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TALK OUTLINE

m Operational UV Forecast System at CPTEC-INPE
Webpage (tool for communication / products)
method used for the UV index calculation

m Evaluation of UV index
Experimental campaign at Sao Paulo city

m Temporal and Spatial variation of UV index over Bra  zil

Important information for health sectors to develop
campaign to reduce diseases related sun exposure

m \Who are the users/ how information has been
used
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Satélite Goes

0 GDES & um dispositive de 3 canais
espectrais sendo um Visivel [0,55-0,75 pm), trés
canais Infravermelhos (3,8-4,0 pm, 10,2-11,2
pm, 11,5-12,5 pm) e o canal de Vapor d'Agua
(8,5-7,0 pm). Mo canal Visivel, a resolucdo & 1
km. Nos canais Infravermelhos, a resolucdo é de
4 km. Mo canal Vapor d'agus, = resolucdo e de 8
kerme.

Leia Mais
Selecione a Regidc para Visualizar

g ¥ &9

».._} Visualize America do Sul [ Animacao

P
)

PESQUISA & DESENVY.

PRODUTOS EM DESTAQUE

& Desastres Naturais » Pesguisas

i.{:-' Meteor. para Agricultura ¥ Projetos

Ed Saude & Meic Ambiente

d Tempo

"{_.u'l Queimadas

¥ INPE

¥ GPM Brasil

LY

¥ Pos Graduacdo INPE ‘

INFORMACOES

i ¥ Satelites Meteorologicos
E ¥ Informactes do GOES
» Imagens GOES

{ ¥ Fendmeno Catarina

| ® Boletins GOES

@
q".
o
A
&
ﬂ Download

INFDRMA{;EIEE E NOWVIDADES

Banco de Imagens

GIS - Sigma

Produtos Google Earth

Treinamento a Distancia

2008-08. 17 | VEJA PRODUTOD

VOCALS
Dcear:-—cluud .P.t:r':uspher_e-La i

gedy

INFORMAR FALHAS

Comunicactaoc de Falhas

http://satelite.cptec.inpe.br




Radiacao Ultravioleta
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Indice corrigido - Brasil f
- : TN el -
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nebulosidade observada - America do Sul - Glossario de radiacdo
por satelite, - Regidges:Sul, Sudeste, Centro-Ceste, Nordeste, Norte _
(Atuzliz. 2 cada 30 min.) - Imagens anteriores - Projeto UVSP
- Mais informacdes sobre o efeito de nuvens
emok - Organizactes sociais
Previsao do indice ultravicleta maximo e naaa dh CE
Previsao de valores
Maximos _dlfrlnE |:||:|III._I‘|." indice UV hoje Frozonesp
para condictes de ceu L i | ;
ks LG VR Erasil - Programa sol amigo
- ' - Regides:Sul, Sudeste, Centro-Oeste, Nordeste, Morte
- Indice para os proximos 3 dias - Animacdo
- Previsdo para sua cidade
Previsao do conteddo de ozdnio U
Contelddo total de ozdnic - Para hoje Caro Usuario,
com base em medidas - Animacdo para os proximos 5 dias P
: articipe de nossa
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(sensor SBUV/Z2).

Informacies ateis & importantes

Pesqguisa R-UV

O que vocoé precisa saber
sobre ozdnio. radiacdo
UV e =aude numa

uv linguagem simples.

- gue & radiacdo UV ? - Cutros
- O gue & o indice UV 7 - Public

- Radiacdo UV e saude - Radiacdo solar e terrestre
- Ozdnio




Radiacao Ultravioleta
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- Glossario de radiagao

Mas informaciones
- Homepage do GBM

Cligue en las imagenes y en los links - Prozonesp
Pravision del indice ultraviolata - Projeto UWSE
Prevision de valores maximos diarios del IUY para condiciones de cielo claro {sin - Programs sol amigo
nubes].
L

i Cligue en las imagenes y en los links Ay
Sefior/a
Prews-mn dei cunl:en:du del ozono

Evaluacion del contenido total de ozono 2n base a las medidas del sensor usuarno, Pﬂﬂtﬂlﬁﬂ de
TOMS(Earth Brobe) v del SBUV/2 (NOAS). D

