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Quem somos nós?

Laboratório Geoespacial Livre/Geo For All

Projeto de Extensão Mapeadores Livres/YouthMappers

Programa de Pós-graduação em Ciências Geodésicas

Curso de Engenharia Cartográfica e de Agrimensura





Importância 
dos 
Indicadores



Indicadores Globais -
ODS

O quadro global de indicadores para os 
Objetivos de Desenvolvimento Sustentável 
foi desenvolvido pela Interagência e Grupo 
de Especialistas em Indicadores de ODS 
(IAEG-ODS) e acordado na 48ª sessão da 
Comissão de Estatística das Nações Unidas

https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202022%
20refinement_Eng.pdf



https://ggim.un.org/meetings/GGIM-committee/11th-
Session/documents/The_Geospatial_SDGs_Roadmap_WGGI_IA
EG_SDGs_20210804.pdf

https://storymaps.arcgis.com/stories/226e3f606f7940e1b5738
e5bcab0cef3







https://ggim.un.org/IGIF/

https://inde.gov.br/pdf/PlanoDeAcaoINDE.pdf



Alguns exemplos –
Espacialização no contexto dos 

ODS



https://digitallibrary.un.org/record/3898826?ln=en



https://brasil.un.org/pt-br/sdgs



https://pgiods.ibge.gov.br/

https://odsbrasil.gov.br/



Mas... E a heterogeneidade?



Projeto: Mapas para 
mudar nosso mundo

• Atividade Didática (início 2017)

• Disciplinas SIG na graduação 

• Engenharia Cartográfica e de 
Agrimensura/Engenharia Ambiental





http://www.labgeolivre.ufpr.br/AtlasODSGenero/
Janiny Zanda Soares da Silva

http://www.labgeolivre.ufpr.br/AtlasODSGenero/


https://rayssafig-projeto2tcc-app-vyt72f.streamlitapp.com/ Rayssa Figueiredo

https://rayssafig-projeto2tcc-app-vyt72f.streamlitapp.com/


Premissas

• Conexões via API

• Dashboard

• Uniões de dados tabulares com 
representações espaciais





Trabalho Darlan





Desafios

• Conexão em tempo real

• Mapas em escalas maiores

• Diversas organizações

• Agregação de Dados 

• Visualização multi-escala



Quem e quais 
dados?



Theme SDG Authoritative Source

Global 
Geodetic 
Reference 
Frame

Wherever geospatial data is used to contribute to a SDG, the 
Geospatial Reference Framework is an inseparable part. 
Geospatial data is most important to SDGs 2, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15 and 16.

•         International Earth Rotation and Reference Systems Service (IERS): establish and maintain the  ICRF and the ITRF. • International GNNS 
Service (IGS): collects, archives, and distributes GNSS observation datasets. •         International VLBI Service (IVS): data required for the determination 
of the ICRF, the ITRF, and EOP. •         International Laser Ranging Service: weekly station coordinates and daily EOP estimates. •         International 
DORIS Service (IDS): reference frame station coordinates and velocities, satellite orbits, geocenter motion, and EOP. •         Many national governments 
and some private corporations: provide access to real-time and post- processed GNSS data streams and Satellite-Based Augmentation Systems (SBAS)

Addresses
Addresses have been identified as playing a key role in the 
achievement of SDGs 4,6,7, 9 and 11

Address datasets are usually maintained by public authorities. While data may be created and maintained at local level, it should ideally be compiled 
into a single national register

Buildings and 
Settlements

It is strongly relevant for SDGs 9,11, 12 and relevant for SDGs 1, 
3,4,6,7 and 13.

Building and Settlement datasets are usually maintained by public authorities, at national and sub- national/regional or local level. It should be 
compiled into a single national register. 

Elevation and 
Depth

Elevation and Depth have a significant contributing role in SDGs 
1,2,3,6,7,11,13, 14 and 15

National Mapping Agencies are tasked to collect, manage and disseminate the elevations of their territory. Comprehensive and authoritative national 
bathymetric datasets are maintained by national Hydrographic Offices  or  Authorities.  A  global  bathymetric  dataset  of  the seas  and  oceans  is  
maintained  by  the International Hydrographic Organization (IHO) in its Data Centre for Digital Bathymetry (IHO DCDB), which, in turn, supports the 
General Bathymetric Chart of the Ocean (GEBCO) project. The commercial sector also  collects  and  sells  elevation  and  bathymetric  data  - usually  to  
meet  specific  customer requirements.

Functional 
Areas

Functional areas are relevant for most, if not all, of the SDGs 
which relate to people, and marine administrative units are 
relevant for actions which apply to sea areas.

