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TerraMA2
• 2006: PRÉ-PROJETO PARA O DESENVOLVIMENTO DE UM SISTEMA 

SEMI-AUTOMÁTICO DE PREVISÕES E INFORMAÇÕES 
HIDROMETEOROLÓGICAS E AMBIENTAIS EM APOIO AO 
GERENCIAMENTO DE DESASTRES NATURAIS



TerraMA2
• 2006: ESTUDOS DA PREVISIBILIDADE DE EVENTOS 

METEOROLÓGICOS EXTREMOS NA SERRA DO MAR
. Desenvolvimento de um Sistema Semi-Automático de Previsões e Informações Hidrometeorológicas em     

Apoio ao Gerenciamento de Riscos de Desastres Ambientais na Serra do Mar 
INPE (Instituto Nacional de 
Pesquisas Espaciais)  - ITA 
(Instituto Tecnológico 
Aerospacial) - IPT (Instituto 
de Pesquisas Tecnológicas) 
- UFRJ (Universidade 
Federal do Rio de Janeiro) - 
UNICAMP (Universidade 
Estadual de Campinas) 



http://www.dpi.inpe.br/
terrama2



Rede Risco

• IBGE - Rio de Janeiro 

• Agosto de 2007 

• IBGE, IG, IBAMA, CPRM, MMA, Integração, Saúde, 
ANA, Marinha, COPPE, INPA, FGV, Cidades



Observatório de Alertas 
sobre Desastres Naturais

• Junho 2010 

• GSI, MMA, INEMET, ANA, Aeronáutica, Exército e 
Marinha  

• Grupo Técnico instituído pelo GSI



2011 
CEMADEN



Março 2011 
British Embassy







Seminário Internacional sobre “Gestão 
Integrada de Riscos e Desastres – Uma nova 

perspectiva para a Defesa Civil Nacional”

• Abril/2011 - Brasília



CEMADEN

• Agosto 2011 

• Reunião no INPE com Dr.Fuck (CEMADEN) e 
Regina Alvará



GEO 
Group on Earth Observations

GEONETCast: global 
network of low-cost, 

satellite-based 
dissemination systems



GEO 
Geohazard Supersites and Natural 

Laboratories (GSNL)



CEOS 
WGDisasters 

The Working Group on Disasters
• Flood Pilot 

• Seismic Pilot 

• Volcano Pilot 

• Recovery Observatory

WGDisasters-3: 

The 3rd Meeting of the CEOS Working Group on Disasters: 

March 10th - 12th, 2015 

Japan Aerospace Exploration Agency (JAXA): Tokyo, Japan 

Hilcéa Ferreira: Distance Education Course – Remote Sensing for DRM ,



WGCapD & WGDisasters 
Distance Education Course

• https://moodle.dpi.inpe.br/course/view.php?id=15 

• Webinar Series on Remote Sensing Technology for 
Disaster Management 

• Concepts and applications of internet GIS and 
Sensor Web (network of sensors) for disaster 
management. Example of an open source tool 
(TerraMA2 - computational platform for developing 
Monitoring, Analysis and Alert systems) 

https://moodle.dpi.inpe.br/course/view.php?id=15


WGCapD 
Cursos

• CEOS WGCapD/RCMRD DEM Workshop - Quênia 
Maio/2013 - TerraHidro/TerraMA2/TerraView/
SPRING - Laércio/Sérgio Rosim 

• WGCapD Higher Resolution SRTM Data & Flood 
Modelling Workshop - África do Sul Março/2015 
TerraHidro/HAND 

• WGCapD Higher Resolution SRTM Data & Flood 
Modelling Workshop - Mexico Maio/2015 - 
TerraHidro/HAND - Sergio Rosim



International Charter on 
Space and Major Disasters

Article II - Purpose of the Charter 
• In promoting cooperation between space agencies and space system 

operators in the use of space facilities as a contribution to the management of 
crises arising from natural or technological disasters, the Charter seeks to 
pursue the following objectives: 

• - supply during periods of crisis, to States or communities whose 
population, activities or property are exposed to an imminent risk, or are 
already victims, of natural or technological disasters, data providing a basis 
for critical information for the anticipation and management of potential 
crises; 

• - participation, by means of this data and of the information and services 
resulting from the exploitation of space facilities, in the organisation of 
emergency assistance or reconstruction and subsequent operations.



International Charter on Space 
and Major Disasters and UN

• The Third United Nations Conference on the 
Exploration and Peaceful Uses of Outer Space; 
Space benefits for the 21st century - UNISPACE III 
- Vienna, Austria in July 1999 

• ESA e CNES, CSA em Outubro 2000 

• NOAA, CONAE, JAXA, USGS, ISRO, DMC, CNSA, 
DLR, KARI, INPE, EUMETSAT, ROSCOSMOS





Charter - Brasil
• ~470 Ativações totais, no Brasil: 8 (2008 SC, 2011 

RJ, 2012 MG, 2014 Março/RO - Junho/PR - Julho/
RS, 2015 - Fev/AC Junho/AM)



https://
www.disasterscharter.org/

web/guest/-/floods-in-
brazil-belo-horizonte-

campos-dos-goitacazes













International Charter ‘Space and Major Disasters’

Charter operational loop

Authorised User 
sends a request 

for Charter 
activation

24/7 operators 
respond to 
requests by 

quickly tasking 
satellites

Satellite images 
received and 
turned into 
useful maps

Direct link to the 
user/response 

community who 
will use the maps

~3hrs

~24/48hrs

~6/8hrs



An Authorized User can call a single number to request the mobilization of the space and 
associated ground resources associated with Charter members in order to obtain data 
and information on a disaster occurrence. 
A 24-hour on-duty operator receives the call, checks the identity of the requestor and 
verifies that the User Request form, sent by the Authorized User, is correctly completed. 
The operator passes the information to an Emergency On-Call Officer who analyzes the 
request and the scope of the disaster with the Authorized User, and prepares an archive 
and acquisition plan using available satellite resources. 
Data acquisition and delivery takes place on an emergency basis, and a Project Manager 
(Identified by Executive Secretariat when Charter is activated), who is qualified in data 
ordering, handling and application, assists the user throughout the process.



