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|Meteosat Second Generation - MSG

Characteristicas das Bandas Espectrais

No. Canal Banda Espectral (um) (um) Aplicacbes
Centro Min Max
1 VIS0.6 0.635 0.56 0.71 Superficie, nuvens, campo de vento
2 VIS0.8 0.81 0.74 0.88 Superficie, nuvens, campo de vento
3 V1.6 1.64 1.50 1.78 Superficie, fase nuvens
4 V3.9 3.90 3.48 4.36 Superficie, nuvens, campo de ventos
5 VAG6.2 6.25 5.35 7.15 Vapor d’agua, nuvens de altitude, instabilidade atmosférica
6 VA7.3 7.35 6.85 7.85 Vapor d’agua, instabilidade atmosférica
7 V8.7 8.70 8.30 9.1 Supewrficie, nuvens, instabilidade atmosférica
8 V9.7 9.66 9.38 9.94 Oz6nio
9 1V10.8 10.80 9.80 11.80 Superficie, nuvens, campo de ventos, instabilidade atmosférica
10 IV12.0 12.00 11.00 13.00 Superficie, nuvens, instabilidade atmosférica
11 1V13.4 13.40 12.40 14.40 Altura de nuvens Cirrus, instabilidade atmosférica
12 HRV PAN (~ 0.4 - 1.1 um) Superficie, nuvens
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|Sources: Sun - Earth

Wavelengths < 5 um = Solar radiation is dominant
Wavelengths > 5 um = Earth radiation is dominant

CO01, 02, 03, 12 = Only solar radiation
C04 = Both Earth & Sun radiation
CO05, 06, 07, 08, 09, 10, 11 = Only Earth radiation
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|Energy spectrum

Standard Mid—Latitude Summer Nadir
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| Eletromagnetic spectrum
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|Planck’s Law

The radiation emitted by a black body in a certain
wavelength is determined by:

| = Cl/i_S[e(CZMT) _1]—1

Where: A= wavelength (um)
C,=3,74 . 10° W.m? (18t constant of radiation)
C,=1,44 . 102 m.K (2" constant of radiation)
= temperature (K)

The wavelength where the emission is maximum is
expressed by the Wien's Law:

ﬂ’méxT = CB
Where C,is a constant = 2897 um.K-L.
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Black body: perfect radiator and the radiation emitted by
area unit follows the Stefan-Boltzmann’s Law:

M=o0T4
Where 0 =5.67 x 108 W m=2 K4

|
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| Emissivity
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1SST

The radiance (L) of a surface is measured by the orbital
sensor. The radiance is the flux emitted by solid angle unit
emitted by a surface in a determined direction.

In the thermal infrared, the sea surface can be considered
Lambertian, i.e., the radiance is uniform in all the direction.
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| Atmospheric attenuation
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|SST-MSG

Channels 3.9, 10.8 and 12.0 um are used in the algorithms MSG

Definition of SST at OSI SAF (see http://www.osi-saf.org/):

“Subskin-SST”: Can be compared with in situ measurements at night
(buoys)
Equivalent to the “bulk-SST” at night

During the day, can show a bias of various °Kelvin due to solar
heating

During the day and night, the “subskin-SST” can be converted into
“skin-SST” if we subtract 0.2K

15/1/2008 Cachoeira Paulista, November 2007 13
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| Cool skin

Cool skin (°C)
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| Composite: 3 hours
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|More composites

SEA SURFACE TEHMPERATURE
3-HOURLY FIELDS AVERAGE A1-17-2885 central time 1888 UTC

-8.6 i.8 4.2 6.6 9.8 11.4 13.8 16.2 18.6 21.8 23.4 25.8 28.2 30.6 33.

