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Antes das aulas:

1. Instalagao do software SNAP (Science Toolbox exploitation platform)
http://step.esa.int/main/download/snap-download/

2. Dowload dos dados de cada laboratério na plataforma CIRRUS
Server address: cirrus.ciencias.ulisboa.pt

Aula laboratorial 1
Sumario: Carateristicas das imagens multiespectrais de satélite. Imagens dos satélites Landsat

e Sentinel-2. Operacdes bdsicas com imagens multiespectrais.

Imagens no CIRRUS:
Landsat: Landsat20171014
Sentinel-2: S2A_MSIL1C_20170724T112121 _NO0205_R037_T29SND_20170724T112433.SAFE

1. Procurar e descarregar imagens de satélites.
1.2 Landsat
LandSat-8: https://landsat.gsfc.nasa.gov/landsat-8/
Ver: > landsat 8 Data Products
> Information is available for converting Landsat 8 Level-1 data to

radiance, reflectance and at-satellite brightness temperature.

Landsat-8: Procura e download imagens (https://earthexplorer.usgs.gov/)

Definir drea com 4 pontos (coordinates)

Definir periodo (data range)

Definir data Sets > Landsat > Landsat Collection 1 Level-1 > Landsat 8 OLI /TIRS
C1 Level 1 > Results

Ver a imagem e tomar nota dos atributos


http://step.esa.int/main/download/snap-download/
https://landsat.gsfc.nasa.gov/landsat-8/
https://earthexplorer.usgs.gov/
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Data aquisicdo, Path, Row, hora de aquisi¢do, altura do Sol, azimute do Sol,
numero de linhas e colunas, resolucdo espacial

Fazer donwload da imagem (simular) > Level-1 GeoTIFF Data Product

1.2 Sentinel-1 e Sentinel-2

Ver sitio: http://apps.sentinel-hub.com/sentinel-playground
Explorar NDVI antes e depois dos incéndios (jun e out 2017)

Ver sitio: https://sentinel.esa.int/web/sentinel/user-guides/sentinel-2-msi
ou
http://www.esa.int/Our_Activities/Observing the Earth/Copernicus/Sentinel
-2/Introducing Sentinel-2
Explorar carateristicas do satélite

Procura e download imagens: https://ipsentinel.pt/dhus/#/home

https://scihub.copernicus.eu/

Definir area desenhando um quadrado.
Definir periodo (Sensing period)
Definir Missao > Sentinel-2

Ver a imagem e tomar nota dos atributos

Data aquisicdo, hora de aquisicao, processing level, relative orbit, product type.
Fazer donwload da imagem (simular) > Download product

1.3 Estrutura do armazenamento das imagens
Landsat8:
ver ficheiro *MTL.txt
S2 (formato SAFE):
ver estrutura de diretorias.
Ver ficheiro MTD_MLSIL1C.XML e MTD_TL.XML tomar nota dos elementos
relevantes

Procurar “quantification value”, “Solar_irradiance”, angulos solares (zenital e
azimutal)


http://apps.sentinel-hub.com/sentinel-playground
https://sentinel.esa.int/web/sentinel/user-guides/sentinel-2-msi
http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Sentinel-2/Introducing_Sentinel-2
http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Sentinel-2/Introducing_Sentinel-2
https://ipsentinel.pt/dhus/#/home
https://scihub.copernicus.eu/
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1.4 Visualizagao das imagens no SNAP

Os valores DN do S2 sdo refletancias normalizadas (p; = DN / Quantification_value)
~ i . ESUN ) cos(60
Convers3o em radiancias: L, = p’ln—iz()

1.4.1 Landsat
Landsat: imagem de 16 bits; valor maximo= 65535

Landsat 8 B Wavelength Resolution
A ands ©
Operational (micrometers) (meters)
Land Imager
(oL1) Band 1 - Coastal aerosol 0.43 - 0.45 30
and
Thermal Band 2 - Blue 0.45 - 0.51 30
Infrared Band 3 - Green 0.53 - 0.59 30
Sensor
(TIRS) Band 4 - Red 0.64 - 0.67 30
Launched Band 5 - Near Infrared (NIR) 0.85 - 0.88 30
February 11, 2013
Band 6 - SWIR 1 1.57 - 1.65 30
Band 7 - SWIR 2 2.11 - 2.29 30
Band 8 - Panchromatic 0.50 - 0.68 15
Band 9 - Cirrus 1.36 - 1.38 30
Band 10 - Thermal Infrared (TIRS) 1 10.60 - 11.19 100
Band 11 - Thermal Infrared (TIRS) 2 11.50 - 12.51 100

