
Location of the study area
The RM Macapá, located on the left bank of the
mouth of the Amazon River, is composed of 3
municipalities. With an estimated population of
658,047 inhabitants living in an area of
22,339.46 km². It is characterized by diversified
vegetation cover, including Cerrado (savanna),
Firm Ground Forests (typical of the Amazon
forest) and Floodplain Forests, with mangrove
vegetation in its shores.
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Trees for Macapá Metropolitan 
Region ( RM Macapá)
The population of the three cities that form
RM Macapá (Macapá, Santana y
Marzagão) accounts for 76% of the total
population of Amapá state. MMA is located
on the left bank of the mouth of the Amazon
River, which potentially favors ports
designed for exporting, and also attractive
for services and commerce. Its cultural and
landscape values contribute to tourism - for
both business as well as ecotourism -, given
that aside from the mouth of the Amazon
River, the city of Macapá is also crossed by
the Equator Line and is strongly influenced
by the Marajoara islands, in the neighboring
state of Pará. Amapá’s climate is equatorial
(warm and humid), with two well defined
seasons. A rainy winter, and a dry summer.
Its vegetation cover is diversified, including
the Firm Ground Forest, located in northern
Mazagão, that is preserved as part of a
conservation unit named Amapá State
Forest or FLOTA/AP, created in 2006 with
the goal of achieving sustainable use of
forest re-sources in the state of Amapá. To
the south, human occupation encompasses
most of the metropolitan area, being that
Macapá bears a high density, in line with its
status as the capital city of Amapá state,
and the cities of Macapá and Santana are
much more connected than the other parts
of RM Macapá.



AGR 1 – Organic agriculture
ENE 1 – Renewable energy sources
GRN 3 – Integrated vegetated storm water 
infrastructure
GRN 10 – Green urban streets
HER 1 – Protect and manage cultural-historic heritage
TRA 19 – Paving
WAT 2 – Water retention

AGR 1 – Organic agriculture
AGR 11 – Urban farming, urban agriculture
AGR 12 – Rooftop gardening
ENE 1 – Renewable energy sources
GRN 3 – Integrated vegetated storm water 
infrastructure
GRN 10 – Green urban streets
HER 1 – Protect and manage cultural-historic heritage
INS 6 – Evolving education for future needs
INS 5 – Future healthcare choices
MIX 14 – Compact sustainable neighborhoods
TRA 19 – Paving
TRA 21 – Permeable pavement
RES 11 – Adaptable modular housing

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 Macapá:
•Slope and flooding. Hangover area with constant 
flooding. Attention to infrastructure;
•Traffic bottleneck. Bridge poorly dimensioned for traffic;
•Areas of relevant environmental interest APP's of high 
environmental value under urban pressure;
•Water courses under strong pressure from sanitary 
effluents Implantation of several housing projects very 
close to water courses;
•Areas with potential for tourism and leisure development;
•Infrastructure for sanitary landfill.

Requirements Innovations
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Day 1 - Reading enrichment and note creation -
Indication of potentialities, vulnerabilities,
characteristics and needs in the 2020 scenario, by
Annotations, using GisColab with all layers put in it.
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
too.

Day 4 - Construction of ideas for “Early-Adopter” just
in 2050, through the “Dialogues” tool. They used
Widgets to increase of 30% of CCO2. They used the
list of assumptions. Finally, 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:
In 2035 special interest in the lack of
capillarity and accessibility of the
municipalites to the other axes from the
capital. In the 2050 proposal they
focused on transportacion and were very
interested in CCO2, proposing an higth
increment. Need to think about housing
for the low-income population and alert to
the great fragility of sanitation services.

Creation of a road axis to solve access
problems, housing, green infrastructure
and transport were highlighted.
Sanitation was the topic of greatest
interest and they proposed actions to
preserve ressaca areas (area subject to
seasonal river flooding). Proposals for
all 9 systems was well distributed in the
area.

