TPs—Aulas 2,3 e 4

* Uso do portal cor do oceano

e Realizacao de um ppt pelos alunos, individual ou em grupo
com o objetivo de 1) ser usado mais tarde pelos alunos, com
especial relevancia para o MOG, e 2) servir como material

complementar de avalicao



Indice deste ppt:

Objetivos desta série de aulas
Base teorica (ver tb aula de 5-3-2020), siides 4-10

Trabalho auténomo dos alunos. Apresentacao dos Exercicios,
slides 12-15

Explicacao sobre os Exercicios, com exemplos, sides seguintes



Aulas TP2 — Uso de portal de cor do oceano

Objetivos e competéncias a adquirir

Utilizacao do portal https://www.oceancolour.org/portal/
Perceber a variabilidade espacial da Clorofila

Perceber a variabilidade temporal a nivel sazonal e inter-anual

Caracterizar padroes temporais em zonas com upwelling e zonas
offshore

Ficar com uma ferramenta que podem usar mais tarde
Treinar fazer graficos no excel.
Interpretar os graficos, em funcao da matéria dada na Teorica



https://www.oceancolour.org/portal/

Base tedrica (ver tb aula de 5-3-2020),

Satélite da ESA para observacao do oceano: SENTINEL 3

Ocean and Land : Ol_Cl

. Colour
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Sea and Land
Surface
Temperature
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Laser Retro-

Reflector [ DORIS
Antenna

SAR Radar
Altimeter



Base tedrica (ver tb aula de 5-3-2020),

* Qual a relacéo entre Fitoplancton, Clorofila e Detecdo Remota de Cor
do Oceano pelos satélites?

» Clarificando:

A Clorofila a é o principal pigmento, mas ndo o unico, que se encontra dentro das
células de fitoplancton

* Fitoplancton: organismos microscopicos unicelulares, fotossintéticos.

« A concentracéo de Clorofila a € proporcional a biomassa das células de
Fitoplancton.

« E o indice de biomassa universalmente utilizado.

» Os sensores de cor dos satéelites medem a concentracdo em Clorofila a, porque tém
bandas no visivel. Ver slides seguintes



Base tedrica (ver tb aula de 5-3-2020),

Biblio: Guia de Detecao Remota

O que o satélite vé:

—
o M Satellite

WA scattering
o . 2+ /' _absor |
> ANy it ption
Phytoplankton

satélite em oOrbita quase-polar
Ex: Sentinel 3



Base tedrica (ver tb aula de 5-3-2020),

Projeto Ocean Colour Climate Change Initiative

€& O & www.esa-oceancolour-cci.org ¢ Q Ppesquisar * B8 3 A

Mais acedidos m Comecar aqui [fa CCI-OC Data Portal 3t World-leading scientif...

s, |
g&% esa climate change initiative -

Navigation

» About OC CCI
» Data Production
» Resources

» Support

Timezone: Etc/GMT

P M L Piymouth Maring
Laboralory

-\,
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OC-CCl v3.1 released

: Eurypeah Space Agenty °

ESA | CCl | aerosol |cloud | cmug | fire | ghg | glaciers | ice sheets | land cover | ocean colour | ozone |seaice | sealevel | soil moisture | sst

Submitted by OCCCI Team on Mon, 2017-05-08 08:00

Username: *
The ESA Ocean Colour CCI (OC-CCI) project is pleased to announce the release of ' | |
version 3.1 of the OC-CCI product comprising of globally merged MERIS, Aqua-MODIS,
SeaWiFS and VIIRS data with associated per-pixel uncertainty information. This is an Password: *
update of the version 3.0 product that: | I
o Extends the dataset to the end of 2016 Login 1
¢ Includes the NASA released MODIS-Aqua data (R2014.0.1), which is applicable from the 9th June e Request new password

2014 onwards

Search this site: | ‘

' Search |

To ask any questions, contact help@esa-oceancolour-cci.org

OC CCI - Phase 2 Final Review - Harwell

LUIENO

Start: 2017-05-04

» Calendar

User Showcase Page
Submitted by OCCCI Team on Mon, 2016-06-06 09:12

A User Showcase page has been create to demonstrate some of the applications of the OC-CCI data.

For details on how to access the data, see http://www.esa-oceancolour-cci.org/?g=products%20description m




Ocean Colour Climate Change Initiative Project: ir ao site do projeto ser quiserem saber mais

Base tedrica (ver tb aula de 5-3-2020),

!

Atmospheric Correction

Global In-situ
database

Merging, Bias Correction

2

Ocean products using best algorithms
from round-robin comparisons

Quality Control and Uncertainty

Scientific Analysis Unified multi-sensor characterisation
roducts: 1997-201

\

User Community

CCI-V1.0 climatology of month 07




http://www.esa-oceancolour-cci.org/sites/default/files/OC_CCl_TimeSeries_Video.gif
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Base tedrica (ver tb aula de 5-3-2020),

Acknowledgemen‘t 'ESA Oce: A Colour ¢
Team product created u?ing data-fro
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Remebrand Ori
BASE TEORICA DA COR DO OCEANO

« Absorcao da luz pelos pigmentos resulta em
espectros de absorcao proporcionais a sua
concentracdo. O que é a base da detecéao
remota da Cor.

