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3. Data description 

3.1. The REFLECT geothermal fluid dataset and the REFLECT European Fluid Atlas 

The dataset was generated by the Horizon2020 project REFLECT (Redefining geothermal fluid 
properties at extreme conditions to optimize future geothermal energy extraction). The aim was to 
help operators to assess what kind of fluids might be expected at a certain location, and thus have an 
improved view of the associated risks when installing a geothermal power plant. 

Fluid data have been collected from 21 European countries. If available, data of corresponding wells, 
rocks, and reservoirs were also integrated. The focus was on fluids used for electricity generation (> 
100 °C), but some data from heat projects were included, too. 

 
Figure 1: Location of geothermal wells contained in The European Fluid Atlas 

The dataset is the result of a European wide data collection of legacy data (scientific publications, 
reports, datasets, and documents in national archives) and data from field measurements and 
sampling campaigns implemented by the project partners. To harmonise the work of the data 
providers a detailed template was developed. The aim of data collection was to collect as much 
geological, geochemical, and environmental characteristics as possible of all sites. The database 
consists of four different data types: The well data sheet contains the geographic coordinates and 
technical details of the well. The fluid and rock data sample sheets correspond to a given borehole of 
a given reservoir. 

In this publication, we report on two sets of data: (1) the REFLECT database in its original form, which 
includes data entries as provided by the different data providers (including non-numeric values, ranges 
of values, or indicators of detection limits such as “<0,5mg/l”); (2) the dataset of the REFLECT European 
Fluid Atlas (EFA), for which non-numeric values have been removed, remarks on detection limits have 
been moved to the “remarks” column, ranges have been transferred to average values. The EFA 
dataset was mainly prepared in this way to allow for query of the data. In the following, we describe 
each dataset separately. 
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3.2 Sampling method 

3.2.1 The REFLECT database - Data collection and sampling campaigns 

The first data collection campaign providing the most data entries was implemented by the national 
member geological associations of the European Federation of Geologists (EFG). They collected 
publicly available data at national level from 20 European countries: Belgium, Bulgaria, Croatia, Czech 
Republic, Denmark, France, Germany, Greece, Hungary, Italy, Luxembourg, Netherlands, Poland, 
Portugal, Romania, Slovenia, Spain, Turkey, UK, and Ukraine. The amount of data from different 
countries varies greatly. One reason comes from the different geothermal potential of the examined 
countries. The other reason is that the regulations of the data accessibility is different in each country 
(Table 1). 

The broad scope and wide geographical coverage of the data collection showed how different the 
national datasets are. The purpose of measurements, the analytical methods, the applied units, and 
data series are different in each region. Due to the different geochemical properties of reservoirs, fluid 
chemical properties alter widely. 
The template was developed for a broad data collection, but the entries show that experts working on 
the database development wanted to include more detailed information. This resulted in an 
unharmonized database, and unfitting entries. To run statistical analysis on the database, and to make 
it applicable for query and visualization, the primary task was to transform string entries into numeric 
format. During the transformation, certain amount of extra information was lost. For this reason, in 
this data publication we publish the original dataset, on which we only made the harmonization of the 
units, correction of coordinates and typos. Also, there was a data correction campaign by experts after 
publishing the European Fluid Atlas. All experts within the reach of the project partners were asked to 
use the Atlas and check the entries. This resulted in the correction of coordinates, geological 
information, and some of the fluid properties too. These corrections are included in this published 
database. Despite of these corrections, this part of the dataset (resulting from the data collection 
through national associations, hence many different data contributors) is the most prone to mistakes, 
being datamined legacy data from very different type of documents, articles, drilling logs etc. 

