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Summary
This report documents the activities and products of Task9.1 in LEAP -RE, focused on
geoscience data collect ion to be used in the Geothermal Atlas of Africa.
The compilation of relevant data in T9.1 has been approached in a three - step approach.

x Gathering o f information, and processing by partners by a collective action and
compilation of the data in a central GIS database in public domain QGIS, such that

it allowed easy sharing and discussion among partners L. The activities are listed in
section 2

x funneling the information towards datasets which can be presented in a public
web -based Geothermal Atlas, as well as to ensure that original owners  of data

agreed that data can be presented in the Atlas. The details are given in section 3

x Fill in gaps in information and subsurface models which are required for
presenting resource potential on a pan - African scale. These include  porosity -depth
interpretation for sedimentary basins and associated maximum potentially
SSHUPHDEOH" VHGL P Hegidverary $a8iKs, and interpretation of
permeable fault zones , and a temperature model . The serve as input for potential
calculations carried out in T9.2 and T9.4.

This resulted in various geoscientific maps, outlined in Table 1 of this report, graphically
in the Annex and  all available on the public website =~ Geothermal Atlas of Africa (gaa -
proxy.azurewebsites.net)

! This activity was led by the the former task leader of T9.1 ( GFZ) who transferred the
task lead to TNO. This role included the coordination of the whole task involving the other
partners and the planning of Task 9.1 meetings
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1. Introduction

This report documents the activities and products of Task9.1 i n LEAP-RE, focused on
geoscience data collect ion to be used in the Geothermal Atlas of Africa .
The compilation of relevant data has been approached in a three -step approach.

X Gathering of information, and processing by partners by a collective action and
compilation of the data in a central GIS database in public domain QGIS, such that
it allow ed easy sharing and discussion among partners 2. The activities are listed in
section 2

x funneling the information towards datasets which can be presented in the
Geothermal Atlas, as well as to ensure that original owners  of data agreed that
data can be pre sented in the Atlas. The details are given in section 3

x  Fill'in gaps in information and subsurface models which are required for
presenting resource potential on a pan - African scale. These include porosity -depth
interpretation for sedimentary basins and associated maximum potentially
SSHUPHDEOH" VHGL P Hadier®aty DaBiKs, and interpretation of
permeable fault zones , and a temperature model . The results are shown in section
4, and served as input for potential calculations carried out in T9.2 and T9.4.

2 This activity was led by the the former task leader of T9.1 ( GFZ) who transferred the
task lead to TNO. This role included the coordination of the whole task involving the ot her
partners and the planning of Task 9.1 meetings
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2. Information gathering process and
aspects

The following activities in particular in the first two years contributed to compilation of
relevant datasets for the Geothermal Atlas

- Communication with external partners for networking and data acquisition (e.g.,
IRENA, Royal Museu m for Central Africa, GRO -GTP, KenGen, GDC).

- Development of a questionnaire for external partners for further data collection.

- Development of concepts for the storage and provision of the GAA datasets after
the LEAP - RE project has ended.

- Development of comprehensive GIS project as a working document for data
FROOHFWLRQ 6KDSH ILOHV UHSRUWYV SGhfhe ddvQdpett®E QJ DOO PHYV
a structure for the GAA.

- Abstract for World Geothermal Congress 2023 and ARGeo -Co.

- Initiate cont acts and project discussions with Dr. Damien Delvaux (Royal Museum
of Africa, Belgium) and Dr. Magdala Tesaure (University of Trieste) for a
collaboration in data acquisition of the central part of Africa (Congo Basin and
Craton, and surrounding areas).

- The BGS "EARTH" dataset / GIS model / report (covering the East African Rift
region) was made available to the Task Lead to help populate the GAA with pre -
existing data. They a Iso released the report covering the above and the DOI.
Opening of continental -scale "hidden" data within the "EARTH" model, and
incorporation of additional continental -scale data. After a major literature search
and review, a list of references was produced in which about 80 references related
to geothermal activities (m ainly technical reports in French and some documents)
in Africa were identified. The main African countries concerned are the Republic of
Djibouti (about 53 references), Rwanda (6 references), Madagascar (6
references), Tunisia (5 references), Morocco (4 r eferences), Cameroon (3
references), Burundi and Mozambique (2 references). The heat flow database for
continental Africa was also retrieved from the Africa GIS project (Guillou - Frottier
etal., 2002 - BRGM/RP-51902 -FR report, 56 p.). Most of the activitie s described
in these documents derive from surface geothermal exploration work carried out
between 1970 and 1995 in the fields of structural geology, geological mapping,
volcanology, mineralogy, geochemistry of hot spring fluids, geophysics and
hydrogeolog y. Unfortunately, most of these documents are in restricted access
and cannot be consulted in open access. Furthermore, it was decided to develop a
guestionnaire, which provides a good overview of the data needed/required for
the Geothermal Atlas for Afric a in order to obtain relevant data from all African
geological surveys (English/French version). Compilation of data from existing
reports and databases was also carried out. Libraries in KenGen, the Ministry of
Energy in Nairobi and elsewhere were visited . Relevant paper reports were
identified, some of which have data on geothermal sites in the country, and a
summary was made for some of the information they have (covering geology,

thermal, geochemistry and hydrogeology and geophysics). Additionally, work was
carried out to develop the concept of geothermal play -types. Based on the
geodynamic characteristics of the African continent, 10 geothermal play -types

were proposed and mapped. These types of plays condition the type of
geothermal development to be ¢ onsidered, in terms of exploration, drilling
strategy, possible applications and overall economics.

- For the data collection and digitisation of already published data, all previous
works related to geothermal energy were listed. In particular, the geological map
of Djibouti was digitised to provide a shape -file for the project's metadata file.
Then the geothermal manifestations (hot springs an d fumaroles) of Djibouti were
well collected.
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- Afocus on the structural geological data of the Main Ethiopian Rift (MER) was
carried out. The following datasets were organised and collected: (i) faults; (ii)
caldera edges; (iii) volcanic vents; (iv) fault -slip data; (v) rock dating; and (vi)
geolocation of the maps from which the datasets were collected. The following
continental -scale datasets were prepared: i) geothermal power plants; ii)
distances to different plate margins; iii) density, magnitude and depth of
earthquakes; iv) groundwater resources; v) rainfall; vi) surface air temperature;

vii) sediment thickness; viii) global surface heat flux; ix) altitude; x) carbon
dioxide emissions; xi) suitability map of geothermal power plants.

- Structural geolog ical datasets at the MER scale contribute to volcano -tectonic
characterisation and implications for geothermal exploration in Ethiopia.

- Data collection on geothermal information in Mozambique was also carried out.

The information was collected from the Mi nistry of Mineral Resources and Energy

and from published books and documents. The main findings of the study are: (i)
Prospective geothermal areas occur in areas affected by tectonic events related to

the Karoo and the southern extension of the EARS; (i) Manifestations of
geothermal activity are hot springs of temperature between 37 and 950C; (iii) The

depth of potential geothermal reservoirs was estimated from a limited number of
geophysical data to be located at 1.5 -2.5 km depth; (iv) Small geothermal p ower
plants are predicted to be the most suitable for development. However, more

relevant studies are still needed to confirm this potential across the country.

- Aninventory of past research work involving Africa was also made. Collected and
uploaded rele vant research papers containing data of direct or indirect interest for
some states such as Libya, Morocco and DDRC.

- Continental -scale work has also been carried out, taking up some papers prepared
by the CNR on geothermal geographic suitability assessmen t, which has
considered several datasets worldwide. With these continental scale datasets, it is
possible to assess the main prospective areas in Africa for the exploitation of

geothermal resources of the collection of the mentioned datasets, as well as th eir
digitization . In addition, metadata description and GIS webservices were
prepared.

- NARSS work includes making a vailable relevant data

- Open sources volcano data, From the Smithsonian Institution, Global Volcanism
Program, American Geological Institute, Geological Survey (U.S.) and
Environmental Systems Research Institute (Redlands, Calif.)

- Meta data (publications and other data) uploaded to the Nextcloud by different
partners

- BGS groundwater Atlas (Open Access)

- TNO and UU data compilation and QC of open  -source data of
geothermal/geological information (Internship and MSc Thesis Hofstra (2022 -
2023) : Basin shapefiles (Evenick, GETECH, Robertson) , Hydrocarbon provinces
(USGS) . Porosity, permeability measurements (for reservoirs in sedimentary
basins) , Geological/seismic cross -section data (from literature) , Well data (from
literature) , Limberger et al. (2018) grids indicating global geothermal potential
indicators. Compilation of Continental scale data , jointly with GFZ and CNR ,
including  Moho/Crustal/lithosphere depth (Finger et al. (2022), Globig et al.
(2016), Swillus et al. (2019) , Gravity data: BGI_WGM2012, EGM2008 , Magnetics
data: WDMAM (2015), EMAG2 , Global Fault data: GAF -database , NASA surface
temperatu re data (2022) , Global seismic hazard assasement program (GSHAP) ,
Sedimentary thickness models: Laske & Masters (2013) (Already in other
models), Straume et al. (2019) , Creation of reservoir characteristics database
(Excel) with the emphasis on porosity -depth , Sedimentary basin hame
nomenclature & synonym database , Digitalization of well & cross  -section data
from literature. Geothermal energy indicator analysis, resulting into indicator
maps .