1. Abrir o SNAP
Abrir o ficheiro: Open > * MTL.txt
3. Visualizar a composi¢cdo RGB (open RGB image window)
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B

Ver os Metadados: Tomar nota dos parametros relevantes, data da aquisicdo azimute,
altura solar, etc..

5. Ver as mascaras: mascara de nuvens

6. Ver a banda do pancromatico, Infravermelho e Térmico (TIRS).

7. Fazer Zoom na zona norte do estuario (ponte Vasco da Gama)

8. Criar varias janelas de visualizacdo: “Tile Evenly”

9. Ver a diferenca de detalhe na zona do aeroporto do Montijo

[ 111 Landset-8 red, green biue RGB - LCO8 L1TP_204033_20171005_20171014_01_T1 - DAtemp\ CIRRUS\DRPM\ Landsat20171014\LCOL L1TP_204033_20171005_20171014_01_T1_MTL.txt - SNAP - a x
or Raster Opticsl Roder Tooks Window Helo o e
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10. Criar uma imagem apenas com as bandas: blue, green, red, near_infrared, cloud
S Raster > Bands extractor >

1/0 Parameters  processing Parameters

Source Product
Source:
[1] LCOB_L {TR_204033_20171005_20171014 01 T1

LCOS_L1TP_204033_20171005_20171014_01_T1_extractor

Save as: BEAM-DIMAP v
tion

1-2 contain saturation

|3-4 contain saturation

Open in SNAP. ‘;: 5 or more bands contain saturation

Drrectory: = Source masks:

11. Remover a imagem com todas as bandas e abrir a imagem com as 4 bandas.
12. Fazer histograma das bandas
S Seleccionar uma banda > Analysis > histogram
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Histogram for near_infrared

H
¥
S 6% mes

near_infrared in W/ (m~2%sr*ym)

13. Fazer composigdo falsa cor
S Open RGB image (near infrared, red, green)

8 XHro_AASNVEIORE \ Q£ =2 A0 UWO 9 DEED




FC Ci(’:incias Engenharia Geogrdfica,
ULisboa | Geofisica e Energia

1.4.2 Imagem Sentinel-2

N Comprimento
Resolugdo | N2 Banda Nome da Banda
de onda (nm)
B2 Blue 490
B3 Green 560
10 m
B4 Red 665
B8 NIR 842
B5 Red Edge 1 705
B6 Red Edge 2 740
20m B7 Red Edge 3 783
B11 Swir 1 1610
B12 Swir 2 2190

Abrir imagem S2 (s2A_MsIL1C_20170724T112121_N0205_R037_T29SND_20170724T112433.SAFE)
Visualizar a composicdo RGB (open RGB image window)
Visualizar: ver bandas e mascaras, analisar os valores

P wnNPR

Criar imagem com as bandas azul, verde, vermelho, red edge (5 6, 7) e

infra_vermelho

S band extractor

5. Fazer reamostragem da imagem (bandas 5, 6, 7 tém diferentes resolugdes)
S Raster > geometric > resampling > banda 2 como referencia (10980 pixels)
S Save (*_resampled.dim)

6. Criar uma subimagem na regido da Companhia das Lezirias

S fazer uma ampliagdo da zona pretendida

S Raster > subset

S Save Product (subset_1*.dim)

S Close all

S abrir a imagem “subset”
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7. Visualizar em falsa Cor (Infra_vermelho, vermelho, verde)

8. Calcularindices de Vegetacao
S Thematic Land processing > Vegetation radiometric Indices: NDVI, GNDVI

9. Classificacdo ndo supervisada
S Raster > Classification > Unsupervised Classification> Kmeans Cluster




