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ZONA Y PERIODO DEL ESTUDIO

Zona del Estudio
Cali, Colombia

Periodo del Estudio

Principio - 1 de Enero del 2013
Fin - 31 de Diciembre del 2023

0200400 km

Cali en Colombia

Perimetro Urbano de Cali . o . . .
Credito de Imagen: Viviana Maria Sanchez Escobar, Worldwide Wandering

OuLJQJ km Credito de Capa de Servicio: Earthstar Geographics
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PREOCUPACIONES DE LA COMUNIDAD
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EL EFECTO DE ISLA DE CALOR URBANO

La temperatura varia segin el uso del suelo porque los materiales de construccién y las
superficies pavimentadas retienen mas calor, lo que da como resultado ciudades que
son mas calurosas que sus contrapartes rurales
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OBJETIVOS
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Generar unos mapas de cobertura terrestre para
—~ = determinar los patrones del uso de suelo
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@\ Comparar la relacion entre el uso de suelo, la
®-® temperatura, y los factores sociales
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OBSERVACIONES PLANETARIAS

Landsat 7 Landsat 8 Landsat 9 AQua
ETM+ OLI/TIRS OLI-2/TIRS-2 MODIS

Image Credit: NASA



METODOLOGIA: Calor Urbano
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Colombia
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RESULTADOS: Calor Urbano
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Median: 39.0°C



RESULTADOS: Calor Urbano Medio

Cambio entre
2013y 2023

Promedio de
2013 a 2023
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METODOLOGIA: Cobertura Terrestre
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RESULTADOS: Cobertura Terrestre
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RESULTADOS: Calor Urbano & Uso del Suelo
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RESULTADOS: Cambios de Coberiura Terresire

2013 - 2023
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RESULTADOS: Cambios Urbanos

Promedio de
2013 a 2023

Cambio entre
2013y 2023

A‘Q}'\ﬁ
N
}“’\'\ %
1 km s
Cambio de Desarrollo Urbano (%) Desarrollo Urbano Medio (%)
g - 99.4 - 97.4
=553 TN = 97.4--950
m 351 ‘ m 95.0--91.8

= 1.1-0.] /605 = 91.8--81.5
0.1 - -4.] ; 181.5 - 60.5



Temp. de la Superficie Media (°C)

RESULTADOS: Desarrollo Urbano vs Calor
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METODOLOGIA: Vulnerabilidad Social
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Grdfico de
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RESULTADOS: Vulnerabilidad Social y Calor Urbano
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RESULTADOS: Vulnerabilidad Social y Calor Urbano
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VIABILIDAD

La viabilidad de utilizar las
observaciones terrestres de
la NASA en las zonas
ecuatoriales esta limitada
por dos factores principales:

1. NUmero de imagenes
para cumplir con los
requisitos de precision
MINIMOS

2. Incertidumbre alto de
temperatura




CONCLUCIONES

- La temperatura de la superficie varia
segun la cobertura del suelo.

« El porcentaje de desarrollo aumenta
significativamente la temperatura.

« Las dreas con menos espacios verdes
tienen temperaturas mas altas y
mayor vulnerabilidad social.

«  Mayor necesidad de ampliacion de
espacios verdes e instalaciones de
salud en las Comunas 13-15y 21.

« El desarrollo confinuo expone a mas
individuos a temperaturas altas.
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STUDY AREA & PERIOD

Study Area

Cali, Colombia

Study Period
Start - January 1st, 2013
End - December 31st, 2023

Cali within b
Colombia

0200400 km

Urban Perimeter of Cali Image Credit: Viviana Maria Sanchez Escobar, Worldwide Wandering

OuLJQJ km Service Layer Credits: Earthstar Geographics
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COMMUNITY CONCERNS
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URBAN HEAT ISLAND EFFECT

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
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OBJECTIVES
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/ﬂ\ ldentity temperature hot spots within the city
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B Generate landcover maps to determine land use
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EARTH OBSERVATIONS

Landsat 7 Landsat 8 Landsat 9 AQua
ETM+ OLI/TIRS OLI-2/TIRS-2 MODIS

Image Credit: NASA



METHODOLOGY: Urban Heat
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RESULTS: Urban Heat
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RESULTS: Mean Urban Heat

Change Between
2013 and 2023
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2013 through 2023
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METHODOLOGY: Land Use/Land Cover

E=rs

4 p 4 A
Landsat 8 Imagery L Applied Cloud 1 Zonal Statistics

from USGS Earth Mask in ArcGIS Pro by Comuna

Explorer \ J
) g g g Ch Detection )
Deep Learning ange betecrtion

Land Classification Wizard for 5-
Model and 10-year
%

\_ Periods Y,




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

2013 - 2023
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RESULTS: Urban Land Use Change

Mean Across
2013 through 2023

Change Between
2013 and 2023
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RESULTS: Urban Development vs Heat

Mean Across
2013 through 2023

Mean Land Surface Temp. (°C)

34 ean Land Surface Temp. (°C)

M
62 66 70 74 78 82 86 90 94 98 Mean Urban Development (%)

Mean Urban Development (%)



METHODOLOGY: Social Vulnerability
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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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FEASIBILITY

Using NASA Earth
observations in equatorial
zones is limited by two major

factors:

1. Minimalimages to meet 0 1 km
accuracy requirements
2. Temperature uncertainty

Temperature Uncertainty (°C)

W 558

M 3.55



CONCLUSIONS

- Surface temperature varies according
to land cover

«  Amount of development significantly
Increases temperature

* Areas with less green space
experience hotter tfemperatures and
higher social vulnerabillity

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

« Continued development exposes
more individuals to high temperatures
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