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Acronyms

This document and associated release materials may make use of several acronyms. 

AGC
Army Geospatial Center

GGDM
Ground-Warfighter Geospatial Data Model

LDM
Logical Data Model

NAS

NSG Application Schema


NGA
National Geospatial-Intelligence Agency

NSG
National System for Geospatial-Intelligence

PDM
Physical Data Model

SME
Subject Matter Expert

TDS
Topographic Data Store

TGD
Theater Geospatial Database

1. Metadata
Overview

Feature level metadata is valuable for situations where data is added or updated on a feature by feature basis and shared or distributed between organizations. Often the receiving organization needs this metadata to ascertain the quality of the data by gaining a better understanding of the collection constraints. Manual metadata encoding is difficult and the quantity of metadata required to make effective decisions about “fitness for use” of a dataset is not well understood. The GGDM provides metadata representation for a nearly complete history of the data from initial entry, through enhancements, corrections, and updates over time. Looking at metadata from the perspective of data collection, the data collector records metadata distinctly from the feature instance and relates the two. The same metadata information might be applied to a set of feature instances. In developing geospatial systems, the physical implementation of metadata relationships are often overlooked or not fully defined. Software solutions may be required to manage and enforce metadata relationships.

Metadata Sources
The GGDM includes important metadata elements originating from National System for Geospatial-Intelligence (NSG) Topographic Data Store (TDS), NSG Application Schema (NAS), and GGDM requirements. Many of the metadata elements previously unavailable in the TDS and found only in the GGDM were added into the TDS version 6.0. While the previous GGDM release listed sources other than NSG TDS, the current NSG TDS now contains all of the required GGDM metadata elements.
Metadata feature concepts included in the GGDM:
	Entity
	Feature Class
	Source

	RESTRICTION_INFO_T

· Commercial Copyright, Distribution Restrictions, Declassification, Exemptions and Notes for geometric features and Dataset entities
	None
	NSG TDS and ISO Std 19115

	DATASET_T

· Data Quality, Accuracy, Scale, Extraction Specification, Datum, Originator, and Notes for a set of modeling entities
	None
	NSG TDS

	DATASET_S

· Data Quality, Accuracy, Scale, Extraction Specification, Datum, Originator, and Notes for a set of modeling entities
	ResourceSrf
	NSG TDS v4 / GGDM

	ENTITY_COLLECTION_METADATA_T

· Accuracy, Data Quality, Process Step, Source Information, and Notes for a group of features (note: some of these attributes are GGDM extensions)
	None
	NSG TDS

	ENTITY_COLLECTION_METADATA_S

· Accuracy, Data Quality, Process Step, Source Information, and Notes for a group of features (note: some of these attributes are GGDM extensions)
	MetadataSrf
	NSG TDS v4 / GGDM

	FEATURE_ METADATA_T

· Data Quality, Currency, Existence Certainty, Accuracy Statement, and Notes for a feature
	None
	NSG NAS 

	FEATURE_ATTRIBUTE_METADATA_T

· Data Quality, Currency, and Notes for a specific feature attribute
	None
	NSG NAS 

	RESOURCE_METADATA_RELATION_T*
· Mechanism used to link specific features and most of the above listed metadata
	None
	Database Design Requirement and NSG TDS


* This is a “Relationship Table” used to implement the relationships between features and metadata.

Metadata attribute concepts included in the GGDM on every feature:

	Attribute
	Source

	Restriction Information : Security Attributes Group <resource non-intelligence community markings>
	NSG TDS and ISO Std 19115

	Restriction Information : Security Attributes Group <resource owner-producer>
	NSG TDS and ISO Std 19115

	Restriction Information : Security Attributes Group <resource classification>
	NSG TDS and ISO Std 19115

	Restriction Information : Security Attributes Group <resource dissemination controls>
	NSG TDS and ISO Std 19115

	(Location Country) Designation : GENC Short URN-based Identifier
	NSG TDS

	Feature Metadata : Process Step Information : Resource Content Originator
	NSG TDS

	Feature Metadata : Cartographic Usability Range <interval closure>
	NSG TDS

	Feature Metadata : Cartographic Usability Range <upper value>
	NSG TDS

	Feature Metadata : Cartographic Usability Range <lower value>
	NSG TDS


Metadata Relationships

The GGDM implementation is based on the following relationship specifications:

· Every geometric feature instance and dataset instance has exactly one Restriction Information (RESTRICTION_INFO_T) relationship involving the attribute ZI002_UFI Restriction Information : Unique Entity Identifier found on every feature which holds the identifier of the associated Restriction Information record.
· Every geometric feature instance has one Dataset record; but that Dataset may be either a Surface geometry or a Table (DATASET_S or DATASET_T). The RESOURCE_METADATA_RELATION_T holds the identifiers for the feature and the Dataset involved in this relationship (resolving the Many to Many relationships).
· Every feature has one or more associated Entity Collection Metadata records which may be either a Surface geometry or a Table (ENTITY_COLLECTION_METADATA_S or ENTITY_COLLECTION_METADATA_T). The RESOURCE_METADATA_RELATION_T holds the identifiers for the feature and the Entity Collection Metadata involved in this relationship.

