
U.S. Department of the Interior
U.S. Geological Survey

Fact Sheet 2022–3085
Version 1.1, March 2023

National Land Imaging Program

National Civil Applications Center
Introduction

The U.S. Geological Survey (USGS) National Civil 
Applications Center (NCAC) analyzes remote-sensing data from 
the Intelligence Community (IC) and the U.S. Department of 
Defense (DOD) to support public safety missions and to study 
land-surface and environmental changes. The NCAC provides 
remotely sensed images to USGS scientists and other civilian 
Federal agencies; the images come from intelligence and 
military sensors, referred to as U.S. National Imagery Systems 
(USNIS), and unclassified commercial satellite data purchased 
by the DOD. Often these data are referred to as Geospatial 
Intelligence (GEOINT), which is defined in U.S. Code, title 10, 
section 467 as “the exploitation and analysis of imagery and 
geospatial information to describe, assess, and visually depict 
physical features and geographically referenced activities on 
or about the earth. Geospatial intelligence consists of imagery, 
imagery intelligence, and geospatial information.”

The NCAC also provides the secretariat with staff and 
manages the U.S. interagency Civil Applications Committee 
(CAC), which oversees and facilitates the appropriate civilian 
uses of overhead remote-sensing technology and data collected 
by military and intelligence systems and commercial sources 
(Opstal and Rogers, 2022). Funded by the USGS National Land 
Imaging Program, the NCAC operates facilities in Reston, 
Virginia, and Lakewood, Colorado.

Scientific Applications
The NCAC and its predecessor organizations (see box on 

p. 3) supplied data and analyses that supported the detection, 
assessment, or mitigation of natural hazards such as volcanoes, 
earthquakes, wildfires, landslides, floods, and hurricanes. They 
have also informed environmental monitoring; land, water, and 
resource management; and mapping and charting applications.

Today scientists of the NCAC and the USGS Volcano 
Hazards Program monitor over 150 potentially active volcanoes 
around the world, including about 50 that pose a very high 
or high threat to public safety. The USGS monitoring of 
international volcanos is conducted in cooperation with the 
U.S. Agency for International Development through the Volcano 
Disaster Assistance Program (https://volcanoes.usgs.gov/vdap/). 
Satellite image interpretations by NCAC scientists during the 
2018 Kīlauea eruption on the Island of Hawaiʻi contributed 
valuable information to the USGS Hawaiian Volcano Observa-
tory, which provided updates and maps (figs. 1, 2) to local 
government officials responsible for keeping the public safe 
during the eruption.

Figure 1. Map showing the extent of lava flows from Kılauea 
Volcano, Island of Hawaiʻi, as of June 3, 2018. This map is one of 
many compiled by the U.S. Geological Survey Hawaiian Volcano 
Observatory (HVO) to help officials protect the public during this 
destructive event (https://www.usgs.gov/volcanoes/kilauea/maps). 
Satellite image interpretations by scientists of the National Civil 
Applications Center were used by the HVO in monitoring the eruption.

Figure 2. View from helicopter of lava flows forming channels on 
Kılauea Volcano’s lower East Rift Zone on May 19, 2018. Photograph 
from the U.S. Geological Survey Hawaiian Volcano Observatory.

https://volcanoes.usgs.gov/vdap/
https://www.usgs.gov/volcanoes/kilauea/maps


Global Fiducials Library
Sponsored by the CAC and operated by the NCAC, the 

Global Fiducials Library (GFL) is an interagency project 
to provide a record of systematic monitoring of the Earth’s 
environmentally critical areas. A fiducial site is a precisely 
located area selected by Federal civilian agencies for long-term 
study of dynamic Earth system processes. Over 500 sites have 
been analyzed. For many sites, the NCAC has collected USNIS 
data since the mid-1990s. Studies of the fiducial sites are focused 
on five major topics: (1) ocean processes, (2) ice and snow 
dynamics, (3) atmospheric processes, (4) land use and land 

cover changes, and (5) geologic processes. Data from more than 
150 Global Fiducial sites have been shared with the scientific 
community and the public (https://gfl.usgs.gov), and the NCAC 
is working to make data from all 500 sites publicly available.

Scientists can use data from the GFL with other satellite 
or aerial imagery to study long-term trends. For example, on 
October 29, 2012, Hurricane Sandy created three breaches 
in Fire Island, off the south shore of Long Island, New York, 
including a new inlet that connected the Atlantic Ocean with 
Bellport Bay. The inlet remains a relatively stable but dynamic 
natural feature that is currently being monitored by the National 
Park Service; images are stored in the GFL (fig. 5).

In a study of six decades of barrier island evolution, 
NCAC scientists used GFL high-resolution imagery, Landsat 
and Sentinel satellite imagery, and aerial photography of East 
Timbalier Island, Louisiana (Fisher and others, 2023). The island 
has gone through rapid changes, and it finally eroded away by 
the early summer of 2021.

