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USGS Core Science Systems: Programs

 National Geospatial Program
 3D Elevation Program (3DEP)
 Alaska Mapping and Map Modernization
 National Hydrography Datasets
 US Topo
 Disaster Response

 Science Synthesis, Analysis & Research Program
 High Performance Computing
 USGS Library
 Biogeographic Mapping
 Data Integration and Synthesis
 John Wesley Powell Center for Analysis & Synthesis

 National Geological & Geophysical Data Preservation Program
 Geological Materials Repository
 National Science Foundation – Ice Core Facility
 Core Research Laboratory

 National Cooperative Geologic Mapping Program
 Geologic Research and 3-D Geologic Mapping 

(FEDMAP, STATEMAP, EDMAP)
 National Geologic Map Database (NGMDB)
 Great Lakes Geologic Mapping Coalition
 Earth Mapping Resources Initiative (Earth MRI)

 National Land Imaging Program
 Satellite Operations
 National Civil Applications Center (NCAC)
 Unmanned Aircraft Systems (UAS) 
 Land Change Monitoring, Assessment, and Projection (LCMAP)

 Land Change Science Program
 Risk and Vulnerability Assessments
 Land Change Science, Research, and Technology Investigations

 Federal Geographic Data Committee Secretariat

 Geospatial Directorate
 National Geospatial Technical Operations Center
■ EROS

America relies on our broad range of nationally-focused Earth system and observation science, geospatial 
research, foundational data and products to remain informed, safe, and healthy
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Functional Organization of the FGDC

https://www.fgdc.gov/organization

Landsat Advisory Group
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Some Background of the NGAC
 Operates under the Federal Advisory Committee Act of 1972

 Was formed in early 2008

 Is authorized in legislation under the Geospatial Data Act of 2018

 Reports to the Chair of the Federal Geographic Data Committee (Secretary of the Interior)

 Is composed of members appointed for three year terms by the Department of Interior -

representing 

 federal, tribal, state, and community government and non-government organizations, 

 large and small businesses, and 

 academia  
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Some Background on the Landsat Advisory Group (LAG)

 Provides advice to the Federal Government
 through the Department of the Interior National Geospatial Advisory 

Committee (NGAC), 
 on the requirements, objectives and actions of the Landsat

Program as they apply to continued delivery of societal benefits for the 
Nation and the global Earth observation community

 Established in April 2012 as a subcommittee under the NGAC
 Composed of both NGAC members and outside appointees
 17 LAG Papers published at www.fgdc.gov/ngac/key-documents
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Characteristics of Cloud-based Systems

 Cloud-based systems are shared across many users

 Cloud-based systems are designed to allow users to analyze and 
work with data “in the cloud” 

 Cloud-based systems, particularly commercial clouds, 
operate at enormous scale

 Cloud-based systems also offer options for leveraging 
a broad range of commercial cloud services beyond 
storage and processing, including robust cybersecurity features
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Cloud Era Considerations

 Over the past decade, a rapidly growing number of companies and public 
entities have migrated their operations to commercial clouds, motivated 
by factors of 
 Resiliency 
 Scale
 Economics

 They have also been motivated by “network effects”: as more users 
themselves move to the cloud, sharing and large-scale analysis of data is 
easier. 
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Cloud Services
 Cloud Services models include Infrastructure as a Service (IaaS), Platform as a 

Service (PaaS), and Software as a Service (SaaS).

 Ranked among the leading commercial cloud 
service providers in 2022 are: 
Amazon Web Services (AWS), Microsoft Azure,  
Google Cloud Platform, Alibaba Cloud,  
Oracle Cloud,  IBM Cloud, Tencent Cloud,
OVHcloud, DigitalOcean, Linode

https://dgtlinfra.com/top-10-cloud-service-providers-2022/

 Some large companies use multiple clouds to meet unique needs for different 
aspects of their business whether file storage, messaging, database, developer 
tools, documents, or even email. 
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Request to LAG and Response

 Question: 
What innovations might the National Land Imaging program 
consider when providing access to and use of data and 
information products in the cloud?

 Response:
 Examination of several case studies from public and private 

organizations which have made the decision to use cloud services 

 Recommendations

10



Highlight Points from the Case Studies Examined
 NOAA

 The NOAA Open Data Dissemination Program started out as the Big Data Project in April 2015 with Amazon 
Web Services, Google Cloud Platform, IBM, Microsoft Azure, and the Open Common Consortium. The 
CRADA was later extended for an extra year ending May 4, 2019.

