
 

Geology – Executive Summary 
 
In the INSPIRE context Geology could be seen as a “reference data theme” as it provides information 
for several themes of Annex III: Mineral resources, Natural Risk Zones, Soil, Energy resources, and it 
has a specific relationship with one of the most important natural resources, water, through 
groundwater bodies contained in aquifers. Geomorphology describes the Earth’s present-day surface, 
and the processes creating its geometry. 
 
The use of geological data 
 
Geological data are used in various domains requiring knowledge of the surface and underground 
geological environment: detecting geo-hazards; ensuring the safe disposal of wastes, nuclear wastes, 
carbon capture and storage; ensuring the safe construction of buildings; providing information for 
environmental planning; providing information for natural resources exploration; vulnerability of the 
underground to contamination; providing indicators for climatic change; providing construction material 
and minerals. For groundwater and aquifers uses are: water supply (water abstraction); groundwater 
resources (water availability); providing base flow for rivers, wetlands; protecting ecosystems 
dependent on groundwater; groundwater quality and quantity assessment; transboundary 
groundwater management. 
 
How geoscientists could provide this useful information? 
 
Geological information provides basic knowledge about the physical properties and composition of the 
geologic materials (rocks and sediments) outcropping at the land’s surface and forming the 
underground, and about their structure and their age. It also provides knowledge about aquifers, i.e. 
subsurface units of rocks or sediments of sufficient porosity and permeability to allow either a 
significant flow of groundwater or the abstraction of significant quantities of groundwater. Knowledge 
about landforms is also provided. 
 
The main product delivered by geologists for the users is a geological map which is the result of an 
interpretation of the observations and measurements made on rocks and sediments, on and under 
the surface. Because the rocks forming the subsurface are visible or accessible only on very small 
parts of the surface, the outcrops, geologists have to interpret these observations and measurements 
to group rocks in geologic units, and to connect other information observed locally to identify the 
general geological structure. 
 
Boreholes are another important source of information for interpreting the subsurface geology. These 
can provide a stratigraphic and lithological log, analogous to a vertical geological map, and can also 
be used to gather samples and make measurements of various properties at depth. 
 
All this information is interpreted to make geological maps. The landforms (geomorphologic features) 
are often indicated on general geological maps, and are detailed on specific, applied 
geomorphological maps. 
 
Hydrogeological information 
 
Hydrogeology describes the flow, occurrence, and behavior of water in the underground 
environment. It is a science located between hydrology and geology, and both have a strong influence 
on the understanding of groundwater flow and solute transport. Hydrological processes are 
responsible, for example, for the characterization and understanding of water supply derived from 
recharge of aquifers. On the other hand the physical properties and composition of the geologic 
materials (rocks and sediments) create the main environment for groundwater flow and storage.  
Rocks and sediments also influence groundwater quality in terms of their chemical composition.  
 
The INSPIRE groundwater model describes two basic elements: the rock system (including aquifers, 
dependent on the geological condition) and the groundwater system (including groundwater bodies), 
completed by hydrogeological objects (such as water wells). See annex C for a detailed description of 
this domain. 
 
Geophysical information 



 

 
Since geophysics provides valuable information on the physical properties of rocks (like density, 
porosity, magnetic susceptibility, etc.), regardless of their organization as geologic units, geophysics is 
part of the INSPIRE Geological data specifications. Geophysical boundaries may or may not coincide 
with geological boundaries, depending on the changes of physical properties within and outside the 
geological units. Geophysics provides extra - quite often the only - information on the organization of 
the units in the subsurface. These results are processed by geophysicists in order to deliver the 1D, 
2D, 3D or even 4D spatial distribution of the property. The spatial property distributions are then 
interpreted by geologists to build geological models of the subsurface, for instance to detect 
hydrocarbon bearing structures or zones of mineral resources. 
 
Which geological data to provide through INSPIRE? 
 
Based on the analysis of the potential types of users and identification of use cases the TWG 
developed a core data model. It is based on the complex GeoSciML data model, developed by the 
international geosciences community, in particular Geological Survey Organisations 
(http://www.geosciml.org/). 
 
The core data model contains the main types of GeologicFeatures (GeologicUnits, 
GeologicStructures, and GeomorphologicFeatures). The geometry of these features is described in 
MappedFeatures and can be included in geological maps and profiles in the form of points, lines and 
polygons. The data model also enables a description of the lithological/stratigraphical characteristics of 
borehole logs, thematic maps, geophysical surveys and measurements, and features related to 
hydrogeology (aquifers and groundwater bodies).  
 
Basic geological knowledge and applied maps 
 
As mentioned above, Geology is used by other thematic domains which are interested only in specific 
properties of the underground (to prevent landslides, to insure safe disposal of wastes etc). Geological 
surveys provide the basic knowledge about the Earth, but this basic information must then be 
processed by experts to transform it into the specific maps (named applied maps) required by thematic 
users. As very often the needs of thematic users concern a local area, the basic knowledge must be 
supplemented by new data related to specific properties (for example the porosity of the local rocks is 
needed in an assessment of a landslide).  
 
The INSPIRE Geology model provides elements to build applied maps but does not describe these 
applied features.  
 
 
 
 
 