 

Country English name of the national 
member organization of EFG 

Number of 
well entries 

Number of 
fluid entries 

Number of 
rock entries 

Number of 
reservoir entries 

Belgium 
Belgo-Luxembourg Union of 
Geologists 

8 28 27 8 

Greece Association of Greek Geologists 566 566 0 0 

Luxembourg 
Belgo-Luxembourg Union of 
Geologists 

4 4 4 4 

Bulgaria Bulgarian Geological Society 14 0 14 14 
Croatia Croatian Geological Society 12 9 0 12 
Czech 
Republic 

Czech Association of Economic 
Geologists 

5 5 5 5 

Hungary Hungarian Geological Society 167 493 14 16 

Italy 
Italian National Council of 
Geologists 

948 0 0 50 

Romania 
National Assoc. of Professionals 
in Geology and Mining 

29 26 0 0 

Spain 
Official Spanish Association of 
Professional Geologists 

42 42 42 42 

Poland 
Polish Association of Minerals 
Asset Valuators 

33 12 30 27 
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Portugal 
Portuguese Association of 
Geologists 

5 5 0 5 

Slovenia Slovenian Geological Society 48 27 14 6 

Turkey 
Turkish Association of Economic 
Geologists 

254 254 0 0 

Ukraine 
Ukrainian Association of 
Geologists 

50 50 0 0 

Denmark Expert 19 37 20 21 
France Expert 23 24 0 23 

Germany 
Bundesanstalt für 
Geowissenschaften und 
Rohstoffe  

95 155 25 69 

Netherlands Expert 78 47 15 15 
UK Expert 291 0 0 0 
  Total: 2691 1784 210 317 

Table 1. Results of data collection implemented by EFG national partner organizations 

The second part of the dataset results from a data collection implemented by the REFLECT project 
partners. Partners collected formerly existing data from literature, mostly limited to the sampling sites 
defined by the REFLECT project, but also from other geothermal sites in their countries, by this the 
number of countries covered by data collection was extended to 21. (Table 2.) This part is the most 
reliable legacy data of the database. Project partners were already prepared and informed of all the 
difficulties of harmonized data collection and are organizations familiar with geothermal resources. 

Country Name of the project partner 
Number of 
well entries 

Number of 
fluid entries 

Number of 
rock entries 

Number of 
reservoir entries 

Iceland Islenskar Orkurannsoknir  66 875 59 0 

Germany 
GFZ Helmholtz-Zentrum für 
Geoforschung 

95 159 26 74 

France 
Bureau de Recherches 
Geologiques et Minieres  

29 422 11 29 

Turkey Izmir Institute of Technology  254 233   2 

UK 
United Kingdom Research and 
Innovation  

12 149 36   

Total:   456 1838 132 103 

Table 2. Results of data collection implemented by project partners. 

The six project partners involved in the fluid sampling, carried out also on-site measurements. 11 fluid 
sampling sites were identified from 7 countries (Table 3). The collected fluid samples were analysed in 
laboratories of the GFZ Helmholtz Centre for Geosciences, of Hydroisotop GmbH, of the Izmir Institute 
of Technology, and of the Bureau de Recherches Geologiques et Minieres laboratory. 
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Country Name of the project partner Sampling site 
Number of 
well entries 

Number of 
fluid entries 

Number of 
rock entries 

 

France 
Bureau de Recherches 
Geologiques et Minieres  

Bouillante 1 6   

Germany Hydroisotop GmbH 
Bad Blumau 3 17   

Insheim 2 6   

Germany 
GFZ Helmholtz-Zentrum für 
Geoforschung  

Groß 
Schönebeck 

2 5   

Neustadt-
Glewe 

2 3   

The 
Netherlands 

Nederlandse Organisatie voor 
Toegepast 
Natuurwetenschappelijk 
Onderzoek 

Heemskerk 2 4   

Iceland Islenskar Orkurannsoknir  
Krafla 8 8   
Theistareykir 3 9   

Turkey Izmir Institute of Technology  
Aydin 12 14 22 
Tuzla 4 6 7 

UK 
United Kingdom Research and 
Innovation  

United Downs   2   

Total:     39 80 29 

Table 3. Results of sampling campaign implemented by project partners. 

This part of the database is the most complete set of data, covering many entries. Fluid sampling by 
the project partners was carried out in 2020 and 2021, until November 2021. This resulted in dataset 
entries from newly sampled fluids by local experts, analysed in high quality laboratories. 

3.2.2 Quality flagging 

The data entries are flagged line by line based on the data source. Old legacy data collected by EFG 
national partner organizations got “C” flags, if reliable references are indicated “C1” if references are 
missing “C2” flag marks the untraceable source of data. 

Entries of data collection carried out by project partners marked by flag “B” and as above B1/B2 marks 
the traceability. 