Scientists have used Global Fiducial imagery to monitor 
and study long-term changes in multiple fields, including the 
following:
• Arctic sea ice (Stern and others, 2018),
• Infectious diseases (Colwell and Erb, 2020),
• Surface-water extent (Jones, 2020),
• Forest dynamics (Williams and others, 2020),
• Glacial lakes and other glacial changes (Molnia and Angeli, 

2017; Dilles and others, 2019; Angeli and others, 2020), and
• Landslides (Molnia and others, 2011).

Figure 5. Images of Fire Island National Seashore, Long Island, 
New York, taken in 2012, 2013, 2014, and 2017. These images can be 
used to identify shoreline changes after Hurricane Sandy affected 
the area on October 29, 2012. The coordinates of the inlet’s location 
are lat 40°43'27" N., long 72°53'50" W. This site is one of more than 
500 Global Fiducial sites being monitored for more than 20 years. 
These unclassified, publicly releasable images were derived from 
U.S. National Imagery Systems. 

Figure 4. Topographic map showing locations of the Noisy Creek 
wildfires near Sullivan Lake, Washington, in 2017. This map is an 
example of maps compiled on an emergency basis by the National 
Civil Applications Center to assist incident commanders.

Figure 3. Night operations on the Pine Gulch fire in Colorado. 
Photograph by Kyle Miller, Wyoming Hotshots, U.S. Department 
of Agriculture Forest Service, taken on August 3, 2020. 
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To aid the National Interagency Fire Center (NIFC) and 
the U.S. Department of the Interior’s Office of Wildland Fire, 
the NCAC works with the U.S. Department of Agriculture 
(USDA) Forest Service and DOD to support the detection of 
and response to large domestic wildland forest fires (fig. 3). The 
NCAC provides surge capacity to address fire mapping needs 
when other sources are not available by interpreting imagery and 
compiling maps used by incident commanders (fig. 4).

https://gfl.usgs.gov


Data Acquisition and Use by Federal Civilian Agencies
The NCAC is the primary provider of DOD remote-sensing 

data to Federal civilian agencies. Since 2010, this service has 
included DOD-procured commercial satellite images. On behalf 
of the CAC, the NCAC ensures and maintains proper oversight 
regarding the civilian agency use of DOD and commercial 
satellite imagery. Presidential directives require that civilian 
agencies that use DOD satellite imagery follow all applicable 
laws regarding personal privacy, civil liberties, and individual 
rights. These directives cover the post-collection analysis of 
imagery and govern the reasons for the imagery request.

The NCAC has provided satellite imagery to other agencies 
that aided multi-agency flood response efforts, enhanced critical 
security infrastructure, mapped the location of migrating 
whales, and provided many other services. Additionally, 
through the International Charter for Space and Major Disasters 
(https://disasterscharter.org/), the NCAC works with the USGS 
Earth Resources Observation and Science (EROS) Center 
to provide commercial satellite imagery to support disaster 
responses worldwide.

Agencies enter their requests for new and archived 
imagery into the U.S. Commercial Remote Sensing Space 
Policy (CRSSP) Imagery-Derived Requirements (CIDR) 
site (https://cidr.cr.usgs.gov/). The NCAC then provides 
responsive commercial data to the user via the EROS Center’s 
EarthExplorer website (https://earthexplorer.usgs.gov/).

Since the late 1960s when USGS topographic maps 
were revised by using then-classified Corona imagery, USGS 
and other Federal civilian agencies have publicly released 
unclassified information and products derived from classified 
information. Today, approval processes are in place to publicly 
release scientific reports, articles, maps, and images that are 
partially or completely derived from IC and DOD image data.

Examples of uses of NCAC-provided imagery follow:

• In 2017, the USGS Landslide Hazards Program used NCAC-
provided satellite images to document the locations of landslide 
effects from Hurricane Maria in Puerto Rico. This information 
was used to rapidly inform response organizations of the loca-
tion and severity of effects (Bessette-Kirton and others, 2017).

• The National Science Foundation funded academic researchers 
using NCAC-provided satellite images to assess the risk of 
airplane landing spots becoming inaccessible and thus stranding 
researchers camped on an ice floe. The analysis of the imagery 
enabled the field camp to be safely evacuated in 2021.

• In 2021, USGS and USDA Forest Service scientists used 
NCAC-provided imagery to look for evidence of new activity in 
Mississippi by the southern pine beetle (Dendroctonus frontalis 
Zimmermann, 1868). The beetle girdles and kills pine trees, 
causing significant economic losses (Pye and others, 2011).

• The Bureau of Ocean Energy Management and the National 
Oceanic and Atmospheric Administration used NCAC-provided 
imagery to monitor endangered Beluga whales (Delphinapterus 
leucas (Pallas, 1776)) in the Cook Inlet, Alaska, in 2020 and 
2021. Scientists use satellite imagery to study whale distribu-
tions when whales are in remote areas and when other surveys 
are not effective or are prohibitively expensive.