The workshop proceeded with the
discussion regarding the aspects of the
area that were worth highlighting and
which were not yet provided in terms of
data. Said process resulted in the
creation of specific notes about the
area, which could be later retrieved,
during the proposal creation stage.
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Non-adopter 2050

SDG 2020                       Early adopter 2035        Early adopter 
2050

Early adopter SDG

Non adopter SDG

Late adopter SDG

The Non-Adopter arrives in 2050 with 52 points much better than 
the decade that starts with -79 points, although without innovations, 
the proposals contribute to the water, green, energy, transport, 
housing and tourism systems. But the least achieved goals were 
Without Poverty, Zero Hunger and Agriculture.

The Late-Adopter 2035 has a performance close to the Late-
Adopter 2050 and Non-Adopter 2050 in relation to the SDO’s with
values 64, 56 and 52 respectively. It is noted that there was a large
development of proposals in relation to the 2020 scenario and
lesser regarding the Early-Adopter 2050. There were no proposals
in energy and industry observing the Late-Adopter 2035 and
proceeds to the Late-Adopter 2050 with numbers below the
expected with negative values.

As presented in 2020, there are exceptions to conditions in many
SDO's (-79), highlighting the variables related to basic sanitation.
The GREEN theme, on the other hand, obtained a value of 24 on the
scale, due to the State Forest of Amapá. Looking at Early-Adopter,
the metric rises to 2050 (139), noting that disruptive technologies can
bring benefits in meeting the Sustainable Development (SDO) goal.
There is a constant deficit towards basic sanitation that will last until
2035, in the past, in 2050 the systems reached more satisfactory
rates, except in industry, transportation, housing and CO2

Late adopter 2035        Late adopter 2050
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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  972275764 trees: all of them 
conserving existing areas, none added, 
and none replaced. This is a total of 
216826964 MgC of CCO2 above ground 
and 50762792 MgC below, 414 
MgC/PC.

Until 2050 they will increase CCO2 in 
54,76%, with 1.104.180.918 trees: 
985201143 conserved, 22757506 added 
and 1325680 replaced. This is a total of 
192.695.384 MgC of CCO2 above 
ground and 45.113.189 MgC below, 368 
MgC/PC.

Late adopter scenario

Early adopter scenario

Non adopter scenario

Until 2050 they will increase CCO2 in 
38.65%, with 1.270.498.514 trees: 
996.966.553 conserved, 271.322.495
added and 2209467 replaced. This is a 
total of 251.589.243 MgC of CCO2 
above ground and 58.901.220 MgC 
below, 480,395 MgC/PC.

MgC/PC

MgC/PC

MgC/PC

MgCMgC

MgC

MgCUnits

Units

Units

MgC

MgC
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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 RMM study, had a great involvement of technical
sectors of the municipality and some groups of university

Method Description

Project Images

Dialogues – Ideas, comments and voting

Measurement of CCO2 metrics
Assembling a collection of maps
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Something about the experience on the 
platform
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Project Participants Supporting Materials
Great Teacher (Instructor): Prof. Ana Clara Mourão Moura

Smart Graduate (Student Assistant ): Beatriz Fernandes, Camila 
Morais, Thiago Lima, Tiago Mello, Ashiley Rosa, Fabiana Vargas, 
Gustavo Martinez, Caroline Rocha. 
Geoprocessing Laboratory: https://geoproea.arq.ufmg.br/

and 34 participants, among students and a professionals in the 
Public Planning Body (some are listed below)

Ana Corina Maia Palheta
Ana Claudia Machado de Souza
Ana Clara de Souza Monte
Cleane do Socorro da Silva 
Edineuza dos Santos Rosário
Gabriela Firmino Serra Martins
Helder Vasques Palheta

Juliana Chagas Gurjão Nunes
Marcelo José de Oliveira
Mariane Nardi
Sara Heloiza Alberto Neri
Paulo Humberto Benigno Feio
Wandemberg Almeida Gomes

•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 
planCurrent 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 observed that the participants were much more active in the analyzes and criticisms
than in the propositional stages. At last, it is important to note that the logic of using three different stages (no inno-vations, some
innovation and several innovations), defined by the IGC international group, was not well-received by the group. They had not yet
worked in this manner and did not see a lot of sense in stimulating innovations within their local reality because basic issues of everyday
life should be solved first to plan for innovations.

Map legend
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