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Annex D 
(informative) 

Data model extensions 

Introduction 
The INSPIRE Geology and Geophysics models are both simple and designed to enable harmonised 
INSPIRE services. However for many use cases a wider range of more detailed geoscientific 
information might be required. 

D.1 Use of GeoSciML 
 
GeoSciML is a model for the exchange of detailed geoscience information which has been developed 
by the international geosciences community, in particular Geological Survey Organisations 
(http://www.geosciml.org/). GeoSciML version 3.1 was the starting point in developing the INSPIRE 
GE model and has heavily influenced its design.  However GeoSciML has much broader scope than is 
required for INSPIRE so the INSPIRE GE model has been developed through a simplification of the 
required parts of GeoSciML, while aiming to retain the same overall design pattern and key features. 
Therefore mapping between the INSPIRE GE model and GeoSciML currently in version 3.2 is 
possible. The detailed mapping between both models is described in the document: “GeoSciML 3.2 
Encoding Cookbook for INSPIRE WFS services” that is be available at: 
 
http://www.geosciml.org/geosciml/3.2/documentation/cookbook/INSPIRE_GeoSciML_Cookbook%20_
1.0.pdf.     
 

D.2 Data model extension for Geophysics 

D.2.1 Narrative description and UML overview 

 
The core application schema is limited to successfully serve the complex use cases. When the request 
for data provisioning exceeds the limits of the Geophysics application schema the extension model 
can be used. It allows data providers to publish many types of geophysical measurements and results 
with sufficient detail to fulfil the user requirements documented in the use cases. The most significant 
difference between the core and extension models is that the extension model introduces additional 
elements to share observation results in a harmonized way. This is done through the ISO 19156 
Observations and Measurements (O&M) standard and specialized observation classes from the 
INSPIRE Generic Conceptual Model. For the sake of simplicity the GeophysicsExtension application 
schema defines only a few additional observation classes that are specific to geophysical 
measurements and models. It is mainly left to the data provider to decide how the standard is used. 
However by providing controlled dictionaries and best practice examples the guidance tries to help in 
achieving maximum level of interoperability.  

Spatial object Type - Project 
 
The extension model provides an additional class to model geophysical Projects. Together with the 
Campaign class of the core model these two can be used for a more detailed description of the 
geophysical dataset hierarchy. In practice geophysical surveys are often organised into campaigns 
and projects. A large exploration project may contain several campaigns. e.g.: A big project is started 
with an airborne measurement campaign. After identifying the main target area a seismic campaign 
with several seismic lines is carried out. Meanwhile in certain areas where expensive seismic is not 
feasible magnetotelluric measurements are completed. Each campaign is carried out by different 
companies, and produce different maps, reports and datasets. The whole activity is controlled by one 



 

responsible party, the principal investigator. To model such complex hierarchies the core Campaign 
and the extension Project feature types can be used.  
 

 class Survey_ext

«featureType»

Project

«voidable»

+ principalInvestigator:  CI_ResponsibleParty

SF_SamplingFeature

«FeatureType»

spatialSamplingFeature::SF_SpatialSamplingFeature

+ positionalAccuracy:  DQ_PositionalAccuracy [0..2]

«featureType»

GeophysicsCore::GeophObjectSet

+ inspireId:  Identifier

+ citation:  DocumentCitation

+ projectedGeometry:  ProjectedGeometry [1..*]

«voidable»

+ verticalExtent:  EX_VerticalExtent

+ distributionInfo:  MD_Distributor

+ largerWork:  Identifier [1..*]

 

Figure 1 – UML class diagram: Project 

 
 

Campaign is geophysical activity extending over a limited time range and limited area for producing 
geophysical measurements, processing results or models. Campaigns can be considered as parents 
of geophysical measurements or models. Children geophysical objects may refer to their parent 
campaign through the largerWork attribute.  
 
Project is geophysical activity extending over a longer time period and larger area, containing any 
number of campaigns or subprojects. In the hierarchy of geophysical data sets projects are parents of 
geophysical campaigns, and usually cover whole exploration programs. Project has one added 
voidable attributes:  

 

• principalInvestigator: Key party responsible for conducting research 
 
In many cases it is useful to link observation results to collections, rather than to individual geophysical 
objects. (e.g. a gravity map can be associated with a gravity survey and not with a single station) Both 
Campaign and Project are subtypes of SF_SpatialSamplingFeature, so it can be done by using the 
O&M standard. While it sounds quite natural to link observations to Campaigns, it is not very likely that 
any kind of observation is going to be linked to a Project. Even in this case at least a shape for 
bounding geometry shall be provided.  

GenericGeophMeasurement 
 
The list of geophysical methods in the GeopysicsCore application schema is very limited. This class 
was added to GeophysicsExtension as a generic container for geophysical methods that do not fit in 
the core measurement types (station, profile, swath). This class adds one attribute to the supertype 
GeophMeasurement 
 

• measurementType: Value must be one of the items listed in the OtherMeasurementTypeValue 
codelist. This codellist is expected to be extended in the future. 

 
 



 

 class Measurement_ext

«featureType»

OtherGeophMeasurement

+ measurementType:  OtherMeasurementTypeValue

constraints
{shape must be conformant with the spatial sampling geometry}

«codeList»

OtherMeasurementTypeValue

GeophObject

«featureType»

GeophysicsCore::GeophMeasurement

+ platformType:  PlatformTypeValue

«voidable»

+ relatedModel:  Identifier [1..*]

+ relatedNetwork:  NetworkNameValue [1..*]

 
 
Figure 2 – UML class diagram: GenericGeophMeasurement 
 
Publishing observation data related to a geophysical measurement is optional in INSPIRE. The 
GeophObject class has the distributionInfo attribute that holds metadata about data access, ordering 
procedures, fees etc. When the data provider wants to share observation results in a more 
interoperable manner the use of SF_SpatialSamplingFeature properties is recommended. Guidance to 
encode observations is given in chapter A.3.7 

Models 
 
In the GeophysicsExtension application schema GeophModel is a geophysical object that is created 
as a result of data processing or interpretation, representing the distribution of physical or geophysical 
properties within the observed spatial domain. This definition is broader than the usual concept of 
model in geophysics that is rather a mathematical construction, a replacement of the reality and it can 
be used for forward modeling. In INSPIRE under model a geophysical product is meant that can be 
useful not only for geophysicists, but also for specialists of other domains. It is somewhere at the end 
of the processing chain. Using O&M terminology the sampledFeature association of a GeophModel 
always can be connected to one or more GeophMeasurements.  
 
Apart from the ones inherited from GeophObject GeophModel has one voidable attribute:  
 

• relatedMeasurement: It can be used to identify related GeophMeasurement instances.  
 
 



 

 class Model

«featureType»

SurfaceGridModel

+ modelType:  SurfaceGridModelTypeValue

constraints

{shape must be GM_Surface}

«featureType»

GeophModel

«voidable»

+ relatedMeasurement:  Identifier [1..*]

«featureType»

CurveModel

+ modelType:  CurveModelTypeValue

constraints

{shape must be GM_Curve}

«featureType»

SolidGridModel

+ modelType:  SolidGridModelTypeValue

constraints
{shape must be GM_Solid}

«featureType»

OtherGeophModel

+ modelType:  OtherGeophModelTypeValue

«codeList»

CurveModelTypeValue

«codeList»

SurfaceGridModelTypeValue

«codeList»

SolidGridModelTypeValue

«codeList»

OtherGeophModelTypeValue

SF_SamplingFeature

«FeatureType»

spatialSamplingFeature::SF_SpatialSamplingFeature

+ positionalAccuracy:  DQ_PositionalAccuracy [0..2]

«featureType»

GeophysicsCore::GeophObject

+ inspireId:  Identifier

+ citation:  DocumentCitation

+ projectedGeometry:  ProjectedGeometry [1..*]

«voidable»

+ verticalExtent:  EX_VerticalExtent

+ distributionInfo:  MD_Distributor

+ largerWork:  Identifier [1..*]

 
 
Figure 3 – UML class diagram: GeophModel 
 
Just like measurements, geophysical models are also categorized on the basis of sampling geometry. 
CurveModel is a GeophModel with curve geometry. Calculated property values are referenced to a 
curve. Typical examples are compositLog, layerModel, seismicTimeSection.  
 
Note 1. A 1D layerModel is represented by the trajectory perpendicular to the layer boundaries. Layer 
parameters are referenced to the curve section overlapping the corresponding layer. The last section 
of the curve ends at the depth of penetration. 
 
 
CurveModel has one attribute: 
 

• modelType: must be a value from the CurveModelTypeValue codelist. 
 
Constraint: shape must be GM_Curve 
 
SurfaceGridModel is a GeophModel with surface geometry. Calculated property values are referenced 
to a series of grid points on the surface. Typical examples are seismicDepthSection or 2D resistivity 
section. 
 
It has one attribute: 
 

• modelType: must be a value from the SurfaceGridModelTypeValue codelist. 
 
Constraint: shape must be GM_Surface 
 
SolidGridModel is a GeophModel with solid geometry. Calculated property values are referenced to a 
series of grid points in the solid. Typical examples are seismicVolume or 3D resistivity block. 
 
It has one attribute: 
 



 

• modelType: must be a value from the SolidGridModelTypeValue codelist. 
 
Constraint: shape must be GM_Solid 
 
OtherGeophModel is a GeophModel with any geometry not listed above.  
Examples: Interpreted resistivity cross section (discrete surface coverage that contains polygon 
patches with resistivity values assigned to them) or Gravity point source distribution (multipoint 
coverage). 
 
It has one attribute: 
 

• modelType: must be a value from the OtherGeophModelTypeValue codelist. 
 

How to decide between Measurement and Model? 
 
In contrast to Geophysical measurements geophysical models represent spatial distribution of physical 
or geophysical properties within the observed spatial domain. Models are created by processing or 
interpretation and carry the characteristics of the investigated domain as a function of 1 2 or 3 spatial 
dimensions. It is a matter of data processing to convert measurement data from non spatial 
dimensions (time, frequency, electrode distance etc.) into space. As a result of this procedure the 
number of dimensionality increases by 1.  
 
GeophMeasurement and GeophModel are the initial and final stage of the geophysical processing 
chain. However, the processing chain can be long and if the result originates from an intermediate 
step it is not always easy to decide which class it belongs to. Table 1. can help in the classification of a 
feature type. 
 
 

GeophMeasurement GeophModel 

Data is spatially referenced outside 
or on the boundary of the 
investigated domain 

Data is spatially referenced to the 
internal part of the investigated domain 

Observed data is a function of some 
non spatial domain (propagation 
time, frequency, etc.) to be 
transformed into space by 
processing 

Observed data is a function of space 
(or space and time for monitoring.) 

Observed property is a geophysical 
property and not directly 
interpretable as property of the 
investigated domain. 

Observed property is a property of the 
investigated domain. 

Result can not be used directly for 
interpretation  

Result can be directly used for 
interpretation 

 
 
Examples:  
- SeismicLine is GeophMeasurement (field data). Observed property is seismic amplitude as a 
function of time, It is not the property of the investigated domain and the data is not usable for direct 
interpretation. 
 
- SeismicTimeSection is somewhere between measurement and model. It has one spatial and one 
non spatial domain (propagation time) to be converted into depth, but it carries information on the 
seismic reflectivity of the investigated domain and in practice it is often used directly for interpretation. 
So it is classified as a curve model. 
 
- SeismicDepthSection is clearly a model: a 2D spatial coverage of seismic reflectivity that is directly 
usable for interpretation. 

Observations Result and Procedure 
 
In the O&M schema OM_Observation has four main associations: Phenomenon, Domain, Range, and 
ProcessUsed (Figure 4). Phenomenon connects to the observedProperty. Domain is the observed 
spatial domain with the featureOfInterest at the target end. Range means the result that was acquired 
while examining the target. These two relates to each other like domain and range of GML coverages.  



 

 
 object Observations Pattern - Ov erv i...

«FeatureType»

observ ation::OM_Observ ation

+ phenomenonTime:  TM_Object

+ resultTime:  TM_Instant

+ val idTime:  TM_Period [0..1]

+ resultQuality:  DQ_Element [0..*]

+ parameter:  NamedValue [0..*]

«FeatureType»

observation::OM_Process

«FeatureType»

General Feature 

Instance::

GFI_Feature

«metaclass»

General Feature Model::

GF_PropertyType

{root}

«Type»

Observable Properties::

AbstractObservableProperty

«type»

Records and Class 

Metadata::Any

{root}

Metadata entity set information::MD_Metadata

«featureType»

Observ ation References::Observ ationSet

+ extent:  EX_Extent

+ inspireId:  Identifier

«featureType»

Processes::Process

«voidable»

+ documentation:  DocumentCitation [0..*]

+ inspireld:  Identifier

+ name:  CharacterString [0..1]

+ processParameter:  ProcessParameter [0..*]

+ responsibleParty:  CI_ResponsibleParty [1..*]

+ type:  CharacterString

«dataType»

Observ ation References::

Observ ationReference

0..*

Domain
+featureOfInterest

1

0..*

ProcessUsed

+procedure 1

Phenomenon

+observedProperty

1

Metadata

+metadata 0..1

realises

+result

Range

+member

1..*

+observation

1

 
 
Figure 4 – UML class diagram: Observations overview (GCM) 
 
Results contain observedProperty values characterising the featureOfInterest. ProcessUsed links to a 
procedure that was used to generate results. Type of result is “Any” since it may represent the value of 
any feature property. The procedure has the abstract OM_Process type with no properties and serves 
as a base class for observation processes. Using these concepts any type of observation can be fully 
described, and it is true for geophysical observations as well.  
 
Geophysics has a rich history of describing observation processes and results, and strong industrial 
standards for data exchange. Many of the standards were developed long before O&M. However, 
most geophysical data resources can fit to the O&M concept and plugged into some of the above 
associations. The GeophysicsExtension application schema does not provide a full scale model for 
geophysical objects. Instead, providing a few auxiliary classes it helps to use the O&M standard as a 
frame for geophysical information.  
 



 

 class Result and Procedure

«dataType»

GeophResource

+ resource:  CI_OnlineResource

«CodedValue»

+ resourceType:  ResourceTypeValue

«dataType»

GeophResult

+ geophResource:  GeophResource [1..*]

«codeList»

ResourceTypeValue

ProcessParameterNameValue

«codeList»

GeophProcessParameterNameValue

PhenomenonTypeValue

«codeList»

GeophPropertyNameValue

OM_Process

«featureType»

Processes::Process

«voidable»

+ documentation:  DocumentCitation [0..*]

+ inspireld:  Identifier

+ name:  CharacterString [0..1]

+ processParameter:  ProcessParameter [0..*]

+ responsibleParty:  CI_ResponsibleParty [1..*]

+ type:  CharacterString

«codeList»

GeophProcessNameValue

 
 
Figure 5 – UML class diagram: Result and Procedure 
 
In the INSPIRE Generic Conceptual Model OM_Process has a specialized subclass: 
Processes::Process. (Figure 5) It has the role of describing generic procedures that are common in 
practice and can be referenced from many observations that were made in the same or similar way. It 
has name, identifier, documentation, responsibleParty to inform the user about the nature of the 
procedure and the authority that maintains the record. ProcessParameters are names of important 
parameters that are characteristic to the procedure. A useful set of names is available in the 
hierarchical GeophProcessParameterNameValue codelist. In geophysical terminology process 
parameters can be considered as header parameters. An instance of Processes::Process contains 
only the names and descriptions. It is the parameter property of OM_Observation that holds the values 
and tell how a generic procedure was applied in a specific case. In order to assure consistency 
between the processParameters in the procedure and the parameters within OM_Observation, 
constraints should be applied.  
  
Example: A generic process is 2D seismic data acquisition. Suitable processParameters in this case 
are sampling rate, sensor spacing, minimum offset, coverage, etc. An observation instance contains 
the values that give the user an idea about the most important conditions that influenced data 
production.   
 
Codelist GeophProcessNameValue contains common names that can be used as the name attribute 
of Processes:: Process.  
 
GeophResult is a container class for geophysical result files. The INSPIRE recommendation for 
encoding observations is to use specialized observations with proper coverage types from the Generic 
Conceptual Model, if appropriate. For non coverage observations the Sensor Web Enablement (SWE) 
schema can be used to encode results. Annex A contains several examples to demonstrate best 
practices and to help data providers to encode their results. Very often in geophysics data is provided 
in widely used industry standard format, and XML encoding is not an option. In such cases 
GeophResult is used to include data resources in GeophysicalObjects. The class has one attribute: 

 

• geophResource: Any number of geophResource items can be included in GeophResult. 
 



 

GeophResource has two attributes: 
 

• resource: Data access is provided as CI_OnlineResource, a URL for online access, and an 
optional description about the resource. 