· Every feature instance has zero or more associated Feature Metadata records (FEATURE_ _METADATA_T). The RESOURCE_METADATA_RELATION_T holds the identifiers for the feature and the Feature Metadata involved in this relationship.
· Every feature instance has zero or more associated Feature Attribute Metadata (FEATURE_ATTRIBUTE_METADATA_T). The RESOURCE_METADATA_RELATION_T holds the identifiers for the feature and the Feature Attribute Metadata involved in this relationship.
The relationships and entities described above as implemented within an Esri geodatabase are depicted in the following diagram:

[image: image1]
Relationship Names

Some geodatabase formats have limitations on the length of relationship names. Given advance notice of this limitation, NSG provided an acronym for the “thematic group” assignments in the NSG TDS. When features are grouped into a thematic group, these acronyms are used for part of the relationship name. When features are implemented as tables, then the 5 character NFDD/DFDD feature code forms part of the relationship name. The remainder of the relationship name consists of the feature geometry, an indication of whether the feature is a GGDM extended feature, and the attribute field name.

The following diagram illustrates an example relationship breaking down the relationship name:


[image: image2]
Adding and Removing Relationships
Esri geodatabases support the specification of relationships, however the movement of bulk data into or out of an Esri geodatabase that has relationships is an extremely slow process because each data element must be evaluated to ensure it conforms to the relationship rules. When there is high confidence in the accuracy of the data, it is recommended that the relationships be removed from the database prior to bulk data import/export and then re-inserted  after the bulk data processes are complete. The GGDM geodatabases comes with a Python script that can be run to remove and/or add the relationships to the database. 
Using Metadata Entities

GGDM metadata entities are depicted in this section with notional data to illustrate how the metadata works. 

Restriction Information

Each feature (and dataset) must be related to a Restriction Information record. While each feature contains specific restriction attributes such as classification and dissemination controls, there are several additional restriction attributes available within the Restriction Information. This example presents two different Restriction Information records and related shed and tower structure features. The UFI fields depicted are notional Unique Feature Identifiers for the Structure features and Restriction Information metadata. The “ZI002” is the NFDD/DFDD Feature Code for the Restriction Information.
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Feature Metadata

While Restriction Information is directly referenced from each feature entity (and dataset), the other metadata in the GGDM makes use of the Resource Metadata Relation (RESOURCE_METADATA_RELATION_T) table to relate the feature and metadata content.

The following diagram makes use of notional example data to show some simple feature metadata applied to shed and tower structures in the GGDM. Most of the GGDM metadata is utilized in this same manner: Dataset, Entity Collection Metadata, Feature Metadata, and Feature Attribute Metadata.


[image: image4]
Spatial Metadata Entity Collection

NGA is collecting and retaining data in gridded “cells” (meaning feature geometries will be clipped to cell boundaries) and each cell is to be represented by a set of Spatial Metadata Entity Collection features that are “complete and non-overlapping” (possibly a single feature instance). Spatial relationships from standard Esri geospatial tools (“spatial Relationship”) are used to associate the Spatial Metadata Entity Collection with all overlapping feature instances in the cell. A key constraint is any data modifications will result in the re-release of the entire cell of NGA content with an updated Spatial Metadata Entity Collection feature(s) that represents the most recent or summarized metadata. The other constraint is the feature boundaries must all be correctly aligned with the overlayed metadata feature(s).

The advantage of this approach is that it does not impose strict relationships upon the physical implementation, as these cause performance problems for some physical database vendors. This method also results in minimal and straightforward metadata content. The approach is acceptable for a high-level data producer such as NGA that distributes cells of data and rarely changes or enhances the content.

The disadvantage of this approach is that it does not scale well to data collectors and data enhancement operations working on sub-cell sized data collections and it does not allow for regions that have multiple sources (with separate and independent metadata information). Geospatial clipping requirements to segment features to specific boundaries for the purposes of metadata specification are expected to result in problems with data accuracy, and eventually will impact performance. 

Non-Spatial Metadata Entity Collection

The Non-Spatial Metadata Entity is present without restriction and the spatial tools are used to match the metadata features and feature instances. This implies the boundaries are aligned, meaning feature instances must be segmented to align with metadata. Again, this approach may be sufficient for a large global data producer, where metadata is updated infrequently and across large geospatial regions, but it is not likely to meet the needs of the smaller scale data collector and it does not address the need for accurate metadata collection at a high resolution.

Metadata and the GGDM
The GGDM conforms to the current metadata specification as found in the NSG TDS and it extends that metadata with additional attribution.
Specific GGDM extensions to Dataset (DATASET_S and DATASET_T) consist of the FURL and SCVN fields shown below in this list of attributes applicable to the GGDM Dataset:

	Field
	Property Name
	Definition

	ZI020_GE4
	(Location Country) Designation : GENC Short URN-based Identifier
	The short URN-like Uniform Resource Identifier (URI) for a geopolitical entity (for example: a State) or administrative subdivision (for example: a province) as specified by the Geopolitical Entities, Names, and Codes (GENC) Standard.   [Description] The GENC Standard specifies a profile of ISO 3166, Codes for the representation of names of countries and their subdivisions; that profile addresses unique U.S. Government requirements for: restrictions in recognition of the national sovereignty of a country; identification and recognition of geopolitical entities not included in ISO 3166; and the use of names of countries and country subdivisions that have been approved by the U.S. Board on Geographic Names.   [CodeListDefinition] The combination of a short URN-based codespace (maximum 16 characters), a semi-colon (":"), and a code (maximum 7 characters) that together are limited to a maximum of 24 characters. The codespace identifies a set of "country code" information, and the code identifies a specific member of that set. The detailed specification for valid values may be accessed at http://nsgreg.nga.mil/genc.   [Hyperlink] http://api.nsgreg.nga.mil/N2L?ge:GENC:3:1-2

