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Overview

Geological Survey Ireland has produced a new suite of deep temperature maps for onshore Ireland.
This short document is designed to present the maps and their metadata (describing how and why
the maps were made) to the public. The maps will be available to view and download on Geological
Survey Ireland’s online viewer in late 2021. The six maps were produced using temperature data
provided by the Dublin Institute for Advanced Studies (J. Fullea. G.O.THERM.3D Providing a 3D Atlas
of Temperature in Ireland’s Subsurface, funded by the Irish Research Council and Geological Survey
Ireland). The maps represent two dimensional slices through the crust at depths of 2 km, 2.5 km, 3
km, 3.5 km, 4 km and 5 km. Images of the map layers are presented in Appendix A, and the

metadata is presented in Appendix B.

The maps have been prepared as part of Geological Survey Ireland’s National Geothermal Database
project. Geological Survey lIreland provides geological advice and information to support the
understanding of Ireland’s geothermal resources, the development of Irish geothermal energy policy
and the growth of the Irish geothermal industry. Geological Survey Ireland, as a division of the
Department of the Environment, Climate and Communications (DECC), has published these maps in

fulfilment of a commitment under the All of Government Climate Action Plan.

These maps are based upon a probabilistic thermal model of the Irish crust and as such, there is a
degree of uncertainty inherent in the dataset (see Mather et al., 2018; Mather & Fullea, 2019). The
temperature values mapped here should be viewed as guideline only and not as absolute values. The
actual temperature at depth may vary from the temperatures shown in these maps. Nevertheless,
the dataset is the most up-to-date and realistic representation of Irish crustal temperatures that is
currently available. These maps are an important first step in the development of a fit-for-purpose

National Geothermal Database.
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Appendix A Deep temperature maps

e

Figure 1 Deep temperature map at 2.0 km. Temperatures in degrees Celsius. Scale approx.
1:2,000,000. Values range from 70°C to 230°C.
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Figure 2 Deep temperature map at 2.5 km. Temperatures in degrees Celsius. Scale approx.
1:2,000,000. Values range from 80°C to 240°C
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Figure 3 Deep temperature map at 3.0 km. Temperatures in degrees Celsius. Scale approx.
1:2,000,000. Values range from 90°C to 260°C
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Figure 4 Deep temperature map at 3.5 km. Temperatures in degrees Celsius. Scale approx.
1:2,000,000. Values range from 100°C to 270°C
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Figure 5 Deep temperature map at 4.0 km. Temperatures in degrees Celsius. Scale approx.
1:2,000,000. Values range from 110°C to 280°C
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Figure 6 Deep temperature map at 5.0 km. Temperatures in degrees Celsius. Scale approx.
1:2,000,000. Values range from 120°C to 300°C
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Appendix B Metadata

This section provides an example of the metadata pertaining to the new maps. Geological Survey
Ireland metadata was compiled in a pro-forma for each of the six map layers in Appendix A. The 2.5
km layer is used as an example here. The metadata is written in plain English and describes where
the data comes from and how the maps were made.

Concise MName  scale (if swdtalble), extent, projectonzbbrey)
daiumabbrev) (if suitable), Baster forman) GRID or TIFF if applicabla)

Dreep temperatore 45m af 2.5 km depth Ireland (BUOTW) ITA GRID

Whio iz your data nsefinl to and why with an example.
Flain Englith Tse the readability tests.

Flexch

Gunning Fog

The parpose of this map is to show howr hot the Earth is at a depth of 25 km below sea level
in Irelamd. The Earth’s natural heat can be used a5 3 source of renewsble energy called
geotherrnal energy. Geothermal energy can be nsed to beat homes and offices. Sometmes
zeothermal energy can be used 1o make elecoicity. Geotherms] energy is always availabls. It
will sall produce clean energy when the wind isn't blowing, and the sum isn’t shinming. It also
nses 3 small amount of land. Geothermal enerzy is 8 very seoure and low carbon energy
SIONIICE.

