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Abstract

Geospatial data and Geographic Information Systems (GIS) are critical infrastructure in the
United States, vital for governance, economic activity, environmental management, and
national security. Effective national-level coordination is essential to manage this complex
ecosystem. The Federal Geographic Data Committee (FGDC) guides the National Spatial
Data Infrastructure (NSDI), a nationwide framework of policies, standards, and partnerships
for geospatial data. Key federal agencies, including the U.S. Geological Survey (USGS),
National Oceanic and Atmospheric Administration (NOAA), and the Department of
Homeland Security (DHS), serve as primary stewards of foundational national geospatial
data. The National Geospatial Advisory Committee (NGAC) provides crucial non-federal
perspectives to guide these federal efforts. This entry outlines the primary federal bodies,
programs, and communities of practice that constitute the U.S. national geospatial
enterprise, their interconnections, and the persistent challenges they face. 
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1. Introduction

Geospatial data and GIS are indispensable tools that support critical planning, decision-
making, and operations across numerous disciplines. U.S. National Geospatial Organizations
and Programs produce vector, raster, network, and flat file data types. Data is often
available through federal agency and program websites and platforms (e.g., data.gov) and
with few exceptions, it is provided free of charge. The U.S. public geospatial landscape is
complex, with a multitude of federal, state, tribal, and private entities involved in creating
and using geospatial data. This distributed nature poses significant challenges in
coordination, data consistency, and accessibility, risking duplication of effort and
underutilization of valuable data assets (GAO 2015).
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To address these challenges, the federal government has established coordinating bodies
and programs to foster a cohesive national ecosystem. This entry provides an overview of
the key public institutions, programs, and communities that constitute the U.S. national
geospatial framework. It focuses on the principal federal coordinating bodies, the major
federal agencies that produce foundational data, and an example of a domain-specific
community that operationalizes these national structures.

 

2. National Coordination: The FGDC and the NSDI

The Federal Geographic Data Committee (FGDC) and the National Spatial Data
Infrastructure (NSDI) are the central pillars of national geospatial coordination in the U.S.,
providing the primary mechanisms for interagency collaboration, policy development, and
standardization.

2.1. The Federal Geographic Data Committee (FGDC)

Established by the Office of Management and Budget’s (OMB) Circular A-16 and codified by
the Geospatial Data Act of 2018, the FGDC is the lead executive branch entity for
developing and promoting geospatial data policies, practices, and standards. Chaired by
the Secretary of the Interior, its membership includes representatives from numerous
federal departments and agencies. The FGDC’s core mission is to coordinate the
development, use, sharing, and dissemination of geospatial data across the nation to avoid
duplicative data collection and improve the utility of existing assets. Its key activities
include developing data standards, guiding NSDI activities, facilitating partnerships among
government and non-government sectors, and reporting on national progress to Congress
(FGDC 2023).

2.2. The National Spatial Data Infrastructure (NSDI)

The NSDI is not a single system but rather "the technology, policies, standards, and human
resources necessary to acquire, process, store, distribute, and improve utilization of
geospatial data," as defined by Executive Order 12906 (White House 1994). It is a
conceptual framework intended to create a cohesive ecosystem where geospatial data is
findable, accessible, interoperable, and reusable (FAIR).

The core components of the NSDI include:

Data Themes (Framework Data): Foundational geospatial data themes, now evolved
into National Geospatial Data Assets (NGDAs), that serve as a common base for
countless applications. These include geodetic control, orthoimagery, elevation,
transportation, hydrography, governmental units, and cadastral data.
Metadata: Standardized descriptive information (e.g., content, source, accuracy) that
is crucial for data discovery and proper use.
National Spatial Data Clearinghouse (Geospatial Platform): A distributed network,
currently embodied by GeoPlatform.gov, for searching and accessing geospatial data
and services from across the nation.
Standards: FGDC-developed standards for data content, documentation, and
exchange that ensure quality, consistency, and interoperability, often developed in
concert with international bodies like the Open Geospatial Consortium (OGC).

https://www.geoplatform.gov/
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Partnerships: Collaboration among federal, state, local, tribal, academic, and private
sector organizations. The structure and function of state-level partners are detailed in
GIS&T in Federal, State, and Regional Government (Albrecht & Ramasubramanian
2025).