• resourceType: Type must be one of the items in the ResourceTypeValue codelist. 
 
O&M data must contains physical and geophysical property names either as references to observed 
properties or embedded in the result. For such referencing items in the GeophPropertyNameValue 
codelist are recommended. 
 

D.2.2 The use of O&M in the GeophysicsExtension schema 

 

SF_SpatialSamplingFeature 
 
Both GeophObject and GeophObjectSet are derived from SF_SpatialSamplingFeature. Direct 
observations do not exist in geophysics, it is always about sampling. Geophysical measurements are 
artefacts that are created with the only intention to realize sampling. The ultimate feature of interest is 
a part of the earth. The final outcome is a spatial distribution of some physical property of the observed 
domain, usually the result of a processing chain. Each processing step can be exactly modelled as a 
separate sampling feature with its’ own observation, procedure, observed property and result. The 
output of one step is the input of the next one. In other words: the sampling feature of one step 
becomes the sampled feature of the next one. It means that geophysical models are also sampling 
features that realize sampling by mathematical procedures. The difficulty of modelling geophysical 
entities comes from the fact that the processing chain can be very long and the intermediate 
observations are often hidden or out of interest. Intermediate outputs are bundled with final results. 
Lots of ambiguities can be explained by this condition. As a compromise in INSPIRE the geophysical 
processing chain is cut into two parts. The first part is represented by GeophMeasurement, the second 
by GeophModel. The scope of measurement, model, and the differences are explained in chapter 
D.2.1. (How to decide between Measurement and Model?) 
 
As a minimum, SF_SamplingFeature requires two properties: shape and sampledFeature. Shape is 
the geometry of the domain where the sampled values are referenced. SampledFeature can be any 
feature that is considered as the target of observation.  An efficient way of binding geology and 
geophysics is to refer to one or more geological units. If no specific feature can be named, reference 
to a generic concept (e.g. http://sweet.jpl.nasa.gov/2.2/realmGeol.owl#Lithosphere ) can be used. 
Data provisioning by the GeophysicsCore application schema does not have to go any further in using 
O&M. An example samplingFeature representing a seismic line 
 
<sams:SF_SpatialSamplingFeature gml:id="sf-1"/> 

   <sam:sampledFeature  xlink:href="http://sweet.jpl.nasa.gov/2.2/realmGeol.owl#Lithosphere"/> 

   <sams:shape> 

      <gml:Curve gml:id="crv-1" srsDimension="2" srsName="EPSG:32700"> 

         <gml:segments> 

            <gml:LineStringSegment> 

               <gml:pos>654583 76651</gml:pos> 

               <gml:pos>665473 76552</gml:pos> 

               <gml:pos>654563 76653</gml:pos> 

               <gml:pos>665453 76554</gml:pos> 

               <gml:pos>654543 76655</gml:pos> 

               <gml:pos>665433 76556</gml:pos> 

            </gml:LineStringSegment> 

         </gml:segments> 

      </gml:Curve> 

   </sams:shape> 

</sams:SF_SpatialSamplingFeature> 

 
 
OM_Observation 
 
To be able to serve requirements identified in the use cases further elements provided by the O&M 
standard has to be used. Measurement details must be documented in one or more 
relatedObservation elements. Results originating from different processes must be separated in 



 

different observations. It is a matter of convention what is included in a process. A list of process types 
is available in the GeophProcessNameValue codelist. Example processes from the dictionary: 
 

• 2DseismicDataAcquisition 

• 2DseismicProcessing 

• airborneDataAcquisition 

• boreholeLogging 

• gravityProcessing 

• inversion 

• magneticObservation 

• timeDomainEMSounding 

• verticalElectricSounding 
 
Associated process parameter names and category values can be found in the 
GeophProcessParameterNameValue hierarchical codelist. Process parameter names and allowed 
category values are available as narrower terms of the appropriate elements.  
 
Example: Following the GCM Observation schema definition a process descriptor file for 
2DseismicDataAcquisition would look like this: 
 
<ompr:Process gml:id="prc1"> 

   <ompr:documentation xlink:href="http://any.institution/geophProcess/2DseisDAQ.html"/> 

   <ompr:inspireld> 

      <base:Identifier> 

         <base:localId>PRC_2D_SeismicDataAcquisition</base:localId> 

         <base:namespace>http://any.org/process</base:namespace> 

      </base:Identifier> 

   </ompr:inspireld> 

   <ompr:name>2D_SeismicDataAcquisition</ompr:name> 

   <ompr:processParameter> 

      <ompr:ProcessParameter> 

         <ompr:description>sensor type</ompr:description> 

         <ompr:name 

codeSpace="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ_Parameter/SEN_

TYPE">SEN_TYPE</ompr:name> 

      </ompr:ProcessParameter> 

   </ompr:processParameter> 

   <ompr:processParameter> 

      <ompr:ProcessParameter> 

         <ompr:description>sensor spacing</ompr:description> 

         <ompr:name 

codeSpace="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ_Parameter/SEN_

SPACING">SEN_SPACING</ompr:name> 

      </ompr:ProcessParameter> 

   </ompr:processParameter> 

   <ompr:processParameter> 

      <ompr:ProcessParameter> 

         <ompr:description>reference to industry standard resource</ompr:description> 

         <ompr:name 

codeSpace="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ_Parameter/ 

industryStandardResource">industryStandardResource</ompr:name> 

      </ompr:ProcessParameter> 

   </ompr:processParameter> 

… 

… 

… 

 

   <ompr:responsibleParty> 

      <gmd:CI_ResponsibleParty> 

         <gmd:organisationName> 

            <gco:CharacterString>any organisation</gco:CharacterString> 

         </gmd:organisationName> 

         <gmd:role> 

            <gmd:CI_RoleCode codeListValue="custodian" codeList=""/> 

         </gmd:role> 

      </gmd:CI_ResponsibleParty> 

   </ompr:responsibleParty> 

   <ompr:type>2D_SeismicDataAcquisition</ompr:type> 

</ompr:Process> 

 



 

Any GeophProfile of type 2D seismicLine can refer to this process record in its relatedObservation 
element. An example OM_Observation instance for such a 2D seismic data acquisition: 
 

   <om:OM_Observation gml:id="obs-1"> 

      <om:phenomenonTime> 

         <gml:TimePeriod gml:id="tp-1"> 

            <gml:beginPosition>2000-01-01T08:00:0.0</gml:beginPosition> 

            <gml:endPosition>2000-01-04T08:00:0.0</gml:endPosition> 

         </gml:TimePeriod> 

      </om:phenomenonTime> 

      <om:resultTime> 

         <gml:TimeInstant gml:id="ti-02"> 

            <gml:timePosition>2000-01-01T08:00:0.0</gml:timePosition> 

         </gml:TimeInstant> 

      </om:resultTime> 

      <om:procedure xlink:href="http://anyCompany/processes/2DSeismicDataAcquisition.xml"/> 

      <om:parameter> 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/SEN_TYPE"/> 

            <om:value> 

               <gml:Category 

codeSpace="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/SEN_TYPE">geop

hone</gml:Category> 

            </om:value> 

         </om:NamedValue> 

      </om:parameter> 

      <om:parameter> 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/SRC_TYPE"/> 

            <om:value> 

               <gml:Category 

codeSpace="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/SRC_TYPE">vibr

ator</gml:Category> 

            </om:value> 

         </om:NamedValue> 

      </om:parameter> 

      <om:parameter> 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/SEN_SPACING"/

> 

            <om:value> 

               <gml:Quantity uom="m">5</gml:Quantity> 

            </om:value> 

         </om:NamedValue> 

      </om:parameter> 

      <om:parameter> 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/SRC_SPACING"/

> 

            <om:value> 

               <gml:Quantity uom="m">50</gml:Quantity> 

            </om:value> 

         </om:NamedValue> 

      </om:parameter> 

      <om:parameter> 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/NUM_CH"/> 

            <om:value> 

               <gml:Quantity uom="m">1024</gml:Quantity> 

            </om:value> 

         </om:NamedValue> 

      </om:parameter> 

      <om:parameter> 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/industryStand

ardResource"/> 

            <om:value xsi:type="gml:ReferenceType" xlink:href="RSC_asd-123.sps"/> 

         </om:NamedValue> 

      </om:parameter> 

      <om:parameter> 



 

         <om:NamedValue> 

            <om:name 

xlink:href="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/2DseisDAQ/industryStand

ardResource"/> 

            <om:value xsi:type="gml:ReferenceType" xlink:href="RSC_asd-123.ukooa"/> 

         </om:NamedValue> 

      </om:parameter> 

      <om:observedProperty 

xlink:href="http://geomind.elgi.hu/skos/GeophProperty/seismics/seismicAmplitude"/> 

      <om:featureOfInterest xlink:href="../../.."/> 

      <om:result xsi:type="gml:ReferenceType" xlink:href="RSC_asd-123"/> 

   </om:OM_Observation> 

 

Referencing the generic process by the xlink:href attribute makes the code compact and more 
readable. 
 
 <om:procedure xlink:href=" http://anyCompany/2DSeismicDataAcquisition.xml"/> 

 

The series of <om:parameter> elements follow the definitions in the process descriptor. Category 
parameter values are taken from the narrower terms in the SKOS dictionary. E.g.: value of 
SRC_TYPE shall be one of {vibrator, explosive, hammer, airgun}. Numeric values must be encoded as 
gml:Quantity elements completed with unit of measurement. For referencing Industry standard 
resource files the industryStandardResource parameter is used. The value of the parameter is a URL 
pointing to the resource itself. Seismic process descriptors like SPS and UKOOA files shall be 
accessed through this parameter. URL can be an entry point to a secure data service maintained by 
the data provider.   
 
Note: Hierarchical code list dictionaries were constructed from GEOMIND parameter catalogues, and 
cover only a few of the most important geophysical methods. These dictionaries were set up for 
demonstration purposes to support encoding of geophysical procedures in INSPIRE documents. A full 
coverage of all geophysical methods can’t be the task of the INSPIRE data specification. The 
responsibility to improve the geophysical SKOS dictionaries will be passed to appointed organizations 
representing the geophysical community. 
 
The OM_Observation instance contains important temporal information about the geophysical object, 
such as phenomenonTime, and resultTime. PhenomenonTime can be a time instant or a time range 
and refers to the time of the sampling activity. For a seismic line it is reasonable to use time range 
documenting the measurement start and measurement end. For a survey station measurement 
providing a time instant is appropriate. ResultTime rather means the time instant from when result is 
available. 
 
observedProperty 
 
Observations always focus on some property of the feature of interest. It is either a physical property 
of the ultimate feature of interest, or a more abstract geophysical property that is measured or 
simulated by the geophysical process. It can also be a composit property that is a group of properties 
measured together. The om:observedProperty element is used to include such information in the 
OM_Observation element. A list of geophysical properties is available at 
http://geomind.elgi.hu/skos/GeophProperty.xml. The ObservableProperty application schema in the 
GCM Observation package allows data providers to define complex properties with statistical 
measures and constraints like “total magnetic field average over 1 minute period derived from 1 
second averages”. Example:  
 
<omop:ObservableProperty gml:id="op1"> 

   <omop:basePhenomenon 

codeSpace="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/magneticProperty">MAG_T

</omop:basePhenomenon> 

   <omop:uom uom="nT"/> 

  <omop:statisticalMeasure> 

      <omop:StatisticalMeasure gml:id="sm1"> 

         <omop:derivedFrom> 

            <omop:StatisticalMeasure gml:id="sm2"> 

               <omop:statisticalFunction 

codeSpace="http://sweet.jpl.nasa.gov/2.0/mathStatistics.ow">Mean</omop:statisticalFunction> 

               <omop:aggregationTimePeriod>PT1S</omop:aggregationTimePeriod> 

            </omop:StatisticalMeasure> 

         </omop:derivedFrom> 



 

         <omop:statisticalFunction 

codeSpace="http://sweet.jpl.nasa.gov/2.0/mathStatistics.ow">Mean</omop:statisticalFunction> 

         <omop:aggregationTimePeriod>PT1M</omop:aggregationTimePeriod> 

      </omop:StatisticalMeasure> 

   </omop:statisticalMeasure> 

</omop:ObservableProperty> 

 
 
featureOfInterest 
 
The feature of interest (FOI) of a direct observation is the natural target that is observed (color of an 
apple – observedProperty is color, FOI is apple). When sampling is carried out the observations’ 
feature of interest is the sampling feature itself. The proximate target of a seismic observation is the 
seismic line and not the earth. The observed property is the seismic amplitude measured on the 
geophones that are part of the seismic line. This is expressed by the xlink:href attribute that points 
back to the SF_SpatialSamplingFeature: 
 

 <om:featureOfInterest xlink:href="../../.."/> 

 

Result 
 
There are several ways to include geophysical results in an OM_Observation instance. In the case of 
coverage observations, or when results are available in XML format, inline encoding or referencing 
directly from the om:result element is recommended. When results are provided in non XML industry 
standard format, or more result files are bundled together the GeophResult element shall be used. An 
example seismic field data result package may look like this (pseudo XML encoding): 
 
GeophResult 

   geophResource 

      resource 

         linkage ”http://any.institution/getItem?id=asd-123.1.1.segy” 

         description ”SEG-Y field data line-1.1” 

      resourceType 

"http://inspire.ec.europa.eu/codeList/ResourceTypeValue/seismicResource/SEG-Y " 

   geophResource 

      resource 

         linkage ”http://any.institution/getItem?id=asd-123.1.2.segy” 

         description ”SEG-Y field data line-1.2” 

      resourceType " 

http://inspire.ec.europa.eu/codeList/ResourceTypeValue/seismicResource/SEG-Y " 

   geophResource 

      resource 

         linkage ”http://any.institution/getItem?id=asd-123.1.3.segy” 

         description ”SEG-Y field data line-1.3” 

      resourceType " 

http://inspire.ec.europa.eu/codeList/ResourceTypeValue/seismicResource/SEG-Y " 

 
 

Dividing data sets 
 
When larger geophysical data sets extend over concession area boundaries, there may be a request 
to divide observation results into separate peaces. In such cases the use of SamplingFeatureComplex 
elements are recommended. Parts can be encoded in individual SF_SpatialSamplingFeature 
elements,  and results are accessed at separate web locations with different distribution options. The 
main geophysical object contains the shape of the whole complex and the links to the related sampling 
features. 
 
<sams:SF_SpatialSamplingFeature gml:id="sf-1"/> 

   <sam:sampledFeature  xlink:href="http://sweet.jpl.nasa.gov/2.2/realmGeol.owl#Lithosphere"/> 

   <sam:relatedSamplingFeature> 

      <sam:SamplingFeatureComplex> 

         <sam:role xlink:href="http://geomind.elgi.hu/skos/role/part.xml"/> 

         <sam:relatedSamplingFeature xlink:href="part1.xml"/> 

      </sam:SamplingFeatureComplex> 

   </sam:relatedSamplingFeature> 

   <sam:relatedSamplingFeature> 

      <sam:SamplingFeatureComplex> 

         <sam:role xlink:href="http://geomind.elgi.hu/skos/role/part.xml"/> 



 

         <sam:relatedSamplingFeature xlink:href="part2.xml"/> 

      </sam:SamplingFeatureComplex> 

   </sam:relatedSamplingFeature> 

   <sams:shape> 

      <gml:Curve gml:id="crv-1" srsDimension="2" srsName="EPSG:32700"> 

         <gml:segments> 

            <gml:LineStringSegment> 

               <gml:pos>654583 76651</gml:pos> 

               <gml:pos>665473 76552</gml:pos> 

               <gml:pos>654563 76653</gml:pos> 

               <gml:pos>665453 76554</gml:pos> 

               <gml:pos>654543 76655</gml:pos> 

               <gml:pos>665433 76556</gml:pos> 

            </gml:LineStringSegment> 

         </gml:segments> 

      </gml:Curve> 

   </sams:shape> 

</sams:SF_SpatialSamplingFeature> 

 
 
Using Coverages 
 
In principle any geophysical observation result can be encoded as GML coverage. To achieve a higher 
level of interoperability the use of coverages is highly recommended in INSPIRE. At the same time 
GML and other XML based encodings are not very common in geophysics, and there are situations 
when it is neither practical nor possible. Though, there are several ways to efficiently bind XML and 
binary data, converting huge seismic data files is still not an option. In cases when data exchange is 
based on widely accepted international standards, the use of those standards must be supported. On 
the other hand, out of the hydrocarbon industry the weight of standards is not so high, in fact, the lack 
standards and the virulence of ad-hoc formats is typical. In such cases following the O&M standard 
and the coverage model is a good alternative for data exchange.  
 
