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* GEMex: Cooperation in Geothermal energy research Europe-Mexico for development
of Enh‘anced Geothermal Systems (EGS) and Superhot Geothermal Systems (SHGS)
o = s
- GEMex is a cqmplementary effort of a'l uropeah ~and Mexican consortium on
- =unc6fiventional geothermal systems :
e — p——

* GEMex focusses on

Overview /\(\\‘\( GEMex

-

— - - -p

Resource Reservoir
Assessment Characterization

* GEMex has selected two sites in the Transmexican Volcanic Belt - Acoculco for EGS
development and Los Humeros as a superhot resource.
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[GEMex

Geothermal sites /\§\W\

Los Humeros - SHGS T3 w

19°45'0"N

98°15'0"W

Mexico City
%  Acoculco

Y Los Humeros

Acoculco - EGS

Figures: Anna Jentsch, GFZ
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Geothermal sites /\\\W\K GEMex

97°30'0"W

Los Humeros - SHGS

19°45'0"N

* site already developed: > 40 wells,
> 94 MWe installed capacity

* formations with > 380°C, but highly acidic
fluids

* under exploration
e 2 wells found high temperatures (~300°C at

2km depth) but no fluids
* stimulation currently planned

Acoculco - EGS

Figures: Anna Jentsch, GFZ

i (] el ]
) GEMex: Geothermal energy research Europe-Mexico
www.gemex-h2020.eu G




Structure

WP4 Tectonic
WP3 Regional control on fluid
Resource Models flows

Resource
Assessment

WP5 Detection WP6 Reservoir
of deep characterization and
structures conceptual models

WP1 Management
WP2 Dissemination

Reservoir
Characterization

WP7 Concepts - WP8 Concepts-
Development and Development of
utilization of EGS superhot resources

Concept
Development
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Task 2.3: Open Access DB -\

Objective:

» 1 A

- | emal data, in the form of maps, datasets and models will b? i e
., organized and collected in a open access database and will be made " /' j
"‘ . available in a spatial data infrastructure according to international ..
standards and protocols XL -

A

Collected Resulting

data data
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EC vs Open Data /\\\W\K GEMex

\

U Horizon 2020 rules on open access to scientific publications is an obligation

U open access to research data, where opting-outs are possible, and research data management

Research data: statistics, results
of experiments, measurements,
observations resulting from
fieldwork, survey results,
interview recordings and images.
The focus is on research data
that is available in digital form.

Access and use
free of charge

Restricted
access
and/or use

- N = o o Vv M
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OADB

GEMex Open Access Database:

* Platform for management and
publication of (SDI)

* Open Source Platform

* Allow non-specialized users to share
data and

* Data management tools, metadata
implementation and map
visualizations

* Guideline to prepare the data

* Hosted by CNR

N7
'.\

4 \ {GEN\eX

> 2D data:

v

v

GeoNode

Points (point of samples,
boreholes, ...)

Lines (faults, alignments, cross-
sections traces...)

Polygons (areas of alteration,
geological formations, ...)
Maps (as georeferenced
images)

Grid maps resulting from 3D
modellings and numerical
simulation

@ National Research Council of Italy



OADB ';‘ GeoNode \\\l \ GEMeX

Old instance New instance
(2016 — 2020) (2020 — 2022)

> Technical il
echnical details » Technical details

v" 4 single core QEMU virtual cpu v 4 single core QEMU virtual cpu
v' 8 Gb RAM
v
v' Ubuntu 14.04.6 LTS v ﬁg:nljéllﬂg 04.5 LTS
v' Apache 2.4.7 v' Apache 2.4.29
v Tomcat 7.0.52 v" Tomcat 9.0.16
v OpenJDK 1.8.0_222 v OpenJDK-]_;I_ 0.9
g .0.
’ Geoserver 2.9 v’ Geoserver 2.16.2
Postgresql 9.3.24 v’ Postgresql 10.14
v'  GeoNode 2.4 — multi site v GeoNode 3 1.
[=]ss¥ [m]
[=]
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OADB ~ WV GEMex

\

Data

preparation
for GeoNode

Data

production

Guidelines to deliver (spatial) datasets on Open Access DataBase

1. File format (SHP, geotiff)
2. File description
Q title (e.g. rocks_sampling_location_all 20180528)
O abstract (i.e., describing each dataset contents)
O purpose for which you created the datasets
O any possible other supplemental information (e.g., the background data to

create the map if any, the accuracy, the used methodology to create the map, ...)

U

declaration on the data quality

U

keywords

@ National Research Council of ltaly




OADB - GeoNode landing page

Register  Signin

Welcome

GeoNode is an open source platform for sharing geospatial data and maps.
The GEMex Open Access Database will collect the data during all the life time of GEMex project

Search for Data.