Newly sampled fluid properties are marked with flag “A”. 

There are subsets of the data which got higher quality score, not following the above-mentioned rule. 
These subsets were checked by local experts during the project duration. 

3.2.3 The European Fluid Atlas (EFA) 

The European Fluid Atlas (EFA) is an on-line query and visualization toolset for the Pan-European 
geothermal well-fluid-rock-reservoir dataset, which was collected throughout the REFLECT project. 
The dataset available through the European Fluid Atlas (https://www.reflect-h2020.eu/efa/) had to be 
transformed and lost some extra information compared to the one explained above.  

To prepare the database to serve the purposes of the Fluid Atlas the following errors were corrected: 

• coordinate errors for wells; 
• incorrect identifiers for fluid and rock samples, and reservoir properties; 
• non-numeric entries for numeric attributes; 
• entries out of the listed options; 
• entries with units other than required; 
• typos. 
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When it is was impossible to fix the coordinate error the entire line was excluded. Identifiers were 
essential to link well-fluid-rock and reservoir data. They were created for all entries and, additionally, 
local/original identifiers were kept for local experts. 

The correction of non-numeric entries and entries out of the listed options were inevitable for the 
preparation of the query tool, but data loss was inherent. There were three types of non-numeric 
entries for numeric columns: 

• the entry had a different unit than the template required and the unit was indicated along with 
the value. If the unit was indicated and convertible, simple conversion was done. If the units 
were not convertible the entry was left “no data” and moved to “Remarks”. If the unit was not 
identifiable the data provider or the indicated reference document was reached for 
information and if there was no information on the unit, the entry was deleted (noData). 

• the entry is below the laboratory measurement threshold (usually indicated by the sign “<”). 
In this case the entries got “0” value, interpreting measurement threshold as a very small value, 
and the original entry went to “Remarks”. 

• along with the entry the depth was indicated. If it was only one entry the additional 
information was moved to “Remarks” column; in the case the entry was a list, the mean value 
was indicated as one numeric value, and the original entry was moved to “Remarks”. 

When there were entries out of the listed options, but it was possible to identify as one of the listed 
entries the entry was simply corrected. If the entry was a new but adaptable option, the list was 
expanded. The selectable entries are indicated in the explanatory sheet. 

4 File description 

4.2 File inventory 

• 2025-088_Kovacs-et-al_data-description.pdf 
• 2025-088_Kovacs-et-al_references.xlsx 
• 2025-088_Kovacs-et-al_REFLECT_data.xlsx 
• REFLECT_Horizon_2020-Data_Export_2025-09-24_19-47-40.xlsx 

4.3 Description of data tables 

4.3.1 2025-088_Kovacs-et-al_REFLECT_data.xlsx 

The result of data collections and sampling campaigns are presented in the file 2025-088_Kovacs-et-
al_REFLECT_data.xlsx. The data is in its original format, including all notes of data providers. Units are 
converted and integrated, values checked (if it was possible), but string entries at numeric attributes 
(marks for remarks; complementary explanations; listing; uncertainty indications) are not converted 
to numeric values. The aim of this is not to lose the extra information added by data provider. 

Hereby the data are provided as 4 Excel worksheets, one for each set: 

 Well data 
 Fluid sample data 
 Rock sample data 
 Reservoir data 

Columns of the sheets are as indicated below: 
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Well data 

Column header Unit Description 
Well ID 

 
  

Local ID for the well 
 

  
Latitude/ Northing decimal degrees  WGS 84 coordinate system 
Longitude/ Easting decimal degrees  WGS 84 coordinate system 
Country 

 
  

Date of well completion year   
Wellhead elevation m (amsl)  Above mean see level 
Surface elevation m (amsl)  Above mean see level 
Well depth m distance between wellhead and bottom of 

well (positive number), measured along the 
well  

Top of screened interval m m, below wellhead 
Bottom of screened interval  m m, below wellhead 
Reservoir ID 

 
Listed, if there are multiple within a well. 

Hydraulic head m (amsl) Derived as p/(ρg) 
PZ data  Pa/m Pressure (P) change along a vertical axis (Z), 

given as the gradient of the pore pressure: 
how the pressure is changing over a unit 
depth: (P2-P1)/(Z2-Z1); Some entries contain 
the depth of the gradient. 