« Quanto maior a Absorcao, menor a reflexao.
Sensor de cor do satélite mede a reflectancia.
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RELACAO EMPIRICA ENTRE CHLA E RATIO BANDAS AZUL/VERDE

100.000
Base tedrica (ver tb aula de 5-3-2020),
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Primeiros algoritmos foram desenvolvidos empiricamente, relacionando a
concentracao em Clorofila a com a raz&o entre as bandas 445 nm e 550 nm



Trabalho autbnomo

 ODbjetivo deste trabalho: produzir um power point com 0s print screen
do gue foram fazendo e fazer os 3 exercicios definidos.

» O power point devera ser convertido em pdf e entregue a vossa docente da TP,
ate 2-4-2020 17h.

« TP21, Dr2 Ana Luz, acluz@fc.ul.pt

« TP22, Prof2 Vanda Brotas, vbrotas@fc.ul.pt

« TP23, Dr? Ana Brito, acbrito@fc.ul.pt

O trabalho pode ser em grupo (de preferencia) ou individual

* O power point deve ter o minimo de 20 e 0 maximo de 50 slides

* Ao enviar o trabalho para a docente, pf referenciar com 0s vossos numeros de
aluno. Ex para grupo de 3 alunos:

« 54231 _55555 55321 Portal


mailto:acluz@fc.ul.pt
mailto:vbrotas@fc.ul.pt
mailto:acbrito@fc.ul.pt

12 exercicio

» Clicar em 3 pontos diferentes, de prefencia em 3 pontos bem distanciados (ex:
zona costeira, zona offshore, altas latitudes, etc). Ver qual o valor de Clorofila
a, ex. No slide seguinte.

Reportar este exercicio no vosso ppt, com uma tabela, com as seguintes colunas:
Latitude, Longitude, Data, Valor de Chla. Comentar a tabela em 2-3 linhas

13



292 Exercicio

» Extrair uma série temporal de dados de Chla numa regiao do oceano a vossa
escolha.

» Escolham uma area pequena, para o ficheiro resultante nao ser demasiado
pesado

» Escolham uma area apenas de oceano. Por ex: nao escolham toda a regiao dos
Acores incluindo as ilhas. O algoritmo iria interpretas as ilhas como “oceano”.

» Nao escolham uma area de costa incluindo a terra, pelos mesmos motivos

» Nao escolham lagos ou estuarios, dado que os algoritmos foram definidos
para agua do oceano e nao aguas doces ou estuarinas

14



32 Exercicio

» A) Perceber a relacao entre as reflectancias na banda do azul e do verde

» B) Fazer um grafico com os valores de Producao Primaria, para a zona
escolhida. Perceber a relacao com a Chla. Comparar a sazonalidade

15



* Explicacdo sobre os Exercicios, com exemplos

https://www.oceancolour.org/

d [€] Moodle Ciéncias

Composite Browser

ccess a range of products
omposited in different periods.
ata can be searched by time
anges, periods, products &
vavelengths. Version one

asets available now.

Web GIS Portal

View, manipulate & analyse
data. Version one datasets
available now.

OPeNDAP

OPeNDAP

Afreely available framework
that simplifies all aspects of
scientific data networking,
making local data available to
remote locations regardless of
storage format.

FTP

Download large sets of data
easily. Version one datasets
available now.

About

Useful Links
m |nternational Ocean Colour
Coordinating Group
m ESA Ocean Colour

Contact Us

Contact us via: OC-CCI Processing Email

This site provides satellite observations of
ocean colour, focusing on the Ocean
Colour Climate Change Initiative project

[ Y T T e Ly DSy E N - S © | m RNIACA CXmmmon N



Tutorial to use the OC-CCI web gis portal

* Example: To have temporal series for Chla or other products in
specific regions

& X ® ® & https://www.oceancolour.org/portal/ 67% oee * | Q Pesquisar vIN ® @

ais acedidos omegar aqui - ata Portal <3 World-leading scientif... estdo - Docente %# Files - Dropbox aculdade de Ciéncias... onta Microso! agi... %= Portwims
LF Mai did C 'E&;CCIOCD Portal 3j= World-leadi ientif.. [C]G D 22 Files - Dropb [C] Faculdade de Ciénci ='C Mi ft | Pagi i p 3 »

The Ocean Colour CCl web GIS portal allows you to view,
manipulate and analyse data

Enter the portal now and plot data on a map, analyse it through
graphs or export and share.