Investicacion en

E-UV

Cligue en las imagenas v en los links

Informaciones utiles e importantes

Todo lo que usted - O gue es radiacion
necesita saber sobre la - 2 gue es el indice U
exposicion al sol, efectos - Radiacion UV

uv sobre la salud, radiacion - La piel ¥ los ojos
UV v ozono en un - Los protetores scolar

lenguaje simpla. bronceado
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- Immagens anteriores
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- Homepage do GBM
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Previsao do conteddo de ozdnio

Contelddo total de ozdnio - Para hoje
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do satélite NOAA-1E - Regifes:Sul, Sudeste, Centro-Oeste, Mordeste, Morte
[zensor SBLV/ 2],

information is
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http://satelite.cptec.inpe.br/uv/
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Forecast of max UV index
without clouds at solar noon
(recommended by WHO)

- Homepage do GBM
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- Programa sol amigo

2, Morte

uy
Caro Usuario,
participe de nossa

Pesquisa R-UY

S M e DSAZCRTEC/INPE
S5W BOW TIW TOW 63W GOW B3N SGW 430 40W 35 30W

D=4,/ CPTEC/IMFE
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I =ob condicoss de nebulosidade
0501 2010 as 1800 UTC

UV index every 30 min.
clear and cloudy.
(called UVI Instantaneous)

Organizacbhes sociais
- Homepage do GBM
- Prozonesp

- Programa sol amigo

uy
Caro Usuario,
participe de nossa

Pesquisa R-UY

http://satelite.cptec.inpe.br/uv/
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How UV Index Is estimated?

Radiative Transfer is developed by Correa et al. (2004) based on Eddington approx.

) o
pE a0+ (j) J i/](u(ar)P(coﬂJ)d;dqo

Input data into RT-Model

* Ozone Concentration (from NOAA);

 Cloud (cloud classification from GOES);

» Surface pressure (from ETA 20 km) ,

» Background aerosol (6=0,2 and w=0,9)

» Surface reflectance = 0,3 (urban areas, EPA, WMO-1999)

- ()

The monocromatic irradiance from 280 to 400 nm

é
400nm :
S= [g,l,d\ [W/m?] 1
280nm (nm)

Erythemal action spectrum (from MacKinlay and Diffey, 1986)

11UV =S, = 25 mW/n?



Clear sky UV Index

Daily and Seasonal Variation
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UV index instantaneous — 10:30 UTC
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UV index instantaneous — 11:30 UTC
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UV index instantaneous — 12:00 UTC
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UV index instantaneous — 14:00 UTC
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UV index instantaneous — 15:00 UTC
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UV index instantaneous — 16:00 UTC
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UV index instantaneous — 17:30 UTC
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UV index instantaneous — 18:00 UTC
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Cloud Effect on UV

» According to Vanicek et al. ( 2000)
UVl .~ CMF * UVI,

where CMF is Cloud Modification Factor that depends on cloud type and cloud cover

Vanicek et al. (2000)
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Cloud Effect on UV

» GOES Cloud Classification:

Coamulas

Cirroz

[

Estratos
a ]
Multicamad a=

Cloud Modification Factor

Surface

Cirrus

Cumulus

Stratus

Deep convection
/ multi- layers

CMF =1.00
CMF =0.90
CMF =0.70
CMF =0.50
CMF =0.30



Cloud Effect on UVI

Clear sky UVI GOES12 cloud class.

(LAY ara ceu clare

22/10/2007 ag 1515 UTC
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Cloudy UVI
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What is the performance of UV index estimative?

Study area biologically effective UV index
ultraviolet radiation
m easu rem e nt Agosto 2005 - Séo Paulo / SP

)

indice Ultravioleta
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Biometer UV501A 1234567889 10111213141.':;.5171815202122232425262728253031
Solar Light :
(280 — 320 nm )

8
7
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5
4
3
2
1
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Comparison estimative v. observation UV index

Observational data:

Source: Measurements at
Séo Paulo city, Period:
June/2005 - March/2007 -
Projeto UVSP (Corréa et al.)