The recommendation of the INSPIRE Cross Thematic Working Group on Observations & 
Measurements is to use GCM specialized observations when it is possible [DS-D2.9]. The abundance 
of geophysical data types and the need of supporting industrial standards make the exclusive usage of 
coverage observations impossible. To avoid fragmentation of the data model a more generic approach 
seems to be more appropriate in the geophysical domain. However, in result encoding whenever it is 
feasible the coverage types recommended in the [DS-D2.9] document should be used. 
(RectifiedGridCoverage, ReferenceableGridCoverage, MultiPointCoverage, TImeSeries) 
 
The GML coverage model supports all discrete coverage types to encode many geophysical data 

types (http://www.opengis.net/gmlcov/1.0 name space): 

  

• MultiPointCoverage 

• MultiCurveCoverage 

• MultiSurfaceCoverage 

• MultiSolidCoverage 
 
It also provides coverage types for gridded geophysical data: 
 

• RectifiedGridCoverage 

• ReferenceableGridCoverage 
 
The table below gives an overview of how results of different geophysical methods can be encoded in 
principle by the GML coverage model.  
 
 

Coverage Type Geophysical Feature 
Type 

Subtype 

gmlcov:MultiPointCoverage GeophStation gravityStation 

gmlcov:MultiPointCoverage GeophStation magneticStation 

gmlcov:MultiPointCoverage Campaign gravityProcessingCampaign 

gmlcov:MultiCurveCoverage CurveModel layerModel 



 

gmlcov:MultiCurveCoverage CurveModel compositLog 

gmlcov:MultiSurfaceCoverage DiscreteSurfaceModel horizontalCrossSection 

gmlcov:MultiSurfaceCoverage DiscreteSurfaceModel verticalCrossSection 

gmlcov:MultiSolidCoverage DiscreteSolidModel bodyReconstruction 

gmlcov:RectifiedGridCoverage SurfaceGridModel horizontalParameterGrid 

gmlcov:RectifiedGridCoverage SolidGridModel seismicVolume 

gmlcov:ReferenceableGridCoverage SurfaceGridModel verticalParameterGrid 

gmlcov:ReferenceableGridCoverage GeophProfile boreholeLog 

gmlcov:ReferenceableGridCoverage GeophProfile flightLine 

TimeSeries GeophStation magneticStation 
(observatory,secular 
station) 

TimeSeries GeophStation seismologicalStation 
(observatory) 

 
 
Encoding GeophStation results 
 
It seems to be reasonable not to use different encoding on the basis of the number of points included 
in a data set. DomainSet of a MultiPointCoverage is one or more points. In this case a station is 
considered a multipoint object with one single member. (For single point data 
CV_DiscretePointCoverage could also be used). The following example shows the encoding of gravity 
station measurement: 
 
<gmlcov:MultiPointCoverage> 

   <gml:multiPointDomain> 

      <gml:MultiPoint gml:id="mp-1" srsDimension="3" srsName="EPSG:23700" axisLabels="x y z" 

uomLabels="m m m"> 

         <gml:pointMember> 

            <gml:Point gml:id="p-1"> 

               <gml:pos>654543 76654 123.4</gml:pos> 

            </gml:Point> 

         </gml:pointMember> 

      </gml:MultiPoint> 

   </gml:multiPointDomain> 

   <gml:rangeSet> 

      <gml:DataBlock> 

         <gml:rangeParameters/> 

         <gml:tupleList ts=" " cs="\n">751752.0 0.05</gml:tupleList> 

      </gml:DataBlock> 

   </gml:rangeSet> 

   <gmlcov:rangeType> 

      <swe:DataRecord> 

         <swe:field name="observedGravity"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/gravimetricProperty/ob

servedGravity"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

         <swe:field name="errorOfClosure"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/gravimetricProperty/er

rorOfClosure"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

      </swe:DataRecord> 

   </gmlcov:rangeType> 

</gmlcov:MultiPointCoverage> 

 
 
Encoding processing campaign results 
 
Multipoint coverage can be used to deliver results of point observation collections. The following 
example shows the results of a gravity processing campaign:   
 
<gmlcov:MultiPointCoverage gml:id="mpc-1"> 



 

   <gml:multiPointDomain> 

      <gml:MultiPoint gml:id="mp-1" srsDimension="2" srsName="EPSG:4326"> 

         <gml:pointMember> 

            <gml:Point gml:id="stn-001"> 

               <gml:pos>654543 76674</gml:pos> 

            </gml:Point> 

         </gml:pointMember> 

         <gml:pointMember> 

            <gml:Point gml:id="stn-002"> 

               <gml:pos>654553 76634</gml:pos> 

            </gml:Point> 

         </gml:pointMember> 

         <gml:pointMember> 

            <gml:Point gml:id="stn-003"> 

               <gml:pos>654573 76654</gml:pos> 

            </gml:Point> 

         </gml:pointMember> 

         <gml:pointMember> 

            <gml:Point gml:id="stn-004"> 

               <gml:pos>654593 76624</gml:pos> 

            </gml:Point> 

         </gml:pointMember> 

         <gml:pointMember> 

            <gml:Point gml:id="stn-005"> 

               <gml:pos>654533 76614</gml:pos> 

            </gml:Point> 

         </gml:pointMember> 

      </gml:MultiPoint> 

   </gml:multiPointDomain> 

   <gml:rangeSet> 

      <gml:DataBlock> 

         <gml:rangeParameters/> 

         <gml:tupleList cs="\n" ts=" ">stn-001 980000 980000 980000 0 0 

stn-002 980000 980000 980000 0 0 

stn-003 980000 980000 980000 0 0 

stn-004 980000 980000 980000 0 0 

stn-005 980000 980000 980000 0 0</gml:tupleList> 

      </gml:DataBlock> 

   </gml:rangeSet> 

   <gmlcov:rangeType> 

      <swe:DataRecord id="drec-1"> 

         <swe:field name="identifier"> 

            <swe:Text> 

               <swe:identifier/> 

            </swe:Text> 

         </swe:field> 

         <swe:field name="observedGravity"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/gravimetricProperty/ob

servedGravity"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

         <swe:field name="gravityFreeAirAnomaly"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/gravimetricProperty/gr

avityFreeAirAnomaly"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

         <swe:field name="gravityBouguerAirAnomaly"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/gravimetricProperty/gr

avityBouguerAnomaly"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

         <swe:field name="innerTopoCorrection"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophProcessParameterNameValue/gravityProcess

Parameter/topoCorrection/innerTopoCorrection"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

         <swe:field name="totalTopoCorrection"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophProcessParameterNameValue/gravityProcess



 

Parameter/topoCorrection/totalTopoCorrection"> 

               <swe:uom code="microGal"/> 

            </swe:Quantity> 

         </swe:field> 

      </swe:DataRecord> 

   </gmlcov:rangeType> 

</gmlcov:MultiPointCoverage> 

 
Encoding LayerModels 
 
Layer model is a generic concept for representing a 1D structure. An efficient way of encoding is to 
use MultiCurveCoverage. Typical use cases are delivering inversion results from VES, TDEM, or MT 
measurements. Composit logs or borehole data can also be encoded like this. Originally GeoSciML 
also uses CurveCoverage to describe boreholes. Curve segments of the multi curve domain coincide 
with the layers. For positions a 3D coordinate system is used. The following example shows a 
horizontally layered earth with vertical curve segments below the station location. Range data contains 
resistivity and chargeability values from the inversion of a VES/IP sounding station. 
 
<gmlcov:MultiCurveCoverage gml:id="mcc-1"> 

   <gml:multiCurveDomain> 

      <gml:MultiCurve gml:id="mc-1" srsDimension="3" srsName="EPSG:23700" axisLabels="x y z" 

uomLabels="m m m"> 

         <gml:curveMember> 

            <gml:LineString gml:id="ls-1"> 

               <gml:pos>654543 76654 0</gml:pos> 

               <gml:pos>654543 76654 -1</gml:pos> 

            </gml:LineString> 

         </gml:curveMember> 

         <gml:curveMember> 

            <gml:LineString gml:id="ls-2"> 

               <gml:pos>654543 76654 -1</gml:pos> 

               <gml:pos>654543 76654 -10</gml:pos> 

            </gml:LineString> 

         </gml:curveMember> 

         <gml:curveMember> 

            <gml:LineString gml:id="ls-3"> 

               <gml:pos>654543 76654 -10</gml:pos> 

               <gml:pos>654543 76654 -100</gml:pos> 

            </gml:LineString> 

         </gml:curveMember> 

      </gml:MultiCurve> 

   </gml:multiCurveDomain> 

   <gml:rangeSet> 

         <gml:DataBlock> 

         <gml:rangeParameters/> 

         <gml:tupleList ts=" " cs="\n">2.1 0.1  

         2.2 0.2  

         2.3 0.3</gml:tupleList> 

      </gml:DataBlock> 

   </gml:rangeSet> 

   <gmlcov:rangeType> 

      <swe:DataRecord> 

         <swe:field name="resistivity"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/electromagneticPropert

y/resistivity"> 

               <swe:uom code="ohmm"/> 

            </swe:Quantity> 

         </swe:field> 

         <swe:field name="chargeability"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/electromagneticPropert

y/chargeability"> 

               <swe:uom code="ohmm"/> 

            </swe:Quantity> 

         </swe:field> 

      </swe:DataRecord>    

   </gmlcov:rangeType> 

</gmlcov:MultiCurveCoverage> 

 
 
Encoding VerticalParameterGrid 
 



 

The following example shows a resistivity cross section encoded as ReferenceableGridCoverage. Grid 
geometry is defined by node locations in a 3D coordinate system. The trace of the sample profile is a 
straight line in SW-NE direction. Nodes are located on the surface in a vertical plain. According to the 
rangeType element the coverage contains resistivity values for each node. 
 
NOTE: Referenceable grids can be used for nodes with uneven spacing or to project grid data to 
curved surfaces (e.g.: vertical section along a meandering profile) 
 

<gmlcov:ReferenceableGridCoverage gml:id="rgc-1"> 

   <gml:domainSet> 

      <gmlrgrid:ReferenceableGridByArray gml:id="rga1" dimension="2" srsDimension="3" 

axisLabels="x z"  uomLabels="m m"> 

         <gml:limits> 

            <gml:GridEnvelope> 

               <gml:low>0 0</gml:low> 

               <gml:high>3 3</gml:high> 

            </gml:GridEnvelope> 

         </gml:limits> 

         <gml:axisLabels>x z</gml:axisLabels> 

         <gml:posList count="16">654543 76654 0 

654543 76654 -1 

654543 76654 -2  

654543 76654 -3 

654553 76664 0 

654553 76664 -1 

654553 76664 -2 

654553 76664 -3 

654563 76674 0 

654563 76674 -1 

654563 76674 -2 

654563 76674 -3 

654573 76684 0 

654573 76684 -1 

654573 76684 -2 

654543 76684 -3</gml:posList> 

         <gmlrgrid:sequenceRule>Linear</gmlrgrid:sequenceRule> 

      </gmlrgrid:ReferenceableGridByArray> 

   </gml:domainSet> 

   <gml:rangeSet> 

      <gml:QuantityList uom="mV">1.0 2.0 3.0 4.0 2.0 3.0 4.0 5.0 3.0 4.0 5.0 6.0 4.0 5.0 6.0 

7.0</gml:QuantityList> 

   </gml:rangeSet> 

   <gmlcov:rangeType> 

      <swe:DataRecord id="drec-1"> 

         <swe:field name="resistivity"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/electromagneticPropert

y/resistivity"> 

               <swe:uom code="mV"/> 

            </swe:Quantity> 

         </swe:field> 

      </swe:DataRecord> 

   </gmlcov:rangeType> 

</gmlcov:ReferenceableGridCoverage> 

 

 

Encoding HorizonalParameterGrid 
 
The following example shows a Bouguer anomaly map encoded as RectifiedGridCoverage. Grid 
geometry is defined by the origin and two offset vectors in a 2D coordinate system. Grid spacing is 10 
m in both directions. According to the rangeType element the coverage contains Bouguer anomaly 
values for each node. 
 

<gmlcov:RectifiedGridCoverage gml:id="rgc-1"> 

   <gml:rectifiedGridDomain> 

      <gml:RectifiedGrid gml:id="rg-1" dimension="2" axisLabels="x y" srsDimension="2" 

uomLabels="m m" srsName="EPSG:23700"> 

         <gml:limits> 

            <gml:GridEnvelope> 

               <gml:low>0 0</gml:low> 

               <gml:high>3 3</gml:high> 

            </gml:GridEnvelope> 

         </gml:limits> 



 

         <gml:axisLabels>x y</gml:axisLabels> 

         <gml:origin> 

            <gml:Point gml:id="p-1"> 

               <gml:pos>654543 76654</gml:pos> 

            </gml:Point> 

         </gml:origin> 

         <gml:offsetVector>10 0</gml:offsetVector> 

         <gml:offsetVector>0 10</gml:offsetVector> 

      </gml:RectifiedGrid> 

   </gml:rectifiedGridDomain> 

   <gml:rangeSet> 

      <gml:QuantityList uom="ohmm">1 2 3 4 2 3 4 5 3 4 5 6 4 5 6 7</gml:QuantityList> 

   </gml:rangeSet> 

   <gmlcov:rangeType> 

      <swe:DataRecord> 

         <swe:field name=" gravityBouguerAnomaly "> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/codeList/GeophPropertyNameValue/gravimetricProperty/gr

avityBouguerAnomaly"> 

               <swe:uom code="ohmm"/> 

            </swe:Quantity> 

         </swe:field> 

      </swe:DataRecord> 

   </gmlcov:rangeType> 

</gmlcov:RectifiedGridCoverage> 

 

 

In practice grid coverages may contain large amount of data. XML text encoding in such cases is not 
practical. The [DS-D2.9] document contains recommendations on “out-of band result encoding” 
explaining how to include optimized binary files in the rangeSet element. 
 
 
Encoding GeophStation Data as SensorML 
 
Intermediate results like measurement data often contain non spatial coordinates (frequency, 
pressure, electrode distance etc.) as domain set. In such cases coverage encoding is not applicable, 
instead SensorML can be used. The following example illustrates the encoding of Vertical Electric 
Sounding data as SensorML System:  
 
<sml:System> 

   <gml:description>VES Sounding Data</gml:description> 

   <gml:name>VES_test-0001</gml:name> 

   <sml:identification> 

      <sml:IdentifierList> 

         <sml:identifier> 

            <sml:Term> 

               <sml:codeSpace xlink:href="http://mfgi.hu"/> 

               <sml:value>VES_test-0001</sml:value> 

            </sml:Term> 

         </sml:identifier> 

      </sml:IdentifierList> 

   </sml:identification> 

   <sml:parameters> 

      <sml:ParameterList> 

         <sml:parameter name="ARR_TYPE"> 

            <swe:Category 

definition="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/VES_Parameter/ARR_TYPE"

> 

               <swe:value>schlumberger</swe:value> 

            </swe:Category> 

         </sml:parameter> 

         <sml:parameter name="AZM"> 

            <swe:Quantity 

definition="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/VES_Parameter/AZM"> 

               <swe:uom code="deg"/> 

               <swe:value>45.0</swe:value> 

            </swe:Quantity> 

         </sml:parameter> 

      </sml:ParameterList> 

   </sml:parameters> 

   <sml:components> 

      <sml:ComponentList> 

         <sml:component name="VES_test-0001.1"> 

            <sml:Component> 



 

               <gml:description>AB-Ro series with 0.5m MN</gml:description> 

               <sml:outputs> 

                  <sml:OutputList> 

                     <sml:output name="AB-RO_0.5"> 

                        <swe:DataArray> 

                           <swe:elementCount> 

                              <swe:Count> 

                                 <swe:value>5</swe:value> 

                              </swe:Count> 

                           </swe:elementCount> 

                           <swe:elementType name="ABMN-AppRes record"> 

                              <swe:DataRecord> 

                                 <swe:field name="AB"> 

                                    <swe:Quantity 

definition="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/VES_Parameter/AB_DIST"> 

                                       <swe:uom code="m"/> 

                                    </swe:Quantity> 

                                 </swe:field> 

                                 <swe:field name="MN"> 

                                    <swe:Quantity 

definition="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/VES_Parameter/MN_DIST"> 

                                       <swe:uom code="m"/> 

                                    </swe:Quantity> 

                                 </swe:field> 

                                 <swe:field name="APP_RES"> 

                                    <swe:Quantity 

definition="http://inspire.ec.europa.eu/GeophProcessParameterNameValue/VES_Parameter/APP_RES"> 

                                       <swe:uom code="ohmm"/> 

                                    </swe:Quantity> 

                                 </swe:field> 

                              </swe:DataRecord> 

                           </swe:elementType> 

                           <swe:encoding> 

                              <swe:TextBlock decimalSeparator="." blockSeparator="\n" 

tokenSeparator=","/> 

                           </swe:encoding> 

                           <swe:values> 

3.2,0.5,123.4 

6.4,0.5,122.3 

8.0,0.5,121.1 

12.8,0.5,120,.0 

16.0,0.5,119.8 

                                    </swe:values> 

                        </swe:DataArray> 

                     </sml:output> 

                  </sml:OutputList> 

               </sml:outputs> 

            </sml:Component> 

         </sml:component> 

      </sml:ComponentList> 

   </sml:components> 

</sml:System> 

 

 
NOTE: In principle gml allows the definition of non spatial coordinate systems and so with proper CRS 
referencing frequency, pressure or instrumental time axis can also be used in coverages for encoding 
“location”. This would also solve the problem of handling seismic time sections (SamplingCurve) and 
depth sections (SamplingSurface) in a different way that may seem weird for seismic experts. 
However, until such definitions are not available using SensorML is considered to be best practice. 

 Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema GeophysicsExtension 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

CurveModel  GeophysicsExtension «featureType» 

CurveModelTypeValue  GeophysicsExtension «codeList» 



 

Type Package Stereotypes 

GeophModel  GeophysicsExtension «featureType» 

GeophProcessNameValue  GeophysicsExtension «codeList» 

GeophProcessParameterNameValue  GeophysicsExtension «codeList» 

GeophPropertyNameValue  GeophysicsExtension «codeList» 

GeophResource  GeophysicsExtension «dataType» 

GeophResult  GeophysicsExtension «dataType» 

OtherGeophMeasurement  GeophysicsExtension «featureType» 

OtherGeophModel  GeophysicsExtension «featureType» 

OtherGeophModelTypeValue  GeophysicsExtension «codeList» 

OtherMeasurementTypeValue  GeophysicsExtension «codeList» 

Project  GeophysicsExtension «featureType» 

ResourceTypeValue  GeophysicsExtension «codeList» 

SolidGridModel  GeophysicsExtension «featureType» 

SolidGridModelTypeValue  GeophysicsExtension «codeList» 

SurfaceGridModel GeophysicsExtension «featureType» 

SurfaceGridModelTypeValue  GeophysicsExtension «codeList» 

1.1.1.1. Spatial object types 

1.1.1.1.1. CurveModel 

CurveModel 

  Subtype of: GeophModel 

  Definition: Geophysical model that represents a curve coverage of some geophysical 
properties 

  Description: Distribution of physical or geophysical properties along a curve. Examples: layer 
model from 1D inversion, interpreted borehole log. 

  Stereotypes: «featureType» 
 

Attribute: modelType 

  Value type: CurveModelTypeValue 

  Definition: Type of curve model 

  Description: It must be a value from the CurveModelTypeValue codelist. 

  Multiplicity: 1 
 

Constraint: shape must be GM_Curve 

  Natural 
language: 

shape must be GM_Curve 

  OCL: inv: shape.oclIsKindOf(GM_Curve) 
 

1.1.1.1.2. GeophModel 

GeophModel 

  Subtype of: GeophObject 

  Definition: Geophysical object that is created as a result of geophysical data processing or 
interpretation 

  Description: Models represent spatial distribution of physical or geophysical properties within 
the observed spatial domain. The sampledFeature association of a GeophModel 
(as a sampling feature) usually connects to one or more GeophMeasurements. 

  Stereotypes: «featureType» 
 

Attribute: relatedMeasurement 

  Value type: Identifier 

  Definition: Identifier of the geophysical measurement that was used to create the model 
result. 



 

GeophModel 

  Description: It can be used to identify related GeophMeasurement instances. 

  Multiplicity: 1..* 

  Stereotypes: «voidable» 
 

1.1.1.1.3. OtherGeophMeasurement 

OtherGeophMeasurement 

  Subtype of: GeophMeasurement 

  Definition: Generic class for any geophysical measurement type that is listed in the 
GeophMeasurementTypeValue code list. 

  Stereotypes: «featureType» 
 

Attribute: measurementType 

  Value type: OtherMeasurementTypeValue 

  Definition: Type of geophysical measurement 

  Description: Type must be one of the items in the GeophMeasurementTypeValue codelist. 

  Multiplicity: 1 
 

Constraint: shape must be conformant with the spatial sampling geometry 

  Natural 
language: 

shape must be conformant with the spatial sampling geometry 

  OCL:  
 

1.1.1.1.4. OtherGeophModel 

OtherGeophModel 

  Subtype of: GeophModel 

  Definition: Geophysical model that represents a coverage of physical or geophysical 
properties 

  Description: Geophysical model type that is listed in the "OtherGeophModelTypeValue" code 
list. 

  Stereotypes: «featureType» 
 

Attribute: modelType 

  Value type: OtherGeophModelTypeValue 

  Definition: Type of geophysical model 

  Description: It must be a value from the OtherGeophModelTypeValue codelist 

  Multiplicity: 1 
 

1.1.1.1.5. Project 

Project 

  Subtype of: GeophObjectSet 

  Definition: Geophysical activity extending over a longer time range and larger area, 
containing any number of campaigns or subprojects 

  Description: In the hierarchy of geophysical data sets projects are parents of geophysical 
campaigns, and usually cover whole exploration programs. 

  Stereotypes: «featureType» 
 

Attribute: principalInvestigator 

  Value type: CI_ResponsibleParty 

  Definition: Main party responsible for the project 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

1.1.1.1.6. SolidGridModel 

SolidGridModel 



 

SolidGridModel 

  Subtype of: GeophModel 

  Definition: Geophysical model that represents a solid grid coverage of physical or 
geophysical properties 

  Description: 3D grid of physical or geophysical properties. Examples are seismic volume, or 
3D resistivity grid from DC tomography. 

  Stereotypes: «featureType» 
 

Attribute: modelType 

  Value type: SolidGridModelTypeValue 

  Definition: Type of solid grid model 

  Description: It must be a value from the SolidGridModelTypeValue codelist 

  Multiplicity: 1 
 

Constraint: shape must be GM_Solid 

  Natural 
language: 

shape must be GM_Solid 

  OCL: inv: shape.oclIsKindOf(GM_Solid) 
 

1.1.1.1.7. SurfaceGridModel 

SurfaceGridModel 

  Subtype of: GeophModel 

  Definition: Geophysical model that represents a surface grid coverage of physical or 
geophysical properties 

  Description: Surface grid of physical or geophysical properties. Examples are seismic depth 
section, 2D resistivity grid from DC tomography. 

  Stereotypes: «featureType» 
 

Attribute: modelType 

  Value type: SurfaceGridModelTypeValue 

  Definition: Type of surface grid model 

  Description: It must be a value from the SurfaceGridModelTypeValue codelist 

  Multiplicity: 1 
 

Constraint: shape must be GM_Surface 

  Natural 
language: 

shape must be GM_Surface 

  OCL: inv: shape.oclIsKindOf(GM_Surface) 
 

1.1.1.2. Data types 

1.1.1.2.1. GeophResource 

GeophResource 

  Definition: Resource of any geophysical information 

  Stereotypes: «dataType» 
 

Attribute: resource 

  Value type: CI_OnlineResource 

  Definition: Linkage to online resource with optional description 

  Multiplicity: 1 
 

Attribute: resourceType 

  Value type: ResourceTypeValue 

  Definition: Type of geophysical resource 

  Description: Type must be one of the items in the ResourceTypeValue codelist. 

  Multiplicity: 1 



 

GeophResource 

  Stereotypes: «CodedValue» 
 

1.1.1.2.2. GeophResult 

GeophResult 

  Definition: Container for geophysical measurement and processing results 

  Description: To be used in place of OM_Observation result 

  Stereotypes: «dataType» 
 

Attribute: geophResource 

  Value type: GeophResource 

  Definition: Resource of any geophysical information 

  Description: Any number of geophResource items can be included in GeophResult. 

  Multiplicity: 1..* 
 

1.1.1.3. Code lists 

1.1.1.3.1. CurveModelTypeValue 

CurveModelTypeValue 

  Definition: Type of curve model 

  Description: The codelist is expected to be extended by the geophysical community. 
Recommendations are provided in the Technical Guidence 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/CurveModelTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.2. GeophProcessNameValue 

GeophProcessNameValue 

  Definition: Proposed names for geophysical processes 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/GeophProcessNameValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.3. GeophProcessParameterNameValue 

GeophProcessParameterNameValue 

  Definition: hierarchical codelist of geophysical process parameter names 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/GeophProcessParameterNameValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.4. GeophPropertyNameValue 

GeophPropertyNameValue 

  Definition: hierarchical codelist of geophysical property names 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/GeophPropertyNameValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 



 

1.1.1.3.5. OtherGeophModelTypeValue 

OtherGeophModelTypeValue 

  Definition: Other type of geophysical model 

  Description: none of the following types: curve model, surface grid model solid grid model. 
The codelist is expected to be extended by the geophysical community. 
Recommendations are provided in the Technical Guidence 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/OtherGeophModelTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.6. OtherMeasurementTypeValue 

OtherMeasurementTypeValue 

  Definition: Type of geophysical measurement 

  Description: The codelist is expected to be extended by the geophysical community. 
Recommendations are provided in the Technical Guidence 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/OtherMeasurementTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 
additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.7. ResourceTypeValue 

ResourceTypeValue 

  Definition: Type of geophysical resource 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/ResourceTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 
additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.8. SolidGridModelTypeValue 

SolidGridModelTypeValue 

  Definition: Type of solid grid model 

  Description: The codelist is expected to be extended by the geophysical community. 
Recommendations are provided in the Technical Guidence 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/SolidGridModelTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

1.1.1.3.9. SurfaceGridModelTypeValue 

SurfaceGridModelTypeValue 

  Definition: Type of surface grid model 

  Description: The codelist is expected to be extended by the geophysical community. 
Recommendations are provided in the Technical Guidence 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/SurfaceGridModelTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 



 

1.1.1.4. Imported types (informative) 

This section lists definitions for feature types, data types and enumerations and code lists that are defined in 
other application schemas. The section is purely informative and should help the reader understand the feature 
catalogue presented in the previous sections. For the normative documentation of these types, see the given 
references. 

1.1.1.4.1. CI_OnlineResource 

CI_OnlineResource 

  Package: Citation and responsible party information 

  Reference: Geographic information -- Metadata [ISO 19115:2003/Cor 1:2006] 
 

1.1.1.4.2. CI_ResponsibleParty 

CI_ResponsibleParty 

  Package: Citation and responsible party information 

  Reference: Geographic information -- Metadata [ISO 19115:2003/Cor 1:2006] 
 

1.1.1.4.3. GeophMeasurement 

GeophMeasurement (abstract) 

  Package: Geophysics 

  Reference: INSPIRE Data specification on Geology [DS-D2.8.II.4] 

  Definition: Generic spatial object type for geophysical measurements. 

  Description: Geophysical measurements collect data outside or on the boundary of the 
observed spatial domain. 

 

GeophObject 

GeophObject (abstract) 

  Package: Geophysics 

  Reference: INSPIRE Data specification on Geology [DS-D2.8.II.4] 

  Definition: A generic class for geophysical objects. 

  Description: GeophObject models single geophysical entities that are used for spatial 
sampling either by means of data acquisition or data processing. 

 

1.1.1.4.4. GeophObjectSet 

GeophObjectSet 

  Package: Geophysics 

  Reference: INSPIRE Data specification on Geology [DS-D2.8.II.4] 

  Definition: Generic class for collections of geophysical objects 

  Description: It is a set of geophysical objects that are grouped by some common property. 
p.e: created in the same measuring campaign. GeophObjectSets are used for 
spatial sampling either by means of data acquisition or data processing. The 
produced result of a geophObjectSet is always collective, e.g. a map constructed 
from the results of the individual member objects. 

 

1.1.1.4.5. Identifier 

Identifier 

  Package: Base Types 

  Reference: INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5] 

  Definition: External unique object identifier published by the responsible body, which may 
be used by external applications to reference the spatial object. 

  Description: NOTE1 External object identifiers are distinct from thematic object identifiers. 
 
NOTE 2 The voidable version identifier attribute is not part of the unique identifier 
of a spatial object and may be used to distinguish two versions of the same 
spatial object. 
 
NOTE 3 The unique identifier will not change during the life-time of a spatial 
object. 

 



 

 
 

INSPIRE Application Schema 'GeophysicsExtension' 

 

Code List 

CurveModelTypeValue  

GeophProcessNameValue  

GeophProcessParameterNameValue  

GeophPropertyNameValue  

OtherGeophModelTypeValue  

OtherMeasurementTypeValue  

ResourceTypeValue  

SolidGridModelTypeValue  

SurfaceGridModelTypeValue  

CurveModelTypeValue 

Definition: Type of curve model 
Description: The codelist is expected to be extended by the geophysical community. 

Recommendations are provided in the Technical Guidence 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/CurveModelTypeValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

compositLog 

  Name: compositLog 
  Definition: A set of processed or interpreted physical parameter curves along the axis of a 

borehole 
 

layerModel 

  Name: layerModel 
  Definition: 1D layer model, encoded as discrete curve coverage. 

 

seismicTimeSection 

  Name: seismicTimeSection 
  Definition: Series of seismic property - two way time functions referenced to CDP locations 

 

 

GeophProcessNameValue 

Definition: Proposed names for geophysical processes 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/GeophProcessNameValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

VES 

  Name: VES 
  Definition: Procedure to acquire Vertical Electric Sounding data 

 

TDEMSounding 



 

  Name: TDEMSounding 
  Definition: Procedure to acquire TDEM sounding data 

 

boreholeLogging 

  Name: boreholeLogging 
  Definition: Procedure to acquire borehole logging data 

 

MT_Sounding 

  Name: MT_Sounding 
  Definition: Procedure to acquire magnetotelluric Sounding data 

 

MT_Processing 

  Name: MT_Processing 
  Definition: magnetotelluric data processing 

 

MT_Preprocessing 

  Name: MT_Preprocessing 
  Definition: calculation of complex impedance tenzor and tipper 

 

2D_MT_Inversion 

  Name: 2D_MT_Inversion 
  Definition: 2D inversion of magnetotelluric soundings 

 

3D_MT_Inversion 

  Name: 3D_MT_Inversion 
  Definition: 3D inversion of magnetotelluric soundings 

 

2DseismicDataAcquisition 

  Name: 2DseismicDataAcquisition 
  Definition: Procedure to acquire 2D seismic data 

 

3DseismicDataAcquisition 

  Name: 3DseismicDataAcquisition 
  Definition: Procedure to acquire 3D seismic data 

 

airborneDataAcquisition 

  Name: airborneDataAcquisition 
  Definition: Procedure to acquire airborne geophysical data 

 

2DseismicProcessing 

  Name: 2DseismicProcessing 
  Definition: 2D seismic data processing 

 

staticCorrection 

  Name: staticCorrection 
  Definition: static correction 

 

velocityAnalysis 

  Name: velocityAnalysis 
  Definition: velocity analysis 

 

timeStacking 

  Name: timeStacking 
  Definition: time stacking 

 

timeMigration 

  Name: timeMigration 
  Definition: time migration 

 

depthMigration 

  Name: depthMigration 
  Definition: depth migration 

 

depthConversion 

  Name: depthConversion 
  Definition: depth conversion 

 

3DseismicProcessing 



 

  Name: 3DseismicProcessing 
  Definition: 3D seismic data processing 

 

inversion 

  Name: inversion 
  Definition: generic geophysical inversion 

 

gravityObservation 

  Name: gravityObservation 
  Definition: procedures to acquire gravity station data 

 

gravityProcessing 

  Name: gravityProcessing 
  Definition: gravity data processing 

 

normalCorrection 

  Name: normalCorrection 
  Definition: Correction of gravity field variation due to geographic latitude 

 

heightCorrection 

  Name: heightCorrection 
  Definition: Correction of gravity variation due to elevation difference 

 

topoCorrection 

  Name: topoCorrection 
  Definition: Correction of the gravity effect due to topography 

 

bouguerCorrection 

  Name: bouguerCorrection 
  Definition: Bouguer correction 

 

magneticObservation 

  Name: magneticObservation 
  Definition: magnetic observation 

 

magneticFieldMonitoring 

  Name: magneticFieldMonitoring 
  Definition: magnetic field monitoring 

 

earthquakeObservation 

  Name: earthquakeObservation 
  Definition: earthquake observation 

 

ambientNoiseObservation 

  Name: ambientNoiseObservation 
  Definition: ambient noise observation 

 

magneticProcessing 

  Name: magneticProcessing 
  Definition: magnetic processing 

 

normalCorrection 

  Name: normalCorrection 
  Definition: Correction of magnetic field variation due to geographic latitude and longitude 

 

 

