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Ÿ Pentecost (2005) points out that an acceptable definition for hot spring is one that has a 
discharge temperature> 36.7 ° C, which is the average temperature of the human body.

Ÿ

Ÿ Thermal spring has also been defined for those waters whose temperature is 
"appreciably higher" than the average local air temperature (Pentecost, 2005).

Ÿ

Ÿ Prol-Ledesma (1996), defines a thermal spring as that which discharges water at a 
temperature at least 5 ° C higher than the average annual temperature of the place, a 
widely accepted definition.

Ÿ

Ÿ Waring (1965), conducts a study on hot springs for the United States and other countries 
of the world, based on available literature. This author defines a thermal manifestation, 
one that is at least 9.4 ° C above the annual average annual air temperature.

Introduction
exico has geothermic areas of high temperature that actually are in exploitation. MHowever, there are also sites of low and medium temperature, which is necessary to 
explore (Flores-Armenta, 2012). lt is essential to have a database of the geothermal 

resources of the national territory, whose results can be made available to the government 
authorities and use them to national energy strategies. This project will compile and be 
complemented with new data the existing information of geochemistry of fluids, geology, and 
distribution of aquifers. The construction of the map of geothermal provinces is part of the P02 
project of the Mexican Center for lnnovation in Geothermal Energy (CeMIE-Geo). This work will 
present the methodology that is being used for the construction of the map of geothermal 
provinces from the geochemical information whose objective is to delineate areas with greater 
probabilities.

A classification of the geothermal provinces is an important tool in the characterization, 
evaluation and development of energy resources. A geothermal province is defined as a portion of 
the territory which by its geological and thermal conditions acquires a geothermal nature at 
regional level and which can be distinguished from the rest of the territory (Cataldi & Manieri, 
1995).
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n Books, theses, scien�fic ar�cles, abstracts in congress, 

websites (spas)

Technical reports:

1Collec�on of the Library of Groundwater Management 
of the Na�onal Water Commission(CONAGUA).

2. Database - Ing. Rubén Chávez Guillén (Management of 
Groundwater, CONAGUA). 

3. Water Quality Census for the year 2015, Dr. Eric D. 
Gu�érrez López (Assistant Manager of Water Quality 
Studies and Environmental Impact).

4. Technical reports of the collec�on of the State Water 
Commission (CEA) of Guanajuato, Arch. María
Concepción Eugenia Gu�érrez García (General Director 
of the State Water Commission of the State of 
Guanajuato, through Mr. José Luis Cruz).

5. Hydrological charts of the Na�onal Ins�tute of 
Sta�s�cs and Geography (INEGI).

6. Public Informa�on of Mexico State (IPOMEX)

7. Jalisco State Water Commission
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1. Evalua�on of ion balance.

2. Unifica�on of categories and 
labels.

3. Verifica�on of geographical 
loca�on of hydrothermal 
manifesta�ons. 

4. Review of units and coherence 
of geochemical informa�on.

5. Review of the "Type" category 
to verify and dis�nguish between 
well, geothermal well or spring.
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 Much of the information that emitted instances 

consulted lacks the collection date of the sample, and 

does not report the ambient temperature; For this 

reason, it is necessary to carry out the analysis of the 

historical record of temperature of the meteorological 

stations to propose a  as a local ambient temperature

point of reference for the classification of each of the 

points of discharge of groundwater.
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ayers of evidence will be used to locate sites of geothermal interest.L
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H4SiO4 Û SiO2 + H2O
Silicic acid Sílica

Truesdell, 1976

Requirements:
• Existence of chemical equilibrium of the water-rock reac�on
• No precipita�on of silica
• No mixing with groundwater (last stage of re-equilibrium)
• Slow kine�c reac�on

Dependence of the temperature with the solubility of SiO2

Where: [SiO2] (mg/L)

The correlation between the heat flow and the 
geotemperature of SiO2 was proposed by 
Swanberg y Morgan (1978): 

T SiO2 = mq + b  

78 heat flow values were reported for Mexico by 
Smith et al. (1979), Ziagos et al. (1985), and 
Espinoza-Ojeda et al. (2017). The values with 
category 1 and 2 and A and B of heat flow were 
taking account by Smith et al. (1979), and 
Ziagos et al. (1985) respectively. 
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onclusions

C
The progress of the construction of the map of geothermal provinces is presented.
We are currently working with complete geodates to use integration models based on existing solutions and data (Data Driven): Weighted O verlap and 
Boolean Overlay. 
With these models the analysis of the layers of GeoInformation will be carried out to obtain zones of geothermal 
interest from the combination and fusion of the geodates after the initial processing and analysis of the same, and finally overlapping.

Distances of influence of 
the different geodates
in the Boolean Algebra 

Model (BAM)

Weight Factors in the 
Overlap Analysis Model 

(OAM) 

• Locate zones of grouping of thermal 
manifesta�ons.

• Iden�fy permeable areas defined by 
faults and fractures.

• Delimit areas with lithology that are 
younger and equal to 5 million 
years.

• Iden�fy magne�c anomalies

• Iden�fy zones of hydrothermal 
altera�ons.

• Reservoir temperature

• Heat flow

• Average annual temperatura (TMA, °C) = The sum of the 
maximum and minimum monthly temperatures for each 
climatological season divided by 12.

• Temperature of the warmest month (TMMC, °C) = Is the 
highest value of the 12 climatological monthly maximum 
temperature of each season. 

• Average annual maximum temperatura (TMMA, °C) = Is 
the sum of the maximum monthly temperatures for each 
season divided by 12.
 
 These parameters were obtained by meteorological 
station, from the climatological normals of 1951 to 2010 
published by the National Meteorological Service. 

 It is important to mention that the Guide of climatological 
practices (2011), the normal ones are calculated for periods of 
30 years, accepting a minimum period of 10 years. The 
stations that have data in a minimum period of 10 years 
assure a minimum climate representativeness.

eference temperatureR

95 % cold discharges (11040)
5 % thermal discharge (534)

90 % cold discharges (10361)
10 % thermal discharge (1213)

39 % cold discharges (4480)
39 % thermal discharge (7094)

mplementation of a model to define Iareas of geothermal interest
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