Load your previous map

A aguardar por tiles.maps.eox.at...

o 12:15
29/01/2019




Web Gis Portal Explicagdo sobre os Exercicios, com exemplos https://www.oceancolour.org/portal/

@ Pagina inicial do Moxzilla Fire X [I'§ CCI-OC Data Portal X OceanColour - CCl X ’ + - X

€ O 8 https://www.oceancolour.org/portal/ C  Q Pesquisa

2 Mais acedidos ‘ Comecar aqui EB CCI-OC Data Portal
. W F ; r 11

S el PR
r

7 Indicators

Choose an indicator below by searching or using the
dropdowns.

You can also filter the results geographically by
searching for a region or drawing a bounding box.

Geographic filters v

Show indicators sorted/grouped by: ; /’//\

Indicator Type Nos Available Indicators, escolher Chlorophyll a concentration

YN

Available indicators: AN

Biological

Chlorophyll Indicators

v -

Terrain Light { Data © OpenStreetMap contributors and others, Rendering © EOX }



Explicacao sobre os Exercicios, com exemplos

Daily

A seguir, aparecem estas opgoes

Monthly

- - e Para fazer series temporais com periodo superior a 1 ano,
. : Escolher Monthly

5 Day

Tém de escolher uma versao. Escolham a ultima 4.2.
Nota: as varias versdes correspondem a varias fases do
Projeto, em que se foram aperfeicoando os algoritmos

Select a Version

Version 3.1

Version 3.0

Select a resolution:
Tem gue ver com a resolucao especial, ie, pixel de 1km, ou de 4km.
Escolham 12 4km (dado que com resolucdao 1 km, € muito mais lento)

Version 4.2

Imaaaru ranrndiirad fram tha GERCN IN1A Grid varcinn MN18N21Q wanan achrn nat

19



@ Pégina inicial do Moxzilla Fire X [['§ CCI-OC Data Portal X OceanColour - CCl X ‘ + = X

€ O 8 https://www.oceancolour.org/portal/ C  Q Pesquisa * B8 3+ A @ —

2 Mais acedidos @ Comecar aqui E‘@ CCI-OC Data Porta

pEze L ) o

Y Indicators [EIENEE

Version Version 3.1

89.98 N, 179.98 E, -89.98 S, -179.98

Bounding box
w

1997-09-04T00:00:00.000Z to
2016-12-01T00:00:00.000Z

Date range

Aparece a referencia sobre o algoritmo usado para
calculo da Chla

~ . ,_r“"' ﬁ - W.’,ﬂ it

Chlorophyll-a concentration in
seawater (not log-transformed),
generated by SeaDAS using a
Abstract blended combination of OCI
(OC4v6 + Hu's Cl), OC3 and OC5,
depending on water class
memberships

Contact Person  Remote Sensing Group

Email rsgweb@pml.ac.uk

P < ' 2 Click to change date
‘ - - e "‘;L&l* ..

Terrain Light { Data © contributors and others, Rendering © EOX } h_ L

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Chiorophydis Concentraton VTN FERE RO EREUR NIRRT ORI ET RN T EONEREONER OO I R EE

2016-12-01 00:00 Q

14:52
o

23/08/2017




12 exercicio

» Clicar em 3 pontos diferentes. Ver qual o valor de Clorofila a, ex. No slide
seguinte.

Reportar este exercicio no vosso ppt, com uma tabela, com as seguintes colunas:
Latitude, Longitude, Data, Valor de Chla

21



Click on a latitude/longitude to have the value for the product you want

22

' [} CCI-OC Data Portal X

tory (GB) | https://www.oceancolour.org/portal/ & || Q search * | B8 +y A © = Ca pe Ve rt
_ | — oligotrophic region
Indicators ] .. o 200 km I =l | ®_ a, '

5 i

L=

To refine the data before analysis you can:

b
DRAW Measurement at:
Draw a selection box on the map Longitude: -23.577, Latitude: 17.696
- m Chlerophyll-a Concentration - Plymouth Marine Laboratory: 0.13755798 milligram m-3
Ll Draw Polygon
L] = -
Draw Irregular Polygon e
Ltk ]
Or enter coordinates 3 il

y W poll W
-3003669.463,1534855.528 ,-2340807. «P'f £ \\
F K/

"L“
Touba \J

UPLOAD

Login and upload a file e

13, Fatick Sénégal 2 Kay
Kaolac ‘l
ot Kaunghe#lambaw o
- i ul
<p Download netCDF i Gﬁ{;:\"vﬂ\" <
) | Gounass -
Clear Selection Make new graph oo | Bgnona . -
1 g '\-\.-_-/J b L‘\‘_"“"u-"""'_'r
l'_.‘:_ Mansoa o rfek
o SUind His fort
= Share ige-Bissau. e
_ ST J.E, - " Régonde i
L Boke 76
- "'W( Boke . Fia

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Chiorophyll-a Concentration I R 2010-11-10
1996 1998 2000 2004 2008 2008 2010 2012 2014 2016 2018 Q

Qo0 2002

33 8 = =l




292 Exercicio

» Extrair uma série temporal de dados de Chla numa regiao do oceano a vossa
escolha.

