess an

d
 p

ro
tectio

n
 p

ro
jects in

 th
e

ed
u

catio
n

al system
.Fu

rth
erm

o
re,all o

u
td

o
o

r
recreatio

n
al sites – b

each
es,sp

o
rts cen

tres
an

d
 

sw
im

m
in

g
 

p
o

o
ls,

zo
o

s 
an

d
 

p
arks 

–
p

rovid
e a g

o
o

d
 settin

g
 fo

r in
fo

rm
atio

n
 ab

o
u

t
U

V
 rad

iatio
n

 levels an
d

 su
n

 p
ro

tectio
n

.

A
s a larg

e p
ercen

tag
e o

f m
an

y p
eo

p
le’s

lifetim
e exp

o
su

re to
 U

V
 rad

iatio
n

 is received
d

u
rin

g
 

vacatio
n

s,
to

u
rists 

rep
resen

t 
an

im
p

o
rtan

t au
d

ien
ce fo

r U
V

I rep
o

rtin
g

 an
d

su
n

 p
ro

tectio
n

 ad
vice.

B
U

ILD
IN

G
 N

ETW
O

R
K

S A
N

D
A

LLIA
N

CES
In

 o
rd

er to
 ch

an
g

e p
eo

p
le's su

n
 exp

o
su

re
h

ab
its an

d
 th

e cu
rren

t so
cietal view

 th
at

asso
ciates a tan

 w
ith

 g
o

o
d

 h
ealth

,lo
n

g
-term

strateg
ies are req

u
ired

.Th
e co

o
p

eratio
n

 o
f

d
ifferen

t secto
rs is n

ecessary to
 im

p
lem

en
t

far-reach
in

g
 

ed
u

catio
n

al 
strateg

ies 
an

d
create a su

p
p

o
rtive en

viro
n

m
en

t fo
r th

e
in

teg
ratio

n
 o

f su
n

 p
ro

tectio
n

 in
to

 th
e cu

ltu
re

o
f a co

u
n

try.Fo
r th

is reaso
n

,cam
p

aig
n

s in
m

any co
u

n
tries are o

rg
an

ized
 as a co

llab
o

ra-
tive effo

rt b
etw

een
 d

ifferen
t m

ed
ical an

d
scien

tific 
asso

ciatio
n

s,
g

o
vern

m
en

t 
an

d
sp

ecialized
 

p
rivate 

in
stitu

tio
n

s,
an

d
ch

aritab
le so

cieties.

Fu
rth

er 
p

artn
ers 

in
 

d
issem

in
atin

g
 

th
e

m
essag

e m
ay in

clu
d

e th
e to

u
rism

 in
d

u
stry

su
ch

 as airlin
es,h

o
tel ch

ain
s an

d
 cru

ise lin
ers,

Educational Concepts and 
Their P

ractical Im
plem

entation

Th
e m

ed
ia sh

o
u

ld
 b

e en
co

u
rag

ed
 to

 rep
o

rt
th

e U
V

I w
ith

 th
eir d

aily w
eath

er in
fo

rm
atio

n
,

so
 th

at p
eo

p
le b

eg
in

 to
 accep

t th
is as an

im
p

o
rtan

t p
iece o

f in
fo

rm
atio

n
 in

 ad
d

itio
n

 to
th

e n
ew

s an
d

 w
eath

er rep
o

rt.Th
e TV,rad

io
an

d
 p

rin
t m

ed
ia p

rovid
e an

 essen
tial m

ed
iu

m
fo

r in
fo

rm
in

g
 th

e p
u

b
lic ab

o
u

t th
e h

azard
s o

f
U

V
 

rad
iatio

n
 

an
d

 
th

e 
n

eed
 

to
 

ad
o

p
t

p
ro

tective m
easu

res.Th
ey can

 su
p

p
o

rt lo
cal

an
d

 n
atio

n
al p

ro
g

ram
m

es b
y h

ig
h

lig
h

tin
g

h
ealth

 
co

n
cern

s,
an

d
 

can
 

even
 

p
ro

m
o

te
research

 b
y m

akin
g

 th
e resu

lts o
f n

ew
 h

ealth
effects o

r p
ro

tective d
evices kn

o
w

n
 to

 th
e

p
u

b
lic.To

 en
su

re co
n

tin
u

in
g

 in
terest in

 th
e

aw
aren

ess cam
p

aig
n

,it w
ill b

e n
ecessary to

p
ro

g
ressively d

evelo
p

 sh
o

rt,clear m
essag

es
th

at are tailo
red

 to
 th

e p
articu

lar m
ed

iu
m

.