How omach heat or elecimicity you can get from geothermal energy depends on bow hot the
rocks bensath the ground are. The termperatures of the rocks change with depth and depend on
what part of the couniry you are in. The purpose of this map is to show whete the rocks
beneath the surface are reladvely hotier or colder at a cermin depth. Where temperamres are
higher, more geothermal snergy can be prodnced These maps will help the development of
zeothermal energy projects m Insland by helping scentisis find the places with the best
resources. These maps may also be used in other sciennfic smdies of the Earth’s coast.

Dreccripiion of your dataset.
Eules:

Explzin 3
Explzin scienafic/geological temms.
el

Plain English Use the readability tests.
ek

The ‘Deep tempersiure map (2.5 km)” shows the estimated temperamrs in degrees Celsias st a
depth of 2.5 kilomeres below sea level for the island of Ireland onshore. The deep
temperanmre dats formes a contimwows grid of spamal data. This is 8 Taster datases. Baster data is
amother names for pridded data. Flaster data stores information in pixels (zrid cells). Each raster
zrid makes up a meaimix of cells {or pixels) organized inbe rows and cohmins. The dsts has a
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grid cell size of 45 metes. This mesns that each cell (pixel) represents an ares of 45 metras
sared.

This temperatore dataset was crested by researchers at the Dublin Institute for Advanced
Siwdies. They nsed a mixiare of data types to make a mathematical model of the Earth beneath
Ireland This mathematical mode] is hased on the theory of probability, and can provide more
than one answer. This means that the femperatore values made from this modal are umceTtaim.
The scheal femperature st a depth of 2.5 kilomeires may vary fSom what is shown n this map.
The camse and amount of uncertsinty in the mathematical model is described in the following
publications:

B. Mathes, T. Famell, J Fullea, Probabilistc Surface Heat Flow Estimates A ssimilating
Paleoclimate History: Mew Implications for the Themmochemical Smoctare of Treland Armicle,
2018 Journal of Geophysical Fesearch: Solid Earth 123(12):100951 - 10,9§7. DiOI:
101029201 8TB016355 71

B. Mather and T. Fullsa, Constraining the geotherm beneath the Britich Isles from Bayesian
inversion of Cure depth: Integrated modalling of magmetic, gaothermal and seismic data
Article, 2019 Solid Earth 10: 838850, D:OL: 105194 5e-10-838-2019

Temperatare data was exiracted from the mathematical model as points. Each point has an x
and ¥ coordinate, and & temperaiure value The data was then converted info gridded data to
CTeats e [RIperaiuTe TEAp.

How was the dataset created?

o through the whole process from start to finich,

Diata sources — list extemnal data sources, specify which base maps nsed
Drata collecion — what equipment was usad

Software — list all sofwrare used inchode any toels o extencions wsad
Was the data reprojected” From what projection?

List any data quality checks carmied out

The temperanure datzset nsed to make this map was created by researchers at the Dublin
Institute for Advanced Stodies. They used a mixture of data fypes to make 3 mathematical
mxlel of the Earth beneath Ireland Borehols temperanres data was collectad in the 19507 and
publizhed in the following papers: Barton ef al. {1989); Brock (1989); Brock & Barton (1984);
and Wheildon et al. (1985). This data was comrected for the temmperature effects of past ice
ages and re-mapped by Mather et al. (2018). There are no achual temperatore measurements
avallable at depths greater than 2 (0 meires.

Temperamre information was also estimated ffom measurements of the Earth’s magnetic and
elecmical properties. These are called zeophysical measurements. The gepphysical data nsed
for this map comes from the global EMAGY datset (Meyer et 2, 2017).

The comected temperatares were combined with geophysical measurements in & profbabilistc
mathematical model (Mather & Fullea, 201%). This mesns that the modsl is based on the
theory of probability and can provide more than one answer. This means that the temperature
valuss made from this model ars uncertain. This model predicts what the femperaiure might
be where there are no measurements.

Tempersmre data were exmacted fom the mathematical mode] as points. The model was
loaded mto QIGTS, which is a software package usad for making maps, and subjected o an
ITM projection. The estimated temperamane at 2.5 km bensath sea level was exracted from the
made] to make a 2D raster map. This deep temperanire map was exported 1o another sofaare
packags called ArcGIS and colowr coded at infervals of 10 degrees Calsins. A legend was
crestad.
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