Accepted Manuscript

Land subsidence by groundwater over-exploitation from aquifers
in tectonic valleys of Central Mexico: A review

Socrates Figueroa-Miranda, Jos¢ Tuxpan Vargas, José Alfredo
Ramos-Leal, Victor Manuel Hernandez-Madrigal, Cecilia Irene
Villasefior-Reyes

PII: S0013-7952(17)31802-1

DOI: doi:10.1016/j.enggeo.2018.09.023
Reference: ENGEO 4949

To appear in: Engineering Geology

Received date: 11 December 2017

Revised date: 7 August 2018

Accepted date: 20 September 2018

Please cite this article as: Socrates Figueroa-Miranda, Jos¢ Tuxpan Vargas, José¢ Alfredo
Ramos-Leal, Victor Manuel Hernandez-Madrigal, Cecilia Irene Villasefior-Reyes , Land
subsidence by groundwater over-exploitation from aquifers in tectonic valleys of Central
Mexico: A review. Engeo (2018), doi:10.1016/j.enggeo.2018.09.023

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the

journal pertain.

a5

'ENGINEERING
GEOLOGY



https://doi.org/10.1016/j.enggeo.2018.09.023
https://doi.org/10.1016/j.enggeo.2018.09.023

[uny

w

10

11

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Land Subsidence by Groundwater Over-exploitation from Aquifers in

Tectonic Valleys of Central Mexico: a review

Sécrates Figueroa-Miranda®*, José Tuxpan Vargas?, José Alfredo Ramos-Leal?,

Victor Manuel Hernandez-Madrigal®, Cecilia Irene Villasefior-Reyes?

2 Division de Geociencias Aplicadas, Instituto Potosino de investigacion Cientifica y
Tecnologica A. C., Camino a la presa San José 2055, C.P. 78216, San Luis

Potosi, México.

b Instituto de Investigaciones en Ciencias de la Tierra, Universidad Michoacana de
San Nicolas de Hidalgo, Av. Universidad, C.P. 58030, Morelia, México.

*Corresponding author: socrates.figueroa@ipicyt.edu.mx

Abstract

Structurally-Controlled Differential Subsidence (SCDS) is the gradual sinking of the
ground, characterized by the development of a damage band, terrain
discontinuities and collapses, -aligned according to the strike of a controlling
geological structure. SCDS. has been reported since the 1980s in several cities
settled on tectonic valleys in central Mexico. Although groundwater abstraction is
the main trigger, recent research efforts also point-out a tectonic component as a
driving force. The monitoring and quantification of SCDS has been done through a
variety of techniques, such as extensometry, GPS and INSAR. Furthermore, the
associated-.hazards endangering the population are floods, aquifer pollution,
cracking and housing collapse. This paper presents a comprehensive review of the
current state of SCDS, allowing, for the first time, the standardization of its
definition, mechanisms and triggering factors. Additionally, this helps to avoid
misinterpretation in the cases of sinking produced by the Mexico City Subsidence
Type (MCST) and thus, provides the elements for proper methodological study of
SCDS. Finally, the review includes future research directions that need to be

improved in order to reduce the impact of the phenomenon.
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