2.3. The National Geospatial Advisory Committee (NGAC)

The NGAC is a federally chartered committee of about 20 members that provides advice
and recommendations to the FGDC on federal and national geospatial programs. Its
members are appointed by the Department of the Interior and represent the diverse
perspectives of non-federal stakeholders, including state and local governments, academia,
and the private sector, ensuring that national policies are informed by on-the-ground needs
and expertise.

 

3. Pillars of Federal Geospatial Data: Key Agencies and Programs

While the FGDC coordinates, specific federal agencies are the primary producers and
stewards of the nation's foundational geospatial data.

3.1 U.S. Geological Survey (USGS)

As the nation's primary civilian mapping agency, the USGS National Geospatial Program
(NGP) manages The National Map  which provides public access to eight primary data
layers (e.g., elevation, hydrography, boundaries). Key initiatives include the 3D Elevation
Program (3DEP) and the 3D Hydrography Program (3DHP) which are systematically
upgrading national elevation and surface water data.

3.2 National Oceanic and Atmospheric Administration (NOAA)

NOAA provides critical geospatial data related to oceans, the atmosphere, weather, and
climate via the NOAA GeoPlatform. Its National Geodetic Survey (NGS) maintains the
National Spatial Reference System (NSRS), the nation's official geodetic control framework,
which is fundamental for all accurate mapping and positioning.

3.3. National Aeronautics and Space Administration (NASA)

Geospatial observation systems and remotely sensed data products such as the Land,
Atmosphere Near-real-time Capability for Earth observation (LANCE) and Harmonized
Landsat and Sentinel-2 (HLS) data project.

3.4 U.S. Census Bureau

The Census Bureau’s TIGER (Topologically Integrated Geographic Encoding and
Referencing) system is a foundational geospatial database containing roads, boundaries,
and water bodies. TIGER products are essential for linking demographic data from the
census to specific geographic locations (US Census, n.d.).

3.5 National Geospatial-Intelligence Agency (NGA)

NGA is the lead federal agency for geospatial intelligence (GEOINT), supporting national

https://www.usgs.gov/programs/national-geospatial-program/national-map
http://www.usgs.gov/3d-elevation-program
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https://geodesy.noaa.gov/
http://www.earthdata.nasa.gov/data/projects/lance
http://www.earthdata.nasa.gov/data/projects/lance
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security and military operations. While much of its data is classified, NGA also plays a vital
public role in supporting humanitarian assistance and disaster response (HADR) and
maintaining the World Geodetic System (WGS 84), the reference frame for GPS (NGA, n.d.).

3.6 U.S. Department of Agriculture (USDA)

The USDA utilizes geospatial data extensively for agricultural management, conservation,
and forestry. It manages the National Agriculture Imagery Program (NAIP), which acquires
nationwide aerial imagery, and provides critical data on crop conditions and soil types. A
cornerstone of the USDA's contribution, managed by the Natural Resources Conservation
Service (NRCS), is the National Cooperative Soil Survey. This century-long effort has
produced two primary digital soil databases:

SSURGO (Soil Survey Geographic Database): This is the most detailed level of soil
data, collected at scales ranging from 1:12,000 to 1:63,360. It is intended for natural
resource planning and management by landowners, townships, and counties,
providing detailed information on soil properties, crop yields, and limitations for
engineering and development.
STATSGO2 (U.S. General Soil Map): This is a broader, more generalized inventory of
soils, mapped at a scale of 1:250,000. It is designed for regional, state, and multi-
state planning and is often created by generalizing more detailed SSURGO maps
where they are available.