O o

122 Layers 15 Maps
Click to search for geospatial data published by other users, Data is available for browsing, ageregating and styling to generate
organizations and public sources. Download data in standard maps which can be saved. downloaded, shared publicly or restricted
formats. to specify users only.
Explore layers » Explore maps »
3 Documents 4 Users

As for the layers and maps GeoNode allows to publish tabular and Geonode allows registered users to easily upload geospatial data and
text data, manage theirs metadata and associated documents. various documents in several formats.

Explore documents » See users s

Discover the available datasets.

Pawered by

English v

A GEMex

\

e
& ‘~

Features:

Landing page look & feel
customization

122 layers

15 maps

@ National Research Council of ltaly



OADB - GeoNode list of layers /\}\W\ GEMex

-

e

Explore Layers Upload Layers ' . ‘

e 122 Layers found o~

No list items selected. Use the
selection fields to add.

MODELLING +
@ ACO_density_contrasts_crosssections

Create aMap —

The objective of this dataset is to give information to all GEMEx partners on
the results of the gravity measurements in the Acoculco geothermal field.
The results are given in density contrasts in 2D cross-sections. his dataset
contains 2D cross-sections of the 3D densidy model in Acoculco. The val...

Search n :guge:io"l\';umpy M 190ct2020 ® 1 0 * 0 ° 68 VeCtor
—— reate aMap
* 54 raster

'
# ps_insar_envi_2003_2007_1

No abstract provided

Filters Clear

v TEXT

Raster Layers @
[ 68)

Vector Layers

& EugenioTrumpy [ 3Jul2020 ® 6 M0 * 0
Q CreateaMap

MODELLING +
Ea) LH_post_caldera_volcanics_gl

3D geomodel model built from map, cross-sections, field work, borehole
data, analogue modelling, geochemical interpretation, geophysical surveys,
« thermal modelling, etc. Collaborative work achieved by European and
Mexican Partners: BRGM, CeMIE-Geo, CNR, UMSNH, UNAM, Uni Bari, Uni
Roma 3, Uni Utrecht...

------ & EugenioTrumpy [ 17Jun2020 ® 6 0 * 0
Q CreateaMap

@ National Research Council of ltaly




OADB - GeoNode layer details

chemical_isotopic_data_acoculco_waters

uisnonga
Ko

@ lnfo =A

Title
License
Abstract

Publication Date
Type

Category
Regions
Responsible

More info

Maintenance
Frequency
Restrictions
Edition
Purpase

Language
Supplemental
Information

Spatial
Representation Type

M Layer WMS GetCar

CERIE

ok * Ratir Comment * Favarite

chemical_sotopic_data_acoculco waters

Nat Specified 0

The dataset Chemical_isotopic_data_Acoculco_waters reports major and minor

chemical components and stable isotopic composition for ydrogen and oxygen
determined in collected water samgles. Cakculated partial pressures (in bars and
log10-value) and CO2 concentrations of dissalved CO2 were also inchuded.

June d4,2020,9:43p.m
Vector Data
ical €

There Are No Plans To Update The Data

embargoed

1

The scope of the dataset is to pravide infarmation to GEMex scientist about the
different kind of natural manifestation which can be collected in the studie.

English
These datasets were published (with Embarg: date 2021- 12 Jll an the Zenoda
data repasitary {link DOI: hetps: /idai

wector data is used to represent geographic data

: = N =

W0 GEMex

Metadata Detail
View Layer
Daownload Metadata
Legend

Maps using this layer
List of maps using this Lyer:

G ven

Create a map using this layer

Click the button below to generate a new map
based on this layer.

Styles

The following styles are associated with this
layer. Choase a style to view it in the preview
mag.

@ default style}

About

Responsible, Point of Contact, Metadata
Author

M

e
'.\

Layer metadata

Data and metadata
download

Link to publication in
the ‘Supplemental
info’

@ National Research Council of ltaly



OADB - GeoNode layer details

W ot
Oinfo | =Attribute

Title

License

Abstract

Publication Date
Type

Category
Regions
Responsible

More info

Maintenance
Frequency
Restrictions
Edition
Purpase

Language
Supplemental
Information

Spatial
Representation Type

e

em

dif
En

da

svamial

o ot

Oinfo = Attributes

Title
License
Abstract

Publication Date
Type

Keywards
Category
Regions
Responsible

More info

Maintenance
Frequency
Edition
Purpose

Language
Data Quality

Supplemental
Information

Spatial
Representation Type

ACO_density_contrasts_crosssections

* Sh # Ratir Comments # Favarite

ACO _density_contrasts_crosssections

CCBY40(CCBY40)1 O

The abjective of this dataset is to give information to all GEMEx partners on the
results of the gravity measurements in the Acoculco geothermal field. The results
are given indensity contrasts in 2D cross-sections. his dataset contains 2D cross-
sections of the 30 densidy model in Acoculco. The values represents density
contrast in g/cm” with a background density of 267 giom’. The gravity campaign
corresponds to 84 gravity

stations measured during the GEMex project, with participation ..