- Definition of geothermal provinces in Africa and display of relevant publications
and reports in the atlas as point data (including metadata)
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- Contineously more detailed datasets for the east African Rift, including data
provided by CNR for Ethiopia, and at national scale.
- Drafting requests for letters to the organisations hosting the data for permission
to access the data in their custody. With that permiss ion, we will arrange for the
data to be collected or photocopied and then entered into the LEAP -RE database.
- The surface temperature of Djibouti is conducted using satellite image
processing.
- Digitized selected geological, geochemical and geophysical data from BRGM
technical reports and printed documents relating to the Republic of Djibouti,
Madagascar, Tunisia, Morocco and Cameroon, which will be integrated into the
Geothermal Atlas for Africa.
- Sorted and convert ed the datasets into GIS format and a central GIS project in
public domain  QGIS to be shared among partners
- Create d the conditions in terms of equipment and money for field trips to collect
in situ data and acquire relevant information in the central and northern provinces
of the country within the relevant national and provincial directorates of the
Ministry of Minera | Resources and Energy (MIREME). The work consisted of the
inventory and  characterization  of hot springs in order to define their best and
most rational public use. Linkage with other geoscience subject areas such as
plate tectonics and seismic activities for a better understanding of shear zones
and potential geothermal zones was done ._Compilation of sedimentary basin
information of relevance for geothermal potential in Africa. Analysis of geothermal
energy potential for sedimentary basins.
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3. Resulting geoscientific maps

In the first two years of the project the focus has been on collecting all geoscientific
information relevant for geothermal resource assessment , and have been graphically ben
displayed in the annex

In the last year the inform ation has been funneled  towards datasets which can be

presented in the Geothermal Atlas, after ensuring that original owners of data agreed
This resulted in various geoscientific maps, outlinedin Table 1 and available on the
website Geothermal Atlas of Africa (gaa - proxy.azurewebsites.net)

Table 1 ,shows the subdivision in thematic Groups of all maps that are in Geothermal
Atlas of Africa (gaa _-proxy.azurewebsites.net) from T9.1:

- Basins: Various sedimentary basin maps from different sources are being
presented. This includes thic  kness maps, hydrocarbon provinces and cross
sections located in Africa, and resistivity data for Djibouti.

- Remote sensing: Remote sensing techniques resulted in maps of surface
temperature, magnetic anomalies, bedrock relief, and precipitation for Africa.

- Surface geology: For each African country hydrogeological maps are made.
Additionally, the location of volcanoes in Africa and gravity data in Djibouti are
shown.

- Tectonics: This group includes maps of (major) faults location and activity in
Africa, crustal and lithospheric thicknesses, seismic hazard areas, location and
type of major plate boundaries and Moho depths from various sources.

- Thermal data: Here maps sh ow locations and type of (thermal) wells in Africa,
caldera volcanoes in Ethiopia, heat flow for Africa, name and type of hot springs in
the East - African rift system derived from various sources, and potential locations
for geothermal energy exploitation i n Mozambique based on thermal springs
geochemical characterization.

- Thermal model:

- Input Potential: Includes complementary information for resource potential
calculations including  interpreted permeable fault zones (volcanic) and geothermal

layer_group  |\9| filename [+1] full_name |~ ipti [~]
Basin shapefile of sedimentary basin in Africa with sedimentary thicknesses of at least 2km. Contains
. B . geelogical information about the sedimentary basins as basin name, class/type and age. Created by
Basins basins (greater than 2km).zip Basins (greater than 2km) ) 3 ) N .
extracting data from open sources into a series of shapefiles and rasters containing information on
culture, geology, geothermal and geophysical data.
Shapefile showing the location of sedimentary basins in Africa compiled from previous work. The
Baeins African_Basins Evenick 2021.2lp Basins Evenick (2021) sedimentary basin have been revised to simplify the bourders of sedimentary basin, as the definition of

a basin (boundary) is often contested. Includes the name, geometry, type, age and evaporite content of

a given basin.

Shapefile showing the location of sedimentary basins in Africa. Part of the Robertson new ventures
African Basins classified by sub regime )
Basins ‘ ! Basins Robertson (2019) product suite. Includes information on the name, geometry, type and the hydrocarbon exploarion
Robertson Basins and Plays.zip )
status of a given basin.

ek M R cediThick af Combined sedimentary thickness map of Africa (and surrounding regions). This map Is composed of the

Basins f‘ @_Masters_Straume_SediThick_Africa.t Combined sediment thickness Africa map from Laske & Masters (2013) and the map from Straume et al (2019). If there is data from both
i

maps, the data from Straume et al (2019) is used as it has a better resolution.

§ Shapefile showing the location of cross-sections (seismic, schematic or moddeling). This data is
Basins Cross_Sections_Africa.zip Crossections o )
- - digitilized from available literature data, see source in atribute table.

GlobSed_v3_Oceanic_St t_al_2019
Basins obsed_vS _Deeanic_straume_et_sl Global oceanic sediment thickness Straume et al (2019)

af from previous work and new data compilation efforts.
Basins Laske_Masters_SediThick_Global_2013.tif Global sediment thickness Laske & Masters (2013) Global sediment thickness data as part of the CRUST1.0 madel.

Shapefile showing the location of hydrocarbon provinces with proven petreleum reserves. This data is

A global 5-arc-minute total sediment thickness grid for the world's oceans and marginal seas compiled

Basins Hydrocarbons_Africa-Arabia.zip Hydrocarbon provinces Arabia Africa )
- compiled as part of the USGS's world Energy Project (WEP).
i i ) Sediment thickness map, data from Laske & Masters 2013, masked by the african plate shapefile.
fa Sediment_thickness_res_05_annual_years_| Sediment thickness res 05 annual years 1997 Clim scen
asing
1997_Clim_scen_historical_global_Africa.tif historical global Africa

Shapefile showing the location of active sedimentary basin/depositional centers of Africa catagorised

Basins African_Basins.zip Sedimentary basins by basin structure and climate-zone.
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Resistivity measurements made around the Assal 1 and 2 wells

Basins. djibouti_resistivity_assal_wells.zip Djibouti resistivity Assal wells

M t: de in th tral part of the Assal Rift
Basins djibouti_resistivity_central_assal_rift.zip Djibouti resistivity Central Assal Rift easurements made In the centralpart of the Assal &1
Basins S_thick_Combi_UTM_12.5km-stitch.asc Updated sediment thickness map Sediment thickness map
Basins k_EVE_UTM_12.5km.asc Athy's Constant Athy's constant
Basins Phi0_EVE_UTM_12.5km.asc Surface porosity Surface porosity
Basins. PhiBase_EVE_UTM_12.5km.asc Base porosity Base porosity

Remote sensing

Air_Surface_Temperature_NASA-NEX_ense
mble_reprocessing_res_05_annual_years_
1950_Clim_scen_historical_global AFRICA.
tif

Air Surface Temperature NASA NEX ensemble
reprocessing res 05 annual years 1950 Clim scen historical
global AFRICA

Air surface temperature of Africa derived from NASA, masked by the Africa plate shapefile.

Remote sensing

Aur_continental_surface_temp_2022_fixed.
tif

Average continental surface temperature 2022 (Clipped)

Map showing the average continental surface temperature of the year 2022. This map was created by
interpolating raw monthly satalite data to fill holes in the grids and subsequently adding and averaging
the monthly surface temperatures of the year 2022. The data is clipped to only show the African
continental region. Data from other regions should be ignored. The raw data is collected during the
daytime by the Moderate \ Imaging Spectroradi (MODIS), an instrument on NASA's
Terra and Aqua satellites. Please note that the type of "surface” MODIS measures varies as a function of

location. In some places, the measurement represents the skin temperature of the bare land surface. In
other places, the temperature represents the skin temperature of whatever is on the land-including
snow and ice, or the leafy canopy of forests and crop fields, or human-made structures such as
pavement and building rooftops.

Remote sensing

Avr_sea_surface_temp_2022_fixed.tif

Average water surface temperature 2022 (Clipped)

Map showing the average water surface temperature of the year 2022. This map was created by
interpolating raw monthly satalite data to fill holes in the grids and subsequently adding and averaging
the monthly surface temperatures of the year 2022. The data is clipped to only show the African
continental region. Data from other regions should be ignored. The sea surface temperature map
shows the temperature of the top millimeter of the ocean's surface. The Moderate Resolution Imaging
Spectroradiometer (MODIS) instruments aboard NASA's Terra and Aqua satellites collect global
measurements of sea surface temperature accurate to within half a degree Celsius.

Remote sensing

EMAG2_V2_Clipped.tif

Earth Magnetic Anomaly Grid (EMAG2)

Earth magnetic anomaly grid derived from ship, airbone and satalite data, part of the EMAG2 V3

model.

Remote sensing.

ETOPO1 2022 Bedrock_60as.tif

ETOPO1 Bedrock relief model

ETOPO 2022 global relief model, clipped from 30W te 60E and 40N to 405.

Remote sensing

Precipitations2018_MOD_AFRICA. tif

Precipitations2018 MOD AFRICA

Precipitation map of Africs, masked by the African plate shapefile. (onshore and offshore have different

resolutions > different sources?)

Remote sensing

Magnetic Map.tif

World Digital Magnetic Anomaly Map (WDMAM) 2015

Magnetic anomaly map Africa, derived from the World Digital Magnetic Anomaly map (WDMAM). Note

that the blury areas are iterpolated due to not containing data points.

Hydrological map of Algeria as part of the Groundwater Atlas created by the BGS.

Surface geology Algeria_HG.zip Algeria HG
A [——— PEE Hydrological map of Angola as part of the Groundwater Atlas created by the BGS.
Surface geology Benin_HG.zip Benin HG Hydrological map of Benin as part of the Groundwater Atlas created by the BGS.
Hydrological map of Botswana as part of the Groundwater Atlas created by the BGS.
Surface geology Botswana_HG.zip Botswana HG
i i ) Hydrological map of Burkina Faso as part of the Groundwater Atlas created by the BGS.
Surface geology Burkina_Faso_HG.zip Burkina Faso HG
Hydrological map of Cameroen as part of the Groundwater Atlas created by the BGS.
Surface geology Cameroon_HG.zip Cameroon HG

Surface geology

Central_African_Republic_HG.zip

Central African Republic HG

Hydrological map of Central African Republic as part of the Groundwater Atlas created by the BGS.