Eumetsat Ocean & Sea-Ice Satellite Application Facility
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SEA SURFACE TEHPERATURE
3-HOURLY FIELDS AVERAGE A1-17-2885 central time 1388 UTC

-B.6 1.8 4.2 6.6 9.8 11.4 13.8 16.2 18.6 Z21.8 23.4 25.8 28.2 38.6 33.8

Eumetsat Ocean & Sea—Ice Satellite Application Facility
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|SST-MSG 3hs (INPE/CPTEC)

Prajeto SIMAD -
TSM — NSG (o0)
Data - 2007/07/01-00040
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|SST-MSG 24hs (INPE/CPTEC)

Projeto SIMAOQ -
TSM - NSG (oC)
Data — 2007/07/01-2400
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| Satellite oceanography

- - —

Multispectral
: : scatterometers,
Type of scanners, Imaging Scanning .
, : : Imaging radar,
sensor Imaging radiometers radiometers :
altimeters
spectrometers
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| Sampling capacity
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2: coastal frontal systems
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| Other methods
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1: oceanic circulation
2: coastal circulation
3: estuarine circulation
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GIRO/SUBTROPICAL
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| Surface circulation
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Water masses and currents
Mesoscale features

Southwestern South Atlantic

AVHRR TSM

A2 L

From: Silveira, 1.C.A. (2004)

V — Vitoria eddy
ST — Sdo Tomé eddy
CF — Cabo Frio eddy

245
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| Upwelling
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| Upwelling
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| Brazil-Malvinas Confluence

Mean January SST
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| Space shuttle
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Eddies in theSouthwestern Atlantic

07
15¢ —
i
" E086
= g
< 13 405
:
812 =04
2 8
[-%
1
E gua
10} =
02 L L I ; |
9 L L . 0 50 100 150 200 250
0 a0 100 150 200 230 distance (km)

distance (km)

-~

15/1/2008 Cachoeira Paulista, November 2007 39



Eddies in theSouthwestern Atlantic
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Eddies in theSouthwestern Atlantic
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Eddies in theSouthwestern Atlantic

* Depth of the Isotherm 13.5 °C =200 m;
 November-December 2002,
» Life time: 64 days;
D =111 x 106 km; vel.transl =6 a 8 km/day;
e Volume = 1,37 x 1012 m3;
e Salt Anom. = 1,37 x 1012 kg;

» Heat Content = 4,24 x 1018 J.

Cachoeira Paulista, November 2007
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SST-NOAA/AVHRR
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|SST-NOAA/AVHRR

CPTEC/INPE - TSM 20060622 @g@9 mosaico diario NOAA: 12 14 15 17 18

{m — . 6 - [ c

15/1/2008 Cachoeira Paulista, November 2007

44



Q

|SST-NOAA/AVHRR
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|SST-NOAA/AVHRR
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|SST-NOAA/AVHRR

CPTEC/INPE - TSM NOAA_ 18 GZE® 2006May(medias)
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IMODIS - Culaba

Cobertura da estagdo de recepgdo MODIS - Cuiaba Elfo

Cachoeira Paulista, November 2007
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|SST-MODIS
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|SST-NOAA/AVHRR
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| Surface current velocities - MCC
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|Chlorophyll

m Desde os experimentos de Clark etal. (1970), Morel e Prieur (1977)
e Gordon e Morel (1983) ficou demonstrado que € possivel
guantlﬁcar a biomassa fitoplanctonica oceanica atraves de medidas

a cor do oceano obtidas por satélite

m Os pigmentos fotossintéticos, principalmente a clorofila-a absorvem
seletivamente a radiacao solar dos comprimentos de onda nas
faixas do azul e verde do espectro eletromagnético

m A concentracao de clorofila-a € utilizada como um indexador da
biomassa fitoplanctonica
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|Empirical approach: Color index

m Phytoplankton biomass is computed as a color index
m Principle: the ligth absorption of chlorophyll-a

[ fr— Visivel
L -
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0.001 +

——— A8 7 L. NS & =aaas W00
______ 2130 420 460 500 540 580 620 660 700 740 780

8040 J comprimento de onda (nm)
L | L | e L
400 500 800 700
Wavelength (nm)

Upwellin zone in Benguela - Africa
In the center of the bloom, the light is less blue
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|Empirical model
m Empirical relation: /n situ measurements of radiances versus
chlorophyll
6.3
25 4 -
D 10

0.4

0.8

0.06

03 = - - : : T = - - - - T

05 08 1.3 20 a2 50 .9
L, (443)/L | (550)
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| Atmospheric effects

Y
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Field of View
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Global algorithm

Pontos de amostras in situ
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[Empirical x Semi-analytical algorithms

m Os algoritmos semi-analiticos tém como principal
vantagem sobre os modelos empiricos de razao de
bandas, a obtencao de varias propriedades oOpticas
simultaneamente a partir de um Unico espectro de
radiancias emergentes do oceano