EN
SU

R
IN

G
 M

ED
IA

 SU
PPO

RT
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H
ealth Effects of U

V R
adiation

Exposure
A

N
N

EX
 A

H
u

m
an

 exp
o

su
re to

 so
lar rad

iatio
n

 m
ay

resu
lt in

 acu
te an

d
 ch

ro
n

ic h
ealth

 effects o
n

th
e skin

,
eye an

d
 im

m
u

n
e system

.
It is a

p
o

p
u

lar 
m

isco
n

cep
tio

n
 

th
at 

o
n

ly 
fair-

skin
n

ed
 p

eo
p

le n
eed

 to
 b

e co
n

cern
ed

 ab
o

u
t

o
verexp

o
su

re to
 th

e su
n

.
D

arker skin
 h

as
m

o
re p

ro
tective m

elan
in

 p
ig

m
en

t,an
d

 th
e

in
cid

en
ce o

f skin
 can

cer is lo
w

er in
 d

ark-
skin

n
ed

 p
eo

p
le.N

everth
eless,skin

 can
cers

d
o

 o
ccu

r w
ith

 th
is g

ro
u

p
 an

d
 u

n
fo

rtu
n

ately
th

ey are o
ften

 d
etected

 at a later,
m

o
re

d
an

g
ero

u
s stag

e.Th
e risk o

f U
V

 rad
iatio

n
-

related
 

h
ealth

 
effects 

o
n

 
th

e 
eye 

an
d

im
m

u
n

e system
 is in

d
ep

en
d

en
t o

f skin
 typ

e.
A

 com
p

reh
en

sive su
m

m
ary an

d
 review

 of U
V

rad
iatio

n
-related

 h
ealth

 effects can
 b

e fo
u

n
d

in
 th

e W
H

O
 En

viro
n

m
en

tal H
ealth

 C
riteria

M
o

n
o

g
rap

h
 U

ltraviolet Radiation
1and in the

Proceedings of an International W
orkshop on

U
ltraviolet Radiation

2.

SK
IN

SU
N

B
U

R
N

, SU
N

TA
N

 A
N

D
 SK

IN
A

G
EIN

G
Th

e b
est kn

ow
n

 acu
te effect o

f excessive U
V

rad
iatio

n
 exp

o
su

re is eryth
em

a,th
e fam

iliar
skin

 red
d

en
in

g
 term

ed
 su

n
b

u
rn

.In
 ad

d
itio

n
,

m
o

st p
eo

p
le w

ill tan
 fro

m
 th

e U
V

 rad
iatio

n
stim

u
latio

n
 o

f m
elan

in
 p

ro
d

u
ctio

n
,

w
h

ich
o

ccu
rs w

ith
in

 a few
 d

ays o
f exp

o
su

re.
A

fu
rth

er,less o
b

vio
u

s ad
ap

tive effect is th
e

th
icken

in
g

 
o

f 
th

e 
o

u
term

o
st 

layers 
o

f 

th
e 

skin
 

th
at 

atten
u

ates 
U

V
 

rad
iatio

n
p

en
etratio

n
 to

 th
e d

eep
er layers o

f th
e skin

.
Bo

th
 ch

an
g

es are a sig
n

 o
f d

am
ag

e to
 th

e
skin

.
D

ep
en

d
in

g
 

o
n

 
th

eir 
skin

 
typ

e,
in

d
ivid

u
als vary g

reatly in
 th

eir skin’s in
itial

th
resh

o
ld

 fo
r eryth

em
a an

d
 th

eir ab
ility to

ad
ap

t to
 U

V
 exp

o
su

re.C
h

ro
n

ic exp
o

su
re to

U
V

 rad
iatio

n
 also

 cau
ses a n

u
m

b
er o

f d
eg

en
-

erative ch
an

g
es in

 th
e cells,fib

ro
u

s tissu
e

an
d

 b
lo

o
d

 vessels o
f th

e skin
.Th

ese in
clu

d
e

freckles,
n

evi 
an

d
 

len
tig

in
es,

w
h

ich
 

are
p

ig
m

en
ted

 areas o
n

 th
e skin

,
an

d
 d

iffu
se

b
ro

w
n

 
p

ig
m

en
tatio

n
.

U
V

 
rad

iatio
n

accelerates skin
 ag

ein
g,an

d
 th

e g
rad

u
al lo

ss
o

f th
e skin’s elasticity resu

lts in
 w

rin
kles an

d
d

ry,co
arse skin

.

N
O

N
-M

ELA
N

O
M

A
 SK

IN
 C

A
N

C
ER

S
N

o
n

-m
elan

o
m

a 
skin

 
can

cers 
(N

M
SC

)
co

m
p

rise 
b

asal 
cell 

carcin
o

m
a 

an
d

sq
u

am
o

u
s cell carcin

o
m

a.Th
ese are rarely

leth
al b

u
t su

rg
ical treatm

en
t is p

ain
fu

l an
d

o
ften

 d
isfig

u
rin

g
.

