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Location of the study area
The RM-RE is composed of 14 municipalities with a
population of about 4 million inhabitants living in an
area of approximately 3,200 km². Located entirely in
the coastal strip of the continent and covering four
hydrographic basins, it has a predominance of
vegetation in the Atlantic Forest, however it also has
coastal and mangrove vegetation.

More information
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Trees for Recife’s Metropolitan Region
The coastal plain to which it is inserted has an
abundance of water courses and flooded areas,
responsible for formations such as sand banks and
sedimentary islands resulting from the action of the
water. This strong presence of the waters provides the
development of mangroves and riparian forests. The
territory to the west presents a rugged relief with the
landscape of the so-called “seas of hills”, these wavy
columns mark the transition between the coastal strip and
the rugged Pernambuco. These seas of hills in the past
were predominantly covered by the Atlantic Forest, today
only fragments remain after being significantly deforested
in the name of the cultivation of sugar cane. The urban
centers developed intrinsically to the sugar cycle, where
those located on the coast were related to the port and
those located in the interior of the territory with the sugar
cane mills. These nuclei spread across the territory hold
architectural, urban and cultural values that represent the
occupation model of the 19th and 20th centuries. The
capital, Recife, is expressive for its heritage, both for the
neocolonial and modern buildings, as well as for its
tradition in planning and urban interventions at the
beginning of the century. XX. The municipalities of
Olinda, Igarassu and Ilha de Itamaracá present
preserved urban complexes from the 17th century in
priceless colonial and baroque architecture. The
expressive urban growth has different ways of occupying
the land depending on the richier the population. The
most privileged occupation is concentrated mainly on the
waterfronts, be it the great rivers as well as the edges of
the beaches, and the less affluent occupy the flooded
areas and hills. There is also a growing trend towards the
implementation of subdivisions and closed condominiums
close to the forest and reserve areas. This dynamic
spread of occupation of the territory linked to policies of
economic development such as the installation of
manufacturing centers and a large port requires special
attention to the need for environmental protection of the
remaining areas of vegetation that are scarce.

Thales Paiva´s Photos.

http://www2.condepefidem.pe.gov.br/c/document_library/get_file?uuid=98ef7a5b-d679-42b6-87e6-5942ff8744b6&groupId=19941


• MIX 2 – Custom-build Place-making
• ENE 13 – Developments in Battery Storage
• GRN 10  – Green Urban Streets
• TRA 3 – Maglev High Speed Trains

• GRN 9 – Connected Green Infrastructure
• GRN 10 – Green Urban Streets
• TRA 12 – Autonomous Air Taxis
• WAT 1 – Water Crisis: Address Access to Clean Water
• WAT 2  – Water Retention
• GRN 5  – Integration of Vegetation into Building Design
• GRN 11 – Daylighting Lost Streams and Rivers 
• AGR 13 – Aquaponics
• ENE/RES – Evolving education for future needs
• TRA – Future healthcare choices 

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 RM-RE:
• Alerts on conflicts of environmental interest & urban occupation in 

many parts of the area;
• Alerts in places of tourist, leisure and landscape interest that 

aren’t explored;
• Alerts on areas that lack water infrastructure.;
• Alerts in areas of poor walkability ;
• Alerts on poor transport infrastructure and accessibility;
• Alerts on areas that lack sewage and drainage infrastructure;
• Alerts on areas with traffic problems;
• Alerts on areas that lack the presence of educational institutions 

for young people;
• Alerts on areas that lack a concentration of activities regarding 

commerce, services and leisure;
• Significantly consider expanding mobility policies - expansion of 

the metro-rail system.

Requirements Innovations
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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
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Geodesign Systems: Although affordable housing is a big 
problem for the RM-RE due to 
irregular occupations in hills, there 
were no proposals for the theme. The 
issue of preserving historical 
monuments, so important in the 
region, was also little addressed.

Not all themes received proposals and 
the themes addressed were mainly 
focused on the city of Recife. 
Transport and green infrastructure 
were highlighted, with proposals that 
connected the two themes, such as 
the creation of green corridors 
connecting green areas between 
neighborhoods. 
Water, sanitation services and Energy 
also deserved proposals. Proposals
for the revitalization and recovery of
canals and water courses that cross
the cities show the concern with the
constant flooding of the RM-RE. In the 
2050 proposal they were very 
interested in CCO2, proposing an 
average increase of 50%.