	ZI020_GE42
	(Location Country) Designation : GENC Short URN-based Identifier [2]
	<same as above>

	ZI020_GE43
	(Location Country) Designation : GENC Short URN-based Identifier [3]
	<same as above>

	ZI020_GE44
	(Location Country) Designation : GENC Short URN-based Identifier [4]
	<same as above>

	AHA
	Absolute Horizontal Accuracy (90%)
	Either the difference between the recorded horizontal coordinate value(s) of a feature and its true position referenced to the same geodetic datum expressed as a linear error at 90 percent probability for a single coordinate value, or a circular error at 90 percent probability for a pair of coordinate values, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	AVA
	Absolute Vertical Accuracy (90%)
	Either the difference between the recorded vertical position value of a feature and its true position referenced to the same vertical datum expressed as a linear error at 90 percent probability, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	CID
	Cell Identifier
	The identifier that denotes a defined extent (for example: a rectangular cell) within a system (for example: an array of rectangular cells) of planar space partitioning.   [Description] The partitioning results in a set of unique, continuous, non-overlapping, regions; for example: a grid, a hexagonal tiling, a Voronoi tesselation, a Delaunay triangulation, a Triangulated Irregular Network (TIN). The specific mechanism used to create the tesselation and assign identifiers to its cells is externally defined.

	CPS
	Cell Partition Scheme
	The tessellation scheme used to create a planar space partitioning and assign identifiers to its cells.   [Description] The partitioning results in a set of unique, continuous, non-overlapping, regions; for example: a grid, a hexagonal tiling, a Voronoi tessellation, a Delaunay triangulation, a Triangulated Irregular Network (TIN).   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/CellPartitionSchemeCode

	DQS
	Data Quality Statement
	A narrative or other textual description that records a general assessment of the quality of a resource (for example: a data instance, a data set or a data processing activity).   [Description] The quality of a data resource is dependent on the data providers knowledge regarding the lineage of the data and the processes that have been used to transform that data. No restriction is placed on the length of the statement.

	EVA
	Elevation Vertical Accuracy (90%)
	Either the difference between a recorded elevation value and the true elevation referenced to the same vertical datum, expressed as a linear error at 90 percent probability, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	EQC
	Equivalent Scale Category
	The map scale that best represents the density of feature collection within the geospatial extent of a specified region, as a category.   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/EquivalentScaleCategoryCode

	FURL
	External Links
	A list of external references such as URLs that may provide ancillary information about this feature instance.

	ETS
	Extraction Specification
	The specification that was used as the basis for defining the digital representation of the feature or data set.   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/ExtractionSpecificationCode

	ETZ
	Extraction Specification Version
	The version of the specification that was used as the basis for defining the digital representation of the feature or data set.

	HZD
	Geodetic Datum
	A datum describing the relationship of a two-dimensional coordinate system to the Earth.   [Description] The datum (sometimes termed "horizontal datum") defines a surface and two locally-orthogonal axes on that surface as the basis for specifying geodetic longitude and geodetic latitude.   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/GeodeticDatumCode

	HVA
	Height Vertical Accuracy (90%)
	Either the difference between a recorded height value and the true height referenced to the same ground level, expressed as a linear error at 90 percent probability, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	MDE
	Maintenance Date and Time
	The date and, optionally, time that maintenance, based on a given Extraction Specification, was completed for the features falling within the geospatial extent of a specified region.   [Description] Midnight is understood to be 00:00:00 (the beginning of a day); when the time is not specified then midnight in the local time zone is typically implied.   [DatatypeSpecification] A structured text value specifying a date-time.   [EncodingSpecification] Formatted in accordance with ISO 8601:2000, 5.4.1, Combinations of date and time of day - Complete representation - Extended format, a calendar date and time representation, as a single data element comprising up to twenty characters, where [YYYY] represents a calendar year, [MM] the ordinal number of a calendar month within the calendar year, [DD] the ordinal number of a day within the calendar month, [hh] the ordinal number of an hour within the calendar day, [mm] the ordinal number of a minute within the hour, [ss] the ordinal number of a second within the minute, and an optional "Z" when the time is according to Coordinated Universal Time (UTC), as "YYYY-MM-DDThh:mm:ssZ" (for example: "1985-04-12T11:45:20Z" for 11 hours, 45 minutes and 20 seconds UTC on 12 April 1985). Representations with reduced precision may be used in accordance with 5.4.2 (for example: "1985-04-12" for 12 April 1985). Representations consistently using basic format (eliminating the hyphen "-" and the colon ":") may be used in accordance with 5.4.1 (for example: "19850412T114520Z").

	MEM
	Memorandum
	A narrative or other textual description that records observation(s) and/or event(s) associated with a particular subject (for example: a data instance, a data set or a data processing activity).   [Description] No restriction is placed on its length.