» Escolham uma area pequena, para o ficheiro resultante nao ser demasiado
pesado

» Escolham uma area apenas de oceano. Por ex: nao escolham toda a regiao dos
Acores incluindo as ilhas. O algoritmo iria interpretas as ilhas como “oceano”.

» Nao escolham uma area de costa incluindo a terra, pelos mesmos motivos

» Nao escolham lagos ou estuarios, dado que os algoritmos foram definidos
para agua do oceano e nao aguas doces ou estuarinas

23



Cliguem no icon grafico de barras. Escolham Draw poligon

€ (O @& https://www.oceancolour.org/portal/ C  Q Pesquisa

Mais acedidos ‘ Comecar aqui [I'; CCI-OC Data Portal

Y Indicators

Chlorophyll-a Concentration - Plvr-- viarine
Laboratory

o il

Scale - milligram m-3 2016-08-01 00:00:00

1.00e-2 9.05e-2 8.19e-1 7.41e+0 6.70e+1

ANALYSIS
To refine t efore analysis you can:

DRAW
Draw a selection box on the map

[T Draw Polygon & Draw Irregular Polygon

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Chlorophyll-a Concentration (VRN ER RN N0 O NIRRT OO0 P 2016-08-25 19:30

Jan 1998 Jan 2000 Jan 2002 Jan 2004 Jan 2006 Jan 2008 Jan 2010 Jan 2012 Jan 2014 Jan 2016 2 q



€ O @ https://www.oceancolour.org/portal/

2 Mais acedidos ‘ Comecar aqui [:3 CCI-OC Data Portal
i F . < r Y

Indicator Type Chlorophyll Indicators X

Aparece 0 menu para:
Select an Interval .
Select the interval
Select which version

(there are several versions. You should use the most
recent one.

Select the spatial resolution

Select a Version

Version 3.0

3 matches

Version 1.0

25
Terrain Light { Data © OpenStreetMap contributors and others, Rendering © EOX }



Off Porto, Portugal - Bounding Box: -10,063,40,611,-9,382,41,435 Monthly data

&
s

@ Pégina inicial do Mozilla Fire X [['j CCI-OC Data Portal X OceanColour - CCI X ‘ + -

€ (@& https//www.oceancolour.org/portal/ C  Q Pesquisa * B8 ¥ @ @

2 Mais acedidos .. Comecar aqui [:% CCI-QC Data Portal

Plymouth_Marine_Laboratory: Chlorophyll-a Concentration

— Mean Chlorophyll-a Concentration - Plymouth Marine Laboratory

—
Ll

=t
(%]
|

2000 2005 2010 2015
Date

a Concentration - Plymouth Marine Laboratory (r

1) Chlorophyll-a Concentration - Plymouth Marine Laboratory

Region: undefined

Confidence: undefined

Provider: Plymouth_Marine_Laboratory 26 v
< >



Outro exemplo, Canh3do da Nazaré: Bounding box, longitude, latitude, longitude, latitude
-9.833,39.955,-9.042,40.169

&« - C ® © & https//www.oceancolour.org/portal/ 80% eoe & | | Q Pesquisar ¥

£+ Mais acedidos Comegar aqui g CCI-OC Data Portal 3§ World-leading scientif... Gestao - Docente 3% Files - Dropbox Faculdade de Ciéncias... g Conta Microsoft | Pagi... 3§ Portwim

E ! 2
292 A =4 ; 3 50 k
Y Indicators [EETENEE W W 85 @ . ; : |

Chlorophyll-a Concentration - OC-CCl

Scale - milligram m-3 2010-05-01 00:00:00

|
1.00e-2 9.05e-2 8.19%e-1 741e+0  6.70et1
ANALYSIS

To refine the data before analysis you can:

DRAW
Draw a selection box on the map

I Draw Polygon & Draw Irregular Polygon

Or enter coordinates

-9.833,39.955,-9.042,40.169

UPLOAD
Login and upload a file

N NAanmiansd nasrNE AMala mawnr nias

less by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 . L

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right -

Primary Productivity Of Phytoplankton - Global L O N N N N NN NN NN NN NN RN AR AR RRRUNARRARAR R AR A
Chlorophyll-a Concentration L R N AN NN RRRTE RN NN R RN R NR R RN AN

27



£+ Mais acedidos m Comecar aqui D:% CCI-OC Data Portal 3{# World-leading scientif... Gestéo - Docente  3# Files - Dropbox @ Faculdade de Ciéncias... =. Cont

.