Surface geology

Chad_HG.zip

Chad HG

Hydrological map of Chad as part of the Groundwater Atlas created by the BGS.

Surface geology

Cote_d_lvoire_HG.zip

Cote d Ivoire HG

Hydrological map of Cote d'lvoire as part of the Groundwater Atlas created by the BGS.

Surface geology cratons.zip Cratons Shapefile showing the regions of cratonnic lithosphere in Africa.
o Hydrological map of Dijbouti as part of the Groundwater Atlas created by the BGS.
Surface geology Djibouti_HG.zip Djibouti HG
Hydrological map of Democratic Republic of Congo as part of the Groundwater Atlas created by the
Surface geology DRC_HG.zip DRC HG Bos
Hydrological map of Ethiopia as part of the Groundwater Atlas created by the BGS.
Surface geology Ethiopia_HG.zip Ethiopia HG verolog 3 piaasp Y
Hydrological map of Gaben as part of the Groundwater Atlas created by the BGS.
Surface geology Gabon_HG.zip Gabon HG g e B = 7
. Hydrological map of Gambia as part of the Groundwater Atlas created by the BGS.
Surface geology Gambia_HG.zip Gambia HG

Geological map of Egypt, from NARSS.

Surface geology Geology.zip Geological map Egypt
Surface geology Ghana_HG.zip Ghana HG Hydrological map of Ghana as part of the Groundwater Atlas created by the BGS.

o ) Shapefile showing the location of outcropping granites according to the USGS lithological map of Africa.
Surface geology granites.zip granites

Surface geology

Groundwater_Resources_res_05_annual_y
ears_2011_Clim_scen_historical_global_Afr

Groundwater Resources res 05 annual years 2011 Clim
scen historical global Africa

Grounduwater resources map?

ica.tif
) X X Hydrological map of Guinea as part of the Groundwater Atlas created by the BGS.
Surface geology Guinea_HG.zip Guinea HG
Surface geology Kenya_HG.zip Kenya HG Hydrological map of Kenya as part of the Groundwater Atlas created by the BGS.
Hydrological map of Lesotho as part of the Groundwater Atlas crezted by the BGS.
Surface geology Lesotho_HG.zip Lesotho HG
L Hydrological map of Liberia as part of the Groundwater Atlas created by the BGS,
Surface geology Liberia_HG.zip Liberia HG

Surface geology

LithoMap_Africa.zip

Lithological map Africa

Shapefile showing  lithological map of Africa differentiated by geologic time (intervals) made by the
USGS (2001).

Hydrological map of Madagascar as part of the Groundwater Atlas created by the BGS.

Surface geology Madagascar_HG.zip Madagascar HG
) Hydrological map of Malawi as part of the Groundwater Atlas created by the BGS.
Surface geology Malawi_HG.zip Malawi HG
Surface geology Mali_HG.zip Mali HG Hydrological map of Mali as part of the Grounduater Atlas created by the BGS.
- Hydrological map of Mauritania as part of the Groundwater Atlas created by the BGS.

Surface geology Mauritania_HG.zip Mauritania HG

Hydrological map of Morocco as part of the Groundwater Atlas created by the BGS.
Surface geology Morocco_HG.zip Morocco HG

B N ~ Hydrelogical map of Mozambigue as part of the Groundwater Atlas created by the BGS.
Surface geology Mozambique_HG.zip Mozambique HG
Surface geology Niger_HG.zip Niger HG Hydrological map of Niger as part of the Groundwater Atlas crested by the BGS,
o . o Hydrelogical map of Nigeria as part of the Groundwater Atlas created by the BGS.

Surface geology Nigeria_HG.zip Nigeria HG

Hydrological map of Republic of Congo as part of the Groundwater Atlas created by the BGS.
Surface geology RepConge_HG.zip RepCongo HG

Hydrological map of Senegal as part of the Groundwater Atlas created by the BGS.
Surface geology Senegal_HG.zip Senegal HG

. Hydrological map of Sierra Leone as part of the Groundwater Atlas created by the BGS.
Surface geology Sierraleone_HG.zip Sierraleone HG
N Hydrological map of Somalia as part of the Groundwater Atlas created by the BGS.

Surface geology Somalia_HG.zip Somalia HG

Surface geology

SouthSudan_HG.zip

SouthSudan HG

Hydrological map of South Sudan a5 part of the Groundwater Atlas created by the BGS.

Surface geology

Sudan_HG.zip

Sudan HG

Hydrological map of Sudan as part of the Groundwater Atlas created by the BGS.

Surface geology

Tanzania_HG.zip

Tanzania HG

Hydrological map of Tanzania a5 part of the Groundwater Atlas crested by the BGS.
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Surface geology Togo_HG.zip Togo HG Hydrological map of Togo as part of the Groundwater Atlas created by the BGS.
Surface geology Tunisia_HG.zip Tunisia HG Hydrological map of Tunisia as part of the Groundwater Atlas created by the BGS.
A Ugenda_HG.zip Uganda HG Hydrological map of Uganda as part of the Groundwater Atlas created by the BGS.
Surface geology volcanics.zip Volcanics Shapefile showing the presence of volcanic rocks.
Shapefile showing the location, status, hight and type of volcanoes in Africa that are thought to have
Surface geology LTS - been active in the past 10000 years (Holocene). From the Smithsonian Institution, Global Volcanism
- Program, American Geological Institute, Geological Survey (U.S.) and Environmental Systems Research
Institute (Redlands, Calif)
Hydrological map of Western Sahara as part of the Groundwater Atlas created by the BGS.
Surface geology WesternSahara_HG.zip WesternSahara HG
T Zambia_HG.zip Zambia HG Hydrological map of Zambia as part of the Groundwater Atlas created by the BGS.
Surface geology Zimbabwe_HG.zip Zimbabwe HG Hydrological map of Zimbabwe as part of the Groundwater Atlas created by the BGS.
Gravimetric data recorded between 1979 and 1980 and described in report BRGM 80 SGN 525 GTH.
Surface geology djibouti_gravity_data.zip Djibouti gravity data The data contains the Bouguer anomaly (d=2.67), measured G (-978000}, topographic correction
(d=2.39), position and altitude. 919 points are included
Tectonics active faults.zip Active faults Shapefile showing the location, relative activity and type of active faults in Africa.
) i Crustal thickness map of Africa derived from integrated modeling of elevation and geoid data and
Tectonics Crust_Thickness_Globig_etal_2016.tif Crustal thickness Globig 2016 .
thermal analysis, by Globig et al., 2016.
Shapefile showing the location of major faults in the East-African rift system, derived from Chrowicz
Tectonics EARS_Major_Faults.zip EARS major faults 2005)
Shapefile showing active fault traces of seismic consern globally. The data is compilled as part of the
Tectonics gem_active_faults.zip Faults (active) GEM's global Probablistic Seismic Hazard modeling efforts. Includes infromation on fault type, name
and other seismotectonic relavent information for some faults.
Map showing global seismic hazard areas. This Global Seismic Hazard Map depicts Peak
Ground Acceleration (PGA) with a 10% chance of exceedance in 50
Tectonics GSHARtf Global Seismic Hazard Map (GSHAP) years. The data is collected as part of the Global Seismic Hazard Assessment Program (GSHAP). Here, an
homogeneous approach of data collection is performed in different regions. The data was later
combined in one map as an mosaic like structure. For more information please check out the source.
Tectonics Lithosphere_Thickness_Globig_etal_2016.ti e @ AT Lithosphere thicknass map of Africa derived from integrated modeling of elevation and geoid data and
i thermal analysis, by Globig et al., 2016.
Tectonics major faults.zip Major faults Shapefile showing the location and type of major faults in Africa.
) Map showing the moho depth derived from S-wave seismic tomography data, by Finger et al., (2022).
Tectonics Moho_depth_Finger_stal_2022 tif Moho Depth Finger 2022 . A
For more information please look at the source.
) Global Moho depth map by Szwillus et al., 2019, derived from using a nonstationary kriging algorithm
Tectonics Moho_Depth_USGS_Szwillus_etal _2019.tif Moho depth Szwillus 2019 .
(Risser & Calder, 2017)
Map showing the moho depth uncertainty, by Finger et al., (2022). For mere infermation please look at
. Moho_depth_uncertainty_Finger_etal_202 -
Tectonics - Moho Depth uncertainty Finger 2022 'the source.
Tectonics plates_4_types_proj.zip Plates 4 types projection Shapefile showing the location and type of major plate boundaries.
Tectonics thinned lithosphere less than 100km.zip Thinned lithosphere less than 100km Shapefile showing the location of thinned lithosphere with thick less than 100 km

Thermal data

caldere_Ethiopia.zip

Caldera Ethiopia

Shapefile showing the outline of caldera volcanoes in Ethiopia, from CNR.

Thermal data

Earth_heat_flow_res_05_annual_years_20
13_Clim_scen_historical_global_Africa.tif

Earth heat flow res 05 annual years 2013 Clim scen
historical global Africa

Heatflow map Africa, masked by the Africa plate shapefile.

Thermal data

GG_HF_TC_well_data.zip

8GS well data (GG HF TC)

Shapefile showing the location and type of wells in Africa as derived from literature.