It’s mainly government functions which require Functional Areas, so the data relating to them is usually available from public sources. These sources 
may be at different levels of government.

Geographical 
Names

The wide use of geographical names makes them relevant for all 
SDGs

National geographical names datasets are usually maintained by public authorities for features on land, coastal or  marine  areas. Additionally,  many  
datasets  are  published  by  (semi-official)  bodies with a particular goal (e.g. for certain region, languages, topics...).

Geology and 
Soils

SDGs 2,3,6,7, 8, 9, 11, 12, 13, 14, and 15 require geology and 
soils data.

Geology: •     Global Lithological Map (GLiM);  •     OneGeology; and,  •     National Geologic Surveys.
Soils:  •     Harmonized World Soils Database; and, •     National Soil Surveys.

Land Cover 
and Land Use

The theme plays a role in SDGs 1, 2, 3, 5, 6, 7, 8, 9, 11, 12, 13, 14 
and 15

Classified Earth observation (EO) data, potentially as a Data Cube; National datasets relating to environmental information and land parcels; and, 
International organisations, Regional United Nations Centre, different levels of public authorities (in  particular municipalities) and the private sector. 

Land Parcels
Land parcels are a powerful governmental tool to achieve many 
SDGs, including 1.4, 2.4, 8, and 11.1

Land parcel data is frequently found in registers supporting the land tenure and transfer system of a country. It may also be part of a taxation or 
planning system.

Physical 
Infrastructure 

As a minimum, it is required for SDGs 3, 4, 6, 7, 9, 11 National and local government Utility and services companies

Population 
Distribution

Population distribution is relevant to all of the SDGs, whether 
related to people or the environment.

•     United Nations Population Division, and individual country census agencies; •     National Statistical Institutes; •     Commercial providers include: 
Michael Bauer Research GmbH, Environics, Esri, and Facebook; • Other potential providers include: The European Union’s Joint Research Commission; 
Center for  International  Earth  Science  Information  Network  (CIESIN),  Columbia  University;  NASA  Socioeconomic Data and Applications Center
(SEDAC); Oak Ridge National Laboratory (Landscan products); and, •     KAPSARC.

Orthoimager
y

Orthoimagery is a potential data source for SDGs 2,6,9,11,14,15

Many  organisations  produce  and  distribute  orthoimagery for  several  purposes.  National  Mapping Agencies usually carry out periodical 
space/aerial photo capture and orthophoto production through national programmes. Some private companies do the same for commercial reasons, 
covering large parts of the Earth. Public and private remote sensing satellite operators capture massive amounts of satellite images which are 
distributed through multiple channels, both commercial and non-commercial. 

Transport 
Networks

Transport is strongly relevant for the following SDGs: 2,3,8,9,11 
as well as for many others which require people to have access 
to services.

•     National Mapping Agencies; •     Transport Ministries; and, •     International Civil Aviation Authority

Water
This theme has strong relevance for SDGs 6 and 14, and 
relevance to SDGs 2,3,7,9,11,12,13,14, and 15.

•     AQUASTAT - FAO database on water; •     UN-Water statistics and UN Statistics Division environment indicators;•     International Hydrological 
Programme (IHP) Water Information Network System (IHP-WINS); •     Global Water Forum and Global Water System Project; and, •   The 
International Water Management Institute (IWMI) Eco-Hydrological Databases



SILVA, Leonardo Scharth Loureiro; CAMBOIM, Silvana Philippi. BRAZILIAN NSDI TEN YEARS 
LATER: CURRENT OVERVIEW, NEW CHALLENGES AND PROPOSITIONS FOR NATIONAL 
TOPOGRAPHIC MAPPING. Bulletin of Geodetic Sciences, [S.l.], v. 26, n. 4, mar. 2021. ISSN 1982-
2170. Available at: <https://revistas.ufpr.br/bcg/article/view/79859/43155>. Date accessed: 19 
oct. 2022.

Sluter, Claudia, e Silvana Camboim. “THE NATIONAL TOPOGRAPHIC MAPPING AS AN INDISPENSABLE 
DATABASE FOR A BRAZILIAN NATIONAL SPATIAL DATA INFRASTRUCTURE (NSDI)”, Anais do ICC2009 
https://www.researchgate.net/publication/265925129_THE_NATIONAL_TOPOGRAPHIC_MAPPING_AS_
AN_INDISPENSABLE_DATABASE_FOR_A_BRAZILIAN_NATIONAL_SPATIAL_DATA_INFRASTRUCTURE_NSD
I/citations#fullTextFileContent

https://revistas.ufpr.br/bcg/article/view/79859/43155
https://www.researchgate.net/publication/265925129_THE_NATIONAL_TOPOGRAPHIC_MAPPING_AS_AN_INDISPENSABLE_DATABASE_FOR_A_BRAZILIAN_NATIONAL_SPATIAL_DATA_INFRASTRUCTURE_NSDI/citations#fullTextFileContent