Y Indicators [ESIENES % N 5 ©

To refine the data before arialysis you can:

DRAW Choose a plot type
Draw a selection box on the map

Timeseries
[1 Draw Polygon £} Draw Irregular Polygon

Or enter coordinates ’ .
Set a date range using the timeline below

-9.833,39.955,-9.042,40.169
1997-09-04T 2019-12-01T

UPLOAD @ @ ......

Login and upload a file

Indicator: Chlorophyll-a Concentration -

<> Download netCDF Add to plot oc-cal

% BBox: -9.833,39.955,-...
Axis Label :

Chlorophyll-a Concentration - OC-CCl

Primary Productivity Of Phytoplankton - Global -

Plymouth Marine Laboratory
Create plot

by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 -

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Primary Productivity Of Phytoplankton - Global O R O N O N N NN NANNARNNRRNR NN
Chlorophyll-a Concentration N O T N NN RUNAORU NN JuA
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o w W nupsy/swww.oceancolour.orgyportal/ BUY% et W W 4, FESquIsar

1€

Salvar como imagem
E colocar no vosso ppt

icedidos E Comecar aqui D:% CCI-OC Data Portal 3§ World-leading scientif... Gestao - Docente %% Files - Dropbox @ Faculdade de Ciéncias... =. Conta Microsoft | Pagi... =} S

OC-CCI: Chlorophyll-a Concentration b RIPEO O E

—— Mean Chlorophyll-a Concentration - OC-CCl

0.5

£
O
Q
O
(e}
<
L2
£
8
o
=
51
o
o
=
H
s
£
O

t t T T
2000 2010 2015 2020

Date

1) Chlorophyll-a Concentration - OC-CCI
Region: undefined

Tomar nota das coordenadas
Confidence: undefined Da bOU nding bOX.

Provider: QC-CC| , . .

Interva: Monthiy Fazer download: é um ficheiro csv

Bounding Box: -9.833,39.955,-9.042,40.165
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Chlorophyli-a Concentration - OC-CC/ (mi

05

Copiar a imagem obtida para o vosso ppt.

Série temporal canhao da Nazaré, valores mensais
OC-CCI: Chlorophyll-a Concentration

—— Mean Chlorophyll-a Concentration - OC-CCl

1 1
2000 2005

Date

f
2010

1
2015

30

1
2020



Para importar o ficheiro csv para excel. Nao podem abrir o ficheiro no excel diretamente. Fazer Data, import data, e depois
Defenir os intervalos para os dados virem arrumados em colunas. O menu dependa das versdes do excel.

!

Ficheiro

Base

Inserir

Esquema de Pagina

Férmulas

Rever  \Ver

Livro1l - Exce

s Diga-me o que pretende fazer

Vanda Brotas

. - . -)l'
= Mostrar Consultas LigacBes Limpar Y F‘ E"E‘ O uE Agrupar ~
gac A| ZA P [=] - (?
= = (m] LN
. - b (] =15 -
Ob Assistente de Importacées de Texto - Passo 2 de 3 ? X B o tE|Desagrupar
ter v . Andlisede Folhade r=
Exterr T lﬁ:‘ Hipoteses ~ Previsdes 5 Subtotal
Este ecrd permite-lhe definir os delimitadores dos dados. Na pré-visualizacdo abaixo, pode ver como o texto sera afetado. P
le Dados Previsdo Resumo I '
Delimitadores
Al Tabulacido
v i Considerar delimitadores consecutivos como um sé
1 Ponto e virgula D ai . L . M . N . 0 . Q . R
1 Virgula .
|1 Qualificador de texto: 2
2 [] Espaco
3 | Qutro: [T
4
5
6
7
8 Pré-visualizacdo dos dados
9
10_ ate in ax ean td ~
11 1997-09-04 |00:00:00 |0.1170459410939 0.299808579034 |0.156054¢60763 |0.089845954%943%7¢6
— 15%5%7-10-01 |00:00:00 |0.1593458160028 0.489%45230245¢6 |0.2407007%¢c247 |0.0%06595%611044
12_ 1557-11-01 [00:00:00 [0.225550541555 [0.540334343%1 |0.252606443167 [0.0527670504554
13 1957-12-01 [00:00:00 [0.250521121836 [1.14358407%3¢ |0.36510202288¢6 [0.0583844073117
| 1995-01-01 [00:00:00 [0.245376303752 0.400212242842 |0.32400%23174% [0.04586225%16635
14 1998-02-01 |00:00:00 |2.4396801641974 0.752462029457 |0.575307130814 |0.045443862¢6766 v
15
16
17 Cancelar < Anterior Concluir
18
19
20
21
22
Folha1 4 3
o |Fohat [ ® 31
Pronto @ E - 10C




Fazer o grafico em excel, exemplo para a zona junto
ao Porto

Valores maximos
Clorofila a na Costa Portuguesa, mensais 1997 - 2013

lon-9,415, lat 40,241, long -9,009, lat 40,845

Clorofila a mg /m3
O = N W R g~

{ \ { ) . : .