Shapefile showing the location of different types of wells in Africa. Includes information about well

Thermal data Global_Africa.zip Wells Africa name, state of temperature correction, (temperature?) gradient, heat flow, 2nd heat preduction of
some wells.
Shapefile showing heatflow and thermal related data of wells/sites in Africa, from BRGM.
Thermal data Heat_flow_BRGM.zip Heatflow BRGM
Shapefile showing the name and type of hotsprings in the East-African rift system, derived from
Thermal data Hot_springs_EARTH.zip Hot springs multiple sources.
Thermal data Hot_springs_TARGET.zip Hot springs Shapefile showing the location of hot springs in Africa.
Thermal data Hots_springs_Djibouti.zip Hot springs Shapefile showing the location of hot springs in Djibouti.
Thermal data HotSprings_NARSS.zip Hot springs Shapefile showing the location, name and temperature of hot springs in Egypt, from NARSS,

Thermal data

New_Data_Procesi_et_al_2022.2ip

New data Procesi et al 2022

Shapefile showing proposed locations of geothermal energy exploitation in the Tete region in

Mozambique, based on some thermal springs geochemical characterization by Procesi et al., 2022

Thermal data

0ilshale_Locations.zip

Oilshale locations

Shapefile showing the location of oil-rich shales in Egypt, from NARSS.

Thermal data

Themal Springs Mz.zip

Thermal springs Mz

Shapefile showing the location of thermal springs in Mozambique. The location/geological situation is
briefly decribed in the atribute table.

Thermal data

Thermal_Well_Data.zip

Thermal well data

Shapefile showing wells in which thermal properties have been measured, derived from multiple
sources. These properties include thermal gradient, thermal conductivity and heatflow.

Thermal data ThermalWells.zip Thermal wells sShapefile showing the location, name and temperature of thermal wells in Egypt, from NARSS.
Thermal model Input_hf.asc Input heatflow Heat flow

Thermal model input_Templkm.asc at 1km depth Temperature model at 1 km depth

Thermal model input_Temp2km.asc input at 2km depth Temperature model at 2 km depth

Thermal model input_Temp3km.asc input temperature at 3km depth Temperature model at 3 km depth

Thermal model input_Tempdkm.asc put at akm depth Temperature model at 4 km depth

Thermal model RFE_11_rab_UTM33.zmap Surface heat flow from model Surface heat flow from temperature model

Input Potential Faults_gridded.zmap Faults Gridded faults

Input Potential volcano_fault.zmap Volcanic faults Faults around volcanoes

Input Potential

Geothermal provinces.zip

Geothermal provinces

shapefile showing the location, geodynamic environment and energy aplication of different geothermal

play types. (Source unkown, GFZ/Jaques Varet?)

Table 1: Geoscientific sub

visualized in the Annex

(gaa_-proxy.azureweb

-groups and associated types of maps
and digitally available at

Geothermal Atlas of Africa

sites.net)
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4. Sedimentary basin and fault zone flow
properties and temperature model of
Africa
For resource assessment, it was required to f ill in gaps in information and subsurface
models which are required for presenting resource potential on a pan - African scale.
These include porosity -depth interpretation for sedimentary basins and associated

maximum potentially SSHUPHDEOH" VHG e Hdediiivertary $a%ins, the
interpretation of  permeable fault zones , and a temperature model

The results are shown in this section and served as input for potential calculations carried
out in T9.2 and T9.4.

4.1 Sedimentary basins and Porosity -depth
relationships

A porosity -depth relationship reflects the extent to which the porosity decreases with

depth , and is of great relevance for estimating flow propertie s for geothermal exploitation
in sedimentary aquifers (Van Wees et al., 2012) . This relationship strongly depends on
various factors such as sediment type and pressure. The aquifer permeability (reflecting

its quality for geothermal exploration) can in tur n be calculated from the porosity by a
porosity + permeability trend.

Porosity -depth relations have been established for the sedimentary basins of Africa and
are being categorized by age.  Regions with sufficient data are the basins in northern
Africa (Algeria, Tunisia, Libia, Egypt), the west and central Eastern African Rift basins,

the Nile and Niger delta, small parts of the horn of Africa and the basins of South - Africa
extending the basi ns in coastal Mozambique. The other parts of Africa do not have

sufficient data to construct a specific Athy -curve. We also observe that the areas with
sufficient data are smaller in the BGS basin model compared to the Evenick basin model

(Evenick, 2021).  The resulting porosity depth trends are demonstrated in Figure 1. Here

we can observe the following.

- The porosity -depth data of different ages are largely concentrated in point
clouds/lines for different depths.

- Most of the porosity measurements range from 0to 40 %, with some exceeding 40
to a maximum 690 of 60  %.

- Generally, the porosity decreases with an increase in depth. The general trend
shows a porosity between 30 and 35 % at the surface that decreases to porosities
ranging from5to 15 % at a depth of 4000 meters. However, some outliers as for
example the Silurian cluster with average porosities of 8 % a t depths around 100
meters and the Paleogene  line/cluster around a dept  h of 2500 meters deviate
from this trend.

- When e xcluding the carbonate reservoirs the general trend of the porosity -depth
relationship does not change . The data clusters that deviate from the general
trend are still present despite the filtering.

- Separatin g the measurements by age, the Cretaceous and Neogene
measurements, show a gradual decrease in porosity with depth in accordance with
$WK\JVY ODZ )RU WKH PHDVXUHPHQWY RI GLIITHUHQW DJHV QR FOH
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Figure 1:
Figure 1 Porosity -depth relationships of various African sedimentary
basins categorized by age. a) the porosity  -depth data from clastic and
mixed reservoirs, b) all the data including data from carbonate
reservoirs.

4.1.1  Athy curves per basin

When looking at the spatial representation of the extrapolated Athy -parameters (surface
porosity, base porosity and an Athy reduction parameter ) most of the data points in the
point clouds belong to the same basin (Figure 2) . Generally, the data of a basin is
concentrated around one point cloud. Some exceptions (i.e. Abu Gharadig, Gindi, Albert,

Nile and Niger Delta, Sirte, Shushan) do exist. Most Athy curves have surface porosity

values ranging between 25 and 45 %, with the complete range being 9 to ca. 55 %. At
3000 m depth, the porosity ranges from approximately 2 to 25%.

Porosity vs depth
0

4000 {

5000 -

a) . : m:ﬁ“.". b) e
Figure 2 a) Allfiltered publicly available porosity - depth data categorized
by basin of origin , b) Constructed Athy curves based on Porosity -depth

data for the sedimentary basins in Africa
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4.2 Gravity inversion modelling

The porosity -depth relationship parameters are projected onto pre -existing basin models
to create parameter maps. These parameter maps are subsequently used in gravity

inversion modeling  with the aim to confirm and constrain the basin depths in terms of
porous -and therefore permeable - sediments . Such modelling is applied in order to derive
a higher resolution sediment thic kness model of the sedimentary basins of Africa

compared to the Map of Laske et al. (2013).

4.2.1 Sedimentar y Thickness maps

The results of the gravity inversion runs have been made for each sub -area respectively
(Hofstra, 2024). As an example, the results for the Zaire basin are shown here (Figures 3-
6). Figure 3a shows the gravity anomaly observation values (circles in front) versus the

gravity anomalies values derived from the model resulting from the inversion model (cells

inthe back) persub -areasection . The colorindicates the magnitude of the gravity anomaly
(mGal) as indicated by the scale bar. Note that both the scale bar for the observations and
the model are identical, therefore the observation values and the model values can be
compared directly.  Figure 3b shows per sub -area section the residual between the gravity
observations and the model gravity anomaly values (c ircles in front) (mGal) versus the
modeled gravity values in the back (cells in the back). The residual is defined by the
subtraction of the observed values from the modeled values. The left scale bar is for the

residual values in front and the right scale bar is for the modeled values in the back, these
are not identical.
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Figure 3 Zaire Basin a) the gravity anomaly observation values versus
the gravity anomalies values derived from the inversion model; b) the
residual b etween the gravity observations and the model gravity

anomaly values versus the modeled gravity values.

Figure 4 shows per sub -area section the modeled gravity anomalies (y -axis) versus the
gravity anomaly  observations (x -axis) in mGal. Figure 5 shows per sub -area section the
sediment thickness of the initial model (in meters) of the sedimentary basins of Africa
based onthe sedimentary thickness maps of Laske etal. (2013)and Straume et al. (2019)
(Figure 5a) and the sediment thickness obtained through gravity inversion modeling (in

meters) (Figure 5b). Figure 6 shows per sub -area section the density values in the Basin3D
viewer. The depth and location of these cross -sections are chosen such  that they show a
representative part of the sub -area in question. Note that these figures are meant to
illustrate the general crustal density variations under the sub -area.
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Observations vs Model values Zaire MDA4
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Figure 4 Gravity anomaly observations (x - axis) vs the modelled values
(y -axis) for the Zaire basin inversion model

Figure 5 Zaire Basina ) Sedimentary thickness maps of the initial model,
b) the gravity inversion modelling results
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— — T

Menu | RHO v | Graphview Meny [RHO v | Graphview Menu |RHO
fiew

[2442692.8 : 266684.06 : 99999,0) 188 )61 . 14841818 : -32956.22 : 99999.0] 156 K142 [415129.94 : 5205121 : 99999.0] 134 K1

Figure 6 Crustal density distribution Zaire basin. From left to right: Map
view, N -Scross -section, E -W cross -section.

Figure 7 sho ws the sediment thickness maps for all sub -areas derived from the gravity
inversion modelling, which are merged with the input sediment thickness map (Figure 7).