Th
e tem

p
o

ral tren
d

s o
f 

N
M

SC
 in

cid
en

ce are d
ifficu

lt to
 d

eterm
in

e,
b

ecau
se reliab

le reg
istration

 of th
ese can

cers
h

as n
o

t b
een

 ach
ieved

.
H

o
w

ever,
sp

ecific
stu

d
ies carried

 o
u

t in
 A

u
stralia,C

an
ad

a an
d

th
e U

n
ited

 States,
in

d
icate th

at b
etw

een
 

th
e 1960s an

d
 th

e 1980s th
e p

revalen
ce o

f
N

M
SC

 in
creased

 b
y a facto

r o
f m

o
re th

an
tw

o.Th
e risk o

f N
M

SC
 h

as b
een

 exam
in

ed
w

ith
 resp

ect to
 p

erso
n

al exp
o

su
re,an

d
 th

e

1 
U

ltraviolet radiation.An authoritative scientific review
 of environm

ental and health effects of U
V,w

ith reference to global ozone
layer depletion.G

eneva,W
orld H

ealth O
rganization,1994 (Environm

ental H
ealth C

riteria M
onograph,N

o.160).
2

Proceedings of an international w
orkshop on ultraviolet radiation exposure,m

easurem
ent and protection,St C

atherine’s
C

ollege,O
xford,1999.Radiation Protection D

osim
etry,2000,91:1-3.

TH
E R

O
LE O

F LO
CA

L AU
TH

O
R

ITIES A
N

D
 H

EA
LTH

 AG
EN

CIES

U
SEFU

L STR
ATEG

IES IN
CLU

D
E:

• H
o

ld
in

g
 

a 
p

ress 
co

n
feren

ce 
at 

th
e

launch of a cam
p

aig
n,e.g.in late-sp

ring,
w

h
ere

ap
p

ro
p

riate h
ealth

 p
ro

fessio
n

als
are availab

le fo
r in

terview
s.

• O
rg

an
izin

g
 sh

o
rt sem

in
ars fo

r jo
u

rn
alists

to
 ed

u
cate th

em
 ab

o
u

t th
e p

ro
b

lem
s o

f
excessive U

V
 rad

iatio
n

 exp
o

su
re an

d
 to

 
d

issem
in

ate 
th

e 
key 

su
n

 
p

ro
tectio

n
m

essag
es.

•
U

sin
g

 
th

e 
an

n
o

u
n

cem
en

ts 
fo

r 
p

ress
co

n
feren

ces 
to

 
h

ig
h

lig
h

t 
key 

issu
es,

fo
llo

w
ed

 b
y p

ress releases th
at p

rovid
e

clear an
d

 sim
p

le m
essag

es.

•
U

sin
g

 h
u

m
an

 in
terest sto

ries to
 g

et th
e

m
essag

e acro
ss.

Th
e p

ro
m

o
tio

n
 o

f th
e U

V
I n

eed
s to

 b
e

cond
ucted

 in a p
ositive and

 attractive w
ay.

The key w
ord

s are “save”,“p
rotect”and

 “help”.

TH
E U

VI CA
N

:
✓

 save lives    
✓

 p
ro

tect g
o

o
d

 h
ealth

✓
 h

elp
 p

reserve yo
u

th
fu

l co
m

p
lexio

n

EVA
LU

ATIN
G

 TH
E EFFECTIVEN

ESS
O

F A
 U

VI CA
M

PA
IG

N
A

 su
n

 aw
aren

ess p
ro

g
ram

m
e th

at u
ses th

e
U

V
I as an

 ed
u

catio
n

al to
o

l aim
s to

 im
p

rove
p

eo
p

le’s kn
ow

led
g

e,an
d

 ch
an

g
e attitu

d
es

an
d

 b
eh

aviour w
ith

 resp
ect to sun

 exp
osure

an
d

 
su

n
 

p
ro

tectio
n

.
A

 
w

ell-d
esig

n
ed

evalu
atio

n
 su

rvey sh
o

u
ld

 assess:

•
w

h
eth

er m
em

b
ers o

f th
e g

en
eral p

u
b

lic
u

n
d

erstan
d

 th
e m

ean
in

g
 o

f th
e U

V
I an

d
th

e m
essag

e it carries;

•
w

h
eth

er 
th

e 
cam

p
aig

n
 

h
as 

ch
an

g
ed

p
eo

p
le’s 

kn
o

w
led

g
e,

attitu
d

es 
an

d
b

eh
avio

u
r w

ith
 resp

ect to
 su

n
 exp

o
su

re.

