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Welcome back 
by the GEO Secretariat Director,

Gilberto Câmara



GEO – INPE Webinars on Brazil’s forest monitoring system
3 - 4 February 2021

Dr Thelma Krug
IPCC Vice-Chair
Thelma Krug is a former senior researcher at the National Institute 
for Space Research (INPE) in Brazil. She was elected Vice-Chair of 
the Intergovernmental Panel on Climate Change (IPCC) for the 
Sixth Cycle (October 2015 – October 2022), after having been 
co-chair of the IPCC Task Force on National GHG Inventories from 
2002 until 2015. 
Throughout her career, she has held high-level positions at the 

 the Ministry of the Environment (MMA) in Brazil.  
For more than 15 years she represented Brazil in the negotiations 
at the United Nations Framework Convention on Climate Change 
(UNFCCC).
She holds a PhD on Spatial Statistics from the University of 
Sheffield, UK.

Moderator 
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Housekeeping

● Indicate your name and your affiliation by going to the list of 
participants, clicking on your name and then on “rename”. 

● Post your questions in the chat box. The moderator will pick them 
up and speakers will respond in the chat as well as during the Q&A 
session.

● We are recording this webinar and we will post it on the GEO website. 
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Structure of the GEO-INPE Webinar - Day 2
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● The TerraAmazon application for forest monitoring - Lubia Vinhas, 
Daniel Silva, João Felipe Kneipp (20 min)

● Moderated Q&A and discussion (30 min)
● Short break (5 min)
● The Brazilian Data Cube project: innovation to automatize land use 

and land cover data production using Big Earth Observation data and 
machine learning methods - Karine Ferreira, Gilberto Queiroz (20 min)

● Moderated Q&A and discussion (30 min)
● Wrap-up (5 min)
● Final remarks and closing - Gilberto Câmara (5 min)
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Dr Lubia Vinhas
Senior Researcher
INPE
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Lubia Vinhas has been a researcher at the National Institute 
for Space Research (INPE) in Brazil since 1997, working with 
spatial databases, free and open-source software for GIS, 
remote sensing and other geographical applications.
She was head of INPE's Image Processing Division from 
April 2014 to March 2018 and the General Coordination of 
Earth Observation from March 2018 to June 2020.
She is currently collaborating with the Program for Satellite 
Monitoring of the Brazilian Amazon and the Brazil Data 
Cube Project. She is also leading the design of INPE's new 
Georeferenced Database Program. Lubia has a doctoral 
degree in Applied Computing from INPE (2006). 
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Dr Daniel E Silva
Technical Manager - Amazon PRODES Project
INPE

Daniel E Silva is the technical manager of Amazon PRODES 
Project at the National Institute For Space Research (INPE) since 
2019, working on detection and quantification of annual 
deforestation in the Amazon Biome, based on Remote Sensing 
data and Geoprocessing techniques. He currently deals with 
different aspects of the Program like map production, methodology 
and research. 

He has experience on Ecosystems Ecology, niche modeling and 
vegetation responses to environmental stress, and worked with 
forest inventory databases at large spatial scale and local 
ecological characterizations. 

He holds a PhD in Biodiversity, Ecology and Forest Sciences.
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João Felipe S. Kneipp, Msc
Geoprocessing Analyst - Cerrado PRODES Project
INPE

João Felipe Kneipp is part of the technical group of the INPE’s forest 
monitoring projects (TerraClass, PRODES, DETER, and Capacity 
Building) since 2012. As a member of INPE-CRA staff,  trained over 
300 international professionals from different countries utilizing the 
INPE’s forest monitoring methodologies and TerraAmazon software.
He has a master’s degree in Environmental Sciences from the 
Federal University of Pará.
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The TerraAmazon Application for forest 
monitoring 

Lubia Vinhas
Daniel E Silva
João Kneipp
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PRODES from 1988 to 2003

Visual analysis using paper overlay  plus 

vector correction in a vector GIS

PRODES from 2003 to 2005

Image interpretation directly on the computer 

screen using a general-purpose vector and 
raster GIS
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TerraAmazon manages the complete flux of 

data, processes, and users required to 

produce land cover mapping data using 

remote sensing data through visual 

interpretation

Continuous data dissemination

PRODES TerraClassDETER
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PRODES annual volume (ex. of PRODES in 2019):

3.202.599 km2 of forest observed (100% audited) = 229 Landsat scenes

493 satellite images (from 3 satellites) used to detect deforestation 

18 contributors to map production

43.404 polygons of deforestation

10.897 km2 of deforested area increment

Deforestation rate, maps, images and analyses online
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A performant, trustworthy and adapted GIS
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Workflow Management

Project 
Manager

TerraAmazon capture the singularity 

of each project in terms of area of 

interest, imagery used, classes of 

mapping as well as data and team 

management 
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Image Access

Operators
Remote sensing experts

TerraAmazon can access 

images from local files or 

web services, that will be 

available for the photo 

interpretation 
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Data Analysis 

TerraAmazon provides image 

processing functions, band 

composition, contrast, LSMM, 

segmentation, classification, 

cloud detection, and others
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PRODES deforestation mask

Data visualization

Images from consecutive years
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Data visualization

PRODES clear cut: Magenta / reddish 

or very light green (faded). Regular 

shape, smooth texture, well-defined 

boundaries between the polygon with 

exposed soil and the forest 

DETER alerts
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Vector Edition snap / split / magic wand / topological 
correction 
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Vector Edition

Instantaneous and automatic maintenance of the topology consistency and the compliance with the 

rules for the project
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Auditing

Change geometries or 

annotate them with 

text, photos, image 

clips to identify 

mapping errors or 

difficulties
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TerraAmazon Monitor
Web application to a monitor progress 

and production at user and team level

TerraAmazon Offline
Part of the database extracted to a 

local computer, limiting the internet 

connection only necessary at the 

download/upload steps
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http://terrabrasilis.dpi.inpe.br

The data from PRODES and 

DETER, generated using 

TerraAmazon, are published 

online through the TerraBrasilis 

portal.