Inversion Result Thickness (m) [
‘ i B <500

_ [ 500-1000
"B 1000-1500
B 1500-2000
I 2000-2500
I 2500-3000
© 3000-3500
~ 3500-4000
4000-4500
4500-5000
5000-5500
5500-6000
6000-6500
6500-7000
.| 7000-7500
I 7500-8000
B >s000

Figure 7 All sub -area gravity inversion results merged with the in put
sediment thickness map
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4.3 Potential permeable fault zones and flow -rates in
basins and fault zones

fauls_gridded
Band 1

"k

OpenStreetMap

Figure 8 potential perm eable faultzone raster discretization at 100km
resolution  based on overlap with active faults and active volcanic areas
in Africa

The potential permeable fault zones on an African scale have been assumed to

correspond to locations of active faults and volcanic activity ( Figure 8). For the
sedimentary basins it is assumed that porosity holds approximately a linear
relationship with permeability. Adopting such assumptions potential flow rate in
Afcrican basins and fault zones can be envisaged as depicted in Figure 9. Details

will be given in report D9.5 on T9.4
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directheat_FLOWRATE
Band 1
[l <= 50.0000
[ 50.0000 - 100.0000
[ 100.0000 - 150.0000
[] 150.0000 - 200.0000
(1 200.0000 - 250.0000
[] 250.0000 - 300.0000
[ 300.0000 - 350.0000
[ 350.0000 - 400.0000
[ 400.0000 - 450.0000

I > 450.0000
OpenStreetMap
Figure 9 potential  flow ra tes in aquifers located at 2 km depth in
permeable basins or fault zones in Africa  in m3/h. source D9.5 (in prep.)

4.4 Temperature Model

The 3D thermal model was built using a simplified version of a method that was

developed for the Netherlands and Europe (Bonté et al. 2012, Limberger etal.,, 20 18,
Békési et al 2020). It is based on a lithosphere scale conductive model which includes the

sediment thickness, the heat flow, the crustal structure, and the depth of Lithosphere -
Asthenosphere Boundary  (LAB). For the surface heat flow and underlying grids of the

crustal structure LAB, the results of Al - Aghbary et al. (2022) have been used ( Figure 8 ).

The 3D grid measures 8500x8600 kilometer horizontally (85x86 100 km cells), and has a
vertical resolu tion of 250 meter down to 15 kilometer (60 cells), and 2 kilometer down to
its base (118 cells).

In a first step (preprocessing), the 3D grid is set up ( Figure 9) using the location and
thickness of the sedimentary basins, upper crust, lower crust and | ithosphere as main
geometrical units. The surface level ETOPO is used as top reference level. The space

between sea level and the bottom of the Madagascar Channel is assigned a separate

code to account for the different thermal conditions. Rock (thermal) p roperties (heat
production and thermal conductivity) are assigned to the units using values from

Hantschel and Kauerauf (2009). The upper boundary condition is a combination of heat

flow and average surface temperature. The lower boundary condition is a te mperature of
1200 °C at the LAB. The heat equation is then solved for each vertical stack of grid cells

for each grid XY location ("multi -1D thermal calculations™). The resulting grid has a first
order estimate of the key properties temperature, heat produ ction and thermal
conductivity.
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Figure 10 Input screen for the preprocessing step

The temperature and heat flow conditions in this first model are different where

volcanoes are present. Therefore, the heat production in the preprocessor model was

changed. The known volcanoes were split in two groups: recent (active) ones in the East

Africa n Rift area, and old ones in the rest of the continent. In the depth range 3 -10 km
the heat production was then changed to 4e -5 W/mK for active volcanoes, and 2e -5
W/mK for old volcanoes. The increased heat production was then used in a second

modeling ste p to increase the temperature in the volcanic areas. This time, the multi -1D
approach was replaced by a full 3D calculation considering both vertical and horizontal

heat flow.

A set of temperature observations from the British Geological Survey (BGS) was used to
calibrate the 3D temperature model in a third step using ES -MDA (ensemble smoother +
multiple data assimilation). This is a heterogeneous data set because in some cases both
the depth below surface level and temperature are given, in othe r cases the depth and
the temperature gradient, or only the temperature gradient. This required various
processing steps of the data file to make it applicable:

x Recalculate depth as overburden thickness, not with respect to MSL.

X Use the surface temperatu  re grid for the surface temperatures (instead of

afixed T surface )

X Temperature observations with gradients lower than 15 °C/km or higher

than 45 °C/km are ignored (they appear to be outliers based on a study of the

point cloud)

X The gradientis used to ca lIculate the temperature at an (arbitrary) depth of

2500m when no depth is given.

X There is a total of 2243 entries in the database of which 1177 are on the

continent. An overburden thickness is given for 296 data points (only in the

Algerian Atlas, Algeria  n Interior Basins, Sirt Basin, Tenere Basin and Tunisian
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Interior Basins). There are 881 data points without overburden of which 212
appear to be duplicate sets consisting of 1 with and 1 without overburden.
After removal of the duplicates 956 temperature observations remain (296 + (
881 £221). If minimum and maximum gradients of 15 and 45 °C/km resp.
are adapted, a set of 923 observations remains for the data assimilation.
X For the observation error a linear increase with depth is assumed (0.005 *
Z[m)]
The resulting dataset  (Figure 10) shows considerable clustering in the O&G basins which
hampers the data assimilation. Therefore, the data was averaged per model grid cell
(right), resulting in an input for the data assimilation consisting of 305 points.

7
Well temperatures (H-l-;}, ’_Eﬁ é//} /.v(f'r o (HT;XV FEW é{,/} (V(f'r o
# depth unknown o N o P \ o / P
* depth known '\\ r J‘“—( -{ s/ % Well temperatures (edited) \\ r x//“*—( ; s/
L~ i \ Lot )Y r/
-x}J e 2 Y Ly \{;J .Y Ly
TQ o s N ﬁ e
{
o 750 1,500 km \'a.-/ o 750 1,500 km e
[ —— [ ——

Figure 11 Temperature dataset classified according to depth level (left)
and after averaging (right).

The resulting dataset was used to update the temperature in the model using an
ensemble smoother data assimilation in which the heat production in the crust and in
volcanic areas was changed, and the vertical thermal conductivity in the upper part of

the model. The results are shown in Figure 1 1. The scatter of the model points (in
orange) around the  observations (black line) is a measure of the quality of the model.
The results show that the shallow part of the model is slightly too warm (model above
observations), and the deep patrt slightly too cold.
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Figure 12 Comparison between temperature observations (black line,
sorted on temperature) and model values. Lower outliers are
observations located outside the model grid, mostly along the coast.
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ANNEX of D9.2 graphical representation of geoscience data

in Geothermal  Atlas LEAP-RE

ANNEX:
Graphical representation of geoscience data
Considered for Geothermal Atlas

X Basins (greater than 2km)

description: Basin shapefile of sedimentary basin in Africa with sedimentary thicknesses of at
least 2km. Contains geological information about the sedimentary bas as basin name,

class/type and age. Created by extracting data from open sources into a series of shapefiles and
rasters containing information on culture, geology, geothermal and geophysical data.

keywords: Sedimentary basin, Africa, Sediment thickness

source: https:/lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b
5cca4953-b5a4-397c4d622ea5.html

date: 2022

coverage: Africa

resolution: -

[ Foreland

@ Int Sag-Foreland
M Interior Sag

M InterRiftHigh

B intraswell

@ oceanic

B Pass Marg-Thr Belt
[ Pass.-Transf. Margin
[ Passive Margin
W Rift

M Rift and Sag

[@ Rift Inverted

[ Rift Inverted TB
B BASINCLASS is "
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X  Sedimentary basins

description: Shapefile showing the location of active sedimentary lsin/depositional centers of
Africa catagorised by basin structure and climatgone.

keywords: Sedimentary basin, Africa, Environnement, Depositional centres

source: https://pubs.geoscienceworld.org/gsa/geology/article-abstract/43/7/643/131975/Is -
the-present-the-key-to-the-past-A-global

date: 2015
coverage: Africa

resolution: -

B Extensional

[ Foreland

B ntracratonic
Passive Margin
[ strike-Slip
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Combined sediment thickness Africa

description: Combined sedimentary thickness map of Africa (and surrounding regions). This
map is composed of the map from Laske & Masters (2018hd the map from Straume et al
(2019). If there is data from both maps, the data from Straume et al (2019) is used as it has a
better resolution.

keywords: Sediment thickness, Africa
source: nan

date: 2023

coverage: Africa

resolution: 1x1 &0.083x0.083

B-- 12675
W2676 25342
25342 - 38008
5008 -5067.4
Ws067.4 -6334.0
Ws334.0 - 76006
600,65 -8867.2
Mess7.2 - 101338
101338114004
:1400.4 -12667.0
BB:2667.0-1393356
130336 - 152002
15200.2 - 16466.8
16466.8 -17733.4
17733.4 - 19000,0
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Sediment thickness res 05 annual years 1997 Clim scen historical global
Africa

description: Sediment thickness map, data from Laske & Masters 2013, masked by the african
plate shapefile.

keywords: Sediment thickness, Laske & Masters, Africa
source: nan

date: 2023

coverage: Africa

resolution: 1x1

B--os7
Wos7-1.73
W73 260
W60 -347
W73
W35
s 20 -6.07
We.07 -6.93
Ws.03-7.00
Wy.s0-867
W67 -053
o553 -10.40
10,40 -11,27
11,27 -12.13
12,13 -13,00
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Hydrocarbon provinces Arabia Africa

description: Shapefile showing the location of hydrocarbon provinces with proven petreleum
reserves. Thisdata is compiled as part of the USGS's world Energy Project (WEP).

keywords: Hydrocarbon, Petreleum, Africa

source: https://pubs.er.usgs.gov/publication/ofr97470A
date: 2002

coverage: Africa

resolution:; -

@ single symbol
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Basins Evenick (2021)

description: Shapefile showing the location of sedimentary basins in Africa compiled from
previous work. The sedimentary basin have been revised to simplify the bourders of
sedimentary basin, as the definition of a basin (boundary) is often contested. Indes the name,
geometry, type, age and evaporite content of a given basin.