• Healthy salt marsh vegetation is critical to maintaining wetland 
habitats for wildlife such as coastal marsh birds. Since 2020, the 
U.S. Fish and Wildlife Service has obtained satellite imagery 
from the NCAC to classify types of salt marsh vegetation in the 
northeastern United States. 

Early Topographic Mapping Applications

In the 1960s, the U.S. Geological Survey (USGS) began 
to use classified imagery from military reconnaissance aircraft 
and satellites to update its topographic maps and to conduct 
scientific studies. The United States launched its first photo-
graphic reconnaissance satellite, Corona, in 1960. The USGS 
recognized early that these images from Earth orbit could 
support the Bureau’s mapping and environmental monitoring 
missions. In 1969, the USGS opened the Special Mapping 
Office, later named the Special Mapping Center, in a commer-
cial business park in Reston, Virginia. This facility was specially 
designed to use classified intelligence and military imagery. To 
allow the data to be used in other studies, the Special Mapping 
Office hosted employees from civilian agencies such as the 
U.S. Department of Agriculture (USDA) Forest Service and 
the U.S. Environmental Protection Agency. The National Civil 
Applications Center (NCAC) is the successor organization of 
these early offices.

After the Special Mapping Office opened, USGS cartogra-
phers used Corona imagery, for which the best spatial resolution 
was 6 feet, to update the USGS’s 1:250,000-scale topographic 
maps. At that scale, 1 inch on the map equals about 4 miles 
on the ground. The maps show major boundaries, large parks, 
airports, major roads, and railroads.

Hexagon satellites operated from 1971 to 1986. The 
Hexagon imagery had a spatial resolution of 2–3 feet and 
provided the detail necessary to use that imagery to directly 
revise 1:24,000-scale topographic maps. At that scale, 1 inch 
on the map equals 2,000 feet on the ground. The maps show 
natural and manmade features useful for engineering, local area 
planning, and recreational purposes.  

The USGS also accessed photographs taken from U–2 
and SR–71 high-altitude aerial reconnaissance airplanes; 
these photographs were used by the USGS and other civilian 
agencies for disaster response and scientific studies. In addition 
to topographic map revision, the USGS used these satellite 
and aerial images to produce detailed land-use maps, prepare 
land and resource analyses and resource inventories, and study 
natural disasters.

Most Corona, Hexagon, Gambit, Argon, and Lanyard 
imagery has been declassified and is now available through 
the USGS Earth Resources Observation and Science 
(EROS) Center’s EarthExplorer site (https://earthexplorer.
usgs.gov/) as Declass 1, Declass 2, and Declass 3. The 
imagery types are described at the EROS Center’s products 
overview site (https://www.usgs.gov/centers/eros/science/
usgs-eros-archive-products-overview).

https://disasterscharter.org/
https://cidr.cr.usgs.gov/
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-products-overview
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-products-overview
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For information about the NCAC or CAC, please contact: 
U.S. Geological Survey
12201 Sunrise Valley Drive 
Mail Stop 562
Reston, VA  20192
Email: cac@usgs.gov
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—By Paul M. Young

Civil Applications Committee
In 1975, President Gerald Ford formalized the use of 

classified satellite imagery by Federal civil agencies and 
directed the Secretary of the Interior to establish the Civil 
Applications Committee (CAC) to provide oversight and 
coordination for the imagery’s use (Opstal and Rogers, 2022). 
The Secretary of the Interior delegated CAC leadership to 
the USGS Director, who chairs the CAC today. Subsequent 
presidential administrations have affirmed continued access by 
Federal civilian agencies to IC and DOD imagery and the USGS 
facilitation of this process. The CAC brings together science 
and technology expertise from the IC, DOD, and civilian 
agencies to ensure comprehensive analysis of the imagery to 
achieve a “whole of government” approach.

Thirteen Federal civilian agencies comprise the CAC’s 
principal membership: the U.S. Departments of the Interior, 
Agriculture, Commerce, Transportation, and Health and 
Human Services; U.S. Agency for International Develop- 
ment; U.S. Army Corps of Engineers; U.S. Coast Guard; 
U.S. Environmental Protection Agency; Federal Emergency 
Management Agency; National Science Foundation; National 
Aeronautics and Space Administration; and Tennessee 
Valley Authority. Seven Federal agencies that are members 
of the Intelligence Community serve as the CAC’s associate 
members: U.S. Departments of State, Energy, and Homeland 
Security; National Guard Bureau; Defense Intelligence 
Agency; National Geospatial-Intelligence Agency; and the 
National Reconnaissance Office. The CAC’s three ex officio 
members provide oversight: Office of the Director of National 
Intelligence, Office of Science and Technology Policy, and the 
National Geospatial Intelligence Committee.
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