•
En

co
u

rag
e 

b
eh

avio
u

r 
ch

an
g

e 
th

ro
u

g
h

sig
n

 p
ro

m
p

ts an
d

 ed
u

catio
n

al activities in
 

co
m

m
u

n
ity an

d
 recreatio

n
 facilities an

d
services.Th

ese could
 in

clud
e p

rog
ram

m
es

in
 sch

o
o

ls an
d

 kin
d

erg
arten

s,th
e d

istri-
b

u
tio

n
 o

f b
ro

ch
u

res in
 p

u
b

lic b
u

ild
in

g
s,

b
an

ks,sh
o

p
p

in
g

 cen
tres an

d
 h

ealth
 care

cen
tres,an

d
 su

n
 p

ro
tectio

n
 fairs w

h
ere

h
ealth

 p
rofession

als p
articip

ate in
 p

resen
-

tatio
n

s an
d

 skin
 can

cer screen
in

g.

•
Pro

m
o

te 
creative 

activities 
o

n
 

su
n

p
ro

tectio
n

,e.g
.fash

io
n

 sh
o

w
s u

sin
g

 U
V

rad
iatio

n
-p

ro
tective d

esig
n

s an
d

 fab
rics,

scien
ce p

ro
jects,an

d
 co

m
p

etitio
n

s.

•
M

o
d

ify 
th

e 
p

h
ysical 

en
viro

n
m

en
t 

an
d

p
ro

m
o

te th
e co

n
sid

eratio
n

 o
f sh

ad
e in

u
rb

an
 p

lan
n

in
g

 an
d

 in
 th

e m
o

d
ificatio

n
o

f p
u

b
lic p

laces.
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EYE
Th

e eye is recessed
 w

ith
in

 its o
rb

it an
d

sh
ield

ed
 b

y th
e b

ro
w

 rid
g

e,th
e eyeb

ro
w

s
an

d
 th

e eyelash
es.Brig

h
t lig

h
t activates th

e
co

n
strictio

n
 o

f th
e p

u
p

il an
d

 th
e sq

u
in

tin
g

reflex to
 m

in
im

ize th
e p

en
etratio

n
 o

f th
e

su
n’s rays in

to
 th

e eye.H
ow

ever,th
e effec-

tiven
ess 

o
f 

th
ese 

n
atu

ral 
d

efen
ces 

in
p

ro
tectin

g
 

ag
ain

st 
th

e 
d

an
g

ers 
o

f 
U

V
rad

iation
 is lim

ited
 u

n
d

er extrem
e con

d
ition

s
su

ch
 

as 
su

n
b

ed
 

u
se 

o
r 

stro
n

g
 

g
ro

u
n

d
reflectio

n
 fro

m
 san

d,w
ater an

d
 sn

ow
.

A
cu

te 
effects 

o
f 

U
V

 
rad

iatio
n

 
exp

o
su

re
in

clu
d

e p
h

otokeratitis an
d

 p
h

otocon
ju

n
ctivi-

tis.
Th

ese 
in

flam
m

ato
ry 

reactio
n

s 
are

co
m

p
arab

le 
to

 
a 

su
n

b
u

rn
 

o
f 

th
e 

very
sen

sitive skin
-like tissu

es o
f th

e eyeb
all an

d
eyelid

s,
an

d
 u

su
ally ap

p
ear w

ith
in

 a few
h

o
u

rs o
f exp

o
su

re.Bo
th

 can
 b

e very p
ain

fu
l,

b
u

t are reversib
le an

d
 d

o
 n

o
t resu

lt in
 any

lo
n

g
-term

 d
am

ag
e to

 th
e eye o

r visio
n

.
Extrem

e fo
rm

s o
f p

h
o

to
keratitis are “arc-eye”

an
d

 “sn
ow

 b
lin

d
n

ess”.

C
ataracts are th

e lead
in

g
 cau

se o
f b

lin
d

n
ess

in
 

th
e 

w
o

rld
.

Pro
tein

s 
in

 
th

e 
eye’s 

len
s

u
n

ravel,
tan

g
le an

d
 accu

m
u

late p
ig

m
en

ts
th

at clo
u

d
 th

e len
s an

d
 even

tu
ally lead

 to
b

lin
d

n
ess.Even

 th
o

u
g

h
 cataracts ap

p
ear to

d
ifferen

t d
eg

rees in
 m

o
st in

d
ivid

u
als as th

ey
ag

e,su
n

 exp
o

su
re,in

 p
articu

lar exp
o

su
re to

U
V

B,ap
p

ears to
 b

e a m
ajo

r risk facto
r fo

r
cataract d

evelo
p

m
en

t.