Entretanto, a complexidade desses modelos semi-
analiticos tem dificultado seu desenvolvimento e
implementacao operacional

15/1/2008 Cachoeira Paulista, November 2007 59
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I |ALGORITMOS PARA CALCULO DA CSM

m Empiricos
m OC2v4 (O'Rellley et al., 2000)

R35 = Rrs(490)/Rrs(555) utilizando uma fungéo polinomial
cubica modificada (MCP)

C

_ 1(0,319-2,336R,5+0,879RZ; -0,135RSs)
insiry =10 0,071

m OC4v4 (O'Rellley et al., 2000)

Razao de banda maxima entre os valores de
Rrs(443)/R5(555),Rp5(490)/R55(555) e Rrs(510)/Rrs(555)

. 10(0,366—3,067 R, +1,930R2;+0,649R> —1,532R} )
insitu

C
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|Algorithms

m Semi-analitico

GSMO01 (Maritorena et a/., 2002)

Concentragao de cIoroﬂIa -g, coeficiente de absorcao do material
dissolvido e detritos [ a (443)] e o coeficiente de material
retroespalhado [ b,,(#43)]

_tF (z) 3 { ,(4)+0, (o) A/ ) }
0, (D) +0, () U A) ™ +8,(D) +Cloa, () +8n(A) eXPES(A— )]

t € a transmitancia na interface oceano-atmosfera
FO(/I) é a irradiancia solar extraterrestre

n,eo |nd|ce de refracao da agua

bbw(ﬂ,) é o retroespalhamento da agua

Dy é o restroespalhamento pelo material particulado
Ao € 0 comprimento de onda 443 nm

1 € o expoente da lei de poténcia para o coeficiente de
retroespalhamento do material particulado
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|Algorithms

m Semi-analitico

_tF (z) 3 { ,(4)+0, (o) A/ ) }
0, (D) +0, () U A) ™ +8,(D) +Cloa, () +8n(A) eXPES(A— )]

aW(/U é o coeficiente de absorcao pela agua pura
sy é o coeficiente de absorcao especifico pela clorofila-a
Acam é o coeficiente de absorcao pelo material dissolvido e detritos

S e 0 decaimento espectral constante para a absorcao pelo material
dissolvido e detritos (cdm)
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|Algorithms

m Redes neurais artificiais

NN (Gross et al., 2000)
Rede multicamada perceptron (MLP)

15/1/2008 Cachoeira Paulista, November 2007
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| SeaWIFS

Bandas espectrais do

sensor SeaWiFS Caracteristicas do sistema SeaWiFS

Banda A S?r?r\:]\;'FS Resolucéo no nadir 1,1 km LAC; 4,5 km GAC
1 402-422 Tipo de 6rbita Heliossincrona, 705 km
2 433453 Cruz:rrl:zr:jtgrcom 12:00, £20 min., descendente
3 480-500 9
0)-
4 500-520 Faixa imageada 2800 km LAC (1253'530)) 7 1505 km GAC
5 545-565
Resolucao .
6 660-680 radiomé(’irica 10 bits
7 745-785
8 845-885

15/1/2008 Cachoeira Paulista, November 2007 64
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|Examples
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|Examples
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Examples
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|Primary production

August 98
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FISHERIES

\

salinidade
temperatura

poluicdo marinha
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m ACOUSTIC
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Velocidade do som, vortice de nucleo frio

Perfil tipico da velocidade do som
Gemmil e Khedouri, 1974

Stech, 1974
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Alvos localizados no interior de um vortice de nucleo frio ndo sdo detectados por sonares

passivos, devido a refracéo dos raios acusticos causada pela presenca de aguas frias
(Etter, 1991)
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RADARSAT-1 3/abril/2002 21:11 GMT
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SYNERGY

e T
TSM 3/abril/2002 21:09 GMT CSM 3/abr|I/2002 14: 05 GMT
AVHRR SeaWIiFS

15/1/2008 Cachoeira Paulista, November 2007 82



Al GAl BI OOM

Inspecéao da floracao de algas com helicoptero 15 horas apos a
aquisicao da imagem RADARSAT-1
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The effect of chlorophyll absorption on the
|thermal structure and circulation
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|The effect of chlorophyll absorption on the
thermal structure and circulation
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i IANTARES Network

