
Location of the study area
The Carbonífera Metropolitan Region is a
Brazilian metropolitan region. It brings together
seven municipalities in the state of Santa
Catarina in an intense process of conurbation,
and added the twenty municipalities in the so-
called Carboniferous Region Expansion area,
totaling 27 municipalities and a population of
approximately 611,229 inhabitants.

Trees for Carbonífera Metropolitan 
Region

The Carbonífera Metropolitan Region has as
main characteristic the diversity in its
landscape, ranging from coastal landscapes to
the escarpments of Serra Geral. Historically,
the territory was first occupied by indigenous
peoples. The region is also marked by
European colonization, from the eighteenth
century onwards, the coast started to be
occupied by families from the Azores
archipelago. In the 19th century the region was
known to Italian immigrants from the Veneza
and Treviso regions. Another important factor
was the extraction of mineral coal in the
Criciúma region, which despite having already
been discovered in the 19th century, is only at
the beginning of the 20th century with import
difficulties due to World War I which is now
being mined commercially. Intense in the
exploration of mineral coal throughout the
twentieth century, the landscape undergoes a
strong transformation generating impacts on
the environment. Since 1980, with the
encouragement of the state, as humid areas of
the territory have been transformed by the
cultivation of irrigated rice, these areas have
become evident in the landscape, being
represented by well-defined regular shapes,
with portions coming from the Serra
escarpment to the coast.
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Revitalization of the river ecosystem
Atlantic Forest Restoration
Adoption of regulatory measures in agriculture
Biodigesters
Science and technology park
Sustainable and organic buildings

Water desalination
Agriculture in areas of environmental recovery
Energy generated by waves
Magnetic levitation train
Base for monitoring extreme events
Creating a vertical neighborhood
Serra/sea cable car
Integrated management of invasive vegetation
Recovery Plan for water resources acid drainage
Construction of social housing with ecological bricks
Industries with resilient technologies and 
infrastructures
Urban agriculture
Recovery of environmental protection area

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 C:
•Warning about recovering areas from coal mining;
•Alert on the need for a new supply dam;
•Need to increase the sanitary sewer network;
•Alert about tourist places;
•Alert on the construction of a power transmission 
network over an area impacted by mining;
•Mineral production alert;
•Alert on the need to expand access routes;
•Coal mining liability alert;
•Alert about the possibility of exploring a hot spring.

Requirements Innovations

20
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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. 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 - Construction of ideas for “Early-
Adopter” 2035 and 2050, through the 
“Dialogues” tool. They used Widgets to 
increase of 30% of CCO2. They used the list of 
assumptions. Debates through comments and 
voting on the Dialogues tool.

Location map Current 2020     Early adopter 2035      Early adopter 2050

Late adopter 2035        Late adopter 2050

Non-adopter 2050

Geodesign Systems: Highlight for the areas of recovery of coal 
mining. Need to expand the water supply 
and sewage network capacity. Interest in 
the implementation of new access routes 
to the municipalities in the region.

Both in 2035 and 2050, projects were 
developed in all systems, the highlight 
being the development of several 
projects for green infrastructure and 
COO2 target. For 2050, an increase in 
proposals for transport infrastructure 
was evident.

Projects were elaborated in all systems, 
mainly distributed along the south-north 
axis. Green infrastructure, transport and 
agriculture were the highlights. The 
CCO2 target was increased by 60.04%.
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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

Non-Adopter arrives in 2050 with a still negative score (-
1), but better than the current scenario (-11), it is 
possible to see improvements in energy, transport, 
vegetation and industry.

O Late-Adopter em 2035 teve um desempenho inferior (-3) ao Non-
Adopter 2050 (15), porém ambos falharam nos projetos de CCO2. 
Em 2050, há um aumento de projetos relacionados à infraestrutura, 
indústria e vegetação. Há um progresso nítido nos projetos entre 
2035 e 2050.

In 2020, there are many flaws in the length of SDO's (-11), the 
weaknesses in terms of CCO2 emissions stand out. When acting as 
an Early-Adopter, the score grows a lot for 2035 (8) and for 2050 
(109) demonstrating that innovations can make a difference in 
compliance with the SDO. The issue of agriculture was a problem in 
2035, but in 2050 all systems improved.
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Project-level assessment
Project tree numbersProject CO2 capture ABOVE    BELOW ground 

(MgC)
Project Carbon per capita 
(MgC/PC)

Until 2050 they will increase CCO2 in 
0%, with 26603978 trees: all of them 
conserving existing areas, none added, 
and none replaced. This is a total of 
2904428 MgC of CCO2 above ground 
and 780247 MgC below, 6.03 MgC/PC.

Until 2050 they will increase CCO2 in 
0.28%, with 26851263 trees: 26603978 
conserved, 0 added and 247285 
replaced. This is a total of 2931424 MgC 
of CCO2 above ground and 787500 
MgC below, 6,08 MgC/PC.
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Late adopter scenario

Early adopter scenario

Non adopter scenario

Until 2050 they will increase CCO2 in 
60.04%, with 78700540 trees: 26603978 
conserved, 0 added and 52096562 
replaced. This is a total of 8591949 MgC 
of CCO2 above ground and 2308146 
MgC below, 17,83 MgC/PC.
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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. In the RMCP study, the review of the concepts of 
innovation was highlighted.

Method Description Project Images

Project Images
Dialogues – Ideas, comments and 

votingMeasurement of CCO2 metrics

Decision-making process 
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Project Participants Supporting Materials
Great Teacher (Instructor): Prof. Nilzo Ivo Ladwig and 
Thaise Sutil

Planning and Territorial Management Laboratory 
http://www.unesc.net/portal/blog/index/442 

And 12 students from the postgraduate program in 
Environmental Sciences at the University of the Extreme 
South Of SC. 

Alessandra Moraes de Oliveira
Francine Lunardi Calegari
Gilberto Tonetto
José Gustavo Santos da Silva
Jucelia Tramontin Dalpiás
Juliana Debiasi Menegasso
Juliano Bitencourt Campos
Paola vieira da Silveira
Rafael Tiscoski Milioli
Roselene Vargas de Oliveira
Tayse Borghezan Nicoladelli
William de Oliveira Sant Ana

•Acknowledge funding sources
• CNPq Project 401066/2016-9
• FAPEMIG Project PPM-00368-18

•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, highlights of potentialities to be explored and vulnerabilities to be corrected. 
It is possible to observe that the participants were more active and diverse in the 
propositional stages, completing all 10 systems with good proposals.

Map legend