Bottomhole temperature °C   
Outflow temperature  °C   
Well yield m3/hour   
Scaling exists  

 
 Yes / No 

Inhibitor added 
 

 Yes / No 
Geothermal gradient in well °C/m   
References for the data 

 
link/DOI/ISBN/ISSN/national archive identifier; 
listed if multiple 

Remarks 
 

 

Table 4. Column description of “Well” worksheet 

Fluid sample data 

 Column header Unit Description 

Fl
ui

d 
sa

m
pl

e 
id

en
tif

ic
at

io
n Well ID   

Fluid sample ID   
Local ID for fluid sample   
Sampling method  Entries from the list: Freeflow, Pumping, Pointwise 

(with bailer), Pumping with packers, Gas-lift test, 
fluid inclusion method.  

Sample depth  m below wellhead, interval if packers used 
Sampling date and hour   
Analysis date    

Fl
ui

d 
sa

m
pl

e 
ph

ys
ic

al
 Dominant phase  Entries from the list: Liquid, Gas, Condensate, Two-

phase 
Temperature °C Temperature of the fluid sample  
Pressure Pa Pressure at the sampling depth 
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Hydraulic head m At the sampling depth, given in [m amsl] as 
h0+p/(ρg). It is calculated from the mean sea level. 

Density kg/dm3 Density of fluid sample 
Kinematic viscosity m2/s Kinematic viscosity of fluid sample 
Dynamic viscosity kg/m/s Dynamic viscosity of fluid sample 
Specific heat capacity J/K/kg   
Electrical conductivity µS/cm, EC25   

Fl
ui

d 
sa

m
pl

e 
ch

em
ic

al
 p

ro
pe

rt
ie

s 

O
n 

si
te

 

pH -   
Dissolved 
oxigen 

mg/L   

Eh mV Redox potential 
Alkalinity meq/L Total or carbonate alkalinity 
TDS mg/L Total Dissolved Solid 
TDG Nml/kg Total dissolved gas in [Normal ml/kg H2O] 
GLR - Gas/Liquid Ratio 

D
is

so
lv

ed
 m

aj
or

 
ca

tio
ns

 

Ca  mg/L   
Mg  mg/L   
Na  mg/L   
K mg/L   
TMC mg/L Total Major Cations. Value must be approximately 

the sum of the major cations listed above. 

D
is

so
lv

ed
 m

aj
or

 a
ni

on
s 

Cl mg/L   
S mg/L   
F mg/L   
CO3 mg/L   
HCO3 mg/L   
SO4 mg/L   
PO4 mg/L   
HBO2 mg/L   
TMA mg/L Total Major Anions. Value must be approximately 

the sum of the major anions listed above.   
Si mg/L Dissolved silica 

D
is

so
lv

ed
 tr

ac
e 

el
em

en
ts

 

Br mg/L   
B mg/L   
I mg/L   
Al mg/L   
Fe mg/L   
Mn mg/L   
Sr mg/L   
Ba mg/L   
Li mg/L   
Cs mg/L   
Rb mg/L   
Ge mg/L   
Zn mg/L   
Cu mg/L   
Pb mg/L   
Ni mg/L   
As mg/L   
Ag mg/L   
Co mg/L   
Cr mg/L   
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Hg mg/L   
W mg/L   

O
rg

an
ic

s 
an

d 
pe

tr
ol

eu
m

 c
om

po
ne

nt
s TOC mg/L Total Organic Carbon  

DOC mg C/L Dissolved organic carbon; mg C/L (C = organic 
carbon) 

TPH mg/L Total Petroleum Hydrocarbon 
BTEX mg/L Benzene, Toluene, Ethylbenzene and Xylene 
Formate mg/L   
Acetate mg/L   
Propionate mg/L   

D
is

so
lv

ed
 g

as
 

CO2 Vol% Volume % of the total dissolved (gas TDS) as 100% 
O2 Vol% Volume % of the total dissolved (gas TDS) as 100% 
H2S Vol% Volume % of the total dissolved (gas TDS) as 100% 
N2 Vol% Volume % of the total dissolved (gas TDS) as 100% 
CH4 Vol% Volume % of the total dissolved (gas TDS) as 100% 
Ar Vol% Volume % of the total dissolved (gas TDS) as 100% 
H2 Vol% Volume % of the total dissolved (gas TDS) as 100% 
He Vol% Volume % of the total dissolved (gas TDS) as 100% 