GeophProcessParameterNameValue 

Definition: hierarchical codelist of geophysical process parameter names 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/GeophProcessParameterNameValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  



 

VES_Parameter 

  Name: VES_Parameter 
  Definition: Vertical Electric Sounding process parameter 

 

VES_ARR_TYPE 

  Name: VES_ARR_TYPE 
  Definition: Electrode array 
  Description: allowed values are narrower terms 
  Parent: VES_Parameter 

 

schlumberger 

  Name: schlumberger 
  Definition: Schlumberger array 
  Parent: VES_ARR_TYPE 

 

wenner 

  Name: wenner 
  Definition: Wenner array 
  Parent: VES_ARR_TYPE 

 

AB_MIN 

  Name: AB_MIN 
  Definition: minimum distance between A and B electrodes 
  Parent: VES_Parameter 

 

AB_MAX 

  Name: AB_MAX 
  Definition: maximum distance between A and B electrodes 
  Parent: VES_Parameter 

 

AZM 

  Name: AZM 
  Definition: azimuth of the layout,angle between north and the AB line direction (header 

parameter) 
  Parent: VES_Parameter 

 

AB_DIST 

  Name: AB_DIST 
  Definition: Distance between A B current electrodes 
  Parent: VES_Parameter 

 

MN_DIST 

  Name: MN_DIST 
  Definition: Distance between M N potential electrodes 
  Parent: VES_Parameter 

 

TDEM_ProcessParameter 

  Name: TDEM_ProcessParameter 
  Definition: TDEM process parameters 

 

TDEM_ARR_TYPE 

  Name: TDEM_ARR_TYPE 
  Definition: Layout array type 
  Description: allowed values are narrower terms 
  Parent: TDEM_ProcessParameter 

 

CIL 

  Name: CIL 
  Definition: Central Induction Loop sounding array 
  Parent: TDEM_ARR_TYPE 

 

singleLoop 

  Name: singleLoop 
  Definition: Singel Loop sounding array 



 

  Parent: TDEM_ARR_TYPE 
 

offset 

  Name: offset 
  Definition: Sounding array, RX loop is separated from Tx loop 
  Parent: TDEM_ARR_TYPE 

 

AZM 

  Name: AZM 
  Definition: Azimuth of layout 
  Parent: TDEM_ProcessParameter 

 

LOOP_SZ_MIN 

  Name: LOOP_SZ_MIN 
  Definition: Smallest TX loop - side length of the equivalent square 
  Parent: TDEM_ProcessParameter 

 

LOOP_SZ_MAX 

  Name: LOOP_SZ_MAX 
  Definition: Largest TX loop - side length of the equivalent square 
  Parent: TDEM_ProcessParameter 

 

TX_CURR 

  Name: TX_CURR 
  Definition: current loaded into to the transmitter loop, or the earth 
  Parent: TDEM_ProcessParameter 

 

TM_OFFS 

  Name: TM_OFFS 
  Definition: channel time 
  Parent: TDEM_ProcessParameter 

 

TOFF_TM 

  Name: TOFF_TM 
  Definition: duration of turn off ramp in case of linear ramp 
  Parent: TDEM_ProcessParameter 

 

TON_TM 

  Name: TON_TM 
  Definition: duration of turn on process 
  Parent: TDEM_ProcessParameter 

 

RX_DELAY 

  Name: RX_DELAY 
  Definition: delay of Receiver in transmitter time 
  Parent: TDEM_ProcessParameter 

 

BASE_FREQ 

  Name: BASE_FREQ 
  Definition: current wave base frequency in Hz 
  Parent: TDEM_ProcessParameter 

 

LOOP_SZ_X 

  Name: LOOP_SZ_X 
  Definition: transmitter loop side length in X direction 
  Parent: TDEM_ProcessParameter 

 

LOOP_SZ_Y 

  Name: LOOP_SZ_Y 
  Definition: transmitter loop side length in Y direction 
  Parent: TDEM_ProcessParameter 

 

NUM_OF_TURNS 

  Name: NUM_OF_TURNS 
  Definition: number of turns in the transmitter loop 



 

  Parent: TDEM_ProcessParameter 
 

CURR_WAVE_FORM 

  Name: CURR_WAVE_FORM 
  Definition: current wave form in the transmitter loop 
  Description: allowed values are narrower terms 
  Parent: TDEM_ProcessParameter 

 

rectangularBipolar 

  Name: rectangularBipolar 
  Definition: bipolar square wave with idle periods 
  Parent: CURR_WAVE_FORM 

 

rectangularBipolar 

  Name: rectangularBipolar 
  Definition: triangular wave 
  Parent: CURR_WAVE_FORM 

 

RX_COIL_AREA 

  Name: RX_COIL_AREA 
  Definition: effective area of receiver coil 
  Parent: TDEM_ProcessParameter 

 

boreholeLoggingParameter 

  Name: boreholeLoggingParameter 
  Definition: Borehole logging process parameters 

 

WELL_ID 

  Name: WELL_ID 
  Definition: well identifier 
  Parent: boreholeLoggingParameter 

 

WELL_BTM 

  Name: WELL_BTM 
  Definition: bottom of well 
  Parent: boreholeLoggingParameter 

 

DPTH_MIN 

  Name: DPTH_MIN 
  Definition: minimum depth of logging 
  Parent: boreholeLoggingParameter 

 

DPTH_MAX 

  Name: DPTH_MAX 
  Definition: maximum depth of logging 
  Parent: boreholeLoggingParameter 

 

LOG_TYPE 

  Name: LOG_TYPE 
  Definition: reference to log parameter name 
  Parent: boreholeLoggingParameter 

 

industryStandardResource 

  Name: industryStandardResource 
  Definition: reference to LAS, WITSML etc. files 
  Parent: boreholeLoggingParameter 

 

WTR_LEV 

  Name: WTR_LEV 
  Definition: water level 
  Parent: boreholeLoggingParameter 

 

DREF 

  Name: DREF 
  Definition: Depth Reference 



 

  Parent: boreholeLoggingParameter 
 

STRT 

  Name: STRT 
  Definition: First Index Value 
  Parent: boreholeLoggingParameter 

 

STOP 

  Name: STOP 
  Definition: Last Index Value 
  Parent: boreholeLoggingParameter 

 

STEP 

  Name: STEP 
  Definition: STEP 
  Parent: boreholeLoggingParameter 

 

X 

  Name: X 
  Definition: X or East-West coordinate 
  Parent: boreholeLoggingParameter 

 

Y 

  Name: Y 
  Definition: Y or North South coordinate 
  Parent: boreholeLoggingParameter 

 

LATI 

  Name: LATI 
  Definition: Latitude 
  Parent: boreholeLoggingParameter 

 

LONG 

  Name: LONG 
  Definition: Longitude 
  Parent: boreholeLoggingParameter 

 

RUN_DEPTH 

  Name: RUN_DEPTH 
  Definition: nth Run Depth Interval 
  Parent: boreholeLoggingParameter 

 

NMAT_DEPTH 

  Name: NMAT_DEPTH 
  Definition: Neutron Matrix Depth interval 
  Parent: boreholeLoggingParameter 

 

DMAT_DEPTH 

  Name: DMAT_DEPTH 
  Definition: Density Matrix Depth interval 
  Parent: boreholeLoggingParameter 

 

SMAT_DEPTH 

  Name: SMAT_DEPTH 
  Definition: Sonic Matrix Depth 
  Parent: boreholeLoggingParameter 

 

DIST 

  Name: DIST 
  Definition: Cumulative increment of drilling. 
  Parent: boreholeLoggingParameter 

 

HRS 

  Name: HRS 
  Definition: Hours of drilling 



 

  Parent: boreholeLoggingParameter 
 

TBR 

  Name: TBR 
  Definition: Total barrels returned 
  Parent: boreholeLoggingParameter 

 

I_RF 

  Name: I_RF 
  Definition: Depth Datum Elevation (from MSL) 
  Parent: boreholeLoggingParameter 

 

I_DC 

  Name: I_DC 
  Definition: Magnetic Declination (if I_AT not magnetic) 
  Parent: boreholeLoggingParameter 

 

I_KO 

  Name: I_KO 
  Definition: Kick off Depth (M.D. of kick off point) 
  Parent: boreholeLoggingParameter 

 

I_ONS 

  Name: I_ONS 
  Definition: N/S Offset of well ref point to top hole 
  Parent: boreholeLoggingParameter 

 

I_OEW 

  Name: I_OEW 
  Definition: E/W Offset of well ref point to top hole 
  Parent: boreholeLoggingParameter 

 

CLSR 

  Name: CLSR 
  Definition: Closure (horizontal) length 
  Parent: boreholeLoggingParameter 

 

TIEMD 

  Name: TIEMD 
  Definition: Tie Point Measured depth 
  Parent: boreholeLoggingParameter 

 

TIETVD 

  Name: TIETVD 
  Definition: Tie Point True Vertical depth 
  Parent: boreholeLoggingParameter 

 

TIEDEV 

  Name: TIEDEV 
  Definition: Tie Point Deviation 
  Parent: boreholeLoggingParameter 

 

TSTT 

  Name: TSTT 
  Definition: TEST Top Depth 
  Parent: boreholeLoggingParameter 

 

TSTB 

  Name: TSTB 
  Definition: TEST Bottom Depth 
  Parent: boreholeLoggingParameter 

 

ISIP 

  Name: ISIP 
  Definition: Initial Shut in pressure 



 

  Parent: boreholeLoggingParameter 
 

FSIP 

  Name: FSIP 
  Definition: Final Shut in pressure 
  Parent: boreholeLoggingParameter 

 

RATE 

  Name: RATE 
  Definition: Production Rate 
  Parent: boreholeLoggingParameter 

 

RUN 

  Name: RUN 
  Definition: Run Number 
  Parent: boreholeLoggingParameter 

 

RUNS 

  Name: RUNS 
  Definition: # of Runs for this well. 
  Parent: boreholeLoggingParameter 

 

TSTN 

  Name: TSTN 
  Definition: TEST Number 
  Parent: boreholeLoggingParameter 

 

BS 

  Name: BS 
  Definition: Bit Size 
  Parent: boreholeLoggingParameter 

 

WRAP 

  Name: WRAP 
  Definition: ONE LINE PER DEPTH STEP 
  Parent: boreholeLoggingParameter 

 

NULL 

  Name: NULL 
  Definition: NULL VALUE 
  Parent: boreholeLoggingParameter 

 

COMP 

  Name: COMP 
  Definition: COMPANY 
  Parent: boreholeLoggingParameter 

 

WELL 

  Name: WELL 
  Definition: WELL 
  Parent: boreholeLoggingParameter 

 

FLD 

  Name: FLD 
  Definition: FIELD 
  Parent: boreholeLoggingParameter 

 

LOC 

  Name: LOC 
  Definition: LOCATION 
  Parent: boreholeLoggingParameter 

 

STAT 

  Name: STAT 
  Definition: STATE 



 

  Parent: boreholeLoggingParameter 
 

PROV 

  Name: PROV 
  Definition: PROVINCE 
  Parent: boreholeLoggingParameter 

 

CTRY 

  Name: CTRY 
  Definition: COUNTRY 
  Parent: boreholeLoggingParameter 

 

CNTY 

  Name: CNTY 
  Definition: County 
  Parent: boreholeLoggingParameter 

 

UWI 

  Name: UWI 
  Definition: UNIQUE WELL ID 
  Parent: boreholeLoggingParameter 

 

LIC 

  Name: LIC 
  Definition: LICENSE NUMBER 
  Parent: boreholeLoggingParameter 

 

SRVC 

  Name: SRVC 
  Definition: Service Company 
  Parent: boreholeLoggingParameter 

 

DATE 

  Name: DATE 
  Definition: Service Date 
  Parent: boreholeLoggingParameter 

 

GDAT 

  Name: GDAT 
  Definition: Geodetic Datum 
  Parent: boreholeLoggingParameter 

 

HZCS 

  Name: HZCS 
  Definition: Horizontal Co-ordinate System 
  Parent: boreholeLoggingParameter 

 

C_SRS 

  Name: C_SRS 
  Definition: Core Source 
  Parent: boreholeLoggingParameter 

 

C_TY 

  Name: C_TY 
  Definition: Core Type 
  Parent: boreholeLoggingParameter 

 

C_DATE 

  Name: C_DATE 
  Definition: Recovery Date (Date Core Cut) {DD/MM/YYYY} 
  Parent: boreholeLoggingParameter 

 

C_FM 

  Name: C_FM 
  Definition: Primary Formation Cored 



 

  Parent: boreholeLoggingParameter 
 

C_AC 

  Name: C_AC 
  Definition: Analyzing Company 
  Parent: boreholeLoggingParameter 

 

C_AD 

  Name: C_AD 
  Definition: Analysis Date {DD/MM/YYYY} 
  Parent: boreholeLoggingParameter 

 

CDES 

  Name: CDES 
  Definition: Core description 
  Parent: boreholeLoggingParameter 

 

RIG 

  Name: RIG 
  Definition: Drilling Rig name 
  Parent: boreholeLoggingParameter 

 

CONTR 

  Name: CONTR 
  Definition: Contractor 
  Parent: boreholeLoggingParameter 

 

I_DT 

  Name: I_DT 
  Definition: SURVEY_DATE {DD/MM/YYYY} 
  Parent: boreholeLoggingParameter 

 

I_CO 

  Name: I_CO 
  Definition: Recording Company 
  Parent: boreholeLoggingParameter 

 

I_AT 

  Name: I_AT 
  Definition: Azimuth North Type (e.g. Grid/ True) 
  Parent: boreholeLoggingParameter 

 

I_GD 

  Name: I_GD 
  Definition: Geodetic datum 
  Parent: boreholeLoggingParameter 

 

I_CP 

  Name: I_CP 
  Definition: COMPUTE_METHOD (e.g. Radius of Curvature) 
  Parent: boreholeLoggingParameter 

 

I_CS 

  Name: I_CS 
  Definition: COORDINATE_SYSTEM_NAME e.g. UTM18N 
  Parent: boreholeLoggingParameter 

 

TOPN 

  Name: TOPN 
  Definition: Formation Top Name 
  Parent: boreholeLoggingParameter 

 

TOPSRC 

  Name: TOPSRC 
  Definition: Formation Top Source 



 

  Parent: boreholeLoggingParameter 
 

TOPDR 

  Name: TOPDR 
  Definition: Tops Depth Reference 
  Parent: boreholeLoggingParameter 

 

DDES 

  Name: DDES 
  Definition: TEST Recovery Description 
  Parent: boreholeLoggingParameter 

 

BLOWD 

  Name: BLOWD 
  Definition: BLOW DESCRIPTION 
  Parent: boreholeLoggingParameter 

 

TESTT 

  Name: TESTT 
  Definition: Test Type 
  Parent: boreholeLoggingParameter 

 

LMF 

  Name: LMF 
  Definition: Log Measured From 
  Parent: boreholeLoggingParameter 

 

API 

  Name: API 
  Definition: API Number 
  Parent: boreholeLoggingParameter 

 

APD 

  Name: APD 
  Definition: Above Permanent Data 
  Parent: boreholeLoggingParameter 

 

EREF 

  Name: EREF 
  Definition: Elevation of Depth Reference 
  Parent: boreholeLoggingParameter 

 

PDAT 

  Name: PDAT 
  Definition: Permanent Data 
  Parent: boreholeLoggingParameter 

 

RUN_DATE 

  Name: RUN_DATE 
  Definition: Run date 
  Parent: boreholeLoggingParameter 

 

MT_Parameter 

  Name: MT_Parameter 
  Definition: Magnetotelluric Sounding process parameters 

 

AZM 

  Name: AZM 
  Definition: azimuth of the layout (direction of Ex) 
  Parent: MT_Parameter 

 

FREQ_MIN 

  Name: FREQ_MIN 
  Definition: smallest frequency 
  Parent: MT_Parameter 

 



 

FREQ_MAX 

  Name: FREQ_MAX 
  Definition: largest frequency 
  Parent: MT_Parameter 

 

MT_MEAS_TYPE 

  Name: MT_MEAS_TYPE 
  Definition: MT measurement type 
  Description: allowed values are narrower terms 
  Parent: MT_Parameter 

 

LMT 

  Name: LMT 
  Definition: Long period Magnetotelluric Sounding 
  Parent: MT_MEAS_TYPE 

 

BBMT 

  Name: BBMT 
  Definition: Broad band Magnetotelluric Sounding 
  Parent: MT_MEAS_TYPE 

 

AMT 

  Name: AMT 
  Definition: Audio frequency Magnetotelluric Sounding 
  Parent: MT_MEAS_TYPE 

 

RMT 

  Name: RMT 
  Definition: Radio frequency Magnetotelluric Sounding 
  Parent: MT_MEAS_TYPE 