Oct. 19,2020, 3:24 pm.
Vectar Data

culco , gravity , Squat ty model&quat

There Are No Plans To Update The Data

1
The abjective of this dataset is to give information to all GEMEx partners on the
results of the gravity measurements in the Acoculco geothermal field. The ...

English

In Acoculco, B4 gravity stations were acquired in May 2018 in an about 5 x 3 km?
rectangular grid criented NE-SW and NW-SE with a typical staticn distance of
400 m to each other. The data guality bases on the measurement accuracy of the
differential GPS [vertical: 5 mm) and the gravimeter (0001 mGal) and the
standard deviation of the gravity and GPS measurements. During the surveys,
Fravity measurement: pe times. Th ment with lowest
standard deviation was selected for further investigation.

Nessuna informazione formita

vector data is used to represent geographic data

W0 GEMex

Metadata Detail
View Layer

Download Metadata

Legend
7
7

Maps using this layer
List of maps using this layer:

Create a map using this layer

Click the button below to generate a new map
based on this layer.

Styles

The fallowing styles are associated with this
layer. Choase a style to view it in the preview
mag.

®{default style) gravity cross_sections_a

About

Responsible, Point of Contact, Metadata
Author

M

e
"~

Layer metadata

Data and metadata
download

Link to publication in
the ‘Supplemental
info’

Pawered by
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OADB - GeoNode layer details

*

Publication Date
Type

Category
Regions
Responsible

More info

Maintenance
Frequency
Restrictions
Edition
Purpase

Language
Supplemental
Information

Spatial
Representation Type

svamial

X

San Josh Corr3l

o ot

Publication Date
Type

Keywards
Category
Regions
Responsible

More info

Maintenance
Frequency
Edition
Purpose

Language
Data Quality

Supplemental
Information

Spatial
Representation Type

N Layer

ACO _d
ccay«
The abji
results |
are give
section:
contras
corresp
station:

Oct. 19
Vectar |

There A

1
The abj
results
English
In Acoc)
rectang
a00mt
differer
standar
gravity|
standar
Nessun

wectar ¢

M Laye

W0 GEMex

LH_post_caldera_volcanics_g1

8
ailage Metadata Detail

View Layer
3
Download Metadata
X 0 Legend
Maps using this layer
e 18 P E
| This layer is nat currently used in any mags.
O o e e
: : R Create a map using this layer

Olnfo | SAttrbutes  #* Shar * Ratings Comments % Favarite Click the button below to generate a new map

based on this layer.
License Not Specified 0
Abstract 31D geomodel moded built from map, cross-sections, field wark, borehole data,

analogue madelling, geachemical interpretation, geophysical surveys, thermal Styles

modelling, etc. Callabarative work achieved by Eurapean and Mexican Partners: The fallowing styles are assaciated with this
BRGM, CeMIE-Geo, CNR, UMSNH, UNAM, Uni Bari, Uni Roma 3, Uni Utrecht, and |ayer. Choase 2 style to view it in the preview
GEMex T2.1 team. .

Publication Date  June 17,2020, 2:41 pom.
Type Raster Data

®{default style) Post_CaldVolca G1

Keywords 3D geomodielling, enhanced geothesmal system , geokogical interpretation,
physical interpretation , gsothermal exploration , geothermal systen About
! isciplinary integration, Las Humeras , superhat geatherr Responsible, Point of Contact, Metadata
oo Author
Category  Madelling ©
Regions  Mevico -
Responsible ugenio
More info

Maintenance  There Are No Plans To Update The Data

Frequency
Restrictions  embargoerd
Edition 1
Purpase 10 on of th f the the underground of the Los

Humeros area. The output of the 30 geomadel was used as input for numerica...
Language English
Supplemental  DTM [30m x 30m grid), 56 drillholes from CFE {Comision Federal de Electricidad],
Information  Los Humeras updated local medel {Calcagno et al, WGC2020),