 In August 2022, NOAA’s Satellite and Information Service (NESDIS)awarded a “First-of-its-Kind” 
Enterprise Cloud task order, which provides a flat-rate contract for up to 200 petabytes of egress 
capabilities and discounted storage services through Amazon Web Services. It facilitates the 
consolidation of multiple cloud service task orders into a single task order, which will provide 

robust dissemination services for NESDIS' operational partners while ensuring free 
and open public access to all NESDIS data. Benefits include:
• cloud migration acceleration, creating opportunities for increased value delivery 
• faster research-to-operations transition 
• future cost avoidance for refreshing on-premises systems
• spurred innovation toward the cloud use of Artificial Intelligence and Machine Learning tools
• free and open data without the financial risk of pay-as-you-go egress
• a reduced capital and sustainment footprint
• resiliency and dynamic scaling to accommodate variable capacity demands and the ingest of 

new, external environmental data sources and products

https://www.noaa.gov/media-release
/noaa-s-cloud-and-data-strategies-
to-unleash-emerging-science-and-technology
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Highlight Points from the Case Studies Examined
 NASA

 In 2012, NASA shut down its internal Nebula open-source cloud computing system based on the results of a 
5- month test that benchmarked Nebula’s capabilities against those of Amazon and Microsoft.
According to NASA, “The test found that public clouds were more reliable and cost effective
and offered much greater computing capacity and better IT support services than Nebula.”

 NASA now works with AWS, but could move to a multi-cloud model in the future. 
NASA recognizes the financial efficiency of the cloud, as NASA only pays for storage and services actually 
used. This allows the amount of storage or services to be continually adjusted to ensure that data and 
services are effectively accessed and provided at the lowest possible cost to NASA. 

 NASA recognizes that improving data access in the cloud can
 increase the speed at which data users can carry out analysis
 intensify the search for key elements of information. 
 allow data users to bring their algorithms and processing software to the cloud and work directly with 

the data in the cloud
 simplify traditional procurement procedures for hardware support while expediting 

science discovery
 NASA's Earth Science Data Systems Program is implementing a commercial cloud 

environment, the Earth Data Cloud, for the Earth Observing System Data and Information 
System (EOSDIS) data.

• https://www.earthdata.nasa.gov/eosdis/cloud-evolution12



Highlight Points from the Case Studies Examined
 ESA 

 Some of ESA’s satellite imagery including Sentinel has been made 
available on AWS
 The European Space Agency (ESA) WorldCover is a global land cover 

map with 11 different land cover classes produced at 10m resolution based on 
combination of both Sentinel-1 and Sentinel-2 data.   
https://registry.opendata.aws/esa-worldcover/

 ESA started to build its own private cloud within the last decade, characterized by:
 Cloud solution utilizing the Orange Flexible Computing infrastructure-as-a-service platform
 On-premise, cloud-based at two mirrored ESA data centers (Italy and Germany) 
 High security design customized to specific requirements of the various ESA user communities
 Data view, download, and initial processing is free to users. However, anything that utilizes 

storage, GPU/CPU or virtual computing requires payment per usage.
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Highlight Points from the Case Studies Examined
 MAXAR 

 Began cloud transition in 2014 focused initially on in-house cloud  
 Recognized that in-house approach slowed transition
 Performed its data migration with a mix of AWS Snowmobile for most of its historical data along with 

a dedicated AWS direct connect (network link) to its internal network to deliver new data 
to the cloud and to build the imagery archive 

 Moved all of Maxar’s public imagery archive (>120 petabytes) to the AWS commercial cloud
 Found that the commercial cloud allowed for rapid auto-scaling of capacity: increasing capacity to 

accommodate growing data volumes or decreasing capacity to allow for cost management 
 Pays for its cloud costs but depending on product/service offering will pass

those costs on to its customers; for example, pricing for Maxar’s online SecureWatch product is 
based on a $/gigabyte model

 Leverages the cloud for other subscription services like Secure Watch, GeoHIVE, or Weather Desk
https://www.maxar.com/splash/aws-partnership
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Highlight Points from the Case Studies Examined

 Planet

 Moved all of its satellite imagery and image processing to Google Cloud Storage and      
Google Cloud Platform as part of a multi-cloud strategy

 Enables customers to leverage Google Cloud’s global, flexible infrastructure and 
BigQuery to 
 process large volumes of Planet data on-the-fly, 
 build scalable workflows, and 
 inform business decisions in multiple use-communities

 Uses pre-emptible VMs to save up to 60% of the cost, taking advantage of short-lived 
compute instances for its batch processing

https://cloud.google.com/customers/planet
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 National Geographic
 Needed to develop a specific situation where the upload to the cloud could not be 

computer to cloud but from old media like tapes and discs to cloud.