 

industryStandardResource 

  Name: industryStandardResource 
  Definition: reference to SEG-EDI file GeophResource 
  Parent: MT_Parameter 

 

2DseismicDAQ_Parameter 

  Name: 2DseismicDAQ_Parameter 
  Definition: 2D seismic data acquisition process parameters 

 

SRC_TYPE 

  Name: SRC_TYPE 
  Definition: type of acoustic source 
  Description: allowed values are narrower terms 
  Parent: 2DseismicDAQ_Parameter 

 

vibrator 

  Name: vibrator 
  Definition: vibrator 
  Parent: SRC_TYPE 

 

explosive 

  Name: explosive 
  Definition: explosive 
  Parent: SRC_TYPE 

 

hammer 

  Name: hammer 
  Definition: hammer 
  Parent: SRC_TYPE 

 

airgun 

  Name: airgun 
  Definition: airgun 



 

  Parent: SRC_TYPE 
 

SEN_TYPE 

  Name: SEN_TYPE 
  Definition: type of acoustic sensor 
  Description: allowed values are narrower terms 
  Parent: 2DseismicDAQ_Parameter 

 

geophone 

  Name: geophone 
  Definition: geophone 
  Parent: SEN_TYPE 

 

hydrophone 

  Name: hydrophone 
  Definition: hydrophone 
  Parent: SEN_TYPE 

 

seismograph 

  Name: seismograph 
  Definition: seismograph 
  Parent: SEN_TYPE 

 

SEN_SPACING 

  Name: SEN_SPACING 
  Definition: distance between sensors (geophones) 
  Parent: 2DseismicDAQ_Parameter 

 

SRC_SPACING 

  Name: SRC_SPACING 
  Definition: distance between sources 
  Parent: 2DseismicDAQ_Parameter 

 

NUM_CH 

  Name: NUM_CH 
  Definition: number of channels 
  Parent: 2DseismicDAQ_Parameter 

 

CVRG 

  Name: CVRG 
  Definition: coverage 
  Parent: 2DseismicDAQ_Parameter 

 

SAMP_RATE 

  Name: SAMP_RATE 
  Definition: Time distance between samples 
  Parent: 2DseismicDAQ_Parameter 

 

TM_OFFS_MIN 

  Name: TM_OFFS_MIN 
  Definition: time offset of the earliest sample 
  Parent: 2DseismicDAQ_Parameter 

 

TM_OFFS_MAX 

  Name: TM_OFFS_MAX 
  Definition: time offset of the latest sample 
  Parent: 2DseismicDAQ_Parameter 

 

NRST_OFFS 

  Name: NRST_OFFS 
  Definition: distance between the source and the nearest sensor 
  Parent: 2DseismicDAQ_Parameter 

 

SEIS_METHOD 

  Name: SEIS_METHOD 



 

  Definition: type of seismic method 
  Description: allowed values are narrower terms 
  Parent: 2DseismicDAQ_Parameter 

 

refraction 

  Name: refraction 
  Definition: refraction 
  Parent: SEIS_METHOD 

 

reflection 

  Name: reflection 
  Definition: reflection 
  Parent: SEIS_METHOD 

 

SEIS_WAVE_TYPE 

  Name: SEIS_WAVE_TYPE 
  Definition: seismic wave type 
  Description: allowed values are narrower terms 
  Parent: 2DseismicDAQ_Parameter 

 

P 

  Name: P 
  Definition: Primary wave 
  Parent: SEIS_WAVE_TYPE 

 

S 

  Name: S 
  Definition: Secondary wave 
  Parent: SEIS_WAVE_TYPE 

 

industryStandardResource 

  Name: industryStandardResource 
  Definition: reference to SPS, UKOOA,SEG-Y etc. files 
  Parent: 2DseismicDAQ_Parameter 

 

airborneDAQ_Parameter 

  Name: airborneDAQ_Parameter 
  Definition: Airborne geophysical data acquisition process parameter 

 

PAR_TYPE 

  Name: PAR_TYPE 
  Definition: measured geophysical parameter 
  Parent: airborneDAQ_Parameter 

 

AVG_SPACING 

  Name: AVG_SPACING 
  Definition: average distance between data points 
  Parent: airborneDAQ_Parameter 

 

LINE_DIST 

  Name: LINE_DIST 
  Definition: average distance between flight lines 
  Parent: airborneDAQ_Parameter 

 

TIELINE_DIST 

  Name: TIELINE_DIST 
  Definition: average distance between tielines 
  Parent: airborneDAQ_Parameter 

 

FLGT_HGT 

  Name: FLGT_HGT 
  Definition: average flight height 
  Parent: airborneDAQ_Parameter 

 

NAV_MODE 



 

  Name: NAV_MODE 
  Definition: navigation mode 
  Description: allowed values are narrower terms 
  Parent: airborneDAQ_Parameter 

 

visual 

  Name: visual 
  Definition: visual navigation 
  Parent: NAV_MODE 

 

microfix 

  Name: microfix 
  Definition: navigation by microfix 
  Parent: NAV_MODE 

 

video 

  Name: video 
  Definition: navigation by video 
  Parent: NAV_MODE 

 

DGPS 

  Name: DGPS 
  Definition: navigation by differencial GPS 
  Parent: NAV_MODE 

 

FLGT_SPD 

  Name: FLGT_SPD 
  Definition: average flight speed 
  Parent: airborneDAQ_Parameter 

 

2DseismicProcParameter 

  Name: 2DseismicProcParameter 
  Definition: 2D seismic data processing parameters 

 

CDP_SPACING 

  Name: CDP_SPACING 
  Definition: distance between CDP-s 
  Parent: 2DseismicProcParameter 

 

CDP_FRST 

  Name: CDP_FRST 
  Definition: serial num of first CDP 
  Parent: 2DseismicProcParameter 

 

CDP_LST 

  Name: CDP_LST 
  Definition: serial num of last CDP 
  Parent: 2DseismicProcParameter 

 

CORR_STATIC 

  Name: CORR_STATIC 
  Definition: static correction 
  Description: allowed values are narrower terms 
  Parent: 2DseismicProcParameter 

 

shallowRefraction 

  Name: shallowRefraction 
  Definition: static correction by shallow refraction seismics 
  Parent: CORR_STATIC 

 

acousticLog 

  Name: acousticLog 
  Definition: static correction by acoustic log 
  Parent: CORR_STATIC 

 



 

automatic 

  Name: automatic 
  Definition: automatic static correction 
  Parent: CORR_STATIC 

 

industryStandardResource 

  Name: industryStandardResource 
  Definition: reference to SPS, UKOOA,SEG-Y etc. Files 
  Parent: 2DseismicProcParameter 

 

inversionProcParameter 

  Name: inversionProcParameter 
  Definition: Inversion process parameters 

 

MOD_DIM 

  Name: MOD_DIM 
  Definition: number of model dimensions 
  Parent: inversionProcParameter 

 

INV_METHOD 

  Name: INV_METHOD 
  Definition: type of optimization method 
  Description: allowed values are narrower terms 
  Parent: inversionProcParameter 

 

leastSquares 

  Name: leastSquares 
  Definition: inversion by least squares method 
  Parent: INV_METHOD 

 

marquardt 

  Name: marquardt 
  Definition: Marquardt inversion 
  Parent: INV_METHOD 

 

simulatedAnnealing 

  Name: simulatedAnnealing 
  Definition: inversion by simulated annealing 
  Parent: INV_METHOD 

 

geneticAlgorithm 

  Name: geneticAlgorithm 
  Definition: inversion by genetic algorithm 
  Parent: INV_METHOD 

 

INV_TYPE 

  Name: INV_TYPE 
  Definition: type of inversion 
  Description: allowed values are narrower terms 
  Parent: inversionProcParameter 

 

single 

  Name: single 
  Definition: single inversion 
  Description: inversion of a single dataset 
  Parent: INV_TYPE 

 

joint 

  Name: joint 
  Definition: joint inversion 
  Description: simultaneous inversion of several datasets of different types 
  Parent: INV_TYPE 

 

gravityProcessParameter 



 

  Name: gravityProcessParameter 
  Definition: Gravity station process parameters 

 

errorOfClosure 

  Name: errorOfClosure 
  Definition: error of closure 
  Parent: gravityProcessParameter 

 

gravityDatum 

  Name: gravityDatum 
  Definition: gravity datum 
  Description: allowed values are narrower terms 
  Parent: gravityProcessParameter 

 

IGSN71 

  Name: IGSN71 
  Definition: IGSN71 
  Parent: gravityDatum 

 

Potsdam 

  Name: Potsdam 
  Definition: Potsdam 
  Parent: gravityDatum 

 

MGH50 

  Name: MGH50 
  Definition: Hungarian gravity datum 1950 
  Parent: gravityDatum 

 

MGH2000 

  Name: MGH2000 
  Definition: Hungarian gravity datum 2000 
  Parent: gravityDatum 

 

normalCorrectionFormula 

  Name: normalCorrectionFormula 
  Definition: Type of equation used for normal correction 
  Description: allowed values are narrower terms 
  Parent: gravityProcessParameter 

 

somigliana 

  Name: somigliana 
  Definition: correction formula by Somigliana 
  Parent: normalCorrectionFormula 

 

cassinis 

  Name: cassinis 
  Definition: correction formula by Cassinis 
  Parent: normalCorrectionFormula 

 

helmert 

  Name: helmert 
  Definition: correction formula by Helmert 
  Parent: normalCorrectionFormula 

 

heiskanen 

  Name: heiskanen 
  Definition: correction formula by Heiskanen 
  Parent: normalCorrectionFormula 

 

heightCorrectionFormula 

  Name: heightCorrectionFormula 
  Definition: Type of equation used for normal correction 
  Description: allowed values are narrower terms 



 

  Parent: gravityProcessParameter 
 

firstOrderFormula 

  Name: firstOrderFormula 
  Definition: first order formula 
  Parent: heightCorrectionFormula 

 

SecondOrderFormula 

  Name: SecondOrderFormula 
  Definition: second order formula 
  Parent: heightCorrectionFormula 

 

bouguerCorrectionFormula 

  Name: bouguerCorrectionFormula 
  Definition: Type of equation used for normal correction 
  Description: allowed values are narrower terms 
  Parent: gravityProcessParameter 

 

bouguerPlate 

  Name: bouguerPlate 
  Definition: correction using Bouguer plate 
  Parent: bouguerCorrectionFormula 

 

sphericalCap 

  Name: sphericalCap 
  Definition: correction using spherical cap 
  Parent: bouguerCorrectionFormula 

 

bouguerCorrectionDensity 

  Name: bouguerCorrectionDensity 
  Definition: density used for Bouguer correction 
  Parent: gravityProcessParameter 

 

topoCorrectionDensity 

  Name: topoCorrectionDensity 
  Definition: density used for topographic correction 
  Parent: gravityProcessParameter 

 

topoCorrection 

  Name: topoCorrection 
  Definition: topoCorrection process parameters 
  Description: allowed values are narrower terms 
  Parent: gravityProcessParameter 

 

innerTopoCorrection 

  Name: innerTopoCorrection 
  Definition: value of inner zone topo correction 
  Parent: topoCorrection 

 

totalTopoCorrection 

  Name: totalTopoCorrection 
  Definition: value of total topo correction 
  Parent: topoCorrection 

 

magneticProcessParameter 

  Name: magneticProcessParameter 
  Definition: Magnetic station process parameters 

 

IGRF_SYS 

  Name: IGRF_SYS 
  Definition: Reference to IGRF coefficients that were used to calculate the normal magnetic 

field 
  Description: example: http://www.ngdc.noaa.gov/IAGA/vmod/igrf11coeffs.txt 
  Parent: magneticProcessParameter 

 



 

SAMP_RATE 

  Name: SAMP_RATE 
  Definition: frequency of sampling in hertz for magnetic observatory time series 
  Parent: magneticProcessParameter 

 

MAG_RESOL 

  Name: MAG_RESOL 
  Definition: resolution of magnetic field measurement in picoTesla 
  Parent: magneticProcessParameter 

 

GAUSS_FILT_WDTH 

  Name: GAUSS_FILT_WDTH 
  Definition: width of convolution filter time window for magneticobservatory time series 
  Parent: magneticProcessParameter 

 

GAUSS_FILT_SIGMA 

  Name: GAUSS_FILT_SIGMA 
  Definition: scale factor (standard deviation) of Gauss convolution filter for magnetic 

observatory time series 
  Parent: magneticProcessParameter 

 

HIGH_CUT_FREQ 

  Name: HIGH_CUT_FREQ 
  Definition: HighCut frequency of analogue filter for magnetic observatory time series 
  Parent: magneticProcessParameter 

 

 

GeophPropertyNameValue 

Definition: hierarchical codelist of geophysical property names 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/GeophPropertyNameValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

VES_Property 

  Name: VES_Property 
  Definition: Vertical Electric Sounding property 

 

APP_RES 

  Name: APP_RES 
  Definition: apparent resistivity calculated by Ohms law 
  Parent: VES_Property 

 

APP_CHRG 

  Name: APP_CHRG 
  Definition: apparent chargeability 
  Parent: VES_Property 

 

CURR 

  Name: CURR 
  Definition: current of the AB current dipole 
  Parent: VES_Property 

 

VOLTAGE 

  Name: VOLTAGE 
  Definition: voltage measured no the MN electric dipole 
  Parent: VES_Property 

 

TDEM_Property 

  Name: TDEM_Property 



 

  Definition: TDEM sounding property 
 

APP_RES_LT 

  Name: APP_RES_LT 
  Definition: apparent resistivity calculated by late time approximation 
  Parent: TDEM_Property 

 

APP_RES_ET 

  Name: APP_RES_ET 
  Definition: apparent resistivity calculated by early time approximation 
  Parent: TDEM_Property 

 

APP_RES 

  Name: APP_RES 
  Definition: apparent resistivity 
  Parent: TDEM_Property 

 

VOLTAGE 

  Name: VOLTAGE 
  Definition: voltage measured by the receiver loop or potential electrodes 
  Parent: TDEM_Property 

 

DHDT 

  Name: DHDT 
  Definition: time derivative of the magnetic field in the direction of the Rx loop axis 
  Parent: TDEM_Property 

 

DHXDT 

  Name: DHXDT 
  Definition: time derivative of the magnetic field X component 
  Parent: TDEM_Property 

 

DHYDT 

  Name: DHYDT 
  Definition: time derivative of the magnetic field Y component 
  Parent: TDEM_Property 

 

DHZDT 

  Name: DHZDT 
  Definition: time derivative of the magnetic field Z component 
  Parent: TDEM_Property 

 

boreholeLoggingProperty 

  Name: boreholeLoggingProperty 
  Definition: borehole looging property 

 

MATR 

  Name: MATR 
  Definition: Neutron Porosity Matrix 
  Parent: boreholeLoggingProperty 

 

C_TP 

  Name: C_TP 
  Definition: Core Top Depth 
  Parent: boreholeLoggingProperty 

 

C_BS 

  Name: C_BS 
  Definition: Core Base Depth 
  Parent: boreholeLoggingProperty 

 

C_RC 

  Name: C_RC 
  Definition: Recovered Amount (Length) 
  Parent: boreholeLoggingProperty 

 



 

C_DI 

  Name: C_DI 
  Definition: Core Diameter 
  Parent: boreholeLoggingProperty 

 

CORT 

  Name: CORT 
  Definition: Core top depth 
  Parent: boreholeLoggingProperty 

 

CORB 

  Name: CORB 
  Definition: Core Bottom Depth 
  Parent: boreholeLoggingProperty 

 

DDEP 

  Name: DDEP 
  Definition: Depth 
  Parent: boreholeLoggingProperty 

 

ROP 

  Name: ROP 
  Definition: Rate of Penetration 
  Parent: boreholeLoggingProperty 

 

WOB 

  Name: WOB 
  Definition: Weight on bit 
  Parent: boreholeLoggingProperty 

 

RPM 

  Name: RPM 
  Definition: Rotations per minute 
  Parent: boreholeLoggingProperty 

 

TQ 

  Name: TQ 
  Definition: Torque on bit in amps 
  Parent: boreholeLoggingProperty 

 

PUMP 

  Name: PUMP 
  Definition: Mud pump pressure 
  Parent: boreholeLoggingProperty 

 

TSPM 

  Name: TSPM 
  Definition: Total strokes per minute 
  Parent: boreholeLoggingProperty 

 

GPM 

  Name: GPM 
  Definition: Gallons per minute 
  Parent: boreholeLoggingProperty 

 

ECD 

  Name: ECD 
  Definition: Effective circulation density 
  Parent: boreholeLoggingProperty 

 

MD 

  Name: MD 
  Definition: Measured Depth 
  Parent: boreholeLoggingProperty 

 



 