Conexões





United Nations
UN Office for Disaster Risk Reduction 
(UNISDR)  

UN Office for Outer Space Affairs (UNOOSA) 

UN Platform for Space-based Information for 
Disaster Management and Emergency 
Response (UN-SPIDER) 



UNISDR
• Hyogo Framework for Action - 2005-2015 -Building 

the Resilience of Nations and Communities to 
Disasters, 10-year plan to make the world safer 
from natural hazards 

• Sendai Framework for Disaster Risk Reduction -  
2015-2030 

• Shift from disaster management to disaster risk  
management 



Sendai Framework for Disaster Risk 
Reduction 2015-2030 

Priorities for Action

1. Understanding disaster risk 

2. Strengthening disaster risk governance to manage 
disaster risk  

3. Investing in disaster risk reduction for resilience  

4. Enhancing disaster preparedness for effective 
response, and to “Build Back Better” in recovery, 
rehabilitation and reconstruction



Sendai - Priority 1 
Understanding disaster risk 
National and Local Levels

• To achieve this, it is important to:  

•   ...  (c) Develop, update periodically and disseminate, as 
appropriate, location-based disaster risk information, including risk 
maps, to decision makers, the general public and communities at risk 
to disaster in an appropriate format by using, as applicable, geospatial 
information technology;  

•   ...  (f) Promote real-time access to reliable data, make use of 
space and in situ information, including geographic information 
systems (GIS), and use information and communications technology 
innovations to enhance measurement tools and the collection, analysis 
and dissemination of data; 



Sendai - Priority 1 
Understanding disaster risk 
Global and Regional Levels

• To achieve this, it is important to:  

• ... (c) Promote and enhance, through international cooperation, including technology 
transfer, access to and the sharing and use of non-sensitive data, information, as 
appropriate, communications and geospatial and space-based technologies and related 
services. Maintain and strengthen in situ and remotely-sensed earth and climate 
observations.; ...  

• ... (g) Enhance the scientific and technical work on disaster risk reduction and its 
mobilization through the coordination of existing networks and scientific research 
institutions at all levels and all regions with the support of the UNISDR Scientific and 
Technical Advisory Group in order to: strengthen the evidence- base in support of the 
implementation of this framework; promote scientific research of disaster risk patterns, 
causes and effects; disseminate risk information with the best use of geospatial 
information technology; provide guidance on methodologies and standards for risk 
assessments, disaster risk modelling and the use of data; identify research and technology 
gaps and set recommendations for research priority areas in disaster risk reduction; ... 



Sendai - Priority 4 
Enhancing Disaster Preparedness 

• To achieve this, it is important to:  

• National level: 
... (b) Invest in, develop, maintain and strengthen people-centred 
multi-hazard, multi-sectoral forecasting and early warning systems, 
disaster risk and emergency communications mechanisms, social 
technologies and hazard-monitoring telecommunications systems ....  

• Global level: 
... (a) Develop and strengthen, as appropriate, coordinated regional 
approaches and operational mechanisms to prepare for and 
ensure rapid and effective disaster response in situations that 
exceed national coping capacities; 



United Nations Office for 
Outer Space Affairs

• The Office implements the decisions of the General Assembly and of the United Nations 
Committee on the Peaceful Uses of Outer Space (COPUOS);  

• Performs functions of substantive Secretariat of the Committee on the Peaceful Uses of Outer 
Space and its Scientific & Technical Subcommittee and Legal Subcommittee;  

• Coordinates the inter‐agency coordination within the United Nations on the use of space 
technology (UN‐SPACE);  

• Maintains coordination and cooperation with space agencies and intergovernmental and non‐
governmental organizations involved in space‐related activities;  

• Implements the United Nations Programme on Space Applications;  

• Is responsible for the implementation of the United Nations Platform for Space‐based 
Information for Disaster Management and Emergency Response (UN‐SPIDER) programme;  

• Maintains the Register of Objects Launched into Outer Space as per the Convention on 
Registration of Objects Launched into Outer Space which was enacted in 1976. 



UNOOSA Issues
• United Nations Conference on Sustainable Development (Rio+20) - Efforts to promote the use of space‐based 

applications to:  

• Monitor the environment (land, oceans)  

• Development in urban / rural areas  

• Applications in agriculture, ecosystems, etc  

• Climate Change COP21 

• Efforts to promote the use of space‐based applications in:  

• Essential climate variables (ECVs) 

• Mitigation 

• Adaptation 

• Loss and Damage 

• And to contribute to monitor the implementation of the new climate change  



UN Platform for Space-based Information for Disaster 
Management and Emergency Response - UN-SPIDER 

Mission statement

Ensure that all countries have access to and 
develop the capacity to use all types of space-
based information to support the full disaster 
management cycle - General Assembly Resolution 
61/110 (2006)  




