Is
ot

op
es

 

Oxigen-18 ‰   
Deuterium (2H) ‰   
Tritium (3H) Bq/L   
Oxigen-18 (SO4) ‰   
Sulfur-34 (SO4) ‰   
Sulfur-34 (H2S) ‰   
Carbon-13 (CO2) ‰   
Lithium-7 ‰   
Boron-11 ‰   
87Sr/86Sr ‰   

References for 
the data 

link/DOI/ISBN/I
SSN/national 
archive 
identifier; listed 
if multiple 

  

Remarks     

Table 5. Column description of “Fluid” worksheet 

Rock sample data 

 Column header Unit Description 

Ro
ck

 s
am

pl
e 

id
en

tif
ic

at
io

n 

Well ID    
Rock sample ID    
Local ID for rock 
sample 

   

Sampling method    
Sample depth m Depth below wellhead;  
Sampling date year   
Analysis date year   
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Ro
ck

 s
am

pl
e 

ge
ol

og
ic

al
 in

fo
rm

at
io

n 

Rock type  Entries from the list: Granite; Granodiorite; Tonalite; 
Syenite; Monzonite; Diorite; Gabbro; Peridotite; 
Pyroxenite; Hornblendite; Carbonatite; Rhyolite; 
Trachyte; Dacite; Andesite; Basalt; Alkali basalt; 
Ultramafic volcanic rock; Rhyolitic volcaniclast; 
Dacitic volcaniclast; Andesitic volcaniclast; Basaltic 
volcaniclast; Marble; Quartzite; Slate; Phyllite; Schist; 
Gneiss; Granulite; Hornfels; Greenschist; 
Serpentinite; Amphibolite; Eclogite; Migmatite; 
Pelite; Psammite; Arcose; Psephite; Conglomerate; 
Breccia; Carbonatic siliciclastic rock; Marl; Dolomite; 
Micritic limestone; Sparitic limestone; Biolithite; 
Bioclastic rock; Fresh-water carbonate rock; 
Sulphate salt rock; Chloride salt rock; Nitrate salt 
rock; Borate salt rock; Mixed salt rock; Chert; 
Phosphorite; Coal; Oil shale; Iron ore; Manganese 
ore; Aluminia ore; Non-ferrous metal ore 

Mineralogical 
composition 

 List of the main minerals 

Formation name  Name of the formation which the rock sample 
belongs to 

Formation code 
on geological 
map 

   

Link to geological 
map 

   

Ro
ck

 s
am

pl
e 

ph
ys

ic
al

 p
ro

pe
rt

ie
s Hydraulic 

conductivity 
m/s   

Permeability m2   
Porosity Vol%   
Heat capacity J/K/kg   
Thermal 
conductivity 

W/m/K   

References for the data  link/DOI/ISBN/ISSN/national archive identifier; list if 
multiple 

Remarks    

Table 6. Column description of “Rock” worksheet. 

 

Reservoir data 

Column header Unit Description 
Well ID in reservoir   Listed when multiple 
Reservoir ID    
Local name/ID of reservoir  The local name, following local approaches 
Name of geological formation as 
reservoir 

 Reservoir or other stratigraphic, hydrostratigrafic 
units 

Age of formation  Entries from the list: Quaternary; Neogene; 
Paleogene; Cretaceous; Jurassic; Triassic; Permian; 
Carboniferous; Devonian; Silurian; Ordovician; 
Cambrian; Precambrian 

Formation code on geological 
map 
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Link to geological map    
Underlying unit   Name of geological formation 
Formation code for underlying 
unit on geological map 

   

Hydrogeologic role of underlying 
unit 

 Entries from the list: Aquifer/Aquitard/Aquiclude 

Overlying unit  Name of geological formation 
Formation code for overlying unit 
on geological map 

   

Hydrogeologic role of overlying 
unit 

 Entries from the list: Aquifer/Aquitard/Aquiclude 

Reservoir type  Entries from the list:  Porous, Karstic, Fractured, 
Double porosity 