keywords: Sedimentary basin, Evaporites, Africa

source: https://www.sciencedirect.com/science/article/pii/S0012825221000635
date: 2021

coverage: Africa

resolution: -

B Backarc - Marginal Sea
B Fold and Thrust Belt
B Forearc

[ Foreland

B Intracratonic

[0 Passive Margin

W Rift

@ strike-Slip
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Basins Robison (2019)

description: Shapefile showing the location of sedimentary basins in Africa. Part of the
Robertson new ventures product suite. Includes information on the name, geometry, type and
the hydrocarbon exploarion status of a given basin.

keywords: Ssdimentary basin, Petroleum, Africa
source: https://www.arcgis.com/home/item.html?id=al5e179c3b6a45ef94107353c2f64fc1#!#
date: 2019

coverage: Africa

resolution: -
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B Intracratonic Wrench I3

B Intramontane Wrench {Continent - Continent) Africa '

[ Late to Post-orogenic Extension {Continent - Continent} Loy

[@ Passive Margin i <

[0 Peripheral Foreland {Continent - Continent)
W Post-rift Sag

[0 Retro-arc Foreland {Ocean - Continent)

W Rift

B syn-orogenic Extensional {Continent - Continent)

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
- Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Crossections

description: Shapefile showing the location of crossections (seismic, schmatic or moddeling).
This data is digitilized from available literature data, see source in atribute table.

keywords: Crosssections, Literature, Africa
source: nan
date: 2023

coverage: Africa

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis low end BGS

description: The least favourable result, assuming a clay poor sandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of this project. This

map is created by projecting indicator values onto the basin shapkfs of the BGS TARGET
model. This map is meant to indicate locations of relatively high geothermal energy exploration
potential where future research/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal ptential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis low end Evenick

description: The least favourable result, assuming a clay poor sandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2@2/2023) TNO as part of this project. This

map is created by projecting indicator values onto the basin shapefiles of the Evenick model.
This map is meant to indicate locations of relatively high geothermal energy exploration

potential where future researdh/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis low end Getech

description: The least favourable resultassuming a clay poor sandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of this project. This

map is created by projecting indicator values onto the basin shapefiles of the Getech model. This
map is meant to indicate locations of relatively high geothermal energy exploration potential
where future research/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis low end Robertson CGG

description: The least favourable result, assuming a clay poor sandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of tis project. This

map is created by projecting indicator values onto the basin shapefiles of the Robertson CGG
model. This map is meant to indicate locations of relatively high geothermal energy exploration
potential where future research/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis high end BGS

description: The most favourable result, assuming a clay posandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of this project. This
map is created by projecting indicator values onto the basin shapefiles of the BGS TARGET
model. This map is meant to indicate lations of relatively high geothermal energy exploration
potential where future research/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis high end Evenick

description: The most favourableresult, assuming a clay poor sandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of this project. This
map is created by projecting indicator values onto the basin shapefiles of the Evenick model.
This map is meant to indicate locations of relatively high geothermal energy exploration
potential where future research/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis high end Getech

description: The most favourable result, assuming a clay poor sandstone (CP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of this projecthis

map is created by projecting indicator values onto the basin shapefiles of the Getech model. This
map is meant to indicate locations of relatively high geothermal energy exploration potential
where future research/analysis would likely yield the higtest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Indicator analysis high end Robertson CGG

description: The most favourable result, assuming a clay poor sandsteifCP) compaction curve,
of the Indicator analysis performed by Hofstra (2022/2023) TNO as part of this project. This
map is created by projecting indicator values onto the basin shapefiles of the Robertson CGG
model. This map is meant to indicate locatiomof relatively high geothermal energy exploration
potential where future research/analysis would likely yield the highest return on investement.

keywords: Indicator analysis, Geothermal potential
source: nan
date: 2023

coverage: Africa

resolution: 0.05x0.05
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Precipitations2018 MOD AFRICA

description: Precipitation map of Africa, masked by the African plate shapefile. (onshore and
offshore have different resolutions--> different sources?)

keywords: Precipitation, Africa
source: nan

date: 2023

coverage: Africa

resolution: 0.5x0.5
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

x  Air Surface Temperature NASA NEX ensemble reprocessing res 05
annual years 1950 Clim scen historical global AFRICA

description: Air surface temperature of Africa derived from NASA, masked by the Africaapd
shapefile.

keywords: Air surface temperature, Africa
source: nan

date: 2023

coverage: Africa

resolution: 0.5x0.5
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ANNEX of D9.2 graphical representation of geoscience data %
Considered in Geothermal Atlas LEAP-RE

X World Digital Magnetic Anomaly Map (WDMAM) 2015

description: Magnetic anomaly map Africa, derived from the World Digital Magnetic Anorya
map (WDMAM). Note that the blury areas are iterpolated due to not containing data points.

keywords: Magnetic anomaly, Africa
source: http://wdmam.org/download.php
date: 2015

coverage: Africa

resolution: 0.05x0.05

B-- 7501
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Earth Magnetic Anomaly Gri(EMAG2)

description: Earth magnetic anomaly grid derived from ship, airbone and satalite data, part of
the EMAG2 V3 model.

keywords: Magnetic anomaly, Africa

source: https://www.ncei.noaa.gov/products/earth -magneticmodel-anomaly-grid -
2#:~text=EMAG2%20is%20compiled%20from%20satellite%20%2C%20ship%2C%20and,sub
surface%?20structure%20and%20composition%200f%20the%20Earth%27s%20crust.

date: 2017
coverage: Africa

resolution: 0.033x0.033
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X BGI WGM2012 Free Air (clipped)

description: Surface FreeAir gravity anomaly map created by the Bureau Gravimétrique
International (BGI) in collaboration with international organizations such as Commission for the
Geological Map of the World (CGMW), UNESCO, International Association of Geodesy (IAG),
International Union of Geoaksy and Geophysics (IUGG), International Union of Geological
Sciences (IUGS) and various scientific institutions. WGM2012 gravity anomalies are derived
"vie St fTf<ZfL 2t ['=S %Z' fZ %o"f c<—> ' TfZe trrz foft sr fet <o,
resolution terrain corrections derived from ETOPO1 model. The data is computed using
spherical harmonics as described in Balmino et al., 2011.

keywords: Gravity, Freeair, Africa

source: https://bgi.obs-mip.fr/data -products/grids -and-models/wgm2012-global-model/
date: 2012

coverage: Africa

resolution: 2x2min’
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ANNEX of D9.2 graphical representation of geoscience data :

Considered in Geothermal Atlas LEAP-RE

X BGI WGM2012 Isostatic (clipped)

description: Isostatically compensated gravity anomaly map created by the Bureau

Gravimétrique International (BGI) in collaboration with international organizations such as
Commission for the Geological Map of the World (CGMW), UNESCO, International Association of
Geodesy (IAG), International Union of Geodesy and Geophysics (IUGG), InternationabitJof
Geological Sciences (IUGS) and various scientific institutions. WGM2012 gravity anomalies are
T2t "m0 =8 fUFZf 2t =8 %2 fZ %[ <—> +t1Ze  trrz fet
resolution terrain corrections derived from ETOPO1 model. The dais computed using

spherical harmonics as described in Balmino et al., 2011.

keywords: Gravity, Isostatic compensated, Africa

source: https://bgi.obs-mip.fr/data -products/grids -and-models/wgm2012-global-model/
date: 2012

coverage: Africa

resolution: 2x2min'
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ANNEX of D9.2 graphical representation of geoscience data w
Considered in Geothermal Atlas LEAP-RE

X BGI WGM2012 Bouguer (clipped)

description: Bouguer gravity anomaly map created by the Bureau Gravimétrique International

(BGI) in collaboration with international organizations such as Commission for the Geological

Map of the World (CGMW), UNESCi@ternational Association of Geodesy (IAG), International

Union of Geodesy and Geophysics (IUGG), International Union of Geological Sciences (IUGS) and

various scientific institutions. WGM2012 gravity anomalies are derived from the available Earth
global g" f “<—> e'tfZe trrz feot SIr fet <o, Z—17F si8s" "fe'Z——c'e —""f
derived from ETOPO1 model. The data is computed using spherical harmonics as described in

Balmino et al., 2011.

keywords: Gravity, Bouguer anomaly, Africa

source: https://bgi. obs-mip.fr/data -products/grids -and-models/wgm2012-global-model/
date: 2012

coverage: Africa

resolution: 2x2min’
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X ETOPOL Bedrock relief model

description: ETOPO 2022 global relief model, clipped from 30W to 60E and 40N to 40S.
keywords: DEM, Global

source: https://www.ncei.noaa.gov/products/etopo -global-relief-model

date: 2022

coverage: Africa

resolution: 0.0167x0.0167

Algeria  Algeria
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Average continental surface temperature 2022 (Clipped)

description: Map showing the average continental surface temperature of the year 2022. This
map was created by interpolating raw monthly satalite data to fill holes in the grids and
subsequently adding and averaging the monthly surface temperatures of tiyear 2022. The data
is clipped to only show the African continental region. Data from other regions should be
ignored. The raw data is collected during the daytime by the Moderate Resolution Imaging
Spectroradiometer (MODIS), an instrument on NASA's Teremd Aqua satellites. Please note
that the type of "surface” MODIS measures varies as a function of location. In some places, the
measurement represents the skin temperature of the bare land surface. In other places, the
temperature represents the skin temgrature of whatever is on the landincluding snow and ice,
or the leafy canopy of forests and crop fields, or humamade structures such as pavement and
building rooftops.

