
Location of the study area
The RMS is composed of 13 municipalities
where almost 4 million inhabitants live in an
area of 4375 km2, which results in a density of
900 inhabitants / km2. It is characterized by an
extensive Atlantic coastline, in an area with
strong tourist potential, composed of islets and
a large island, the Island of Itaparica, in
addition to the Bay of Todos dos Santos.
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Its main element of landscape is the tropical
coastal strip, ranging from the dense urban
occupation of the cities of Salvador and Lauro de
Freitas to the borders destined for hotel hubs.
The city of Salvador dates to 1549 and has
always been an important commercial port. The
capital is known for its Portuguese colonial
architecture, Afro-Brazilian culture. The RMS is a
composition of contrasts from a very developed
and qualified areas, together with areas of
socially fragile occupations, where the population
lives in slums and with poor sanitation conditions
and services. The contrast is also observed in
the economic conditions since the RMS is home
to important industries at the Camaçari
Petrochemical Complex and the Aratu Industrial
Center. The economic base is petrochemical
production, but due to its geographical position,
the area has great potential for the development
of alternative energy resources. The vegetation
is characterized by the Atlantic Forest, but the
areas delimited as conservation units are not
significant, and are concentrated on the coast, in
care of preservation of the shore. It is also
necessary to better explore the great tourist
potential for activities that are more committed to
contemporary values of sustainability.
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WAT 2 – Water retention
AGR 1 – Organic agriculture
AGR 10 – Food forest
ENE 1 – Solar energy
TRA 13 – Bike sharing
TRA 11 – Water taxi
WAT 13 – Solar Irrigation Pump
GRN 12 – Green roofs
AGR 7 – Clean energy farming

WAT 7 – Porous floored parking garage
TRA 21 – Permeable pavement
MIX 1, MIX 3 – Mixed use
ENE 4 – Tidal power
INS 5 – Future healthcare choices
RES 1 – Building integrated solar
RES 9 – Reduced concrete emission
AGR 5 – Agrotourism
AGR 11 – Rooftop gardening

General Requirements, of the Project “Geodesign 
Brazil, Trees for Metropolitan Regions”

• Increase the area of robust vegetation by 30% 
by 2050, as a contribution to carbon sequestration;
• Contemplate the 10 systems, but always giving 
priority to projects that could be associated with 
carbon credit.
Specific Requirements, from the Project Salvador:
• Consider social fragilities and inequalities in the 
distribution of infrastructure and services;
• Address the issue of transportation due to the 
expressive commuting movement of RM workers towards 
the capital for economic work opportunities;
• Extend the areas of protection of vegetation cover, 
since the existing conservation units are few and 
concentrated on the shore, in the coastal region, being 
necessary to address the needs of the internal region, 
mainly due to the high temperatures;
• Explore the great potential of clean energy, due to the 
extensive coastline and its tropical position;
• Create economic alternatives, mainly in the 
agricultural potential of coconut and other local products;
• Explore in a sustainable way the great tourist 
potential, creating access to jobs and culture for the local 
population.

Requirements Innovations

20
35

20
50
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Day 1 - Reading enrichment - Indication of 
potentialities, vulnerabilities, characteristics and 
needs in the 2020 scenario, by Annotations, 
using a Web-GIS with 40 maps.
Day 2 - Construction of Ideas for “Non-
Adopter” 2035 and 2050, through the tool 
Dialogues.
Day 3 - Construction of ideas for “Late-
Adopter” 2035 and 2050 through the Dialogues
tool. The “Early-Adopter” 2050 scenario was a 
composition of the previous one. They had the 
target to increase of 30% of CCO2 until 2050, 
using the tool Widgets that calculates the 
percentage reached, number of trees and the 
sequestration of CO2 above and below ground. 
They used the list of Assumptions.
Day 4 - Debates through comments and 
voting on the Dialogues tool to arrive to final 
decisions in “Early-Adopter” 2050.

Location map Current 2020     Early adopter 2035      Early adopter 2050

Late adopter 2035        Late adopter 2050

Non-adopter 2050

Geodesign Systems: The proposals were more focused on the 
development of the existing tourism 
potential, on solutions related to the 
provision of basic health infrastructure 
services and on the installation of public 
services and health institutions and, 
mainly, security. Only 3 systems were 
considered, which would be the basic in 
relation to the main problems.

It is observed better distribution of 
projects throughout the area, although 
there is still an emphasis in Salvador. 
For 2035, they mainly address basic 
services and in 2050 they dare in new 
ideas on alternative clean energy, new 
forms of transport and sustainable 
agriculture. They meet the target of an 
increase of 30.75% in carbon credit. 

The spatial distribution of needs, 
registered in the 2020 scenario as 
alerts, coincides with the placement of 
proposals, which cover all systems. 
There is an increase of 32.87% in 
CCO2. There is an emphasis on issues 
related to alternative clean energy, 
exploring the potential of the area.
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Late adopter 2035        Late adopter 2050        

Non-adopter 2050

SDG 2020     Early adopter 2035       Early adopter 2050

Early adopter SDG

Non adopter SDG

Late adopter SDG

It is observed that the Non-Adopter arrives in 2050 with the score 
(9) better than the current scenario (-17), because the proposals, 
although without innovations, contribute mainly to the systems 
institutions, housing and tourism, traditional needs. But 
environmental issues as green and blue, energy and agriculture 
were not considered.

The Late-Adopter 2035 has as improvement in comparison to Non-
Adopter 2050, in values (26), but has less fulfilled objectives In in 
the Sustainable Cities and Communities objective. From 2035 to 
2050 there is a significant improvement in the Sustainable Cities 
and Communities and in Climate Action. There is a good progress 
between 2035 (26) and 2050 (77). There are improvements in 
many systems but could do better in tourism and water resources.

