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STUDY AREA & PERIOD

Urban Perimeter of Cali

Cali within 
Colombia

Image Credit: Viviana Maria Sanchez Escobar, Worldwide Wandering
Service Layer Credits: Earthstar Geographics

Study Period
Start - January 1st, 2013

End - December 31st, 2023

Study Area
Cali, Colombia
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PARTNERS

Departamento 
Administrativo de Gestión 

del Medio Ambiente 
(DAGMA)

Fundación Dinamizadores 
Ambientales

Image Credit: Viviana María Sánchez Escobar



COMMUNITY CONCERNS

Deforestation 
and wetland 
declination

Rising 
temperatures, 
especially in 
urban zones

Heat 
exacerbated 

with social 
vulnerability

Determine 
locations for 

cooling 
interventions



URBAN HEAT ISLAND EFFECT

Rural 
farmland

Suburban 
residentialIndustrial Urban core Urban

residential ParkWater body Rural

Temperature varies with land use because building materials and paved surfaces retain 
more heat, resulting in cities that are hotter than their surrounding rural counterparts

Land Use



OBJECTIVES

Compare the relationship between land use,
temperature, and social factors

Identify temperature hot spots within the city

Generate landcover maps to determine land use 
patterns



EARTH OBSERVATIONS
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METHODOLOGY: Urban Heat

Analysis

Zonal Statistics 
by Comuna

Acquisition
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Landsat 7, 8 and 9 
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Processing

Transformed Code 
from Python to

GEE syntax

Applied Cloud 
Mask in GEE

Combine Image 
Collections in GEE
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Validity Check 
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Temperature
Quality 

Assessment



RESULTS: Urban Heat

Land Surface Temperature (ºC)
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RESULTS: Mean Urban Heat

Change in Land Surface Temp. (ºC)
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METHODOLOGY: Land Use/Land Cover

Acquisition

Landsat 8 Imagery 
from USGS Earth 

Explorer

Processing

Applied Cloud 
Mask in ArcGIS Pro

Deep Learning 
Land Classification 

Model

Analysis

Zonal Statistics 
by Comuna

Change Detection
Wizard for 5-
and 10-year 

Periods



RESULTS: Land Cover
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RESULTS: Urban Heat and Land Use
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RESULTS: Land Cover Change

• 52.8 km2 
experienced an 
increase 
in developed 
cover

• 8.4 km2 of
deciduous forests 
were converted for 
human use
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RESULTS: Urban Land Use Change

Urban Development Change (%)
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RESULTS: Urban Development vs Heat
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METHODOLOGY: Social Vulnerability

Acquisition

Demographic Data 
From "Cali en 

Cifras" and Other 
Municipal Datasets

Processing
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Population Shares 
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in QGIS

Analysis

Normalized Data 
and Ran PCA in R 

Studio

Visualized PCA 
Results in R Studio



RESULTS: Social Vulnerability

Correlation Plot
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RESULTS: Social Vulnerability and Urban Heat
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RESULTS: Social Vulnerability and Urban Heat
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LIMITATIONS

Cloud cover in 
satellite data

Years of availability 
for some education 

and health data

Deep Learning 
Model trained 
with US data



FEASIBILITY

Temperature Uncertainty (ºC)
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zones is limited by two major 
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CONCLUSIONS
• Surface temperature varies according 

to land cover
• Amount of development significantly 

increases temperature
• Areas with less green space 

experience hotter temperatures and 
higher social vulnerability

• Highest need for expansion of green 
spaces and health facilities in 
Comunas 13-15 and 21

• Continued development exposes 
more individuals to high temperatures

Charco Azul
Image Credit: Viviana María Sánchez Escobar
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