Depth interval below wellhead  m to m   
Lateral extent km2 Approximate value 
Link to GIS information if 
available 

 Information on lateral extent, top and bottom depth, 
properties distribution 

Fluid phases in reservoir  Entries from the list: Liquid/Gas/Supercritical 
Average hydraulic conductivity m/s Average hydraulic conductivity of the reservoir 
Average permeability m2 Average permeability of the reservoir 
Average hydraulic heads m amsl Hydraulic head derived as p/(ρg) 
Average hydraulic gradient m/m Average hydraulic gradient along the reservoir 
Average temperature  °C Average temperature within the reservoir 
Average geothermal gradient  °C/m Average geothermal gradient of the reservoir 
References for the data   link/DOI/ISBN/ISSN/national archive identifier; listed 

if multiple 
Remarks    

Table 7. Column description of “Reservoir” worksheet. 

4.3.2 EFA download: REFLECT_Horizon_2020-Data_Export_2025-09-24_19-47-
40.xlsx 

At the time of writing this description, the data is available through the European Fluid Atlas website ( 
https://www.reflect-h2020.eu/efa/). Using the “Export data” button the result of the queries of both 
selecting tools (Select by attributes/Select by draw) can be downloaded. The version published here in 
this data publication is the download as of 24 September 2025, 19:47: REFLECT_Horizon_2020-
Data_Export_2025-09-24_19-47-40.xlsx. The downloaded report’s format is an Excel worksheet which 
contains the fluid, the rock and reservoir data linked to the wells, explanatory worksheets for each and 
a map image export on different tabs, as follows: 

Fluid-well data export 

Column header Description 
fluid_sample_id Fluid sample ID 
well_id Well ID 
local_id_f Local ID for fluid sample 
latitude_ Latitude/ Northing 
longitude_ Longitude/ Easting 
country Country 
powpl_name Power plant's name 
nuts2_name Nomenclature of territorial units for statistics / Regions 
nuts3_name Nomenclature of territorial units for statistics / Counties 
date_of_well_completion_year Date of well completion (year) 
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wellhead_elevation_m_amsl Wellhead elevation (m, amsl) 
surface_elevation_m_amsl Surface elevation (m, amsl) 
well_depth_m Well depth (m) 
top_of_screened_interval_m_below_wellhe
ad 

Top of screened interval  
(m, below wellhead) 

bottom_of_screened_interval_m_below_we
llhead 

Bottom of screened interval  
(m, below wellhead) 

reservoir_id_list_if_multiple Reservoir ID (list, if multiple) 
hydraulic_head_m_amsl Hydraulic head  

(m, amsl) 
pz_data_pa_per_m Pressure (P) change along a vertical axis (Z), given as the 

gradient of the pore pressure: how the pressure is changing 
over a unit depth: (P2-P1)/(Z2-Z1) [Pa/m]. 

bottomhole_temperature_c Bottomhole temperature (°C) 
outflow_temperature_c Outflow temperature (°C) 
well_yield_m3_per_hour Well yield (m3/hour) 
scaling_exists_y_or_n Scaling exists  (Y/N) 
inhibitor_added_y_or_n Inhibitor added (Y/N) 
geothermal_gradient_in_well_c_per_m Geothermal gradient in well (°C/m) 
references_for_the_data References for the data (link/DOI/ISBN/ISSN/national archive 

identifier; list if multiple) 
remarks_well Remarks 
local_id_for_fluid_sample Local ID for fluid sample 
sampling_method Sampling method (Freeflow/Pumping/Pumping with 

packers/Pointwise (with bailer)) 
sample_depth m below wellhead, interval if packers used 
sampling_date Sampling date and hour 
analysis_year Analysis date  
dominant_phase Dominant phase: Liquid/Gas/Supercritical 
temperature_c Temperature (°C) 
pressure_pa Pressure (Pa) - at the sampling depth 
hydraulic_head_m Hydraulic head (m) - At the sampling depth, given in m amsl 

as h0+p/(ρg) 
density_kg_per_dm3 Density (kg/dm3) 
kinematic_viscosity_m2_per_s Kinematic viscosity (m2/s) 