Possível
Complementação
– Dados abertos e 
Colaborativos

Theme Global Collaborative Open Data Source

Global Geodetic Reference 
Frame

Addresses OpenStreetMap (Nominatim)

Buildings and Settlements OpenStreetMap

Elevation and Depth www.opentopography.org

Functional Areas OpenStreetMap/ Natural Earth

Geographical Names OpenStreetMap

Geology and Soils https://onegeology.org/

Land Cover and Land Use https://land.copernicus.eu/global/products/lc

Land Parcels https://uia.org/s/or/en/1100043764

Physical Infrastructure OpenStreetMap

Population Distribution OpenStreetMap

Orthoimagery https://openaerialmap.org/

Transport Networks OpenStreetMap

Water

http://www.opentopography.org/
https://onegeology.org/
https://land.copernicus.eu/global/products/lc
https://uia.org/s/or/en/1100043764
https://openaerialmap.org/


• Current approximation of the number of 
users: more than eight million (based 
on https://www.openstreetmap.org/stats/d
ata_stats.html)

• 8.3 million registered users (2022-01-10)

• 7.4 billion nodes (2022-01-10)

• ≈4 million map changes/day (2021-Q4)

• 1.75 million different user contributors 
(2021-Q4)

https://www.openstreetmap.org/stats/data_stats.html




Considerações

• Nem todas as categorias podem vir do 
OSM;

• O mapeamento depende da sinergia 
entre comunidade, contribuidores 
corporativos, administração pública;

• Qualidade Heterogênea

Bortolini et. al, Sinergias entre a produção dos Dados 
Geoespaciais de Referência Oficiais e Colaborativos: uma 
proposição de eixos potenciais.SBIDE 2022



Como 
conectar?





APIs



Dados em 
escala local



Já era/é um 
desafio
potencial
na INDE



MUNIC 2015:
Base cartográfica: 1152 municípios (21%)
SIG: 572 municípios (10%)

http://www.labgeolivre.ufpr.br/geoportais_brasil/ Eduardo Silvério da Silva, 2021

http://www.labgeolivre.ufpr.br/geoportais_brasil/


Proposta –
Dados 
Abertos 
Globais e 
Colaborativos

Os 8 Princípios dos dados abertos

Completo
Todos os dados públicos devem ser disponibilizados. Dados públicos são dados que 
não estão sujeitos a restrições de privacidade, segurança ou privilégios de acesso.

Primários
Os dados devem ser coletados na fonte com o maior nível de detalhamento
possível, e não de forma agregada ou modificada.

Oportunidade
Sua disponibilidade deve ser feita tão rapidamente quanto necessário para 
preservar o valor dos dados.

Acessibilidade
Os dados devem estar disponíveis para a mais ampla gama de usuários e as mais
diversas finalidades.

Processável por máquinas
Os dados devem ser razoavelmente estruturados de modo a permitir o 
processamento automatizado.

Não-discriminatório
Os dados devem estar disponíveis para qualquer pessoa, sem necessidade de 
registro.

Não-proprietário
Os dados devem estar disponíveis em um formato sobre o qual nenhuma entidade
tem o controle exclusivo.

Licença livre
Os dados não estão sujeitos a quaisquer direitos de autor, patentes, marcas
comerciais ou regulamento secreto. Pode ser permitida uma razoável privacidade e 
restrições de privilégio e segurança.



Proposta – Arquiteturas 
além dos geoserviços



Proposta – Novas 
ferramentas de Visualização



Visulização

• Agregação em níveis de escala diversos (setores 
censitários/bairros/municípios/estados).

• Foco no uso e nos usuários

• Dashboards

• Grades (Grade estatística e outras)

• Ferramentas de generalização

• Ferramentas de agregação em tempo real (Big Data)



Considerações



Necessidade da integração 
Academia/Instituições

Proposição de novas ferramentas 
abertas e colaborativas

Novos horizontes



Obrigada!

www.cbcg.ufpr.br
www.labgeolivre.ufpr.br
silvanacamboim@gmail.com

XII COLÓQUIO BRASILEIRO DE CIÊNCIAS 

GEODÉSICAS

V SIMPÓSIO BRASILEIRO DE GEOMÁTICA

08 a 11 de Novembro de 2022

http://www.cbcg.ufpr.br/
http://www.labgeolivre.ufpr.br/
mailto:silvanacamboim@gmail.com

