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Introduction

Mexico City was founded on Texcoco Lake.

The excessive growth of the city has
generated a high demand for water.

Generating soil subsidence in the city.

Objective to analyze the relationship
between the different criteria that can
generate the presence of sinkholes in the
study area.

Image 1. Context of México city



Methodology

Step 1 Step 2 Step 3 Step 4

The steps to carry out the project:

Image 2. steps of the project
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Table 1. Reclassification of spatial information.

Image 2. steps of the project



Methodology

Step 1 Step 2 Step 3 Step 4

O = observed frequency

E = expected frequency

= Chi square value

n = total number of observations

L = min. Number of rows or columns

𝜒2
X = variable

= coefficients

D  = categoric variable

= residual𝜀

𝛽, 𝛿

Image 2. steps of the project

Chi square Test Cramer’s coefficient Lineal model regression

https://www.codecogs.com/eqnedit.php?latex=%5Cchi%5E%7B2%7D%20%3D%20%5Csum%7B%20%20%5Cfrac%7B(O%20-%20E)%5E%7B2%7D%7D%7BE%7D%20%20%7D#0
https://latex-staging.easygenerator.com/eqneditor/editor.php?latex=V%20%3D%20%5Csqrt%7B%5Cfrac%7B%09%5Cchi%5E%7B2%7D%09%09%7D%7B%09n(L-1)%09%7D%7D#0
https://www.codecogs.com/eqnedit.php?latex=Y%20%3D%20%5Cbeta_%7B0%7D%20%2B%20%5Cbeta_%7B1%7DX_%7B1%7D%20%2B%20%5Cdelta_%7B1%7DD_%7B1%7D%20%2B%20%5Cvarepsilon#0


Results 

sinkhols Sinkhols density Depth clay Wells density Dist. to fractures
Geotechnical 

zones

Dist. to roads Elevation Dist. to faults Soil type
Subsidence 

velocity
Rock type

The following maps allowed us to identify the areas with the highest concentration of
sinkholes, which are in the central part of the city.

- Maps of variables

Image 3. Maps of variables



Results

The only normal distribution is in the density of sinkholes.

- Exploratory analysis

Outliers were sought in the data for sinkhole density, clay 

thickness, distance to faults and distance to streams, because 

they could not be observed with the naked eye.
Image 4. Frequency histogram

Image 5. Boxplots 



Results

Image 6. Frequency per class

Image 2. Frequency tables

Most of the reclassified layers show the highest number of sinkholes in one of their classes. 
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Results - Chi square test

The most important results of the chi-square test and Cramer's coefficient were obtained for:
Depth of clay, distance to faults, fractures, wells density, subsidence velocity and soil
type.

s

Table 3. Chi square Test results



Results

The linear regression model was performed with the variables that had a Chi-square value
greater than the critical value and greater than 0.15 in Cramer's coefficient.

The model performed with these variables explains 21%.

- Lineal regression model

Table 4. Lineal model regression results



Conclusions

So far, the correlation analysis applied with the chi-square test identified that the layers: soil, sinkhole

velocity, well density, distance to faults and fractures. They have little relationship with the presence of

sinkholes in the CDMX. Furthermore, the use of these variables in the linear regression model could only

describe 21% of the variability of sinkhole density.

This leads us to believe that there is a non-linear relationship between the variables and sinkholes, so we

continue to investigate which other models and which other variables can better describe the presence of

sinkholes in the CDMX.



Thanks for your attention
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If you have any questions or comments, please send
them to my email address