dynamic_viscosity_kg_per_m_per_s Dynamic viscosity (kg/m/s) 
specific_heat_capacity_j_per_k_per_kg Specific heat capacity (J/K/kg) 
electrical_conductivity_us_per_cm_ec25 Electrical conductivity (µS/cm, EC25) 
ph pH - on site measurement 
dissolved_oxigen_mg_per_l Dissolved oxigen (mg/L) - on site measurement 
eh_mv Eh (mV) - on site measurement 
alkalinity_meq_per_l Alkalinity (meq/L) - on site measurement 
tds_mg_per_l Total Dissolved Solid (mg/L)  
tdg_nml_per_kg Total dissolved gas in Normal ml/kg H2O 
glr Gas/Liquid Ratio 
ca_mg_per_l Dissolved major cations (mg/L) - Ca 
mg_mg_per_l Dissolved major cations (mg/L) - Mg 
na_mg_per_l Dissolved major cations (mg/L) - Na 
k_mg_per_l Dissolved major cations (mg/L) - K 
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tmc Dissolved major cations (mg/L) - Total Major Cations 
cl_mg_per_l Dissolved major anions (mg/L) - Cl 
s_mg_per_l Dissolved major anions (mg/L) - S 
f_mg_per_l Dissolved major anions (mg/L) - F 
co3_mg_per_l Dissolved major anions (mg/L) - CO3 
hco3_mg_per_l Dissolved major anions (mg/L) - HCO3 
so4_mg_per_l Dissolved major anions (mg/L) - SO4 
po4_mg_per_l Dissolved major anions (mg/L) - PO4 
hbo2_mg_per_l Dissolved major anions (mg/L) - HBO2 
tma Dissolved major anions (mg/L) - Total Major Anions 
si_mg_per_l Dissolved silica (mg/L) 
br_mg_per_l Dissolved trace elements (mg/L) -Br 
b_mg_per_l Dissolved trace elements (mg/L) - B 
i_mg_per_l Dissolved trace elements (mg/L) - I 
al_mg_per_l Dissolved trace elements (mg/L) - Al 
fe_mg_per_l Dissolved trace elements (mg/L) - Fe 
mn_mg_per_l Dissolved trace elements (mg/L) - Mn 
sr_mg_per_l Dissolved trace elements (mg/L) - Sr 
ba_mg_per_l Dissolved trace elements (mg/L) - Ba 
li_mg_per_l Dissolved trace elements (mg/L) - Li 
cs_mg_per_l Dissolved trace elements (mg/L) - Cs 
rb_mg_per_l Dissolved trace elements (mg/L) - Rb 
ge_mg_per_l Dissolved trace elements (mg/L) - Ge 
zn_mg_per_l Dissolved trace elements (mg/L) - Zn 
cu_mg_per_l Dissolved trace elements (mg/L) - Cu 
pb_mg_per_l Dissolved trace elements (mg/L) - Pb 
ni_mg_per_l Dissolved trace elements (mg/L) - Ni 
as_mg_per_l Dissolved trace elements (mg/L) - As 
ag_mg_per_l Dissolved trace elements (mg/L) - Ag 
co_mg_per_l Dissolved trace elements (mg/L) - Co 
cr_mg_per_l Dissolved trace elements (mg/L) - Cr 
hg_mg_per_l Dissolved trace elements (mg/L) - Hg 
w_mg_per_l Dissolved trace elements (mg/L) - W 
toc_mg_per_l Total organic carbon - mg C/L (C = organic carbon) 
tph_mg_per_l Dissolved organic carbon - mg C/L (C = organic carbon) 
btex_mg_per_l Benzol, Toluol, Ethylbenzol, Xylol - mg/L 
co2_vol_perc CO2 - ppmV 
o2_vol_perc O2 - ppmV 
h2s_vol_perc H2S - ppmV 
n2_vol_perc N - ppmV 
ch4_vol_perc CH4 - ppmV 
ar_vol_perc Ar - ppmV 
h2_vol_perc H2 - ppmV 
he_vol_perc He - ppmV 
oxigen_18_thousandths Isotopes (‰) -Oxigen-18 
deuterium_2h_thousandths Isotopes (‰) -Deuterium (2H) 
tritium_3h_thousandths Isotopes (‰) -Tritium (3H) - Bq/L 
oxigen_18_so4_thousandths Isotopes (‰) -Oxigen-18 (SO4) 
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sulfur_34_so4_thousandths Isotopes (‰) -Sulfur-34 (SO4) 
sulfur_34_h2s_thousandths Isotopes (‰) -Sulfur-34 (H2S) 
carbon_13_co2_thousandths Isotopes (‰) -Carbon-13 (CO2) 
lithium_7_thousandths Isotopes (‰) -Lithium-7 
boron_11_thousandths Isotopes (‰) -Boron-11 
strontium_87sr_per_86sr_thousandths Isotopes (‰) -87Sr/86Sr 
references_for_fluid_data References for the data (link/DOI/ISBN/ISSN/national archive 