	RCG
	Resource Content Originator
	The organization responsible for originating (creating) the content of the resource.   [Description] A resource is a set of instances of one or more modeling entities selected according to a single rationale (for example: a common production or publication process); for example, a set of modeling entities whose instances together constitute a "water resources map".   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/ResourceContentOriginatorCode

	ZSAX_RS0
	Restriction Information : Security Attributes Group <resource classification>
	The highest level of classification applicable to the resource, or a portion of the resource, within the domain of classified national security information.   [Description] The Classification element is always used in conjunction with the Owner-Producer element. Taken together, the two elements specify the classification category and the type of classification (US, non-US, or Joint).   [DatatypeSpecification] A structured text consisting of a single value that is drawn from a codelist, each domain member of which denotes a security classification that is applicable to a resource.   [EncodingSpecification] A character string consisting of a one or two-character alphabetic code drawn from a codelist domain specified by the (US) Intelligence Community implementation profile for information security markings.   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/schema/ic/ism/7.0.0/CVEnumISMClassificationAll

	ZSAX_RX0
	Restriction Information : Security Attributes Group <resource dissemination controls>
	Controls which identify the expansion or limitation on the distribution of the resource.   [DatatypeSpecification] A character string consisting of an ordered list of space-separated codelist values. The codelist domain is specified by the (US) Intelligence Community implementation profile for information security markings.   [EncodingSpecification] A structured text consisting of a sequence of values that are individually drawn from a codelist, each domain member of which denotes a dissemination control that is applicable to a resource.   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/schema/ic/ism/7.0.0/CVEnumISMDissem

	ZSAX_RX3
	Restriction Information : Security Attributes Group <resource non-intelligence community markings>
	Information security classification markings for a classified resource originating from non-intelligence components of the US Department of Defense or the US Department of Energy.   [DatatypeSpecification] A structured text consisting of a sequence of values that are individually drawn from a codelist, each domain member of which denotes a non-intelligence community marking that is applicable to a resource.   [EncodingSpecification] A character string consisting of an ordered list of space-separated codelist values. The codelist domain is specified by the (US) Intelligence Community implementation profile for information security markings.   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/schema/ic/ism/7.0.0/CVEnumISMNonIC

	ZSAX_RX4
	Restriction Information : Security Attributes Group <resource owner-producer>
	The national government or international organization owner(s) and/or producer(s) of the resource.   [DatatypeSpecification] A structured text consisting of a sequence of values that are individually drawn from a codelist, each domain member of which denotes an owner-producer that is applicable to a resource.   [EncodingSpecification] A character string consisting of an ordered list of space-separated codelist values. The codelist domain is specified by the (US) Intelligence Community implementation profile for information security markings.   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/schema/ic/ism/7.0.0/CVEnumISMOwnerProducer

	ZI002_UFI
	Restriction Information : Unique Entity Identifier
	The globally unique and persistent identifier of an entity (for example: feature or event) instance as specified by a Uniform Resource Name (URN) in accordance with the Internet Engineering Task Force (IETF) RFC2396 and RFC2141.   [Description] It is based on the Uniform Resource Identifier (URI), a compact string of characters for identifying an abstract or physical resource. The term "Uniform Resource Name" (URN) refers to the subset of URI that are required to remain globally unique and persistent even when the resource ceases to exist or becomes unavailable. The URN is drawn from one of a set of defined namespaces, each of which has its own set name structure and assignment procedures.   [DatatypeSpecification] A structured text value specifying a unique entity (for example: feature or event) identifier.   [EncodingSpecification] Structured in accordance with IETF RFC2396 and RFC2141; the namespace is managed by the NGA National Center for Geospatial Intelligence Standards (NCGIS).

	SCVN
	Schema Version
	Identifies the version of the schema used at the time of data collection.

	OTH
	Specified Domain Value(s)
	One or more intended attribute domain values for one or more enumeration or codelist attributes that are not currently valid members of their respective attribute ranges.   [Description] The actual attribute domain values may have been previously, or may become in the future, valid members of the attribute domain range.   [DatatypeSpecification] A structured text value specifying a set of pairs of attribute and listed domain value.   [EncodingSpecification] A string containing zero or more parenthesis-enclosed ("(" and ")") substrings separated by spaces (" "). Each substring consists of an attribute code followed by a colon ":" followed by the preferred name or description for the missing domain value. The domain value name or description may contain any character except the right-parenthesis (")").  The ordering of the substrings is not significant.  Each referenced attribute must be of type "enumeration" or "codeList".  For example, either of the strings "(cropSpecies:Kumquat) (cropSpecies:Okra) (farmingMethod:Organic Techniques)" or "(CSP:Kumquat) (CSP:Okra) (FMM:Organic Techniques)" could be used in the case that it is intended that two additional domain values be assigned to the "Crop Species" attribute and one additional domain value be assigned to the "Farming Method" attribute.

	URI
	Unique Resource Identifier
	The globally unique and persistent identifier of a resource (for example: a dataset or a service) instance as specified by a Uniform Resource Identifier (URI) in accordance with the Internet Engineering Task Force (IETF) RFC2396.   [DatatypeSpecification] A structured text value specifying a unique resource (for example: dataset or service) identifier.   [EncodingSpecification] Structured in accordance with IETF RFC2396 (URI Generic Syntax); the namespace is managed by the NGA National Center for Geospatial Intelligence Standards (NCGIS).

	VDT
	Vertical Datum
	A reference surface with respect to which elevations and/or depths are specified.   [Description] The values of elevation (or sometimes equivalently, height) and depth are determined along the direction of the reference surface normal.   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/VerticalDatumCode


Many of the attribute extensions found in Entity Collection Metadata come from Dataset and are included in Entity Collection Metadata because these are metadata attribution applicable to any group of features. GGDM Extensions to Entity Collection Metadata (ENTITY_COLLECTION_METADATA_S and ENTITY_COLLECTION_METADATA_T) are highlighted in the following table:
	Field
	Property Name
	Definition

	AHA
	Absolute Horizontal Accuracy (90%)
	Either the difference between the recorded horizontal coordinate value(s) of a feature and its true position referenced to the same geodetic datum expressed as a linear error at 90 percent probability for a single coordinate value, or a circular error at 90 percent probability for a pair of coordinate values, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	AVA
	Absolute Vertical Accuracy (90%)
	Either the difference between the recorded vertical position value of a feature and its true position referenced to the same vertical datum expressed as a linear error at 90 percent probability, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	DQS
	Data Quality Statement
	A narrative or other textual description that records a general assessment of the quality of a resource (for example: a data instance, a data set or a data processing activity).   [Description] The quality of a data resource is dependent on the data providers knowledge regarding the lineage of the data and the processes that have been used to transform that data. No restriction is placed on the length of the statement.

