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@ rre INPE: FROM DATA TO KNOWLEDGE

SATELLITES
Earth and Space Observation

LAND SYSTEMS

Satellite Control, reception and
dissemination of spatial data

KNOWLEDGE GENERATION
R & D for Space and Environment

INFORMATION ACCESS
Products to society
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&)« COEAM: PROJECTS DEVELOPED IN AMAZON REGION

www.inpe.br\cra

CAPACITY BUILDING IN SATELLITE
FOREST MONITORING DATA FROM 2010 - 2017
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(G DETER Project

Deforestation and forest degradation
2004 — 2017: MODIS/Terra Aqua, 250m, minimum area > 25 ha
2014 — today: WFI/CBERS-4, 4A e Amazonia, 64m, minimum area> 3
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) o Projects: PRODES and DETER

Exploragao intensiva

DETER
(deforestation process)

PRODES
(deforested)
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&) e IMPORTANCE OF DETER PROJECT
CONTINUOUS MAPPING OF LAND COVER CHANGE

Geometric Selective Logging Clear Cut deforestation




Qe IMPORTANCE OF DETER PROJECT
CONTINUOUS MAPPING OF LAND COVER CHANGE

Forest Degradation Clear Cut deforestation

Data: 18 de Junho de 2017 Data: 16 de Outubro de 2017
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&) e BRAZIL DATA CUBE PROJECT

Technological innovation for the
BRAZIL

environmental monitoring projects of INPE g DATA CUBE

Forest Monitor - DETER Intenso
Service to visualize big Earth observation data on AWS

Bolivia

Mosaics — selection of the best pixels (free
of clouds or cloud shadow) for periods




Q) o OBJECTIVES - DATA CUBE PROJECT

: Top of the : Source: [Giuliani et al, 2017]
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Q) o OBJECTIVE - DATA CUBE PROJECT

(3) Big data technologies, image time series

analysis and machine learning methods . 4

SITS extractlon

(4) Land use and cover classification “ MMW

SITS CIaSS|f|cat|on %

D L
Smoothlng "
Bayesian filter

R Source: [Ferreira et al, 2020]
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@ oo TERRACLASS PROJECT

BRASIL Acesso a informacdo Participe Servigos Legislacao Canais

PROJETO LEGENDA DADOS WEBGIS APOIO INSTITUCIONAL CONTATO Acessar WEBGIS
G

Navegar

BRAZIL L i

TerraClass

*’ o Organizacao, Acesso e Transparéncia

B s

19 classes of land use land cover
TerraAmazon System and BDC Techniques
- INPE & Embrapa partnership for TerraClass Amazonia

Perspectives:
*INPE + IBGE + Embrapa = TerraClass Brasil
Data available: 2004 - 2008 — 2010 - 2012 - 2014

*  Next maps: 2018 — 2020 - 2021 - 2022

GeoPortal TerraClass: https://www.terraclass.gov.br/

Bolivia
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) e DATA CUBE PROJECT FOR LULC

The potential of image time series analysis and machine learning to produce

land use and cover information from big Earth observation data
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L‘ [+] Institut e Recherche
ur te Dé it




a@ﬁ BRAZIL DATA CUBE AND PROGYSAT

SENTINEL | DATA CUBES: DATA ACQUISITION AND PREPROCESS

Image collection Builder Data Cube Builder
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o) e STUDY CASE — FIRSTS RESULTS

Jaccard Index
>93%

2000 4000 8000 12000 14000

Low Water

Jaccard Index
>97%
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Q Espace DEV

PERSPECTIVES PROGYSAT AND INPE

BRAZIL DATA CUBE PROJECT
Continuing studies and tests with Sentinel-| for water bodies

Analyze possibilities for other thematic applications

CAPACITREE PROJECT

Capacity Building with related issues:

BDC, satellite monitoring projects and others themes
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@ s RELATION BETWEEN MONITORING PROJECTS AND
CLIMATE CHANGE

* In DETER Project case, warnings of degradation and forest exploration allow the
control of deforestation with the correct detection helping the surveillance and
contributing to reducing the emission of greenhouse gases to the atmosphere;PRODES
and TerraClass projects allows Brazil to estimate greenhouse gas emissions related to

land use land cover changes

* PRODES measures areas that have been anthropized, responsible for a large part of the
emission related to land use and cover, and TerraClass maps areas where natural
vegetation is returning (secondary vegetation) and serves to absorb part of the

emissions

These projects provide a basis for carrying out studies related to environmental
preservation policies, territorial planning and various other aspects related to land cover
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