3.7 Environmental Protection Agency (EPA)

The EPA’s Geospatial Program supports the agency's mission to protect human health and
the environment. It coordinates the use of place-based data, develops environmental
datasets, and makes them accessible through various public platforms.

3.8 Department of Homeland Security (DHS) and FEMA

DHS and its components, particularly the Federal Emergency Management Agency (FEMA),
are major users and coordinators of geospatial data for emergency management,
infrastructure protection, and border security. DHS manages the Homeland Infrastructure
Foundation-Level Data (HIFLD) program, which provides publicly accessible infrastructure
data (US DHS, n.d.), and has developed the Geospatial Concept of Operations
(GeoCONOPS) to coordinate geospatial support during major incidents (US DHS, 2013).

3.9 Department of Transportation (DoT)

The DoT has one of the largest budgets within the federal government and provides a
multitude of datasets documenting how their funds are spent. Of particular use for
geospatial applications are the data holdings of Federal Highway Administration (FHWA),
the Bureau of Transportation Statistics (BTS), and the National Transportation Atlas.

 

4. Communities of Practice in Action: The Emergency Management Ecosystem

The emergency management and public safety sector provides a powerful example of how
national geospatial frameworks are operationalized. GIS is vital across all phases of the

https://www.nrcs.usda.gov/resources/data-and-reports/soil-survey-geographic-database-ssurgo
https://www.nrcs.usda.gov/resources/data-and-reports/description-of-statsgo2-database
https://www.dhs.gov/gmo/hifld
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emergency management cycle, from mitigation and preparedness to response and
recovery.

The National Alliance for Public Safety GIS (NAPSG) Foundation, a non-profit organization,
plays a crucial role in this community. NAPSG works to equip emergency
management personnel with the knowledge, resources, and best practices needed to
effectively use GIS. It develops standardized map symbology, provides training, and
facilitates collaboration among federal, state, and local responders during actual events.
This practitioner-driven model helps translate high-level national standards and data into
actionable intelligence on the ground, supported by federal partners like DHS, FEMA, and
the USGS.

 

5. Challenges and the Path Forward

Despite significant progress, the national geospatial ecosystem faces persistent challenges.

Governance: Achieving effective, multi-level governance and accountability remains
difficult.
Funding: Securing adequate and stable funding for data programs (like 3DEP),
infrastructure, and coordination is a perennial issue.
Data Sharing and Interoperability: Technical, policy, and institutional barriers continue
to hinder the seamless sharing of data between agencies and across levels of
government (GAO 2015).
New Data Types: Federal agencies struggle to archive less traditional data such as
social media (e.g. storing all geolocated Tweets at the Library of Congress).
Standards Adoption: Consistent adoption of and compliance with data and metadata
standards remains incomplete, limiting the full interoperability envisioned by the
NSDI.
Workforce Capacity: There is a continuing need for more trained GIS professionals and
for greater geospatial literacy among decision-makers.
Future progress will be shaped by technological trends like cloud computing, GeoAI,
and Digital Twins, as well as by the continued implementation of the Geospatial Data
Act. Strengthening collaboration across all sectors and empowering communities of
practice like NAPSG will be crucial to realizing the full potential of the nation's
geospatial infrastructure.

 

6. Conclusion

The U.S. national geospatial ecosystem is a complex but vital network of organizations and
programs led by the FGDC and built upon the foundational data provided by key federal
agencies. This structure, envisioned by the NSDI, has produced significant achievements,
including world-class national datasets and active communities of practice that apply
geospatial information to solve critical problems. However, realizing the full vision of a
seamlessly integrated and accessible geospatial infrastructure requires a renewed
commitment to overcoming long-standing challenges in governance, funding, and
collaboration. A well-coordinated, resourced, and modern national geospatial infrastructure
is essential for addressing the complex challenges of the 21st century.

https://www.napsgfoundation.org/
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