keywords: Average continental surface temperature, Africa

source: https://neo.gsfc.nasa.gov/view.php?datasetld=MOD_LSTD_M
date: 2022

coverage: Africa

resolution; 0.1x0.1
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Average water surface temperature 2022 (Clipped)

description: Map showing the average water surface temperature of the year 2022. This map
was created by interpolating raw monthly satalite data to fill holes in the grids and subsequently
adding and averaging the monthly surface temperatures of the year 2022. The data is clipped to
only show the African continental region. Data from other regions should be ignored. Thea
surface temperature map shows the temperature of the top millimeter of the ocean's surface.
The Moderate Resolution Imaging Spectroradiometer (MODIS) instruments aboard NASA's
Terra and Aqua satellites collect global measurements of sea surface tempera accurate to
within half a degree Celsius.

keywords: Average sea surface temperature, Africa
source: https://neo.gsfc.nasa.gov/view.php?datasetld=MYD28M&year=2022
date: 2022

coverage: Africa

resolution: 0.1x0.1
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Cratons

description: Shapefile showing the regions of cratonnic lithosphere in Africa.
keywords: Cratons, Africa

source: https://lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9ca452b-
5cca4953-b5a4-397c4d622ea5.html

date: 2022

coverage: Africa

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X granites

description: Shapefile showing the location of outcropping granites according to the GBS
lithological map of Africa.

keywords: Granites, Lithology Africa

source: https://www?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9ca452b
5cca4953-b5a4-397c4d622ea5.html

date: 2022

coverage: Africa

resolution: -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Volcanics

description: Shapefile showing the presence of volcanic rocks.
keywords: Volcanics, Africa

source: https://www?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9ca452b
5cca4953-b5a4-397c4d622ea5.html

date: 2022

coverage: Africa

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Groundwater Resources res 05 annual years 2011 Clim scen historical
global Africa

description: Groundwater resources map?
keywords: Groundwater, Africa

source: nan

date: 2023

coverage: Africa

resolution: 0.5x0.5
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Lithological map Africa

description: Shaefile showing a lithological map of Africa differentiated by geologic time
(intervals) made by the USGS (2001).

keywords: Lithological map, Africa, Geologic time units
source: https://certmapper.cr.usgs.gov/data/apps/world -maps/
date: 2001

coverage: Afria

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

x  Algeria HG

description: Hydrological map of Algeria as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Algeria

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/

date: 2019

coverage: Algeria

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Angola HG

description: Hydrological map of Angola as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Angola

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/

date: 2019

coverage: Angola

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Benin HG

description: Hydrological map of Benin as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Benin

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/

date: 2019

coverage: Benin

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Botswana HG

description: Hydrological map of Botswana as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Botswana

source: https://www.bgs.ac.uk/geology -projects/africa-groundwater-atlas/

date: 2019

coverage: Botswana

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Burkina Faso HG

description: Hydrological map of Burkina Faso as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrdogy, Burkina Faso

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/
date: 2019

coverage: Burkina Faso

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Cameroon HG

description: Hydrological map of Cameroon as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Cameroon

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/

date: 2019

coverage: Cameroon

resolution:; -

M B-L{M/H)

@ csiF-H

[ csiF-LmM

@ csiF-MH

M nia

@ u-mH

W v-MH

[0 camHGComb is "

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X  Chad HG

description: Hydrological map of Chad as part of the Groundwater Atlas created by tB&S.
keywords: Groundwater, Hydrology, Chad

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/

date: 2019

coverage: Chad

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X RepCongo HG

description: Hydrological map of Republic of Congo as part of the Groundwater Atlagated by
the BGS.

keywords: Groundwater, Hydrology, Republic of Congo

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/
date: 2019

coverage: Republic of Congo

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X Cote d lvoire HG

description: Hydrological map of Co¢ d'lvoire as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology, Cote d'lvoire

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/
date: 2019

coverage: Cote d'lvoire

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X  CentralAfrican Republic HG

description: Hydrological map of Central African Republic as part of the Groundwater Atlas
created by the BGS.

keywords: Groundwater, Hydrology, Central African Republic

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/
date: 2019

coverage: Central African Republic

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE
X Djibouti HG

description: Hydrological map of Dijbouti as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Djibouti

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/

date: 2019

coverage: Djibouti

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data

Considered in Geothermal Atlas LEAP-RE

X DRC HG

description: Hydrological map of Democratic Republic of Congo as part of the Groundwater Atlas
created by the BGS.

keywords: Groundwater, Hydrology,Democratic Republic Congo

source: https://www.bgs.ac.uk/geology-projects/africa-groundwater-atlas/
date: 2019

coverage: Democratic Republic Congo

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Ethiopia HG

description: Hydrological map of Ethiopia as part of the Groundwater Atlasreated by the BGS.
keywords: Groundwater, Hydrology, Ethiopia

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Ethiopia

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Gabon HG

description: Hydrological map of Gabon as part of the Groundweitt Atlas created by the BGS.
keywords: Groundwater, Hydrology, Gabon

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Gabon

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Gambia HG

description: Hydrological map of Gambia as part of th&roundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Gambia

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Gambia

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Ghana HG

description: Hydrological map of Ghana as part afie Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Ghana

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Ghana

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Kenya HG

description: Hydrological map of Kenya as parf the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Kenya

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Kenya

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Lesotho HG

description: Hydrological map ofLesotho as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Lesotho

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Lesotho

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Madagascar HG

description: Hydrological map of Madagascar as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology, Madagascar

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: Madagascar

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Malawi HG

description: Hydrological map of Malawi as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Malawi

source: https://www.bgs.ac.uk/geology -projects/africa -groundwater-atlas/

date: 2019

coverage: Malawi

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Mauritania HG

description: Hydrological map of Mauritania as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology Mauritania

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: Mauritania

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Morocco HG

description: Hydrological map of Morocco as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Morocco

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Morocco

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Mozambique HG

description: Hydrological map of Mozambique as part of th&roundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology, Mozambique

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: Mozambique

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Niger HG

description: Hydrological map of Niger agpart of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Niger

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Niger

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Nigeria HG

description: Hydrological map of Nigeria as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Nigeria

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Nigeria

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Senegal HG

description: Hydrological map of Senegal as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Senegal

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Senegal

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X SierraLeone B

description: Hydrological map of Sierra Leone as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology, Sierra Leone

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: Sierra Leone

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Somalia HG

description: Hydrological map of Somalia as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Somalia

source: https://www.bgs.ac.uk/geology -projects/africa -groundwater-atlas/

date: 2019

coverage: Somalia

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X SouthSudan HG

description: Hydrological map of South Sudan as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology South Sudan

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: South Sudan

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Sudan HG

description: Hydrological map of Sudan as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Sudan

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Sudan

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Tanzania HG

description: Hydrological map of Tanzania as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Tanzania

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Tanzania

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Togo HG

description: Hydrological map of Togo as part of the Groundwater Atlas created byetiBGS.
keywords: Groundwater, Hydrology, Togo

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Togo

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Tunisia HG

description: Hydrological map of Tunisia as part of the Groundwater Atlas creatdry the BGS.
keywords: Groundwater, Hydrology, Tunisia

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Tunisia

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Uganda HG

description: Hydrological map of Uganda as part of theroundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Uganda

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Uganda

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X WesternSahara HG

description: Hydrological map ofWestern Sahara as part of the Groundwater Atlas created by
the BGS.

keywords: Groundwater, Hydrology, Western Sahara

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: Western Sahara

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Zambia HG

description: Hydrological map of Zambia as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Zambia

source: https://www.bgs.ac.uk/geology -projects/africa -groundwater-atlas/

date: 2019

coverage: Zambia

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Zimbabwe HG

description: Hydrological map of Zimbabwe as part of the Groundwater Atlas created by the
BGS.

keywords: Groundwater, Hydrology, Zimlabwe

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/
date: 2019

coverage: Zimbabwe

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Liberia HG

description: Hydrological map of Liberia as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hygrology, Liberia

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Liberia

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Guinea HG

description: Hydrological map of Guinea as part of the Groundwater Atlas created by the BGS.
keywords: Groundwater, Hydrology, Guinea

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Guinea

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Mali HG

description: Hydrological map of Mali as part of the Groundwater Atlas created by the BG
keywords: Groundwater, Hydrology, Mali

source: https://lwww.bgs.ac.uk/geology-projects/africa -groundwater-atlas/

date: 2019

coverage: Mali

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data 0
Considered in Geothermal Atlas LEAP-RE

X  Geological map Egypt

description: Geological map of Egypt, from NARSS.
keywords: Geolological mapFromation, Egypt
source: nan

date: 2023

coverage: Egypt

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data o
Considered in Geothermal Atlas LEAP-RE

X Volcanoes Africa

description: Shapefile showing the location, status, higland type of volcanoes in Africa that are
thought to have been active in the past 10000 years (Holocene). From the Smithsonian
Institution, Global Volcanism Program, American Geological Institute, Geological Survey (U.S.)
and Environmental Systems Researdmstitute (Redlands, Calif.)

keywords: Volcanoes, Africa

source: https://maps.princeton.edu/catalog/harvard -glb-volc
date: 2023

coverage: Africa

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Active faults

description: Shapefile showing the location, relative activity and type of age faults in Africa.
keywords: Faults, Africa

source: https:/lwww?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Major faults

description: Shapefile showng the location and type of major faults in Africa.
keywords: Major faults, Africa

source: https://www2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b-
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Thinned lithosphere less than 100km

description: Shapefile showing the location of thinned lithephere with thicknesses less than
100 km

keywords: Lithosphere, Africa

source: https:/lwww?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data 0
Considered in Geothermal Atlas LEAP-RE