ANTARES

m Promover observacoes dos ecossistemas
costeiros da America Latina em varias escalas,
desde série temporais in situ até observacoes
por satélites, de modo a detectar e caracterizar
as variabilidades espaco-temporais de longo-
periodo

<

c®o0 @ 1€CCG

Coordinating Group

Group for Earth Observafion
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" IANTARES - Approach

ANTARES

m Integrar dados de satélites com os dados in situ
coletados nas estacOes de séries temporais

m Criar uma base de dados in situ e de satélites
para aplicagoes cientificas, educacionais e de
gerenciamento dos recursos costeiros
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|List of participants

Fundacién La Salle de Ciencias Naturales FLASA Venezuela
Universidad Simon Bolivar USB Venezuela
Fundacé&o Universidade Federal de Rio Grande FURG Brasil
Instituto Oceanografico da Universidade de Séo Paulo IOUSP Brasil
Instituto Nacional de Pesquisas Espaciais INPE Brasil
Universidad de Concepcion UdeC Chile
Instituto Nacional de Investigacion y Desarrollo Pesquero INIDEP Argentina
Estacion de Fotobiologia Playa Union EFPU Argentina
Instituto de Astronomia y Fisica del Espacio IAFE Argentina
Bedford Institute of Oceanography BIO Canada
Dalhousie University Dal Canada
Institute for Marine Remote Sensing, University of South Florida ImaRS/USF USA
Scripps Institution of Oceanography SIO USA
Universidad Autdnoma de Baja California UABC Mexico
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In situ time-series

Remote Sensing Centers
Mexico & o New Member

_ Candidates
Colombia

A
Equador %

Peru

COPAS
Concepcion
UdeC g 4 EPEA
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|Portal ANTARES (www.antares.ws)

ANTARES

About ANTARES Argentina Yenezuela Members Tutorials

Contact us Links

English Espaficl: Portugués:

ANTARES main goal is the study of long- El principal objetivo de AMTARES es el 2 principal objetivo da rede ANTARES & o
term changes in coastal ecosystems estudio a de los cambios a largo plazo de estudo das mudangas de longo perioda em
around South America to distinguish los ecosistemas costeros alrededor de sistemas costeiros ao redor da América do
those due to natural variability from Sudamerica, para distinguir la variabilidad syl de modo a distinguir a variahilidade
those due to external perturbations natural de las perturbaciones externas  natural de perturbagfies externas (efeitos
fanthropogenic effects), To achieve this {efectos antropogenicas). Para lograr antropogénicos), Para alcangar este
goal in situ data from coastal stations, este objetivo se comparten, entre los ohjetivo s30 compartilhados entre os
and satellite data (temperature and miembros v con el pablico en general, membros da rede e o poblico em geral,
chlorophyll} around South America are  datos in situ de estaciones costeras ¥ dados in situ de estacfies costeiras e
chared among members and with the datos satelitales (temperatura vy dados de satélites (concentragao de
public. Capacity building, scientific and  clorofila) alrededor de Sudamerica. La clorofila e temperatura da superficie do
technical collabaration are key in our formacian de recursos humanos, mar) em torno do continente sulamericano,
task. ANTARES network is supported by colaboracian cientifica v tecnica san 4 capacitagdo de recursos humanos e a
[OCCE, POGO and a seed SGP project clawe en nuestra tarea. La red AMTARES colaboragdo técnica e cientifica s3o
from LAl Current participating countries es apoyada por [OCCGE, POGO v un consideradas fundamentais em nossa
are: Argentina, Brazil, Canada, Chile, proyecto inicial de 1Al Los paises tarefa. & rede ANTARES € apoiada pelo
Peru, USA, Yenezuela, participantes actualmente son: I0CCG e POGO, & tem um projeto inicial
Argentina, Brasil, Canada, Chile, Perd,  financiado pelo [AL Os paises atualmente
READ MORE USA, Venezuela. participantes s3o: Argentina, Brasil,
Canada, Chile, EUA, Peru, e Yenezuela,
LE& MAS