" &)
Ny oy
G
\(}OJ Q‘-’)

> >

G@‘ND} @\5‘9 c";‘{a Q?}:L 0"’0 (}"’\:LQ Q"’v e"’\% Q"’\?’ Q"’Q{ (}DJ\:L 6‘”@ c:?;:L QO’YP e"’ﬂe
0’1\ 0""\ Na G‘Q\ Na o":\ 0"}‘ Na c"'\ Na e”‘\ 0"‘\ d&‘ d"‘\ Na
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4 T impar~ Edicdo ESTRUTURA FORMATAR
mm] o R - - =- ﬁ M ; ' ' — A

L Loia | = | | A T = = a0
I__? - J I ? :{x.: . ‘ - l-‘__ I o i Illl 1] Y Y —
Dindmicas Tabela llustragdes o P Al Graficos PivotChart Vista Grafico Grifico de Perda/ | Segmentacdio  Linha Hiperligacio | 1

&Y As Minhas Aplicagéies . g G periigag
nendadas v Recomendados . RS Avancada | delinhas Colunas Ganho de Dados  Cronolagica |
1elas suplementos Graficos ra Relatorios Grafice
S
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Ultimo slide aula de 5 marco 2020

Concluir o grafico incluindo o desvio padrao

Clorofila a na Costa Portuguesa, dados mensais médios 1997 - 2013
lon-9,415, lat 40,241, long -9,009, lat 40,845

W
w

Clorofila a mg /m3
= ™

o
O Uk N oW!
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Exercicio 2 - continuacao

Comentarios a fazer sobre os vossos dados:
Qual o valor médio maximo e minimo. Nota: n3o sio os valores da tabela das

colunas maximo e minimo, mas sim os valores max e min da coluna da “mean”

Faca a descricdo das figuras. Qual o més/meses com maior
biomassa?

Variacao sazonal é evidente? Ou ha grande variabilidade nos
dados? Explicar o porqué, relacionando com os conhecimentos
adquiridos nas aulas teoricas

O ciclo sazonal é regular?

Comente a variabilidade inter-anual. Quais os anos com maior
biomassa e quais 0s anos com menor biomassa®?



Grafico idéntico, outro exemplo,mas + offshore

Clorofila a na Costa Portuguesa Off shore, dados mensais médios 1997 - 2013
lon-10,415, lat 40,241, long -10,009, lat 40,845
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Objetivo Exercicio 3:

A - Perceber a relacao entre as reflectancias na banda do azul e do
verde

Base teodrica: ver aula dia 5 Marco e ver os 2 slides seguintes

32 Exercicio
» A) Perceber a relagdao entre as reflectancias na banda do azul e do verde

» B) Fazer um grafico com os valores de Producdo Primaria, para a zona
escolhida. Perceber a relacdo com a Chla. Comparar a sazonalidade

15



Exercicio 3. Reflectancias

<« c o © & hitps://www.oceancolour.org/portal/ 80% vee * Q

L+ Mais acedidos Comecar aqui EE% CCI-OC Data Portal 3{¢ World-leading scientif... E Gestdo - Docente %% Files - Dropbox @ Faculdade de Ciéncias... =.

Files - Dropbox
| https://www.dropbox.com/home

Y Indicators ar: go8 UL B .

Available indicators:
Biological
Chlorophyll Indicators
Count of Observations
Inherent Optical Properties
PML RSG THREDDS Data Server

Sea Surface Reflectance and Characterisation
Remote sensing reflectance
Remote sensing reflectance RMS uncertainty

Remote sensing reflectance uncertainty

About =3 Share

Sentinel-2 cloudless by EQX IT Services GmbH (Contains modified Copernicus Sentinel data 2016
Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right
Primary Productivity Of Phytoplankton - Global IR EEE T PP PP EEE TR e E P e ER T LT EE P E T PR e EE TP PP EEE PP T
Chlorophyll-a Concentration CEEEETET T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

I I I
I I I
Jan 2000 Jan 2002 lan 2004 lan 2006 Jlan 2008 Jan 20

No menu Indicators
Escolher

Sea Surface Reflectance
And Characterisatiom

E Remote sensing
reflectance
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Y Indicators < Layers W N 2 @ ) 1 _— .

refine your selection

Indicator Type
Sea Surface Reflectance and Characterisation

Interval Monthly >
Version Version 4.2 X

Select a Wavelength N\

412 Nm
670 Nm

490 Nm

Provider OC-CCl
Date Range 1997-09-04T00:00:00.000Z »
2019-12-01T00:00:00.000Z
555 Nm Indicator Type Sea Surface Reflectance and
Characterisation

510 Nm

Region
Interval Monthly
Version Version 4.2
Resolution
Wavelength 443 nm
Owner www.oceancolour.org_portal
inel-2 cloudless by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016) ' -