X Plates 4 types pjection

description: Shapefile showing the location and type of major plate boundaries.
keywords: Plate boundaries, Global

source: nan

date: 2023

coverage: Global

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Moho depth Szwillus 2019

description: Global Moho depth map by Szwillus et al., 2019, derived from using a nonstationary
kriging algorithm (Risser & Calder, 2017).

keywords: Moho depth, Global

source: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018JB016593
date: 2019

coverage: Global

resolution: 0.72x0.72

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Crustal thickness Globig 2016

description: Crustal thickness map of Africa derived from integrated modeling of elevation and
geoid data and thermal analysis, by Globig et al., 2016.

keywords: Crustal thickness, Mho, Africa

source: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016JB012972
date: 2016

coverage: Africa

resolution: 0.167x0.167

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Lithosphere thickness Globig 2016

description: Lithosphere thickness map of Africa derived from integrated maoeling of elevation
and geoid data and thermal analysis, by Globig et al., 2016.

keywords: Lithosphere thickness, Moho, Africa

source: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016JB012973
date: 2016

coverage: Africa

resolution: 0.167x0.167

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Moho Depth Finger 2022

description: Map showing the moho depth derived from Svave seismic tomography data, by
Finger et al., (2022). For more information please look at the source.

keywords: Moho depth, Crustal thickness, Africa

source: htps://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GC010296
date: 2022

coverage: Africa

resolution: 1x1

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Moho Depth uncertainty Finger 2022

description: Map showing the moho depth uncertainty, by Finger et al., (2022). For more
information please look at the source.

keywords: Moho depth uncertainty, Crustal thickness uncertainty, Africa
source: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GC010297
date: 2022

coverage: Africa

resolution: 1x1

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data o
Considered in Geothermal Atlas LEAP-RE

X Faults (active)

description: Shapefie showing active fault traces of seismic consern globally. The data is
compilled as part of the GEM's global Probablistic Seismic Hazard modeling efforts. Includes
infromation on fault type, name and other seismotectonic relavent information for some fats.

keywords: Active faults, Global

source: https://github.com/GEMScienceTools/gemglobal-active-faults
date: 2020

coverage: Global

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X EARS major faults

description: Shapefile showing the location of major faults in the Eagtfrican rift system,
derived from Chrowicz (2005).

keywords: East African Rift System, faults,-Efrica

source: https:/lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogueklbc2841-
81c2-4b6e-ae5hb-301f3bf82b68.html

date: 2020
coverage: EAfrica

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data o
Considered in Geothermal Atlas LEAP-RE

X Global Seismic Hazard Map (GSHAP)

description: Map showing global seismic hazard areas. This Global Seismic Hazard Map depicts
Peak

Ground Acceleration (PGA) with 40% chance of exceedance in 50

years. The data is collected as part of the Global Seismic Hazard Assessment Program (GSHAP).
Here, an homogeneous approach of data collection is performed in different regions. The data
was later combined in one map as an asaic like structure. For more information please check

out the source.

keywords: Seisic Hazard, global

source: http://gmo.gfz-potsdam.de/pub/download_data/download_data_frame.html
date: 2003

coverage: Global

resolution: 0.1x0.1

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X BGS well data (GG HF TC)

description: Shapefile showing the location and type of wells in Africa as derived from literature.
keywords: Wells, Africa

source: https:/lwww?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Hot springs
description: Shapefile showing the location of hot springs in Africa.
keywords: Springs, Africa

source: https:/lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad2b-
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data 0
Considered in Geothermal Atlas LEAP-RE

X Earth heat flow res 05 annual years 2013 Clim scen historical global
Africa

description: Heatflow map Africa, masked by the Africa plate shapefile.
keywords: Heatflow, Africa

source: nan

date: 2023

coverage: Africa

resolution: 0.5x0.5

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data o
Considered in Geothermal Atlas LEAP-RE

X Hot springs

description: Shapefile showing the name and type of hotsprings the EastAfrican rift system,
derived from multiple sources.

keywords: Hot springs, EAfrica

source: https:/lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/elbc2841
81c2-4b6e-ae5hb-301f3bf82b68.html

date: 2020
coverage: EAfrica

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data o
Considered in Geothermal Atlas LEAP-RE

X Thermal well data

description: Shapefile showing wells in which thermal properties have been measured, derived
from multiple sources. These properties include thermal gradient, thermal conductivity and
heatflow.

keywords: Thermal propoerties, Wdls, EAfrica

source: https:/lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/elbc2841
81c2-4b6e-ae5b-301f3bf82b68.html

date: 2020
coverage: EAfrica

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data o
Considered in Geothermal Atlas LEAP-RE

X New data Procesi et al 2022

description: Shapefile showing proposed lod#ons of geothermal energy exploitation in the Tete
region in Mozambique, based on some thermal springs geochemical characterization by Procesi
et al., 2022

keywords: Geothermal ernergy, Thermal springs, Mozambique

source:https://geothermal -energy-journal.springeropen.com/articles/10.1186/s40517 -022-
00213-7?fbclid=IwAR3YpUI9a83VwWLCcHrFOPygqZ1H XW81nj7WId2H4nIX91a062yMB02Umj4

date: 2023
coverage: Mozambique

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data O
Considered in Geothermal Atlas LEAP-RE

X Thermal springs Mz

description: Shapefile showinghe location of thermal springs in Mozambique. The
location/geological situation is briefly decribed in the atribute table.

keywords: Thermal springs, Mozambique
source: nan

date: 2023

coverage: Mozambique

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.




ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Hot springs

description: Shapefie showing the location, name and temperature of hot springs in Egypt, from
NARSS.

keywords: Hot springs, Egypt
source: nan

date: 2023

coverage: Egypt

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Thermal wells

description: Shapefile showing the location, name artémperature of thermal wells in Egypt,
from NARSS.

keywords: Thermal Wells, Egypt
source: nan

date: 2023

coverage: Egypt

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X OilShale locations

description: Shapefile showing the location of oitich shales in Egypt, from NARSS.
keywords: Shae, Oil, Egypt

source: nan

date: 2023

coverage: Egypt

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Fumaroles

description: Shapefile showing the location of fumeroles in Djibouti.
keywords: Fumeroles, djibouti

source: nan

date: 2022

coverage: Djibouti

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Hot springs

description: Shapefile showing the location of hot springs in Djibouti.
keywords: Hot springs, Djibouti

source: nan

date: 2022

coverage: Djibouti

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Caldera Ethiopia

description: Shapefile showing the outline of caldera volcanoes Ethiopia, from CNR.
keywords: Caldera, Volcanoes. Ethiopia

source: nan

date: 2023

coverage: Ethiopia

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Heatflow BRGM

description: Shapefile showing heatflow and thermal related data of wells/sites in Africa, from
BRGM.

keywords: Heatflow, Thermal propperties, Africa
source: nan

date: 2023

coverage: Africa

resolution:; -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Power Plants

description: Shapefile showing the location of powerplants along the Eastfrican rift system,
derived from the World Bank Transmission and distritution: Energy Atlas (ARDERNE, C. 2017)

keywords: Powerplants, EAfrica

source: https:/lwww2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/elbc2841
81c2-4b6e-ae5hb-301f3bf82b68.html

date: 2020
coverage: EAfrica

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Electricity Gril Network

description: Shapefile showing the location and voltage of the electricity grid network of some
parts of Africa.

keywords: Grid, Africa

source: https:/lwww?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution: -

7KLY SURMHFW KDV UHFHLYHG IXQGLQJ IURP W kKB2Q X
Research and Innovation Program under Grant Agreement 963530.



ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Protected areas

description: Shapefile showing the location of protected areas in Africa as national parcs and
natural reserves.

keywords: Areas, Africa

source: https://www2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52hb-
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution: -
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Roads

description: Shapefile showing the location of some major roads in Africa derived from ope
street map

keywords: Roads, Africa

source: https:/lwww?2.bgs.ac.uk/nationalgeosciencedatacentre/citedData/catalogue/e9cad52b
5cca4953-b5a4-397c4d622ea5.html

date: 2022
coverage: Africa

resolution: -
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Planned wells Africa

description: Shapefile showinghe location of planned geothermal wells in Africa.
keywords: Geothermal well, Africa

source: nan

date: 2023

coverage: Africa

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Geothermal states 2015 in operation

description: Shapefile showing the location of operationajeothermal energy plants in Africa as
of 2015.

keywords: Geothermal energy plants, 2015, Africa
source: nan

date: 2023

coverage: Africa

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Wells Africa

description: Shapefile showing the location of different types of wells in Africa. Incles
information about well name, state of temperature correction, (temperature?) gradient, heat
flow, and heat production of some wells.

keywords: Wells, Africa
source: nan

date: 2023

coverage: Africa

resolution: -
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Global oceanic sediment thickness Stirae et al (2019)

description: A global 5arc-minute total sediment thickness grid for the world's oceans and
marginal seas compiled from previous work and new data compilation efforts.

keywords: Sediment thickness, Oceanic, Global

source: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018GC008115
date: 2019

coverage: Global

resolution: 0.083x0.083
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Geothermal provinces

description: Shapefile showing the location, geodynamic environment and energy aplication of
different geothermal play types. (Source unkown, GFZ/Jaques Varet?)

keywords: Geothermal plays, Africa
source: nan

date: 2023

coverage: Africa

resolution:; -
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ANNEX of D9.2 graphical representation of geoscience data
Considered in Geothermal Atlas

X Global sediment thickness Laske & Masters (2013)

description: Global sediment thickness data as part of the CRU1.0 model.
keywords: Sediment thickness, Global

source: https://meetingorganizer.copernicus.org/EGU2013/EGU20132658.pdf
date: 2013

coverage: Global

resolution: 1x1
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