	EVA
	Elevation Vertical Accuracy (90%)
	Either the difference between a recorded elevation value and the true elevation referenced to the same vertical datum, expressed as a linear error at 90 percent probability, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	EQS
	Equivalent Scale
	The denominator (for example: 50,000) of the map scale that best represents the density of feature collection within the geospatial extent of a specified region.

	HVA
	Height Vertical Accuracy (90%)
	Either the difference between a recorded height value and the true height referenced to the same ground level, expressed as a linear error at 90 percent probability, or the reason that the value is absent.   [Description] The domain of values is a real number. For example, 10.0 (as in the accuracy in metres).

	MDE
	Maintenance Date and Time
	The date and, optionally, time that maintenance, based on a given Extraction Specification, was completed for the features falling within the geospatial extent of a specified region.   [Description] Midnight is understood to be 00:00:00 (the beginning of a day); when the time is not specified then midnight in the local time zone is typically implied.   [DatatypeSpecification] A structured text value specifying a date-time.   [EncodingSpecification] Formatted in accordance with ISO 8601:2000, 5.4.1, Combinations of date and time of day - Complete representation - Extended format, a calendar date and time representation, as a single data element comprising up to twenty characters, where [YYYY] represents a calendar year, [MM] the ordinal number of a calendar month within the calendar year, [DD] the ordinal number of a day within the calendar month, [hh] the ordinal number of an hour within the calendar day, [mm] the ordinal number of a minute within the hour, [ss] the ordinal number of a second within the minute, and an optional "Z" when the time is according to Coordinated Universal Time (UTC), as "YYYY-MM-DDThh:mm:ssZ" (for example: "1985-04-12T11:45:20Z" for 11 hours, 45 minutes and 20 seconds UTC on 12 April 1985). Representations with reduced precision may be used in accordance with 5.4.2 (for example: "1985-04-12" for 12 April 1985). Representations consistently using basic format (eliminating the hyphen "-" and the colon ":") may be used in accordance with 5.4.1 (for example: "19850412T114520Z").

	ZI004_PRE
	Process Step Information : Process Step Description
	A narrative or other textual description of a process step, including related processing parameters and/or tolerances.   [Description] A process step is an event or transformation in the life of a dataset that is used to define, review and/or update the digital representation of a feature and/or attribute. No restriction is placed on the length of the description.

	RCG
	Resource Content Originator
	The organization responsible for originating (creating) the content of the resource.   [Description] A resource is a set of instances of one or more modeling entities selected according to a single rationale (for example: a common production or publication process); for example, a set of modeling entities whose instances together constitute a "water resources map".   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/ResourceContentOriginatorCode

	SCVN
	Schema Version
	Identifies the version of the schema used at the time of data collection.

	ZI001_SDV
	Source Information : Source Date and Time
	The date and, optionally, time of collection of the data set that was used to define the digital representation of the feature or data set.   [Description] Midnight is understood to be 00:00:00 (the beginning of a day); when the time is not specified then midnight in the local time zone is typically implied.   [DatatypeSpecification] A structured text value specifying a date-time.   [EncodingSpecification] Formatted in accordance with ISO 8601:2000, 5.4.1, Combinations of date and time of day - Complete representation - Extended format, a calendar date and time representation, as a single data element comprising up to twenty characters, where [YYYY] represents a calendar year, [MM] the ordinal number of a calendar month within the calendar year, [DD] the ordinal number of a day within the calendar month, [hh] the ordinal number of an hour within the calendar day, [mm] the ordinal number of a minute within the hour, [ss] the ordinal number of a second within the minute, and an optional "Z" when the time is according to Coordinated Universal Time (UTC), as "YYYY-MM-DDThh:mm:ssZ" (for example: "1985-04-12T11:45:20Z" for 11 hours, 45 minutes and 20 seconds UTC on 12 April 1985). Representations with reduced precision may be used in accordance with 5.4.2 (for example: "1985-04-12" for 12 April 1985). Representations consistently using basic format (eliminating the hyphen "-" and the colon ":") may be used in accordance with 5.4.1 (for example: "19850412T114520Z").

	ZI001_SDP
	Source Information : Source Description
	A description of the data set that was used to define the digital representation of the feature or data set.   [Description] No restriction is placed on the length of the description.

	ZI001_SRT
	Source Information : Source Type
	The type(s) of the data set(s) that were used to define the digital representation of the feature or data set.   [Description] For example, based on a data product specification.   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/SourceTypeCode

	ZI001_SPS
	Source Information : Spatial Source
	An indication that the source data set was used to define the digital representation of the horizontal and possible vertical coordinate values of the resulting feature or data set.