Users can see the data, 

download it or consume it 

through using web services 

clients.
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http://terrabrasilis.dpi.inpe.br
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http://terrabrasilis.dpi.inpe.br

DETER dashboard 
showing alerts per day
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...

Mapping data Imagery

Internet/Intranet… …

An open software "ecosystem"
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Forest Monitor + DETER Intenso

Web application based on the 

Amazon Web Services, to use 

data from AWS buckets 

directly on a web browser.

Prototype running in 7 priority 

areas of the Amazon, using 

CBERS, Landsat and Sentinel

buckets
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http://www.terraamazon.dpi.inpe.br
lubia.vinhas@inpe.br (@VinhasLubia)

daniel.silva@inpe.br

jfkneipp@gmail.com

http://www.terraamazon.dpi.inpe.br
mailto:lubia.vinhas@inpe.br
mailto:daniel.coelhosilva@gmail.com
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30 minutes

Q&A and discussion
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5 minutes

Short break
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Dr Karine R. Ferreira
Associate Professor
INPE
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Karine Reis Ferreira works at the Brazilian National Institute 
for Space Research – INPE, with research in Geoinformatics 
and coordinating technological innovation projects, such as 
TerraLib, TerraBrasilis and Brazil Data Cube 
(http://brazildatacube.org/). 

She holds a PhD in Applied Computing and she is an 
Associate Professor of Geoinformatics in the Applied 
Computing Graduate Course at INPE. Her main research topic 
is: representation, processing and analysis of spatiotemporal 
and big Earth observation data.
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Dr Gilberto R. Queiroz
Associate Professor
INPE

Gilberto is a senior technologist at the National Institute for 
Space Research (INPE). He works in research and 
development projects related to the geotechnologies that 
supports the activities of the program of Monitoring Amazon 
and Other Brazilian Biomes. 

Since 2016 he is an Associate Professor of Geoinformatics 
and Geospatial Data Science at INPE. Currently, he is one of 
the Brazil Data Cube project leaders and his research 
interests include remote sensing applied to LULC mapping 
and geospatial big data platforms.
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Source: [Giuliani et al, 
2017]

Source: [Kopp et al, 
2019]
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http://brazildatacube.dpi.inpe.br/portal/explore
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http://brazildatacube.dpi.inpe.br/portal/explore
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WTSS 
Client
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http://brazildatacube.dpi.inpe.br/portal/explor
e

https://github.com/e-sensing 
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    stac2odc
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https://doi.org/10.3390/rs12244033

www.brazildatacube.org
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Sentinel-2
(MSI)

Region: Brazil
Period: [2015, 2020]
Volume: ~642 TB (L1C)

CBERS-4
(AWFI)

Region: Brazil
Period: [2015, 2019]
Volume: ~ 34 TB

Terra & Aqua
(MODIS)

Region: Cerrado Biome
Period: [2016, 2020]
Volume: ~4 TB

Landsat-8
(OLI)

Region: Brazil
Period: [2017, 2020]
Volume: ~ 45 TB
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✔

✔

✔

✔

✔

58



GEO – INPE Webinars on Brazil’s forest monitoring system
3 - 4 February 2021

✔

✔

✔

✔

✔
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Coordination

Karine 
Ferreira

Lubia 
Vinhas

Gilberto 
Queiroz

INPE Researchers

Thales 
Körting

Leila 
Fonseca

Ieda 
Sanchez

Claudio 
Almeida

Luis 
Maurano

Ricardo 
Cartaxo

Gilberto 
Camara

Software developers

Raphael 
Costa

Rennan 
Marujo

Rodrigo 
Brito

Carlos 
Alberto
Noronh

a

Fabiana 
Zioti

Alber 
Sanchez

Abner 
Anjos

José 
Guilherme 

Fronza

Jeferson 
Arcanjo

Matheus 
Zaglia

Gabriel 
Sansigolo 

Claudinei 
de 

Camargo
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PhD students Master students

Luciana 
Mamede

Leonardo 
Vieira

Lorena 
Santos

Lucas 
Oldoni

Rolf 
Simões

Vitor 
Gomes

Michel 
Chaves

Michelle 
Picoli

Felipe 
Souza

Felipe 
Carlos

Natalia 
Marau

Yuri 
Domaradzki 

Felipe 
Perin

Project 
Management

Associate 
Researchers
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Obrigada
Karine R. Ferreira 

karine.ferreira@inpe.br  
www.brazildatacube.org

twitter: @BrazilDataCube

email: brazildatacube@inpe.br
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30 minutes

Q&A and discussion
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5 minutes

Wrap-up!
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Final remarks 
by the GEO Secretariat Director,

Gilberto Câmara