IM
M

U
N

E SYSTEM
Th

e im
m

u
n

e system
 is th

e b
o

d
y’s d

efen
ce

m
ech

an
ism

 ag
ain

st in
fectio

n
s an

d
 can

cers,
an

d
 is n

o
rm

ally very effective at reco
g

n
izin

g
an

d
 

resp
o

n
d

in
g

 
to

 
an

 
in

vad
in

g
 

m
icro

-
o

rg
an

ism
 o

r th
e o

n
set o

f a tu
m

o
u

r.A
lth

o
u

g
h

th
e 

d
ata 

rem
ain

 
p

relim
in

ary,
th

ere 
is

in
creasin

g
 

evid
en

ce 
fo

r 
a 

system
atic

im
m

u
n

o
su

p
p

ressive effect o
f b

o
th

 acu
te an

d
low

-d
o

se U
V

 rad
iatio

n
 exp

o
su

re.

A
n

im
al exp

erim
en

ts h
ave d

em
o

n
strated

 th
at

U
V

 rad
iatio

n
 can

 m
o

d
ify th

e co
u

rse an
d

severity o
f skin

 tu
m

o
u

rs.A
lso,p

eo
p

le treated
w

ith
 

im
m

u
n

o
su

p
p

ressive 
d

ru
g

s 
h

ave 
a

g
reater 

in
cid

en
ce 

o
f 

sq
u

am
o

u
s 

cell
carcin

o
m

a 
th

an
 

th
e 

n
o

rm
al 

p
o

p
u

latio
n

.
C

on
seq

uen
tly,b

eyon
d

 its role in
 th

e in
itiation

o
f skin

 can
cer,su

n
 exp

o
su

re m
ay red

u
ce th

e
b

o
d

y’s 
d

efen
ces 

th
at 

n
o

rm
ally 

lim
it 

th
e

p
ro

g
ressive d

evelo
p

m
en

t o
f skin

 tu
m

o
u

rs.

Several 
stu

d
ies 

h
ave 

d
em

o
n

strated
 

th
at

exp
o

su
re 

to
 

en
viro

n
m

en
tal 

levels 
o

f 
U

V
rad

iatio
n

 alters th
e activity an

d
 d

istrib
u

tio
n

of som
e of th

e cells resp
on

sib
le for trig

g
erin

g
im

m
u

n
e resp

on
ses in

 h
u

m
an

s.C
on

seq
u

en
tly,

su
n

 
exp

o
su

re 
m

ay 
en

h
an

ce 
th

e 
risk 

o
f

in
fectio

n
 w

ith
 viral,

b
acterial,

p
arasitic o

r
fu

n
g

al in
fectio

n
s,w

h
ich

 h
as b

een
 d

em
o

n
-

strated
 

in
 

a 
variety 

o
f 

an
im

al 
m

o
d

els.
Fu

rth
erm

o
re,esp

ecially in
 co

u
n

tries o
f th

e
d

evelo
p

in
g

 w
o

rld,h
ig

h
 U

V
 rad

iatio
n

 levels
m

ay red
u

ce th
e effectiven

ess o
f vaccin

es.
Sin

ce m
any vaccin

e-p
reven

tab
le d

iseases are
extrem

ely in
fectious,any factor th

at results in
even

 a sm
all d

ecrease in
 vaccin

e efficacy can
h

ave a m
ajo

r im
p

act o
n

 p
u

b
lic h

ealth
.

O
ZO

N
E D

EPLETIO
N

 A
N

D
 U

V-
R

ELATED
 H

EA
LTH

 EFFECTS
D

ep
letio

n
 o

f th
e o

zo
n

e layer is likely to
ag

g
ravate existin

g
 h

ealth
 effects cau

sed
 b

y
exp

o
su

re to
 U

V
 rad

iatio
n

,as strato
sp

h
eric

ozo
n

e is a p
articu

larly effective U
V

 rad
iatio

n
ab

so
rb

er.A
s th

e ozo
n

e layer g
ets th

in
n

er,th
e

p
ro

tective filter p
rovid

ed
 b

y th
e atm

o
sp

h
ere

•
N

M
SC

 is m
o

st freq
u

en
t o

n
 p

arts o
f th

e
b

o
d

y th
at are co

m
m

o
n

ly exp
o

sed
 to

 th
e

su
n

 su
ch

 as ears,face,n
eck an

d
 fo

rearm
s.

Th
is im

p
lies th

at lo
n

g
-term

,rep
eated

 U
V

rad
iatio

n
 exp

o
su

re is a m
ajo

r cau
sal facto

r.

•
W

ith
in

 so
m

e co
u

n
tries th

ere is a clear rela-
tio

n
sh

ip
 b

etw
een

 in
creasin

g
 in

cid
en

ce o
f

N
M

SC
 w

ith
 d

ecreasin
g

 latitu
d

e,i.e.h
ig

h
er

U
V

 rad
iatio

n
 levels.