TVD 

  Name: TVD 
  Definition: True Vertical Depth 
  Parent: boreholeLoggingProperty 

 

AZIM 

  Name: AZIM 
  Definition: Borehole Azimuth 
  Parent: boreholeLoggingProperty 

 

DEVI 

  Name: DEVI 
  Definition: Borehole Deviation 
  Parent: boreholeLoggingProperty 

 

RB 

  Name: RB 
  Definition: Relative Bearing 
  Parent: boreholeLoggingProperty 

 

NSDR 

  Name: NSDR 
  Definition: North South drift 
  Parent: boreholeLoggingProperty 

 

EWDR 

  Name: EWDR 
  Definition: East West drift 
  Parent: boreholeLoggingProperty 

 

TOPT 

  Name: TOPT 
  Definition: Formation Top Depth 
  Parent: boreholeLoggingProperty 

 

TOPB 

  Name: TOPB 
  Definition: Formation Base Depth 
  Parent: boreholeLoggingProperty 

 

DEPT 

  Name: DEPT 
  Definition: Depth 
  Parent: boreholeLoggingProperty 

 

DPHI 

  Name: DPHI 
  Definition: Density Porosity 
  Parent: boreholeLoggingProperty 

 

GR 

  Name: GR 
  Definition: Gamma Ray 
  Parent: boreholeLoggingProperty 

 

PEF 

  Name: PEF 
  Definition: Photoelectric Factor 
  Parent: boreholeLoggingProperty 

 

RHOB 

  Name: RHOB 
  Definition: Bulk Density 
  Parent: boreholeLoggingProperty 

 



 

NEUT 

  Name: NEUT 
  Definition: Neutron Porosity 
  Parent: boreholeLoggingProperty 

 

DEN 

  Name: DEN 
  Definition: Density Porosity 
  Parent: boreholeLoggingProperty 

 

SPOR 

  Name: SPOR 
  Definition: Sonic Porosity 
  Parent: boreholeLoggingProperty 

 

PERM 

  Name: PERM 
  Definition: Core permeability 
  Parent: boreholeLoggingProperty 

 

CPOR 

  Name: CPOR 
  Definition: Core porosity 
  Parent: boreholeLoggingProperty 

 

OIL 

  Name: OIL 
  Definition: Core Oil saturation 
  Parent: boreholeLoggingProperty 

 

SWTR 

  Name: SWTR 
  Definition: Core water saturation 
  Parent: boreholeLoggingProperty 

 

OILVOL 

  Name: OILVOL 
  Definition: Core oil volume 
  Parent: boreholeLoggingProperty 

 

WTR 

  Name: WTR 
  Definition: Core water volume 
  Parent: boreholeLoggingProperty 

 

MDEN 

  Name: MDEN 
  Definition: Density Porosity Matrix 
  Parent: boreholeLoggingProperty 

 

DTMA 

  Name: DTMA 
  Definition: Sonic Porosity Matrix 
  Parent: boreholeLoggingProperty 

 

seismicProperty 

  Name: seismicProperty 
  Definition: seismic property 

 

seismicReflectivity 

  Name: seismicReflectivity 
  Definition: seismic reflectivity 
  Parent: seismicProperty 

 

seismicVelocity 



 

  Name: seismicVelocity 
  Definition: seismic velocity type 
  Parent: seismicProperty 

 

Vp 

  Name: Vp 
  Definition: primary wave velocity 
  Parent: seismicVelocity 

 

Vs 

  Name: Vs 
  Definition: secondary wave velocity 
  Parent: seismicVelocity 

 

seismicAmplitude 

  Name: seismicAmplitude 
  Definition: seismic amplitude 
  Parent: seismicProperty 

 

gravimetricProperty 

  Name: gravimetricProperty 
  Definition: gravimetric property 

 

density 

  Name: density 
  Definition: density used for gravity corrections 
  Parent: gravimetricProperty 

 

gravityBouguerAnomaly 

  Name: gravityBouguerAnomaly 
  Definition: Bouguer anomaly 
  Parent: gravimetricProperty 

 

gravityFreeAirAnomaly 

  Name: gravityFreeAirAnomaly 
  Definition: Observed gravity corrected for latitude and elevation of the station 
  Parent: gravimetricProperty 

 

observedGravity 

  Name: observedGravity 
  Definition: Observed gravity field 
  Parent: gravimetricProperty 

 

magneticProperty 

  Name: magneticProperty 
  Definition: magnetometric property 

 

IGRF 

  Name: IGRF 
  Definition: Magnetic scalar potential (V) calculated by International Geomagnetic Reference 

Field coefficients 
  Parent: magneticProperty 

 

magneticFieldVector 

  Name: magneticFieldVector 
  Definition: magnetic field vector 
  Parent: magneticProperty 

 

MAG_X 

  Name: MAG_X 
  Definition: X (north) component of the magnetic field. 
  Parent: magneticFieldVector 

 

MAG_Y 

  Name: MAG_Y 



 

  Definition: Y (east) component of the magnetic field. 
  Parent: magneticFieldVector 

 

MAG_Z 

  Name: MAG_Z 
  Definition: Vertical magnetic field 
  Parent: magneticFieldVector 

 

MAG_T 

  Name: MAG_T 
  Definition: magnetic total field 
  Parent: magneticProperty 

 

MAG_H 

  Name: MAG_H 
  Definition: Horizontal magnetic field 
  Parent: magneticProperty 

 

MAG_INCL 

  Name: MAG_INCL 
  Definition: Inclination of magnetic field, downward deviation from horizontal. 
  Parent: magneticProperty 

 

MAG_DECL 

  Name: MAG_DECL 
  Definition: Declination of magnetic field, clockwise deviation from true North 
  Parent: magneticProperty 

 

magneticFieldAnomaly 

  Name: magneticFieldAnomaly 
  Definition: magnetic field anomaly 
  Parent: magneticProperty 

 

MAG_DT 

  Name: MAG_DT 
  Definition: Total magnetic field anomaly, relativ to normal magnetic field 
  Parent: magneticFieldAnomaly 

 

MAG_DZ 

  Name: MAG_DZ 
  Definition: Vertical magnetic field anomaly , relative to normal magnetic field 
  Parent: magneticFieldAnomaly 

 

MAG_DH 

  Name: MAG_DH 
  Definition: Horizontal magnetic field anomaly, relative to normal magnetic field 
  Parent: magneticFieldAnomaly 

 

electromagneticProperty 

  Name: electromagneticProperty 
  Definition: electromagnetic property 

 

conductivity 

  Name: conductivity 
  Definition: Electric conductivity 
  Parent: electromagneticProperty 

 

resistivity 

  Name: resistivity 
  Definition: Electric resistivity 
  Parent: electromagneticProperty 

 

chargeability 

  Name: chargeability 
  Definition: Electric chargeability 



 

  Parent: electromagneticProperty 
 

radiometricProperty 

  Name: radiometricProperty 
  Definition: radiometric property 

 

totalGammaRadiation 

  Name: totalGammaRadiation 
  Definition: Intensity of total gamma radiation 
  Parent: radiometricProperty 

 

RAD_TC 

  Name: RAD_TC 
  Definition: total count 
  Parent: radiometricProperty 

 

RAD_EQ_TH 

  Name: RAD_EQ_TH 
  Definition: equivalent thorium intensity 
  Parent: radiometricProperty 

 

RAD_EQ_U 

  Name: RAD_EQ_U 
  Definition: equivalent uranium intensity 
  Parent: radiometricProperty 

 

RAD_K 

  Name: RAD_K 
  Definition: kalium intensity 
  Parent: radiometricProperty 

 

RAD_TH 

  Name: RAD_TH 
  Definition: thorium intensity 
  Parent: radiometricProperty 

 

RAD_U 

  Name: RAD_U 
  Definition: uranium intensity 
  Parent: radiometricProperty 

 

RAD_DR 

  Name: RAD_DR 
  Definition: dose rate 
  Parent: radiometricProperty 

 

RAD_TR 

  Name: RAD_TR 
  Definition: total radioactivity 
  Parent: radiometricProperty 

 

RAD_CS137 

  Name: RAD_CS137 
  Definition: caesium137 intensity 
  Parent: radiometricProperty 

 

seismologicProperty 

  Name: seismologicProperty 
  Definition: seismologic property 

 

seismologyMagnitude 

  Name: seismologyMagnitude 
  Definition: Earthquake magnitude 
  Parent: seismologicProperty 

 



 

seismologyfocalDistribution 

  Name: seismologyfocalDistribution 
  Definition: Distribution of earthquake focuses 
  Parent: seismologicProperty 

 

MT_Property 

  Name: MT_Property 
  Definition: MT property 

 

MT_Ex 

  Name: MT_Ex 
  Definition: X (north) component of the electric field. 
  Parent: MT_Property 

 

MT_Ey 

  Name: MT_Ey 
  Definition: Y (east) component of the electric field. 
  Parent: MT_Property 

 

MT_Hx 

  Name: MT_Hx 
  Definition: X (north) component of the magnetic field. 
  Parent: MT_Property 

 

MT_Hy 

  Name: MT_Hy 
  Definition: Y (east) component of the magnetic field. 
  Parent: MT_Property 

 

MT_Hz 

  Name: MT_Hz 
  Definition: Z (vertical) component of the magnetic field. 
  Parent: MT_Property 

 

MT_impedanceTensor 

  Name: MT_impedanceTensor 
  Definition: MT impedance tensor 
  Parent: MT_Property 

 

MT_RE_Zxx 

  Name: MT_RE_Zxx 
  Definition: Real part of the complex Zxx diagonal element that couples parallel electric(Ex) 

and magnetic(Hx) field 
  Parent: MT_impedanceTensor 

 

MT_IM_Zxx 

  Name: MT_IM_Zxx 
  Definition: Imaginary part of the complex Zxx diagonal element that couples parallel 

electric(Ex) and magnetic(Hx) field 
  Parent: MT_impedanceTensor 

 

MT_RE_Zxy 

  Name: MT_RE_Zxy 
  Definition: Real part of the complex Zxy off-diagonal element that couples orthogonal 

electric(Ex) and magnetic(Hy) field 
  Parent: MT_impedanceTensor 

 

MT_IM_Zxy 

  Name: MT_IM_Zxy 
  Definition: Imaginary part of the complex Zxy off-diagonal element that couples orthogonal 

electric(Ex) and magnetic(Hy) field 
  Parent: MT_impedanceTensor 

 

MT_RE_Zyx 



 

  Name: MT_RE_Zyx 
  Definition: Real part of the complex Zyx off-diagonal element that couples orthogonal 

electric(Ey) and magnetic(Hx) field 
  Parent: MT_impedanceTensor 

 

MT_IM_Zyx 

  Name: MT_IM_Zyx 
  Definition: Imaginary part of the complex Zyx off-diagonal element that couples orthogonal 

electric(Ey) and magnetic(Hx) field 
  Parent: MT_impedanceTensor 

 

MT_RE_Zyy 

  Name: MT_RE_Zyy 
  Definition: Real part of the complex Zyy diagonal element that couples parallel electric(Ey) 

and magnetic(Hy) field 
  Parent: MT_impedanceTensor 

 

MT_IM_Zyy 

  Name: MT_IM_Zyy 
  Definition: Imaginary part of the complex Zyy diagonal element that couples parallel 

electric(Ey) and magnetic(Hy) field 
  Parent: MT_impedanceTensor 

 

MT_RE_Tx 

  Name: MT_RE_Tx 
  Definition: Real part of tipper Tx element, that couples Hz and Hx magnetic field 
  Parent: MT_impedanceTensor 

 

MT_IM_Tx 

  Name: MT_IM_Tx 
  Definition: Imaginary part of tipper Tx element that couples Hz and Hx magnetic field 
  Parent: MT_impedanceTensor 

 

MT_RE_Ty 

  Name: MT_RE_Ty 
  Definition: Real part of tipper Ty element that couples Hz and Hy magnetic field 
  Parent: MT_impedanceTensor 

 

MT_IM_Ty 

  Name: MT_IM_Ty 
  Definition: Imaginary part of tipper Tx element that couples Hz and Hy magnetic field 
  Parent: MT_impedanceTensor 

 

MT_resistivity 

  Name: MT_resistivity 
  Definition: MT apparent resistivity 
  Parent: MT_Property 

 

MT_ROxx 

  Name: MT_ROxx 
  Definition: MT resistivity calculated from Zxx 
  Parent: MT_resistivity 

 

MT_ROxy 

  Name: MT_ROxy 
  Definition: apparent resistivity calculated from Zxy 
  Parent: MT_resistivity 

 

MT_ROyx 

  Name: MT_ROyx 
  Definition: apparent resistivity calculated from Zyx 
  Parent: MT_resistivity 

 

MT_ROyy 



 

  Name: MT_ROyy 
  Definition: apparent resistivity calculated from Zyy 
  Parent: MT_resistivity 

 

MT_phase 

  Name: MT_phase 
  Definition: MT phase 
  Parent: MT_Property 

 

MT_PHxx 

  Name: MT_PHxx 
  Definition: phase of Zxx 
  Parent: MT_phase 

 

MT_PHxy 

  Name: MT_PHxy 
  Definition: phase of Zxy 
  Parent: MT_phase 

 

MT_PHyx 

  Name: MT_PHyx 
  Definition: phase of Zyx 
  Parent: MT_phase 

 

MT_PHyy 

  Name: MT_PHyy 
  Definition: phase of Zyy 
  Parent: MT_phase 

 

 

OtherGeophModelTypeValue 

Definition: Other type of geophysical model 
Description: none of the following types: curve model, surface grid model solid grid model. The 

codelist is expected to be extended by the geophysical community. 
Recommendations are provided in the Technical Guidence 

Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/OtherGeophModelTypeValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

spotModel 

  Name: spotModel 
  Definition: Geophysical model constructed from elements with point geometry 
  Description: Representation may be a discrete point coverage 

 

earthquakeFocalPoint 

  Name: earthquakeFocalPoint 
  Definition: Geophysical model representing distribution of earthquake focal points 
  Parent: spotModel 

 

persistantScatterer 

  Name: persistantScatterer 
  Definition: Geophysical model representing distribution of persistant scatterers identified by 

radar interferometry 
  Parent: spotModel 

 

discreteSurfaceModel 

  Name: discreteSurfaceModel 
  Definition: Geophysical model constructed from discrete elements with surface geometry 



 

  Description: Representation may be a discrete surface coverage 
 

horizontalCrossSection 

  Name: horizontalCrossSection 
  Definition: Geophysical model constructed from discrete surface elements in a horizontal 

cross section 
  Parent: discreteSurfaceModel 

 

verticalCrossSection 

  Name: verticalCrossSection 
  Definition: Geophysical model constructed from discrete surface elements in a vertical cross 

section 
  Parent: discreteSurfaceModel 

 

discreteSolidModel 

  Name: discreteSolidModel 
  Definition: Geophysical model constructed from discrete elements with solid geometry 
  Description: Representation may be a discrete solid coverage 

 

geophysicalBodyReconstruction 

  Name: geophysicalBodyReconstruction 
  Definition: Geophysical model of reconstructed 3D bodies, as a result of complex 

interpretation. 
  Parent: discreteSolidModel 

 

 

OtherMeasurementTypeValue 

Definition: Type of geophysical measurement 
Description: The codelist is expected to be extended by the geophysical community. 

Recommendations are provided in the Technical Guidence 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/OtherMeasurementTypeValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

3DMultielectrodeDC 

  Name: 3dmultielectrodedc 
  Definition: DC resistivity and/or chargeability (IP) measurement carried out with a larger set 

of electrodes in order to define 3D electric property distribution in a volume of the 
earth. Also known as 3D resistivity tomography. 

 

 

ResourceTypeValue 

Definition: Type of geophysical resource 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/ResourceTypeValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

boreholeLoggingResource 

  Name: boreholeloggingresource 
  Definition: borehole logging resource 

 

coverage 

  Name: coverage 



 

  Definition: standard coverage defined by geometry value pairs, or domain set and range 
set. 