	ZI001_VSC
	Source Information : Vertical Source Category
	The type of dataset and associated process that was used to define the digital representation of the vertical coordinate values of the feature or data set.   [CodeListDefinition] An up to thirty-character lower camel-case alphanumeric code drawn from a codelist domain specified by the GEOINT Structure Implementation Profile (GSIP).   [Hyperlink] http://metadata.ces.mil/mdr/ns/GSIP/codelist/VerticalSourceTypeCode

	ZI001_VSD
	Source Information : Vertical Source Date and Time
	The date and, optionally, time of collection of the data that was used to define the digital representation of the vertical coordinate values of the digital feature or data set.   [Description] Midnight is understood to be 00:00:00 (the beginning of a day); when the time is not specified then midnight in the local time zone is typically implied.   [DatatypeSpecification] A structured text value specifying a date-time.   [EncodingSpecification] Formatted in accordance with ISO 8601:2000, 5.4.1, Combinations of date and time of day - Complete representation - Extended format, a calendar date and time representation, as a single data element comprising up to twenty characters, where [YYYY] represents a calendar year, [MM] the ordinal number of a calendar month within the calendar year, [DD] the ordinal number of a day within the calendar month, [hh] the ordinal number of an hour within the calendar day, [mm] the ordinal number of a minute within the hour, [ss] the ordinal number of a second within the minute, and an optional "Z" when the time is according to Coordinated Universal Time (UTC), as "YYYY-MM-DDThh:mm:ssZ" (for example: "1985-04-12T11:45:20Z" for 11 hours, 45 minutes and 20 seconds UTC on 12 April 1985). Representations with reduced precision may be used in accordance with 5.4.2 (for example: "1985-04-12" for 12 April 1985). Representations consistently using basic format (eliminating the hyphen "-" and the colon ":") may be used in accordance with 5.4.1 (for example: "19850412T114520Z").

	ZI001_VSN
	Source Information : Vertical Source Description
	A description of the data that was used to define the digital representation of the vertical coordinate values of the digital feature or data set.

	OTH
	Specified Domain Value(s)
	One or more intended attribute domain values for one or more enumeration or codelist attributes that are not currently valid members of their respective attribute ranges.   [Description] The actual attribute domain values may have been previously, or may become in the future, valid members of the attribute domain range.   [DatatypeSpecification] A structured text value specifying a set of pairs of attribute and listed domain value.   [EncodingSpecification] A string containing zero or more parenthesis-enclosed ("(" and ")") substrings separated by spaces (" "). Each substring consists of an attribute code followed by a colon ":" followed by the preferred name or description for the missing domain value. The domain value name or description may contain any character except the right-parenthesis (")").  The ordering of the substrings is not significant.  Each referenced attribute must be of type "enumeration" or "codeList".  For example, either of the strings "(cropSpecies:Kumquat) (cropSpecies:Okra) (farmingMethod:Organic Techniques)" or "(CSP:Kumquat) (CSP:Okra) (FMM:Organic Techniques)" could be used in the case that it is intended that two additional domain values be assigned to the "Crop Species" attribute and one additional domain value be assigned to the "Farming Method" attribute.

	UFI
	Unique Entity Identifier
	The globally unique and persistent identifier of an entity (for example: feature or event) instance as specified by a Uniform Resource Name (URN) in accordance with the Internet Engineering Task Force (IETF) RFC2396 and RFC2141.   [Description] It is based on the Uniform Resource Identifier (URI), a compact string of characters for identifying an abstract or physical resource. The term "Uniform Resource Name" (URN) refers to the subset of URI that are required to remain globally unique and persistent even when the resource ceases to exist or becomes unavailable. The URN is drawn from one of a set of defined namespaces, each of which has its own set name structure and assignment procedures.   [DatatypeSpecification] A structured text value specifying a unique entity (for example: feature or event) identifier.   [EncodingSpecification] Structured in accordance with IETF RFC2396 and RFC2141; the namespace is managed by the NGA National Center for Geospatial Intelligence Standards (NCGIS).


GGDM Extensions to Feature Metadata consist of the FURL, ZI010_ACC and SCVN attributes:
	Field
	Property Name / Domain Value
	Definition

	CUD
	Currency Date and Time
	The date and, optionally, time assigned to a data set (for example: the digital representation of a single feature or a set of features) as a whole that provides an overall assessment of its currency.   [Description] Often known as the "as of" date, the overall currency of a data set is affected by knowledge of the source(s) and processes used to define the location, geometry, and other properties (attributes and associations) of the digital representation.   [DatatypeSpecification] A structured text value specifying a date-time.   [EncodingSpecification] Formatted in accordance with ISO 8601:2000, 5.4.1, Combinations of date and time of day - Complete representation - Extended format, a calendar date and time representation, as a single data element comprising up to twenty characters, where [YYYY] represents a calendar year, [MM] the ordinal number of a calendar month within the calendar year, [DD] the ordinal number of a day within the calendar month, [hh] the ordinal number of an hour within the calendar day, [mm] the ordinal number of a minute within the hour, [ss] the ordinal number of a second within the minute, and an optional "Z" when the time is according to Coordinated Universal Time (UTC), as "YYYY-MM-DDThh:mm:ssZ" (for example: "1985-04-12T11:45:20Z" for 11 hours, 45 minutes and 20 seconds UTC on 12 April 1985). Representations with reduced precision may be used in accordance with 5.4.2 (for example: "1985-04-12" for 12 April 1985). Representations consistently using basic format (eliminating the hyphen "-" and the colon ":") may be used in accordance with 5.4.1 (for example: "19850412T114520Z").

	DQS
	Data Quality Statement
	A narrative or other textual description that records a general assessment of the quality of a resource (for example: a data instance, a data set or a data processing activity).   [Description] The quality of a data resource is dependent on the data providers knowledge regarding the lineage of the data and the processes that have been used to transform that data. No restriction is placed on the length of the statement.