The current situation in 2020 has flaws in many SDO's (-17), being 
favorable only in some conditions of Tourism and Green resources 
as potentialities to achieve the Goal, and the weaknesses related to 
sanitation and water stand out. When acting as an Early-Adopter, the 
score grows a lot for 2035 (73) and for 2050 (109) demonstrating that 
innovations can make a difference in meeting the SDO. The housing 
issue is still a problem in 2035, but by 2050 all systems have 
improved.
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Project-level assessment
Project tree numbers Project CO2 capture ABOVE    BELOW ground (MgC) Project Carbon per capita (MgC/PC)

Until 2050 they will increase CCO2 in 
0%, with 11510107 trees: all of them 
conserving existing areas, none added, 
and none replaced. This is a total of 
1679996 MgC of CCO2 above ground 
and 507071 MgC below, 0.55 MgC/PC.

Until 2050 they will increase CCO2 in 
30.75%, with 16304017 trees: 11510107 
conserved, 3236275 added and 
1557635 replaced. This is a total of 
2379708 MgC of CCO2 above ground 
and 718264 MgC below, 0.78 MgC/PC.

Late adopter scenario

Early adopter scenario

Non adopter scenario

Until 2050 they will increase CCO2 in 
32.87%, with 16635219 trees: 11841309 
conserved, 3236275 added and 
1557636 replaced. This is a total of 
2428050 MgC of CCO2 above ground 
and 732855 MgC below, 0.80 MgC/PC.

MgC/PC

MgC

MgCUnits

Units
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Pre-workshop: definition of the main variables for each of the 
systems and elaboration of 40 maps for all areas in Brazil, resulting 
in similar Web-GIS for all. Planning of the automated calculation 
tool for number of trees, CCO2 and percentages.
Workshop: The technology was GISColab, a Brazilian Geodesign 
Platform developed by UFMG, based on SDI (Spatial Data 
Information) and OGC standard for consumption of data via WMS 
or WFS, allowing in both cases the increment in performances by 
WPS (Web Processing Service). Each group made adaptations to 
the process, demonstrating the flexibility of the method and the 
platform. The RMS study was an opportunity to review previous 
processes to optimize pathways, mainly in SDG studies.

Method Description Project Images

Project Images Dialogues – Ideas, comments and 
votingMeasurement of CCO2 metrics

Decision-making process 
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People not from Salvador 
Metropolitan Region

Interpretation of maps 
and digital information 

in Web-GIS
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STEP 1 - READING ENRICHMENT

People from Salvador 
Metropolitan Region

Additional information 
about local 

characteristics

MOSAIC OF Interpretation: 
VULNERABILITIES & POTENTIALITIES

∩

STEP 2 – PROPOSALS - IDEAS

People not from Salvador 
Metropolitan Region

Unthinkable innovation, 
less traditional

People from Salvador 
Metropolitan Region

Everyday needs, 
more traditional

MOSAIC OF proposals: 
NEEDS & POSSIBILITIES

∩

STEP 3 – VOTING

THEMATIC, LOCATIONAL AND PRIORITIES 
ASSERTIVENESS

what, where, when, why



Project Participants Supporting Materials
Great Teacher (Instructor): Prof. Susana Silva Cavalcanti (UFBA),
Prof. Danilo Heitor Caires Tinoco Bisneto Melo (UFBA), Prof. Ana 
Clara Mourão Moura (UFMG)

Smart Graduate (Student Assistant ): Fabiana Carmo de Vargas 
Vieira, Ashiley Adelaide Rosa, Gustavo Adolfo Tinoco Martinez
Geoprocessing Laboratory: https://geoproea.arq.ufmg.br/

and 12 Student Participants,  graduate and post-graduate 
students from Federal University of Bahia, Federal University of 
Minas Gerais and other universities in Brazil:
Ana Paula Leal
Giordânia dos Santos Viana
Léia Patrícia Conceição Santos de Jesus
Marcelo Felipe de Oliveira Santana
Clarissa Malard Sales
Erick de Oliveira Faria
Franciele de Oliveira Pimentel
Heli Cassio Monteiro 
Luís Otávio Rocha Castilho
Murilo Mourão de Souza Bahia
Ryane Moreira Barros
Vladimir Sobral de Souza
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• Sources of data
• INDE – National Spatial Data Infrastructure, Brazil.
• IBGE – Brazilian Institute of Geography and Statistics.
• Brazilian Agencies: IPHAN, ICMBIO, INPE, MMA , 

ANA, INCRA
• EarthExplorer – USGS – Landsat Images
• EarthData – Alaska.edu – Alos Palsar Images
• Spawn, S.A., and H.K. Gibbs. 2020. Global 

Aboveground and Belowground Biomass Carbon 
Density Maps for the Year 2010. ORNL DAAC, Oak 
Ridge, Tennessee, USA.

• Crowther, T. W., Glick, H. B., Covey, K. R., et al. 
(2015). Mapping tree density at a global scale. Nature, 
525(7568), 201-205.

• Key software used
• GISColab – Laboratório de Geoprocessamento da EA-

UFMG & Christian Freitas
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Current 2020 situation Negotiated or recommended plan
Current scenario was worked from the enrichment of reading in which the participants 
record alerts, potentialities and vulnerabilities. The proposals followed many of the 
registered alerts and, although they were concentrated in the city of Salvador, they are 
distributed throughout the region and include all systems, with emphasis on energy issues.

Map legend
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