Late adopter 2035      Late adopter 2050        

Non-adopter 2050

Early adopter 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 a score (-
23) worse than the current scenario (43), as proposals without
innovations do not contribute to most systems, focusing only on
green infrastructure, transport and CCO2. The least achieved goal
was Good Health and Well-being.

The Late-Adopter had negative performances in values for both 
2035 (-64) and 2050 (-13), despite the improvement for 2050.
The Clean Water and Sanitation condition improved the most, 
going from null in 2035 to 2020 (7). And the Sustainable Cities and 
Communities condition also deserves to be mentioned as it goes 
from 2020 (-7) to 2050 (5).

The Early-Adopter score decreased considerably from 2020 
(43) to 2050 (27). This worsening was due to the decrease in 
innovative proposals and the lower level of impact related to the 
SDGs. There is also a drastic reduction in the Reduced 
Inequality condition from 2020 (12) to 2050 (-10). While in the 
Climate Action condition there was a great improvement from 
2020 (4) to 2050 (14). In the Sustainable Cities and 
Communities condition, high interest is maintained in 2020 (10) 
and 2050 (11).
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SDG 2020



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 8235778 trees: all of them 
conserving existing areas, none added, 
and none replaced. This is a total of 
1541404,66 MgC of CCO2 above 
ground and 485234,57 MgC below, 0.49 
MgC/PC.

Until 2050 they will increase CCO2 in 
13.2%, with 850727 trees: 8235778 
conserved, 398276 added and 455173 
replaced. This is a total of 159223,3 
MgC of CCO2 above ground and 
50123,54 MgC below, 0.55 MgC/PC.

Federal University of Pernambuco, Brazil      Trees for RE Metropolitan Region 

Late adopter scenario

Early adopter scenario

Non adopter scenario

Until 2050 they will increase CCO2 in 
55.84%, with 3601058 trees: 8648278 
conserved, 170690 added and 3001294 
replaced. This is a total of 18120078 
MgC of 673978,98 CCO2 above ground 
and 212168,75 MgC below, 0.72 
MgC/PC.

MgC/PC

MgC/PC

MgC/PC

MgCMgC

MgC
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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. In the RM-RE study, the decision-making process based 
on the asynchronous modo in the webgis was highlighted.

Method Description

Project Images
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Dialogues – Ideas, comments and voting

Measurement of CCO2 metrics

Decision-making process in 
network/asynchronous



The RM-RE´s workshop was not 
designed to take place in 
asynchronous mode, but to reach 
a larger number of participants 
and test the Geodesign
metamethodology and the 
Giscolab webgis tool, this 
dynamic was tested.

The asynchronous mode seems 
to be incompatible with the 
dynamics original proposed by 
Geodesign, although its 
implementation in Giscolab is 
viable. Well, you can add internal 
communication features (chats, 
bulletin board, ...), version 
management (who did what and 
when) and improve the tool's 
support for asynchronous mode. 
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PROCESS IN NETWORK/ASYNCHRONOUS

However, in relation to Geodesign, 
its core is the construction of 
knowledge shared by the 
contribution of several specialized 
views that complement each other 
and that respond to the necessary 
complexity to a response of making 
a spatial decision. In other words, 
the process needs to be 
collaborative so that the product 
reflects the scalar and dimensional 
complexity, to guarantee greater 
popular participation in 
collaborative territorial projects.

Finally, the asynchronous mode
requires more studies to be
adopted with Geodesign. However, 
it is worth expanding the discussion 
about which steps or processes in 
Geodesign can be asynchronous, 
or should all steps be 
synchronous?

Youtube channel with explanatory videos, WhatsApp groups and
PDF tutorials were needed to make the participants follow their paths
and conclude the workshop.



With the asynchronous mode, although the number of participants 
doubled (30 people registered in all), only 8 participated and 5 
concluded the workshop. Among those enrolled we had people 
linked to architecture and urbanism, geography, cartography, water 
resources management and the environment.
Of the participants who concluded, the main difficulty reported was 
to apprehend the complexity of the project on a regional scale and 
to be confident in their own decision-making. They justified such 
difficulties by declaring:
(a) The importance of different profiles for the construction of a 
coherent spatial proposal;
(b) The difficulty of spatializing georeferenced information;
(c) The difficulty of crossing data that requires special knowledge 
and spatial reasoning;
(d) The difficulty of constructing complementary views, because 
there remains a specific and personal view.

Conclusions of the process Supporting Materials
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