identifier; list if multiple) 
remarks_fluid Remarks 

Table 8. Column description of “Fluid-well_data-export” worksheet. 

 

Rock-well data export 

Column header Description 
well_id Well ID 
local_id_f Local ID for fluid sample 
latitude_ Latitude/ Northing 
longitude_ Longitude/ Easting 
country Country 
powpl_name Power plant's name 
nuts2_name Nomenclature of territorial units for statistics / Regions 
nuts3_name Nomenclature of territorial units for statistics / Counties 
rock_sample_id Rock sample ID 
local_id_for_rock_sample Local ID for rock sample 
sampling_method Sampling method 
sample_depth_m Sample depth (m below wellhead; interval if packers used) 
sampling_year Sampling date (year) 
analysis_year Analysis date (year) 
rock_type Rock type 
mineralogical_composition Mineralogical composition 
formation_name Formation name 
formation_code_on_geological_map Formation code on geological map 
link_to_geological_map Link to geological map 
hydraulic_conductivity_m_per_s Hydraulic conductivity (m/s) 
permeability_m2 Permeability (m2) 
porosity Porosity 
heat_capacity_j_per_k_per_kg Heat capacity (J/K/kg) 
thermal_conductivity_w_per_m_per_
k 

Thermal conductivity (W/m/K) 

references_for_the_rock_data References for the data (link/DOI/ISBN/ISSN/national archive 
identifier; list if multiple) 

remarks_rock Remarks 

Table 9. Column description of “Rock-well_data-export” worksheet. 
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Reservoir well data export 

Column header Description 
hydrogeologic_role_of_underlying_unit Hydrogeologic role of underlying unit 

(Aquifer/Aquitard/Aquiclude) 
overlying_unit_name_of_geological_formation Overlying unit (name of geological formation)  
formation_code_for_overlying_unit_on_geolog
ical_map 

Formation code for overlying unit on geological map 

hydrogeologic_role_of_overlying_unit Hydrogeologic role of underlying unit 
(Aquifer/Aquitard/Aquiclude) 

reservoir_type Reservoir type (Porous/Karstic/Fractured/Double 
porosity) 

depth_interval_below_wellhead_m_to_m Depth interval below wellhead (m-m) 
lateral_extent_km2 Lateral extent (km2) 
link_to_gis_information_if_available Link to GIS information if available 
fluid_phases_in_reservoir Fluid phases in reservoir (Liquid/Gas/Supercritical) 
average_hydraulic_conductivity_m_per_s Average hydraulic conductivity (m/s) 
average_permeability_m2 Average permeability (m2) 
average_hydraulic_heads_m Average hydraulic heads (m) 
average_hydraulic_gradient Average hydraulic gradient 
average_temperature_c Average temperature (°C) 
average_geothermal_gradient_c_per_m Average geothermal gradient (°C/m) 
references_for_the_reservoir_data References for the data (link/DOI/ISBN/ISSN/national 

archive identifier; list if multiple) 
remarks_reservoir Remarks 

Table 10. Column description of “Reservoir-well_data-export” worksheet. 

5 Further developments on the dataset 
The lessons learned from the European geothermal data collection resulted in an on-line data 
collection platform, which will be published in 2024-2025. The platform is developed throughout the 
CRM Geothermal project (https://crm-geothermal.eu/) and will be joined to a map-based visualization 
and query frontend like the European Fluid Atlas. 

The platform contains unit converter algorithms, entry check to prevent typos and possibilities to add 
remarks to every numeric entry, to keep it numeric inside the database. It has the capability to process 
databases not only one-by-one entries. 
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