	COD
	Delineation Known
	An indication that the delineation (for example: limits and information) of a feature is known.

	COE
	Existence Certainty Category
	A general evaluation of the quality of a feature assessment, as a category.

	COE:-999999
	-999999 = No Information
	There is no information specified regarding the attribute value.   [Description] Depending on the nature and quality of available source, the state of the data collection/update process, and other conditions, it may not be possible to populate a value due to lack of knowledge. The reasons for the lack of a value may include, but are not limited to, the following: not populated (for example: the data store has been initialized but not yet populated); unknown (for example: an attempt was made to determine the value but the source materials were inadequate); missing (for example: a determination was attempted and despite source materials being adequate the attempt failed); withheld (for example: a determination was successful but for policy reasons the value was not retained/stored).

	COE:1
	1 = Definite
	A feature whose existence has been confirmed by a trusted source.

	COE:2
	2 = Doubtful
	A feature whose existence has been reported but appears to contradict a report by a trusted source.   [Description] In situations involving safety of navigation the feature may be assumed to be present until proven otherwise.

	COE:3
	3 = Reported
	A feature whose existence has been formally reported (for example: in writing) but has not been confirmed or denied by a trusted source.   [Description] The nature and extent of the report is insufficient for definite confirmation of the existence of the feature.

	COE:6
	6 = Probable
	A feature whose existence has been reported and confirmed by other source(s), but has not been confirmed by a trusted source.

	FURL
	External Links
	A list of external references such as URLs that may provide ancillary information about this feature instance.

	ZI010_ACC
	Geometry (Horizontal) : Horizontal Accuracy Category
	A general evaluation of the horizontal accuracy of the geographic position of a feature, as a category.

	ZI010_ACC:-999999
	-999999 = No Information
	There is no information specified regarding the attribute value.

	ZI010_ACC:1
	1 = Accurate
	Meets specified accuracy requirements.

	ZI010_ACC:2
	2 = Approximate
	Fails to meet specified accuracy requirements but is deemed sufficiently accurate for some uses.

	ZI010_ACC:3
	3 = Doubtful
	Fails to meet specified accuracy requirements and is probably not sufficiently accurate for most uses.

	ZI010_ACC:7
	7 = Precise
	Exceeds specified accuracy requirements.

	ZI006_MEM
	Note : Memorandum
	A narrative or other textual description that records observation(s) and/or event(s) associated with a particular subject (for example: a data instance, a data set or a data processing activity).   [Description] No restriction is placed on its length.

	SCVN
	Schema Version
	Identifies the version of the schema used at the time of data collection.

	SUR
	Survey Coverage Category
	A general evaluation of the coverage quality of a survey, as a category.   [Description] See possibly accompanying Attribute: "Position Quality Category" for additional survey-related information.

	SUR:-999999
	-999999 = No Information
	There is no information specified regarding the attribute value.   [Description] Depending on the nature and quality of available source, the state of the data collection/update process, and other conditions, it may not be possible to populate a value due to lack of knowledge. The reasons for the lack of a value may include, but are not limited to, the following: not populated (for example: the data store has been initialized but not yet populated); unknown (for example: an attempt was made to determine the value but the source materials were inadequate); missing (for example: a determination was attempted and despite source materials being adequate the attempt failed); withheld (for example: a determination was successful but for policy reasons the value was not retained/stored).

	SUR:1
	1 = Surveyed
	Surveyed with complete coverage and to established standards.   [Description] Survey implies a regular, controlled survey of any date.

	SUR:2
	2 = Inadequately Surveyed
	Surveyed, but not with complete coverage and/or not to established standards.

	SUR:3
	3 = Unsurveyed
	Survey data either does not exist or is very poor in coverage and/or quality.

	UDQ
	Underwater Delineation Quality
	The delineation quality of an underwater feature that is derived from overhead imagery (for example; airborne or satellite remote sensing imagery), as a category.   [Description] Water column characteristics and other environmental factors (for example: water surface roughness or sun glint) will degrade the accuracy of the delineated extent of features.

	UDQ:-999999
	-999999 = No Information
	There is no information specified regarding the attribute value.   [Description] Depending on the nature and quality of available source, the state of the data collection/update process, and other conditions, it may not be possible to populate a value due to lack of knowledge. The reasons for the lack of a value may include, but are not limited to, the following: not populated (for example: the data store has been initialized but not yet populated); unknown (for example: an attempt was made to determine the value but the source materials were inadequate); missing (for example: a determination was attempted and despite source materials being adequate the attempt failed); withheld (for example: a determination was successful but for policy reasons the value was not retained/stored).

	UDQ:1
	1 = Excellent Delineation
	The feature can be delineated with deep visible optical penetration.   [Description] Ideal viewing conditions include calm to glassy surface waters with no sun glint and no turbidity within the water column.

	UDQ:2
	2 = Good Delineation
	The feature can be delineated to a moderate depth.   [Description] Impaired viewing conditions may result from a calm to lightly choppy surface water surface and/or low levels of sun glint on the water surface.

	UDQ:3
	3 = Average Delineation
	The feature can be delineated with shallow visible optical penetration due to moderate levels of blurring caused by water turbidity.   [Description] Impaired viewing conditions may result from a slightly choppy water surface and/or moderate levels of sun glint on the water surface.

	UDQ:4
	4 = Poor Delineation
	The feature can be delineated with very low levels of visible optical penetration resulting in an estimated delineation with a high probability that the feature is larger than the specified delineation.   [Description] Impaired viewing conditions may result from a choppy to stormy water surface and/or high sun glint on the water surface.