 

EDI 

  Name: edi 
  Definition: SEG standard for magnetotelluric data 

 

IAGA2002 

  Name: iaga2002 
  Definition: IAGA2002 data exchange format 

 

IMFV1.22 

  Name: imfv1.22 
  Definition: GIN Dissemination Format for Minute Values 

 

INTERMAGNETResource 

  Name: intermagnetresource 
  Definition: INTERMAGNET data resource 

 

LAS 

  Name: las 
  Definition: Log ASCII Standard 

 

magneticResource 

  Name: magneticresource 
  Definition: magnetic resource 

 

magnetotelluricResource 

  Name: magnetotelluricresource 
  Definition: magnetotelluric resource 

 

OGC_Resource 

  Name: ogc_resource 
  Definition: OGC standard resource 

 

SEG-D 

  Name: seg-d 
  Definition: SEG standard for seismic data 

 

SEG-Y 

  Name: seg-y 
  Definition: SEG standard for seismic data 

 

seismicResource 

  Name: seismicresource 
  Definition: seismic resource 

 

SensorML 

  Name: sensorml 
  Definition: Sensor Model Language resource 

 

SPS 

  Name: sps 
  Definition: SHELL Processing Support File 

 

SWE 

  Name: swe 
  Definition: Sensor Web Enablement resource 

 

UKOOA 

  Name: ukooa 
  Definition: seismic navigation file 

 

WITSML 

  Name: witsml 
  Definition: Well site Information Transfer Standard Markup Language 

 

 



 

SolidGridModelTypeValue 

Definition: Type of solid grid model 
Description: The codelist is expected to be extended by the geophysical community. 

Recommendations are provided in the Technical Guidence 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/SolidGridModelTypeValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

parameterBlock 

  Name: parameterblock 
  Definition: Gridded distribution of physical or geophysical properties in a volume of the earth 

 

seismicVolume 

  Name: seismicvolume 
  Definition: Gridded distribution of seismic properties in a volume of the earth 

 

 

SurfaceGridModelTypeValue 

Definition: Type of surface grid model 
Description: The codelist is expected to be extended by the geophysical community. 

Recommendations are provided in the Technical Guidence 
Extensibility: open 
Identifier: http://inspire.ec.europa.eu/codelist/SurfaceGridModelTypeValue 
Values:  

 

 
The table below includes recommended values that may be used by data providers. Before creating 
new terms, please check if one of them can be used.  

horizontalParameterGrid 

  Name: horizontalparametergrid 
  Definition: Gridded distribution of physical or geophysical properties over a horizontal cross 

section of the earth 
 

seismicDepthSection 

  Name: seismicdepthsection 
  Definition: Seimic property distribution over a vertical cross section of the earth 

 

seismicHorizon 

  Name: seismichorizon 
  Definition: 3D surface identified by some pattern within a 3D seismic volume. 

 

verticalParameterGrid 

  Name: verticalparametergrid 
  Definition: Gridded distribution of physical or geophysical properties over a vertical cross 

section of the earth 
 

 
 



 

Annex E 
(informative) 

Aquifers and Groundwater bodies 

E.1 Aquifers and Groundwater bodies 

E.1.1 Introduction 

 
Water has always been the basis for human existence. World water use in the past century grew twice 
as fast as world population. Groundwater has been described as “our Hidden Asset” and although this 
is a truism groundwater makes up about twenty percent of the world's fresh water supply. As far as 
“clean”, drinking water resources are concerned it is much more. Groundwater is one of the most 
important components of water cycle in environment (Fig. 1). 
 

 

Fig. 1 Summary of groundwater processes. 

 
The European Union has recognized the need for a consistent framework for legislation on water 
management. According to the Water Framework Directive (WFD) introduced in 2000 water is not a 
commercial product like any other but, rather, a heritage which must be protected, defended and 
treated as such. 
Hydrogeology describes the flow, condition of occurrence and behaviour of water in the underground 
environment. It is a science located between hydrology and geology, whilst it is necessary to have an 
understanding of both disciplines. Hydrological processes are responsible for the quantity of water 
supply e.g. as a result of aquifer recharge. 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 and rocks and sediments also influence groundwater quality as a result of their chemical 
composition.  
Groundwater can be both a resource and a problem depending on what activity is being undertaken.  
A positive benefit is abstraction for drinking water supply, whereas groundwater flooding causes 
significant problems to properties and transport infrastructure. Hydrogeology has a direct influence on 
the environment; groundwater abstraction not only provides water for human consumption but also 
can cause changes in water flow direction and in some cases may have a dramatic impact on surface 
water bodies. Overexploitation in an area where groundwater dependent ecosystems are located may 



 

change the water table level or the chemical composition of water which may  lead to irreversible 
changes in the  ecosystems. 
In terms of INSPIRE, the groundwater domain has many connections and dependencies on other 
human activities described in other themes (Area Management, Soil, Environmental Facilities, Energy 
Resources, Hydrography, Protected Sites, Utility and Governmental Services). Contamination 
introduced to groundwater systems takes years to decades to be cleaned out. Prediction is a problem 
but slow rates of flushing and  low rates of degradation are significant issues. 
This document intends to introduce groundwater issues to  the members of the INSPIRE Geology and 
Mineral Resources TWG. 
 

E.1.2 Background to groundwater processes 

 
One suitable source of background information for groundwater issues is the UK’s groundwater forum 
website – www.groundwateruk.org.  The section “Groundwater in Depth”, see 
www.groundwateruk.org/Groundwater-in-depth.aspx, has some excellent articles on some of the 
issues introduced below. 
 
Hydrogeology is a large and complex subject involving the appreciation of many aspects of 
groundwater, including flow, solute and heat transport, and multi-phase flow.  The discipline also 
includes the study of the unique ecology that inhabits the sub-surface water environment.  However, 
for the purposes of this document, a short summary of the most important aspect of groundwater is 
required.   
 
Traditionally sub-surface flow of water has been defined as occurring in aquifers, which consist of 
permeable rocks through which water can flow.  These aquifers can be separated by aquitards which 
are less permeable, or are not as good at passing water through them.  In the extreme low 
permeability case, aquicludes are defined as geological strata which impede the flow of water.  
However, in the last decade, this definition has been seen as too simplistic and the concept of a 
groundwater system has been developed.  This concept allows the study of the sub-surface water 
environment in a holistic way which better reflects the hydrological cycle.  
 
Typically the approach to understanding a groundwater system is to determine the inflows, outflows 
and the movement of water through the system (see Fig. 2).  For example the WHO defines a 
groundwater system as “a discrete, closed three-dimensional system containing flow paths from the 
point at which recharging water enters an aquifer to the topographically lower point at which it leaves 
the aquifer (WHO 2006)”.  Inflows to and outflows from the system can be effected by both natural and 
anthropogenic factors.   
 

 
  

Fig. 2 Example groundwater system showing inflows and outflows and time of travel of water 
through the system. (GWMate briefing note no. 2: Characterization of Groundwater Systems). 

 
Inflow: The majority of recharge occurs through the soil zone, especially in temperate countries, such 
as those in Europe.  Recharge is defined as the amount of water leaving the soil zone that can 



 

eventually reach the groundwater table.  Other ways water can be emplaced in the groundwater 
system include artificial recharge by injecting water into the aquifer via boreholes or surface ponds. 
 
Outflow:  There are a number of natural ways that water can leave a groundwater system.  These 
include baseflow to rivers, springflow and outflow to the sea.  The most obvious man made outflow to 
any groundwater system is pumped abstraction from a borehole. 
 
The interaction between rivers and groundwater is complex; rivers can provide both inflow and outflow 
to the system (Fig. 3) and this can change with time depending on the relationship of the river stage 
and groundwater head locally.  When the groundwater head is below the river stage then water can 
flow from the river to the aquifer beneath the river.  When the flow in the river reduces and thus the 
stage, then the flow direction can be reversed and the groundwater system can provide an input to the 
river (Fig. 3).  The contribution of groundwater to a river is normally termed “baseflow”. 
 

 

Fig. 3 Different types of river-aquifer interaction (GWMate briefing note no. 2: Characterization 
of Groundwater Systems). 

 
There are a number of different ways that groundwater can move through the sub-surface (Fig. 4): 
flow through porous media, flow through fractured aquifers and karstic flow.  Flow through porous 
media is characterised by water moving through the gaps between the rock particles, often in 
unconsolidated deposits.  Where water movement exploits cracks or fissures in the rock to move then 
this is termed fracture flow.  In the extreme case large connected conduit or even “cave” systems can 
be developed and water movement through this system is termed karstic flow. 
 

 
  

Fig. 4 Different types of flow regimes in groundwater systems (www.goodquarry.com). 



 

 
Groundwater systems can be exploited for a number of uses: supply, including water for drinking, heat 
reservoir, repository for waste (solid and liquid), a store for excess water during the winter, to name 
but a few.  Groundwater systems are used by humans in many ways and an understanding of the 
complex interaction between the natural system and the effects of human intervention needs to be 
developed, normally called conceptualisation. 
 
Conceptualisation: collect data, develop an understanding of the groundwater system and formalise 
this understanding into a conceptual model, quantify processes including water balance and then 
create a model of the system.  Attention needs to be given to the question that is under consideration. 

E.1.3 Description of issues 

 
Traditionally the study of groundwater has been categorised as examining either water quantity or 
quality; the former examining the amount of groundwater flow and the latter examining the solutes 
dissolved in groundwater.  However, the occurrence and use groundwater is much wider than this.  
For example as part of climate change mitigation, groundwater systems have been recognised as heat 
stores for ground source heat pumps and saline aquifers for the disposal of supercritical CO2. 
 
Groundwater flow 
 
Groundwater flow is important for supporting abstractions for water supply for domestic (i.e. people in 
their homes) as well as industrial purposes.  It is also important to support river flows for ecological 
purposes, amenity value (people to enjoy their surroundings), etc.  Groundwater dependent 
ecosystems, as the name suggests, are also supported by sub-surface flows.  These include 
wetlands, which can be small areas fed by seeps to large nationally significant bodies. 
 
Pollution 
 
Aquifers are vulnerable to polluting activities.  These include “catastrophic” events such as accidental 
spills, i.e. a road tanker crash, to diffuse pollution from agricultural activities.  European countries have 
a long history of industrial activities and groundwater has been polluted from these processes.  
Understanding the vulnerability of groundwater systems to pollution from current activities and clean-
up of aquifers from past activities is equally important.  Polluted groundwater can contribute to 
pollution in rivers, lakes and the seas as well as causing hazards for activities such as mining, etc. 
 
Natural attenuation 
Reliance on natural attenuation processes (within the context of a carefully controlled and monitored 
site cleanup approach) to achieve site-specific remediation objectives within a time frame that is 
reasonable compared to that offered by other more active methods. The 'natural attenuation 
processes' that are at work in such a remediation approach include a variety of physical, chemical, or 
biological processes that, under favourable conditions, act without human intervention to reduce the 
mass, toxicity, mobility, volume, or concentration of contaminants in soil or groundwater. These in-situ 
processes include biodegradation; dispersion; dilution; sorption; volatilization; radioactive decay; and 
chemical or biological stabilization, transformation, or destruction of contaminants. 
 
Saline aquifers 
 
Saline aquifers occur in a range of settings.  Aquifers in close proximity to estuaries and the sea are 
often saline.  Deep aquifers with old or “connate” waters are also often highly saline.  Basins of internal 
drainage, where evaporation is the only outflow are highly saline.  Saline intrusion is a problem where 
abstraction occurs in aquifers close to saline water bodies.  Careful management has to be 
undertaken to avoid despoiling the systems permanently.  However, deep saline aquifers are being 
considered for disposal of supercritical CO2.  Finally highly saline aquifers that are the result of 
evaporative processes often contain economically important minerals and are exploited commercially. 
 
Geotechnical considerations 
 
The interaction of groundwater with the built environment is extremely important.  As the water content 
or pore pressure of the ground changes so does its geotechnical properties.  For example, rising 



 

groundwater in cities causes problems with deep foundations and tunnels.  An understanding of water 
movement in the sub-surface is, therefore, important to ensure safe construction of buildings.  
Dewatering of aquifers for temporary works is also important to allow sub-water table working in 
construction works. 
 
Groundwater monitoring 
Groundwater, in view of its prevalence and quality is a  very important source of supply for the 
population with drinking water. Because of its economic importance and the widespread risks to water 
quality caused by pollution discharged to the ground, it requires special protection. This protection is 
achieved, inter alia, by using amonitoring network for both qualitative and quantitative aspects of 
groundwater status. 
 
Geohazards 
 
As well as being a resource, groundwater can cause problems either by appearing at the surface or by 
entering sub-surface structures.  Groundwater flooding is one such problem.  Under extreme recharge 
events, the water table can rise to the surface and result in flooding.  Groundwater flooding differs from 
surface water flooding in that it is often long-lasting, typically of the order of weeks to months and can 
affect areas not identified in traditional flood risk mapping.  Unlike surface water floods, it is not 
possible to control this phenomenon easily by flood defences.   
 
Other geohazards that are related to groundwater include: 
• landslides 
• swell-shrink clays 
• subsidence 
 
All of these geohazards need an assessment of water movement in the sub-surface to understand 
how they occur and what influence human activity and climate change will have on them. 
 
Heat 
 
Heat flows both into and out of aquifers are increasingly being recognised as a way of reducing 
reliance on fossil fuels.  Groundwater systems and aquifers are being developed to be used as a 
temporary store for heat.  Systems may be based on pumping groundwater into and out of an aquifer 
using boreholes, such as Ground Source Heat Pumps (GSHP), or heat exchange in trenches or 
boreholes for Ground Coupled Heat Pumps (GCHP).  Groundwater can also be used to exploit hotter 
rocks close to the surface by pumping cold water down or abstracting hot water.  These systems can 
be used to heat, cool and power systems in buildings.  Where very elevated groundwater 
temperatures are found, electricity generation is possible. 
 
Mineral resources 
 
Exploitation of mineral resources requires the control of water where it isn’t wanted and supply of 
water where it is in short supply.  So-called “wet working” of mines requires removal of water where it 
enters the mine.  However mining requires water to operate its processes so in some areas, where 
water is scare, then groundwater can be used for supply purposes.  Groundwater can be rich in 
minerals and the economic extraction of minerals from groundwaters is possible for high value 
minerals such as Lithium.  As well as this mineral waters can be thought of groundwater as an 
economic resource, with the dissolved solids giving the water its taste, e.g. bottled waters. 

E.1.4 Approach to data models 

 



 

  

Fig. 5 Example of an aquifer system 

 
The Aquifer System is dependent of rock properties such as  permeability and porosity for water flow 
and storage. Generally the two main components are Aquifers (e.g. sand and gravel) where  water 
flow is may easily occur and Aquitards, which are poorly permeable formations (e.g. clay) that do not 
yield water freely to a well or a spring. However, an aquitard may transmit appreciable water to or from 
adjacent aquifers. 
 

 

Fig. 6 Example of a groundwater flow system 

 
The aquifer system provides a framework for the groundwater flow system and encompasses it.  The 
nature of the groundwater flow system depends partly on the aquifer system but also on factors such 
as the geometry of the water table (or confined potentiometric surface) and the location of discharge 
points such as rivers, springs and wells.  Groundwater bodies are discrete bodies of groundwater lying 
within a groundwater flow system’. 
 
The basic idea of the INSPIRE model for groundwater is to identify two basic elements: the Aquifer 
System (dependent on the geological conditions) and the Groundwater Flow System. Both 
components taken together create the Hydrogeological System. 
 



 

 

Fig. 7 Example of an hydrogeological system 

 
The mutual relationships between those components create and build the condition for groundwater 
flow. The main assessment of model is base on the hydrodynamic processes (groundwater flow).  
 
 

E.1.5 Relevant EU legislation 

 
There is a significant amount of EU legislation that impacts on groundwater systems and their 
management.  The following provides a list of the relevant EU legislation.  The most important piece of 
legislation in terms of shaping how groundwater systems are conceptualised and managed is the 
water framework Directive.  This legislation has encapsulated the changes in approach to the study of 
groundwater flow described above.  
 
Bathing Water Directive 76/160/EEC  
Birds Directive 79/409/EEC 
Drinking Water Directive 98/83/EEC 
Major Accidents (Seveso) Directive 96/82/EC 
Environment Impact Assessment 85/337/EEC 
Sewage Sludge Directive 86/278/EEC 
Urban Wastewater Treatment Directive 91/271/EEC 
Plant Protection Products Directive 91/414/EEC 
Nitrates Directive 91/676/EEC 
Habitats Directive 92/43/EEC 
Integrated Pollution Prevention Control 96/61/EEC 
Nitrates Directive 
Urban Wastewater Treatment Directive 
Plant Protection Products Directive - Directive 91/414/EEC, OJ L230 of 19.08.1991 
Biocides Directive - Directive 98/8/EC, OJ L123 of 24.04.1998 
Integrated Pollution Prevention and Control (IPPC) Directive - Directive 96/61/EEC, OJ L257 of 
10.10.1996 
Landfill Directive - Directive 99/31/EC, OJ L182 of 16.07.1999 
Waste Framework Directive - Directive 2006/12/EC, OJ L102 of 11.04.2006 
Construction Product Directive - Directive 89/106/EC, OJ L40 of 11.02.1989 
Floods Directive 2007/60/EC 
Water Framework Directive (2000/60/EC) 
Groundwater Directive (2006/118/EC) 
Groundwater Directive (80/ 68/EEC) 
 