Estimatives:
Source: CPTEC-INPE

e
f @ Obs )
Mean UV index 15:00 Local Time O Est
14,00
12,00 -
10,00 -
- 800
= 6,00 - (
4,00 T - :
N | S !
2,00 T )
0,00
Janeiro Abril Julho Outubro
Meses
\_ %

Project PIBIC: Ultraviolet Index Evaluation and Monito  ring over Sao
Paulo, Domingues de Paula e Costa (2009)



Estimative Observation Est .- Obs.

cloudy sky clear sky
Time mean std. nean  std. mean std
9 4.09 1.26 499 0.22 411 1.60 -0.02
= 12 g 99 3.01 12.80 027 g 77 115 0.22
15 417 181 6.99 0.20 4.20 2.69 -0.03
9 215 0.64 58 0.29 239 0.72 024
-E 12 5.86 1.69 7.80 0.81 6.91 2.56 -1.05
15 239 0.62 i 16 0.49 296 0.98 -0.57
9 1.08 0.33 1.25 0.10 1.08 0.34 0.00
=
' 12 4.19 109 487 0.35 3.71 2.20 0.48
15 1.63 047 1.87 0.18 1.48 0.81 0.15
9 366 1.50 5.11 0.50 3.67 1.99 -0.01
g 12 2.10 254 11.18 0.71 773 3.07 0.39
15 3.10 0.99 449 0.29 3.09 1.43 0.01
o e e

Project PIBIC: Ultraviolet Index Evaluation and Monito  ring over Sao
Paulo, Domingues de Paula e Costa (2009)
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UV index is available together with other
variables of weather forecast

Previsao do tempo TV Vanguarda 2009
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Radiacao Ultravioleta
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Education Program on UV risk
(Ribeirao Preto, SP).

Séo Paulo State Program on Protection of
ozone layer of

EPAGI/CIRAM - Empresa de Pesquisa Agropecuaria
e extensao rural de Santa Catarina/Centro de
informagdes de recursos ambientais e de
Hidrometeorologia de SC.

FUNDACENTRO —Foundation Specialized Service of
Safety and Work Medicine
In Santa Catarina

Bahia Meteorological Center, environmental office

Mato Grosso State heath office






m Long, C.S. et al., "Ultraviolet Index
Forecasts Issued by the National Weather
Service," Bull. Am. Meteorological Soc.
77, 729-748 (1996)



Role of Meteorology

World Health Organization

EDUCATION

+ Encouragethe use of the UV as part of

public awarenass programmes.

Supply health care professionals,

teachers and carers of children with

educational material for distribution to

the public.

Organize workshops for medical doctors

and ather heaalth professionals.

Establish education programmes for

teachers,

Establish education programmes for

outdoor workears.

Encourage and support the provision of

shaded areas in schools, playgrounds and

parks. and in public places such as bus

stops and swimming pools.

+ Recommend against the use of sunlamps
and sunbeds for cosmetic purposes,

« Inform the community of drugs and

cosmetics that sensitize the skin to the

affects of UV radiation.

Enlist weather broadcastars, haalth

reporters and the media to provide the

UV service to the public.

THE ROLE OF NATIONAL GOVERNMENTS

EVALUATION

« Establish national statistics on UV
radiation-induced skin and aye diseasas,
Encourage research on UV radiation
related health effects and protective
TTIeasuras.

* Support national programmes and
Intermational collaboration efforts on UV
radiation monitering and health
education.

Conduct research that monitors
behavioural, knowledge and attitudinal
trands redated 1o sun protaction.

STANDARDS

+ Facilitate the development of standards
related to sun protection products such as
sunscreens, clothing, sunbeds and
sunglasses to ensure clear and safe
guidelines for manufacturars and
CONSLIMErs.

Encourage the provision of information
an the degres of UV radiation protection
provided by sunscreens, eyewsar, clothing
and ather protectiva measuras.

Fonte: Global Solar UV Index — A practical guide. SM2003
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Paulo, Domingues de Paula e Costa (2009)



"

UV index instantaneous — 20:00 UTC
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