ANTARES HOME
Info ANTARES
Dados Locais

Argentina
Chile
Peru

Yenezuela

Tutariais
Lirks

15/1/2008

Webr

ANTARES Brasil

O principal objetivo da rede ANTARES é o estudo das mudancas de longo prazo nog ecossistemas costeiros ao redor
da américa do Sul, para distinguir a variabilidade natural das perturbagdes externas (efeitos antropogénicos). Para
alcangar este objetivo se compartilham, entre os membros da rede e com o publico em geral, dados in situ de ’
estacles costeiras e dados de satelites (concentracdo de clorofila & e temperatura da superficie do mar) ao redor do |
continente sul-americano, & formacdo de recursos humanos e a colaboracdo cientifica e técnica sfo fundamentals em 1

nossa missdo. A rede ANTARES é apolada pelo I0CCE, pelo POGOD & tem um projeto inicial financiado pelo TAL Os
paises participantes atualmente sdo! Argentina, Brasil, Canada, Chile, Estados Unidos, Peru e Venezuela, LEIA MAIS

Centros Antares no Brasil

Sensoriamento Remoto - INPE: P.I, Milton Kampe!

Financiado por: TAI projeto SGPII-026,
Apoio: POGO, IOCCG, GED.
Agradecimento: NASA,

Comentarios e sugestdes para Milton Kampel
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IANTARES — Local data - satellite
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IANTARES — Brazil Southeast
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|ANTARES — Brasil Southeast Chlorophyll
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| Tmeperature
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2
ANTARES-Ubatuba
|time-series station
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|Methodology

Ubatuba

m Série temporal mensal iniciada em dezembro 2004;

m Amostragem:
0,5, 10, 25 e 40 m;
m Variaveis:
Nutrientes — nitrito, nitrato, amonia, fosfato e silicato;
Temperatura e Salinidade;
Clorofila-a;
Producao primaria;
Reflectancia marinha.
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|Methodology

Ubatuba

m Sensoriamento remoto:

Cor do oceano — clorofila, coeficiente de atenuacao
vertical da luz, reflectancia de sensoriamento remoto:

Infravermelho termal — temperatura da superficie do mar;
Microondas — vento na superficie do mar.
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|GOES - cold front
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|Blo-optics
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'In situ above-water radiometry
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' |ANTARES Links

m ANTARES tem sido promovida:

International Ocean-Colour Coordinating Group
(I0CCG);

Partnership for the Observation of the Global Ocean
(POGO).

m ANTARES tem sido considerada nas Agendas de:
Global Ocean Observing System (GOQS) -

Proposed as a GOOS Ocean-Colour Pilot Study
(ChlorOGIN);

Group of Earth Observation (GEQO) — Task ‘CB-06-08
Ecosystems’ in the implementation plan of the ‘Global

Earth Observation System of Systems (GEOSS).
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m 18 - 22 Setembro 2006

|Meet|ng & Workshops in Plymouth
m Extensao da rede Antares
m ChloroGIN - Chlorophyll Global Integrated

B B2 [ Plymouth MCCG
%W‘ ol ':-‘—:E Marine Laboratory II aaaaaaaaaaaaaaaaaaa
) ' = coordnatn q Group
Group for Ea nh Ohservat on
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|ChloroGIN

Africa ChloroGIN Africa

Home  Contact

The Chlorophyll Global Integrated Metwork (ChloroGIN) project aims to promote in situ measurement of chlorophyll in combination with satellite
derived estimates. The project was initiated following recommendations of the "Plyrmouth Chiorophyll Meeting and ¥Workshops (Extended Antares
Metwork)" sponsored by GOOS, GEOQ, I0CCGE, PML and POGO 158 - 22 Sept 2006.

This portal provides a simple interface to ocean colour and sea-surface temperature satellite data over Africa processed by the University Of Cape
Town, EC Joint Research Centre and Flymouth Marine Laboratory. The portal was inspired by the Antares network that provides satellite
coverage over South America.

Choose date iYY‘r”Y—MM—D.D) and press Apply’

Select today

Click on the map to select an area.

About date selection:

Diata availability for preferred date selected is
dependant on the individual data provider. Please
werify that the data actually viewed is for the
preferred date selected,

15/1/2008




Muito Obrigado

Thanks

milton@dsr.inpe.br
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