	UDQ:5
	5 = Highly Obscured Delineation
	The feature can be delineated only by indirectly based on water surface ripples and variations in wave patterns.   [Description] Impaired viewing conditions may result from high water turbidity and/or almost total sun glint on the water surface.

	UFI
	Unique Entity Identifier
	The globally unique and persistent identifier of an entity (for example: feature or event) instance as specified by a Uniform Resource Name (URN) in accordance with the Internet Engineering Task Force (IETF) RFC2396 and RFC2141.   [Description] It is based on the Uniform Resource Identifier (URI), a compact string of characters for identifying an abstract or physical resource. The term "Uniform Resource Name" (URN) refers to the subset of URI that are required to remain globally unique and persistent even when the resource ceases to exist or becomes unavailable. The URN is drawn from one of a set of defined namespaces, each of which has its own set name structure and assignment procedures.   [DatatypeSpecification] A structured text value specifying a unique entity (for example: feature or event) identifier.   [EncodingSpecification] Structured in accordance with IETF RFC2396 and RFC2141; the namespace is managed by the NGA National Center for Geospatial Intelligence Standards (NCGIS).


GGDM Extensions to Feature Attribute Metadata consist of one attribute, FURL:
	Field
	Property Name
	Definition

	CUD
	Currency Date and Time
	The date and, optionally, time assigned to a data set (for example: the digital representation of a single feature or a set of features) as a whole that provides an overall assessment of its currency.   [Description] Often known as the "as of" date, the overall currency of a data set is affected by knowledge of the source(s) and processes used to define the location, geometry, and other properties (attributes and associations) of the digital representation.   [DatatypeSpecification] A structured text value specifying a date-time.   [EncodingSpecification] Formatted in accordance with ISO 8601:2000, 5.4.1, Combinations of date and time of day - Complete representation - Extended format, a calendar date and time representation, as a single data element comprising up to twenty characters, where [YYYY] represents a calendar year, [MM] the ordinal number of a calendar month within the calendar year, [DD] the ordinal number of a day within the calendar month, [hh] the ordinal number of an hour within the calendar day, [mm] the ordinal number of a minute within the hour, [ss] the ordinal number of a second within the minute, and an optional "Z" when the time is according to Coordinated Universal Time (UTC), as "YYYY-MM-DDThh:mm:ssZ" (for example: "1985-04-12T11:45:20Z" for 11 hours, 45 minutes and 20 seconds UTC on 12 April 1985). Representations with reduced precision may be used in accordance with 5.4.2 (for example: "1985-04-12" for 12 April 1985). Representations consistently using basic format (eliminating the hyphen "-" and the colon ":") may be used in accordance with 5.4.1 (for example: "19850412T114520Z").

	DQS
	Data Quality Statement
	A narrative or other textual description that records a general assessment of the quality of a resource (for example: a data instance, a data set or a data processing activity).   [Description] The quality of a data resource is dependent on the data providers knowledge regarding the lineage of the data and the processes that have been used to transform that data. No restriction is placed on the length of the statement.

	FURL
	External Links
	A list of external references such as URLs that may provide ancillary information about this feature instance.

	ZI006_MEM
	Note : Memorandum
	A narrative or other textual description that records observation(s) and/or event(s) associated with a particular subject (for example: a data instance, a data set or a data processing activity).   [Description] No restriction is placed on its length.

	PDA
	Property DFDD-compatible Accessor
	The DFDD-compatible alphanumeric code-based accessor assigned to a model property.   [Description] The accessor may include multiple components that are composed using underscore-notation in the order that they are used to access the value of the property starting from a reference entity. The composed accessor may be used in physical implementations as a "field name" to perform operations on the property value that is stored in that "field" where the reference entity has been implemented as a "table". A DFDD-compatible code is a short, unique alphanumeric value that conforms to the DGIWG-developed Feature Data Dictionary (FDD) and may be used to designate a model property for the purposes of data interchange in conformance with DGIWG standards.   [DatatypeSpecification] A structured text value specifying a property DFDD accessor.   [EncodingSpecification] A text string whose content is structured in accordance with the requirements of the National System for Geospatial Intelligence Application Schema (NAS) - Part 1: Platform Independent Model (NGA.STND.0022).

	UFI
	Unique Entity Identifier
	The globally unique and persistent identifier of an entity (for example: feature or event) instance as specified by a Uniform Resource Name (URN) in accordance with the Internet Engineering Task Force (IETF) RFC2396 and RFC2141.   [Description] It is based on the Uniform Resource Identifier (URI), a compact string of characters for identifying an abstract or physical resource. The term "Uniform Resource Name" (URN) refers to the subset of URI that are required to remain globally unique and persistent even when the resource ceases to exist or becomes unavailable. The URN is drawn from one of a set of defined namespaces, each of which has its own set name structure and assignment procedures.   [DatatypeSpecification] A structured text value specifying a unique entity (for example: feature or event) identifier.   [EncodingSpecification] Structured in accordance with IETF RFC2396 and RFC2141; the namespace is managed by the NGA National Center for Geospatial Intelligence Standards (NCGIS).


2. Conclusion

Metadata is recognized as an important part of the geospatial information capture process, yet it is also very difficult to capture. The GGDM provides the baseline metadata as detailed in the NSG TDS and ISO community specifications and additional attributes as specified by GGDM users. It is anticipated that tools may need to be developed to aid in complex metadata definition processes and to assist in the identification of data content compliant with specific metadata values. 
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