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Primary Productivity Of Phytoplankton - Global L O N N N N NN NN NN RNRUNRRRURRR I (AR o e A
Chlorophyll-a Concentration L L RN AARNATE NN AR NN RN 2010-05-06 14:00

[T, _‘ : 10:58
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{_ Loop|VandaBrotas X | #9 Novo separador X P COVID-19: FCCN disp: X - Colibri V3 - Videocon' X CCI-OC Data Portal X H:% CCI-OC Data Portal X ISE
¥

n ® @O &

£+ Mais acedidos m Comecar aqui D:‘(?; CCI-OC Data Portal <i* World-leading scientif... Gestao - Docente  %# Files - Dropbox Faculdade de Ciéncias... =' Conta Microsoft | Pagi... <= Portwims »

& c ® © @& https://www.oceancolour.org/portal/ 80% e & W Q Pesquisar

ata - —~
4 _ A Ey .

Y Indicators [ESIEES e W 2 @ : .
2 . : B = . *10-.

m
Remote Sensing Reflectance - OC-CCl o 3 - X

i

Scale - sr-1 2010-05-01 00:00:00

| |
2.64e-4 6.04e-3 1.18e-2 1.76e-2 2.34e-2

Sea Surface Reflectance and

Indicator Type

yp Characterisation
Interval Monthly
Version Version 4.2

Wavelength 443 nm
Boundingbox  89.98 N, 179.98 E, -89.98 S, -179.98 W

1997-09-04T00:00:00.000Z to

DateTange 2019-12-01T00:00:00.000Z

Sea surface reflectance defined as the
Abstract ratio of water-leaving radiance to surface

irradiance at 443 nm.

S e T

Sentinel-2 doudless,l_:x EOXIT Services GmbH (Contains modified Copernicus Sentinel data 2016) d

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right
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Chlorophyll-a Concentration II|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|I|||II|I|IIII|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiH‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Remote Sensing Reflectance N O AR U NN 2010-05-06 14:00

11:02
a A=K B

18/03/2020



{_ Loop|VandaBrotas X | #9 Novo separador X P COVID-19: FCCN disp: X . Colibri V3 - Videocon' X CCI-OC Data Portal X E[% CCI-OC Data Portal X ISE
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ANALYSIS
To refine the data before analysis you can:

DRAW
Draw a selection box on the map

& Draw Irregular Polygon

Or enter coordinates

-9.833,39.955,-9.042,40.169

UPLOAD
Login and upload a file

LA R

Sentinel-2 doudlessﬂ EOXIT Services GmbH (Contains modified Copernicus Sentinel data 2016) g

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right
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Voltar ao menu Indicators. Mantem-se o0 mesmo poligono
Fazer Make New Plot

Repetir o procedimento que fizeram, guardar esta figura, fazer download dos dados, importer o csv
para o excel, colocar numa coluna identificada como Rrs 443nm
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1) Remote sensing reflectance - OC-CCI
Region: undefined

Confidence: undefined

Provider: OC-CCI

Interval: Monthly

Bounding Box: -9.833,39.955,-9.042,40.169
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refine your selection

Indicator Type
Sea Surface Reflectance and Characterisation

Interval Monthly >
Version Version 4.2 X

Select a Wavelength N\

412 Nm
670 Nm

490 Nm

Provider OC-CCl

Date Range 1997-09-04T00:00:00.000Z »
2019-12-01T00:00:00.000Z

Indicator Type Sea Surface Reflectance and
Characterisation

510 Nm
555 Nm

Region
Interval Monthly
Version Version 4.2

Resolution
Wavelength
Owner www.oceancolour.org_portal

Sentinel-2 cloudless by EOXIT Services GmbH (Contains modified Copernicus Sentinel data 2016) : »

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right
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A partir dos dados de reflectancia a 443nm e 555nm, fazer um grafico deste tipo
Exemplo dos valores das

reflectancias para a zona da Madeira, médias mensais, RRS 555 (azul) e RRS 443 nm (laranja)
Madeira lon -15.353, lat 33.208, lon -14.947, lat 33.461
0,012
0,01 p /| ; A ’ !
E 2l
Valores de reflectancia 2 0008 Os 2 cdos na
Obtidos para a mesma @ 0,006 o . f : Mesma escala
A . < ' ( y ! _ h
Area perto da Madeira 5 0004
B e T O R S
RRS 443 — banda azul 0
4 N v >
RRS 555 — banda verde TSI SIS S FF S
\G \AQ Q‘AQ ‘AQ Q&Q Q&Q 0&0 Q‘AQ 0&0 0&0 QQQ QQ() ‘AQ &0 G&Q \() ‘AQ
. Madeira, médias mensais, RRS 555 (azul) e RRS 443 nm (laranja)
RRS 443, varia lon -15.353, lat 33.208, lon -14.947, lat 33.461 .
Sazonalmente, 0002 001 Opcional:
> < € 0,011
RRS 443. quanto <e _ oom2 | o 0 cdo 555nm No
A Clorofila = 0002 i / 0,005 & 12 eixo yy
£ ooo1g 4L, 1 " l‘ AEAR: ; “ 0,008 = E cdo 443 no 22 eixo
RRS 555 — a sua 2 ooos ‘I" " \' “J JEY :' 4 ¥ * 007 &
& 0,0014 i e § . \ ‘ ) " 0,006 ¥
Variabilidade é quase = | ¢ & fr J - 0005 £
Nula oo 0,004
0,001 0,003
S6 alterando a escala é e v o P
~ .~ 00;\\’ Qo}\N S @0&@ 005\%@ qu’gg 00;\”@ @Q’@ Qq{"@ Qca\”@ @\q’@ Q&é} Qq\q”@ @\q’ (ga\"’Q on\q” Qq\q’ a4
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Base tedrica para o Exercicio 3. B)
Produc¢ao Primaria, como é estimada®?

