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Starting Questions

1. Do we have an optimal tree cover? 

2. Is there equity in the distribution of tree cover and green areas in the city?

3. Is tree cover increasing or decreasing over time?

4. What are the benefits of the tree cover?



i-Tree Canopy in Colombia

Wikimedia Commons

Bogotá 
(20 localidades)

Cartagena
(3 localidades)

Medellín
(16 comunas)
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Collaborative Work

Name Organization
Maria Arroyave USFS-IP Colombia
Yeny Vélez USFS-IP Colombia
Carolina Restrepo Universidad EIA
Miguel Quirama Bogotá Botanical Garden
Laura Monroy Bogotá Botanical Garden
Catalina Ruiz Independent
Bladimir Vera ITM University
Camila Vega ITM University
Diego Quintero Metro
Natalia Salazar Independent
Diana García Independent
Gloria Martínez CVC, Environmental Authority in Cali
Jalelys Leones Universidad de Cartagena
Juan Felipe Restrepo Colegio Montessori
High School students Colegio Montessori



i-Tree Canopy in Medellín, Colombia



i-Tree Canopy Medellín – Colombia

AB: Tree/Shrub ; AG: Water; CT: Buildings; HB: Herbaceus; 
OT: Other; SD: Bare soil; VI: Roads

Survey 2023



i-Tree Canopy Medellín-Ecosystem Services



i-Tree Canopy in Medellín

Medellín has 16 comunas 

(a group of neighborhoods).

Comuna Tree 
Cover (%) 

Doce de Octubre 11
Santa Cruz 12
La Candelaria 15
Guayabal 20
Aranjuez 20
Castilla 22
Manrique 22
La Ámerica 22
Villa Hermosa 23
Popular 24
Laureles 24
Bélen 25
Buenos Aires 25
San Javier 26
El Poblado 34
Robledo 37
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Source: Ruiz, et al 2024



Comparison in Land Cover among Comunas
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Changes in Tree Cover over Time

Comuna 14
Increase in tree cover between 2009 and 2020

2009 2020

Comuna 13
Decrease in tree cover between 2009 and 2020



Land Cover Change Analysis
Study area: Comuna 10, Medellín 

Located in downtown
Area: 73,563 km2 
20 neighborhoods



Land Cover Analysis 

Cover Class Abbreviation

Herbs H

Trees T

Impervious buildings B

Water W

Bare soil BS

Impervious roads S

Other O

We analyzed 1000 points

Years: 2008 and 2018



Land Cover Change: 2008 - 2018 
      

2018:

2008:



Land Cover Change 2008 – 2018 Comuna 10
(i-Tree Canopy)

Land Cover

2008 2018

Number of 

points

% Cover
Number of 

points

% Cover

Herbs 55 5.6 21 2.11

Trees 121 12.1 162 16

Impervious buildings 566 56.6 567 57

Water 11 1.1 11 1.1

Soil/Bare ground 35 3.5 18 1.8

Impervious roads 201 20.1 204 20.5

Others 10 1 14 1.4



Tree Benefits in Comuna 10



Use of i-Tree Canopy Results

1. Do we have an optimal tree cover? 

2. Is there equity in the distribution of tree cover and green areas in the 
city?

3. Is tree cover increasing or decreasing over time?

i-Tree Canopy is a very useful tool for decision making process related to 
urban forest management



Cecil Konijnendijk
 Director of the Nature Based Solutions Institute 

Do we have 
an optimal 
Tree Cover? 

The Nature Based Solutions Institute
introduced the 3-30-300 rule for 
developing urban forests and creating 
greener and healthier cities. 

• Everybody should be able to 
see 3 trees from their home. 

• Live in a neighborhood with at 
least 30% tree canopy (or vegetation) 
cover 

• And be no more than 300 meters 
from the nearest green space that 
allows for multiple recreational 
activities.

Source: Urban Systems Lab



Thank You!

María Arroyave
Urban Ecology Coordinator 
U.S. Forest Service – International Programs
Colombia Program
mariaarroyaveusfs@gmail.com
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