M
A

LIG
N

A
N

T M
ELA

N
O

M
A

M
alig

n
an

t m
elan

o
m

a (M
M

),alth
o

u
g

h
 far less

p
revalen

t th
an

 N
M

SC
,is th

e m
ajo

r cau
se o

f
d

eath
 fro

m
 skin

 can
cer an

d
 is m

o
re likely to

b
e rep

o
rted

 an
d

 accu
rately d

iag
n

o
sed

 th
an

N
M

SC
.Sin

ce th
e early 1970s,M

M
 in

cid
en

ce
h

as in
creased

 sig
n

ifican
tly,e.g.b

y an
 averag

e
4%

 every year in
 th

e U
n

ited
 States.A

 larg
e

n
u

m
b

er o
f stu

d
ies in

d
icate th

at th
e risk o

f
m

alig
n

an
t m

elan
o

m
a co

rrelates w
ith

 g
en

etic
an

d
 p

erso
n

al ch
aracteristics,an

d
 a p

erso
n’s

U
V

 
rad

iatio
n

 
exp

o
su

re 
b

eh
avio

u
r.

Th
e

fo
llow

in
g

 is a su
m

m
ary o

f th
e m

ain
 h

u
m

an
risk facto

rs:

• A
 larg

e n
u

m
b

er o
f atyp

ical n
evi (m

o
les) is

th
e stro

n
g

est risk facto
r fo

r M
M

 in
 fair-

skin
n

ed
 p

o
p

u
latio

n
s.

•
M

M
 is m

o
re co

m
m

o
n

 am
o

n
g

 p
eo

p
le w

ith
 a

p
ale co

m
p

lexio
n

,b
lu

e eyes,an
d

 red
 o

r fair
h

air.
Exp

erim
en

tal stu
d

ies h
ave d

em
o

n
-

strated
 a lo

w
er th

resh
o

ld
 eryth

em
a an

d
m

o
re 

p
ro

lo
n

g
ed

 
skin

 
red

d
en

in
g

 
in

m
elan

o
m

a p
atien

ts th
an

 in
 co

n
tro

ls.

•
H

ig
h

,
in

term
itten

t exp
o

su
re to

 so
lar U

V
rad

iatio
n

 ap
p

ears to
 b

e a sig
n

ifican
t risk

facto
r fo

r th
e d

evelo
p

m
en

t o
f M

M
.

•
Th

e in
cid

en
ce o

f M
M

 in
 w

h
ite p

o
p

u
latio

n
s

g
en

erally 
in

creases 
w

ith
 

d
ecreasin

g
latitu

d
e,

w
ith

 
th

e 
h

ig
h

est 
reco

rd
ed

in
cid

en
ce o

ccu
rrin

g
 in

 A
u

stralia,w
h

ere th
e

an
n

u
al rates are 10 an

d
 over 20 tim

es th
e

rates 
in

 
Eu

ro
p

e 
fo

r 
w

o
m

en
 

an
d

 
m

en
resp

ectively.

•
Several ep

id
em

io
lo

g
ical stu

d
ies su

p
p

o
rt a

p
ositive association w

ith history of sunb
urn,

p
articu

larly su
n

b
u

rn
 at an

 early ag
e.

• Th
e ro

le o
f cu

m
u

lative su
n

 exp
o

su
re in

 th
e

d
evelo

p
m

en
t o

f M
M

 is eq
u

ivo
cal.H

ow
ever,

M
M

 risk is h
ig

h
er in

 p
eo

p
le w

ith
 a h

isto
ry

o
f N

M
SC

 an
d

 o
f so

lar kerato
ses,b

o
th

 o
f

w
h

ich
 are in

d
icato

rs o
f cu

m
u

lative U
V

rad
iatio

n
 exp

o
su

re.

Figure 6:Basal cell
carcinom

a

Figure 8:M
aligant m

elanom
a

Figure 7:Squam
ous

cell carcinom
a
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Internet Links: O
rganizations

R
eporting the U

V Index
A

N
N

EX
 B

W
O

R
LD

W
o

rld
 O

zo
n

e an
d

 U
ltravio

let R
ad

iatio
n

 D
ata C

en
tre

h
ttp

://w
w

w
.m

sc-sm
c.ec.g

c.ca/w
o

u
d

c/

W
O

R
LD

In
stitu

te o
f M

ed
ical Physics an

d
 Bio

statistics,
U

n
iversity o

f Veterin
ary M

ed
icin

e V
ien

n
a

h
ttp

://i115srv.vu
-w

ien
.ac.at/u

v/u
v_o

n
lin

e_alt.h
tm

#u
vim

ap
s

EU
R

O
P

E
Scien

tific U
V

 D
ata M

an
ag

em
en

t (SU
V

D
A

M
A

)
h

ttp
://w

w
w

.ozo
n

e.fm
i.fi/SU

V
D

A
M

A
/

M
ED

ITER
R

A
N

EA
N

 B
A

SIN
 

(Fren
ch

/En
g

lish
/Sp

an
ish

/Italian
)