O modelo utilizado para calcular a Producdo Primaria (PP), usa 1) os dados de Chla, 2) dados de radiacao
luminosa ao longo do perfil vertical da coluna de agua e 3) os parametros da curva Fotossintese — Radiacao
Luminosa (da qual falei na aula de dia 17-3 para os ecossistemas terrestres. O modelo da curva é identico para
0s organismos marinhos, ver figura),

ou seja, Pmax-valor maximo de PP para uma comunidade
E o — declive inicial da curva.

Ver aula T de 5 marg¢o. (a) P4 ;
PIT](]X
32 Exercicio ® \
=
» A) Perceber a relagdo entre as reflectancias na banda do azul e do verde = L
2 Photoinhibifion
=
» B) Fazer um grafico com os valores de Producdo Primaria, para a zona %" Pn
escolhida. Perceber a relacdo com a Chla. Comparar a sazonalidade ‘_g
(T
T . .
0 AR Compensation point
Y

|rradiance (E)
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Valores de Producao Primaria

&« cC @ © & https://www.oceancolour.org/portal/
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e \/oltar aos Indicators

Y Indicators [EEIRYES
You can also filter the results geographically by searching

* Clicar no Biological, aparece Primary oo
Producitivity of Phytoplankton, clicar

Show indicators sorted/grouped by:

Available indicators:

Biological N\

Primary Productivity of Phytoplankton

Chlorophyll Indicators

Sentinel-2 cloudless by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016)

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date
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Produtividade Primaria
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Acaba em 2011, e . R

Draw a selection box on the map

& Draw Irregular Polygon Timeseries
Ver barra de tempo
SRR V49 40 Set a date range using the timeline below

1997-09-04T 2011-10-04T

Choose a plot type

UPLOAD

Na base da pagina

Indicator: Remote sensing reflectance - OC-
ca
BBox: -9.833,39.955,-...

X

Assim, redefinir o

Remote Sensing Reflectance - OC-CCl

[ ]
Periodo de tempo:
[]
1 9 9 - 2 O 1 1 A : ; » . | A
; Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right
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V Indicators %@

Scale - mgC m-2 d-1 2010-10-01 00:00:00
Primary Productivity Of Phytoplankton - Global - Plymouth _ | -
Marine Laboratory 5.00e+1 6.63e+2 1.28e+3 1.8%e+3  2.50et+3

ANALYSIS
To refine the data before analysis you can:

Scale - mgC m-2 d-1 2010-10-01 00:00:00
DRAW

Draw a selection box on the map

5.00e+1 6.63e+2 1.28e+3 1.89e+3 2.50e+3 e

Or enter coordinates

3,39.955,-9.042,40.169

UPLOAD
Login and upload a file

mbH (Contains modified Copernicus Sentinel data 2016)

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Primary Productivity Of Phytoplankton - Global N N NN NN ANANNN RN
Timeline - Click and drag to move, use your mouse scroll wheel to zoc
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Y Indicators < Layers

Stored Plots

Plymouth_Marine_Laboratory: Primary Productivity of
Phytoplankton

| Deete | copyreaic | open | ity ' y Notem que a bounding box definida
OC-CCI: Remote sensing reflectance .- LN Fica guardada, e que tOdOS as figuraS

| Detece | copyreaic | open_ " ... i - Vao ser para essa zona.
OC-CCl: Remote sensing reflectance " . '

OC-CCI: Chlorophyll-a Concentration

Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Primary Productivity Of Phytoplankton - Global O R O N A A RN ERR NN ANARN O NANNRRA AR
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Primary Productivity of Phytoplankton - Global - Plymouth Marine Laboratory (mgC m-2 d-1)
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Plymouth_Marine_Laboratory: Primary Productivity of Phytoplankton

—— Mean Primary Productivity of Phytoplank ton - Global - Plymouth Marine Laborstory
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Fazer o download dos dados para excel.

Comentar a relacao entre os valores de Chla que encontraram e os valores obtidos para PP.
A sazonalidade é semelhante?
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