Spatial  grid data is used to represent geographic data
Representation Type

e
'.\

Layer metadata

Data and metadata
download

Link to publication in
the ‘Supplemental

Mags About Paowered by

@ National Research Council of ltaly



OADB - Geonode map description

<\ GEMex

\

Q Search Register  Signin

- o
Metadata Detail

= - pra.
Cawraien View Map
- —
Map Layers
This map uses the following layers:
o B e —
N ty_2000bsl
v_1000bsl
El -
I
L " ] =
EOPERSIFeeMap contributors.
ks
O Info * Share W Ratings > Comments * Favorite
Copy this map
Title Los Humeros resistivity map Duplicate this map and modify it for your own
License Not Specified © purposes
Publication Date  June 4, 2020, 8:46 p.m.
. Create aNew Map
Category elling @
Regions Global
Responsible eugen About
Moreinfo - Responsible, Point of Contact, Metadata

Author

Language English
Supplemental No information provided
Information

eugenio

CNR

I Map layers WMS GetCapabilities d

Powered by

English

e
& .\

Map metadata
(e.g. list of layers)

@ National Research Council of ltaly



OADB GEONODE WebGIS user interface

\

\

iV GEMex

Y BT T Rescter Signin

Tlatlauquitepec -~ CalaNorte
< roapi

X

Los Humeraos resistivity cross-sections

¥ Cala sur
N * Tata £
Wi Los Humeros resistivity map ;s o Lat: 19,676 - Long: -97.436
| Las Lomas —d Tahhuinco ’ {
Filtra layers Y " sosiniin {comvinco |
Oconién de x
Betancout TOPRRNOUR | e P San Bl
H urcide - = r @ 3
i - Xonocuautia . Sect label: 020NS_E1400
-y { - U LINK: Open
& Default - \ 4 Zaragoza, Gdmez Poniente . \
¢ i Non ci sono features per | seguenti layers: MT survey in Los Humeros 2018
= @ MT survey inLos Hu... < ‘.ummm A
: / :
= © Los Humeros resistiv... <
MEX 128
g 2008 | I
= @ LH_resistivity_2500as| < San Migue!
Tenextatiogan
= & LH resistivity < & g
o
& |
1
= & LH_resistivity_1000asl < . !
: !
1
MEX 129D
= & LH_resistivity_Oas < 1
i
¥
= @ LH_resistivity_1000bs <
Santiage Xenacatian
= @ LH_resistivity_2000bs <
Cuyoaca fprimera
seccion)
j L] /
[ ] i }
MEX 129 i |
\
/ Xakiganapa )
IV {
. \
-
f Abende (€alonia 0 !
Ignacio Allende) o
Guadalupe
E Sarsbia
. T e
- a
o

* Save map .

* Print map « Style layers

Measure distances and areas

e
[ 4 .‘

* Query the map

@ National Research Council of ltaly



OADB GEONODE WebGIS user interface

iV GEMex

W

/\r\_\m Data v Maps

About v

Q Search Register  Signin
Tlatlauquitepec 7 Cala Norte
Atempan Los Humeros resistivity cross-sections

Tatauzoquia - Lat: 19,676 - Long: -97.436

I Los Humeros resistivity map |
{1t e Tk e y {
- £l Moo Teznuatepec P e Chignaut 0 a
Filtra layers Y " |

@ e Acacpan

* Save map
* Print map

Apatauyan i
Ocotén de -
Betancout Tepstapcia o B A7 Sani
irbide o = ‘ @ 3
_ i Xonocuautla Sect o
~x label: . 400
- - LINK: @
& Default - \ / Zaragoza, Gmez Poniente ? X,
¢ 2 Non ci sono features per | seguenti layers: MT survey in Los Humeros 2018
= @ MT survey inLos Hu... < h"““‘“’ LS e
100% ) i zaro J
= © LosHumeros resistiv... < S Ng E1 400 N
MEX 128 —
¥ 100% | 7 In.a.s.l. L L 1 1 1 1 1 1 L 1
| | am
= @ LH_resistivity_2500as| < San Miguel | | 200
Tenextatilogan |
= & LH _resistivity < &
v 150
§
i
= @ LH_resistivity_1000asl < !
!
i 1004
MEX 129D
= & LH_resistivity_Oas < H
|
3
= @ LH_resistivity_1000bs < 70
Santiago Xonacatian
= @ LH_resistivity_2000bs < 30
Cuyoaca fprimera
seccion)
L]
-
MEX 129 10
f Xakiganapa
<4
s E
I Allende (€alonia
Ignacio Allende)
Guadalupe
San Andros b
, . gt 1
[ 5 2 et
I =N km |
i y SN AN

*  Measure distances and areas
* Stvyle layers

* Query the map
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Conclusions & Considerations /\§

iV GEMex

\

L ——
PSR
v o

PG | "‘Cdnceﬂtuai"lssues

l Geonode GeoNode
Summit Summit
O EC require to share and make available research 2020 2016
data from funded projects (Online) (Rome)
L Open Science principles GEMex
project
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