
Joaquín Andrés 
Franco Gantiva

Advisor: 
Daniel Paez
Co-advisor: 

Abbas Rajabifard

Methodological proposal 
for inclusion of public 

green space as a function 
in land use cover change 

models. 

Case of study - Bogotá 
D.C. and ten bordering 

municipalities



Justification
Objetives & 

research
question

Context Methodology Results Conclusions



Area: 892,3 Ha
Density: 134 hab/ ha

Area: 35000 Ha
Density: 306 hab/ ha

(Alfonso, 2009)



Research question: How the green space it's distributed in Bogotá? 

which variables allow to measure it? 

How could we forecast green space to achieve the 10 m2 per inhabitant 
suggested by the WHO?

Identify the spatial distribution of Green Space Bogotá

Generate a model to evaluate the variables that correlate with Green Space

Establish a spatial methodology for predict Green Space

Elaborate a scenario to predict the Green Space 



99% of the original
wetlands have
dissapeared. From
50.000 hectares in
1950 to 698 hectares
in 2008 (Hernández,
2010)

4,10 m2 of green 
space per capita

(Bocarejo, Portilla, & Pardo, 2013) (Alfonso, 2009) (Scopellieti, et al., 2016)(IPCC, 2007)
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𝑦 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 +⋯+ 𝛽𝑛𝑋𝑛 + 𝜀
Equation 1. OLS regression model representation

𝑦𝑖 = 𝛽0 𝑢0𝑣0 + 𝑋𝐼
𝑇𝛽𝐼 𝑢𝐼𝑣𝐼 + 𝜀 𝑓𝑜𝑟 𝑖 = 1, 2,3, … ,𝑁

Equation 2. GWR regression model representation

green space per capita index





Table 4. Estimate OLS results for the representative variables for 2040

Table 5. Descriptive statistics for the OLS regression model in 2040



Variable Value 2005 Value 2014 Value 2040

Number of Observations 1067 2423 1145

ResidualSquares 624080,208 5867983,300 9747857,192

EffectiveNumber 71,090 219,224 146,399

Sigma 25,033 51,601 61,887

AICc 9939,504 26099,742 13854,625

R2 0,297 0,405 0,562

R2Adjusted 0,248 0,347 0,469 Table 6. GWR result for the three periods of time

Figure 5. GWR Spatial distribution for the local R2 for the UGGI per Capita the three periods of study



Figure 6 Change in UGS per capita over time



The lack of GS in the past and present in the city of
Bogotá shows a problem that can still be reversed
through clear and concrete actions

The application of Local (GWR) and Global (OLS)
regression models allows to propose a methodology to
quantify and measure the future Green Space per capita

Further research must be done in order to quantify the
GS in an integral way



Joaquín Andrés Franco Gantiva

ja.franco953@uniandes.edu.co
jafg913@gmail.com

mailto:ja.franco953@uniandes.edu.co
mailto:jafg913@gmail.com