Enviro
n

m
en

tal Fo
recast an

d
 In

fo
rm

atio
n

 Service
h

ttp
://w

w
w

.envip
o

rt.co
m

/in
d

ex_en
.h

tm
l

A
R

G
EN

TIN
A

 
(Sp

an
ish

) 
Reg

io
n

al C
en

tre o
f Satellite D

ata
h

ttp
://w

w
w

.co
n

ae.g
ov.ar/iu

v/iu
v.h

tm
l

N
atio

n
al M

eteo
ro

lo
g

ical Service
h

ttp
://w

w
w

.m
eteo

fa.m
il.ar/

A
U

STR
A

LIA
Bu

reau
 o

f M
eteo

ro
lo

g
y

h
ttp

://w
w

w
.b

o
m

.g
ov.au

/in
fo

/ab
o

u
t_u

vb.sh
tm

l

A
U

STR
IA

In
stitu

te fo
r M

ed
ical Physics,U

n
iversity o

f In
n

sb
ru

ck
h

ttp
://w

w
w

.u
ib

k.ac.at/p
ro

jects/u
v-

in
d

ex/aktu
ell/m

o
n

_kart_en
g.h

tm
l

C
A

N
A

D
A

 
(En

g
lish

/Fren
ch

)
M

eteo
ro

lo
g

ical Service o
f C

an
ad

a
h

ttp
://w

w
w

.m
sc-sm

c.ec.g
c.ca/u

vin
d

ex/

C
Z

EC
H

 R
EP

U
B

LIC
(C

zech
/En

g
lish

) 
C

zech
 H

yd
ro

m
eteo

ro
lo

g
ical In

stitu
te

h
ttp

://w
w

w
.ch

m
i.cz/m

eteo
/ozo

n
/o

3u
vb.h

tm
l

FIN
LA

N
D

 
(Fin

n
ish

)
Fin

n
ish

 M
eteo

ro
lo

g
ical In

stitu
te

h
ttp

://w
w

w
.ozo

n
e.fm

i.fi/

FR
A

N
C

E 
(Fren

ch
) 

Secu
rité So

laire
w

w
w

.secu
rite-so

laire.o
rg

G
ER

M
A

N
Y

(G
erm

an
)

Fed
eral O

ffice fo
r R

ad
iatio

n
 Pro

tectio
n

h
ttp

://w
w

w
.b

fs.d
e/u

vi/in
d

ex.h
tm

G
erm

an
 W

eath
er Services

h
ttp

://w
w

w
.u

v-in
d

ex.d
e/

G
R

EEC
E

(G
reek) 

Lab
o

rato
ry o

f A
tm

o
sp

h
eric Physics

h
ttp

://lap.p
hysics.au

th
.g

r/u
vin

d
ex/

H
O

N
G

 K
O

N
G

 SP
EC

IA
L A

D
M

IN
ISTR

A
TIV

E R
EG

IO
N

O
F C

H
IN

A
H

o
n

g
 Ko

n
g

 O
b

servato
ry

h
ttp

://w
w

w
.in

fo.g
ov.h

k/h
ko

/w
xin

fo
/u

vin
d

ex/en
g

lish
/

u
vin

d
ex_e.h

tm

18 is 
p

ro
g

ressively 
red

u
ced

.
C

o
n

seq
u

en
tly,

h
u

m
an

 b
ein

g
s an

d
 th

e en
viro

n
m

en
t are

exp
o

sed
 to

 h
ig

h
er U

V
 rad

iatio
n

 levels,an
d

esp
ecially h

ig
h

er U
V

B
 levels th

at h
ave th

e
g

reatest im
p

act o
n

 h
u

m
an

 h
ealth

,an
im

als,
m

arin
e o

rg
an

ism
s an

d
 p

lan
t life.

C
o

m
p

u
tatio

n
al m

o
d

els p
red

ict th
at a 10%

d
ecrease in

 strato
sp

h
eric ozo

n
e co

u
ld

 cau
se

an
 ad

d
itio

n
al 300 000 n

o
n

-m
elan

o
m

a an
d

4500 m
elan

o
m

a skin
 can

cers an
d

 b
etw

een
1.6 an

d
 1.75 m

illio
n

 m
o

re cases o
f cataracts

w
o

rld
w

id
e every year.



21
20

Th
e G

lo
b

al So
lar U

V
I is fo

rm
u

lated
 u

sin
g

 th
e In

tern
atio

n
al C

o
m

m
issio

n
 o

n
 Illu

m
in

atio
n

 (C
IE)

referen
ce actio

n
 sp

ectru
m

 fo
r U

V
-in

d
u

ced
 eryth

em
a o

n
 th

e h
u

m
an

 skin
 (ISO

 17166:1999/C
IE

S 007/E-1998).It is a m
easu

re of th
e U

V
 rad

iation
 th

at is relevan
t to an

d
 d

efin
ed

 for a h
orizon

tal
su

rface.Th
e U

V
I is a u

n
itless q

u
an

tity d
efin

ed
 b

y th
e fo

rm
u

la:

w
h

ere Eλ
is th

e so
lar sp

ectral irrad
ian

ce
exp

ressed
 in

 W
·/(m

2·n
m

1) at w
avelen

g
thλ

an
d

dλ
is th

e w
avelen

g
th

 in
terval u

sed
 in

 th
e

su
m

m
atio

n
.ser λ

is th
e eryth

em
a referen

ce
actio

n
 sp

ectru
m

,an
d

 ker
is a co

n
stan

t eq
u

al
to

 40 m
2/W

.

Th
e d

eterm
in

atio
n

 o
f th

e U
V

I can
 b

e th
ro

u
g

h
m

easu
rem

en
ts o

r m
o

d
el calcu

latio
n

s.Tw
o

m
easu

rem
en

t ap
p

ro
ach

es can
 b

e taken
:th

e
first is to

 u
se a sp

ectro
rad

io
m

eter an
d

 to
calcu

late th
e U

V
I u

sin
g

 th
e ab

ove fo
rm

u
la.

Th
e seco

n
d

 is to
 u

se a b
ro

ad
b

an
d

 d
etecto

r
th

at h
as b

een
 calib

rated
 an

d
 p

ro
g

ram
m

ed
 to

g
ive th

e U
V

I d
irectly.Pred

ictio
n

 o
f th

e so
lar

U
V

I is ach
ieved

 w
ith

 a rad
iative tran

sfer
m

o
d

el th
at req

u
ires th

e in
p

u
t o

f to
tal ozo

n
e

an
d

 
th

e 
aero

so
l 

o
p

tical 
p

ro
p

erties.
A

reg
ressio

n
 m

o
d

el is u
sed

 to
 p

red
ict th

e to
tal

ozo
n

e u
sin

g
 th

e in
p

u
t fro

m
 g

ro
u

n
d

-b
ased

ozo
n

e sp
ectro

rad
io

m
eters o

r fro
m

 satellites.
A

 
g

o
o

d
 

clo
u

d
 

p
aram

eterisatio
n

 
is 

also
req

u
ired

 u
n

less o
n

ly clear sky valu
es are

rep
o

rted.

The U
V Index

A
N

N
EX

 C

I
= k

E
s

d
(

)
.

.
er

λ
λ

λ
er

U
V

ISR
A

EL 
(H

eb
rew

/En
g

lish
) 

Israel W
eath

er Fo
recast

h
ttp

://w
w

w
2.io

l.co.il/w
eath

er/Ed
efau

lt.asp

ITA
LY

 
(Italian

/En
g

lish
) 

Lab
rato

ry fo
r M

eteo
ro

lo
g

y an
d

 Enviro
n

m
en

tal
M

o
d

ellin
g

h
ttp

://w
w

w
.lam

m
a.rete.to

scan
a.it/p

revi/ita/stazlam
.h

tm

JA
PA

N
(En

g
lish

) 
Sh

iseid
o

 U
V

 R
ay In

fo
rm

atio
n

h
ttp

://w
w

w
.sh

iseid
o.co.jp

/e/e9708u
vi/h

tm
l/in

d
ex.h

tm

LU
X

EM
B

O
U

R
G

(Fren
ch

) 
M

eteo
ro

lo
g

ical Statio
n

 o
f th

e Lycée C
lassiq

u
e 

d
e D

iekirch
h

ttp
://m

eteo.lcd.lu
/

M
EX

IC
O

(Sp
an

ish
/En

g
lish

) 
M

exico
 C

ity A
ir Q

u
ality Rep

o
rt

h
ttp

://sim
a.co

m
.m

x/sim
a/d

f/_zseen
g.h

tm
l

N
EW

 Z
EA

LA
N

D
Lau

d
er N

atio
n

al In
stitu

te o
f W

ater an
d

 
A

tm
o

sp
h

eric Research
 (N

IW
A

)
h

ttp
://katip

o.n
iw

a.cri.n
z/lau

d
er/h

o
m

ep
g

07.h
tm

N
O

R
W

A
Y

(N
o

rw
eg

ian
/En

g
lish

) 
N

o
rw

eg
ian

 R
ad

iatio
n

 Pro
tectio

n
 A

u
th

o
rity

h
ttp

://u
vn

ett.n
rp

a.n
o

/

P
O

LA
N

D
(Po

lish
)

In
stitu

te o
f M

eteo
ro

lo
g

y an
d

 W
ater M

an
ag

em
en

t
h

ttp
://w

w
w

.im
g

w
.p

l/

P
O

R
TU

G
A

L
(Po

rtu
g

u
ese/En
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