 Began by using the Nirvanix Cloud for its archive and distribution. a financially failed 
first attempt

 Wanted to continue the transition to the cloud storage, maintenance, and use 
technology model despite situation

 Is now served by AWS.  
 Built upon the success of expanding its use of cloud services and last year 

announced the development of a cloud-based Conservation Intelligence Platform, 
aimed at providing real-time identification of endangered species and security 
alerts for protected areas. 

https://www.nationalgeographic.com/impact/article/corey-jaskolski-conservation-technology

Highlight Points from the Case Studies Examined
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Free and Open Policy Consideration

 When data is made available in the cloud, the new infrastructure, distribution of costs, and
variable cost structure raises questions about the meaning of “free and open data.” 

 In the past, with taxpayer funding and Congressionally-approved budgets, federal agencies have paid
for the acquisition, processing, storage, and provision of data and data products. As web access
and agencies’ computerized data management systems were evolving, most users were
permitted to access or download the data without paying. 

 Unless some internal accounting system was aligned with tracking various computer
transactions, users did not face a per-project cost for data manipulation and information analysis.
 The legacy systems’ costs were largely fixed within the agency’s operating budget.
 It was not readily apparent what cost was associated with an individual user’s activities. 
 The  performance of the system was similarly fixed, e.g., the rate at which data could be

downloaded was limited to the bandwidth provided by the legacy system, which fixed costs but
limited the ability to scale. 
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Free and Open Policy Consideration
Some things have changed in the cloud environment. 

 Commercially
 Historically data have price models
 If a user moves a copy of the data outside of the cloud, commercial cloud providers monitor 

and charge for the data egress 
 If analysis is conducted within the cloud environment, the compute activity of each user is 

similarly monitored and charged for
 Subscription pricing for ready-to-use cloud services/products is emerging

 Government
The commercial pay-as-you go configuration poses a challenge for government agencies 
committed to freely available and openly accessible data. 
 Most agencies accept that the government agencies pay the cost of data storage within the 

cloud environment.
 But, does free and open access to taxpayer-funded data and products require that 

governments also cover the costs of all types of data egress and all or specific levels of 
analysis?

18



How would Federal Agencies budget for costs?
 Previous research has shown that access to data at no cost has been essential to generating the 

significant socioeconomic benefits associated with such federal policies.
 The shift to cost effective and time efficient cloud computing at variable scaling reveals 

that during the transition approaches, government agencies have begun addressing these issues.

NASA chose to cover costs (up to a specified point) with the following:
Since the cloud is pay-as-you-go the EOSDIS team had to build new tools to ensure that the system can not violate the 
Antideficiency Act. This law prohibits the government from spending money that has not been appropriated.

1. Download the data to their own local machine, server, or HPC account – free of charge;
2. Connect to the Earthdata data from their (AWS) cloud instance – free of charge; or
3. Move the data out of the AWS-hosted cloud (free of charge) to another cloud platform 

of choice. The user is responsible for that storage cost.

ESA has adopted a system in which data view, download, and initial processing
(visualization, data cubes, clip, etc.) is free to users. However, anything that utilizes storage,

GPU/CPU or virtual computing requires payment per usage.

Free and Open Policy Consideration
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NOAA’s Big Data Project data alliances through the CRADA provided full NOAA-data access open and free to the public 
and industry but charged use fees for virtual machines on their IaaS.

• Without these public-private partnerships during this learning phase, egress costs for NOAA data were expected 
to increase along with demand, and NOAA felt that funding rising costs into the future would be prohibitive. 

• The BDP Cloud Service Providers were tasked with distributing the original data content only. Any use of value-
added products on the CSP's platform that used NOAA data, could have incurred a charge for those products 
in the same way that they would have then.

• The newly-awarded Enterprise Cloud task order provides a flat-rate contract for up to 200 petabytes of egress 
capabilities and discounted storage services through Amazon Web Services, providing robust dissemination 
services for NESDIS' operational partners while ensuring free and open public access to all NESDIS data. 

USGS placed a copy of its consolidated Landsat global data inventory into a commercial cloud , in March 2020, working 
under the 2018 Federal Cloud Computing Strategy.

 At that time, Landsat’s cloud architecture began using a hybrid approach with both the USGS cloud hosting 
solutions program and existing EROS center private cloud capabilities. USGS then announced that all current 
users of Landsat data, including redistributors, would continue to have access to Landsat data at no cost for 
downloading and processing files

• No cost processing, however, may not be unlimited, even using open-source tools. USGS EROS Center notes that 
some processing requests may incur costs. 

Free and Open Policy Consideration
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Recommendations from LAG

 Select a single commercial cloud provider to host the “master” publicly-accessible 
copy of Landsat data

 Utilize commercial cloud features such as replication of data into multiple availability 
zones to ensure a high level of resiliency and data availability

 Provide a mechanism for this data to be accessed by users on other cloud platforms

 Where possible, negotiate with the cloud providers for USGS to pay reduced or no 
cost for the data hosting and data egress

 Conduct further analysis of the appropriate economic model for providing this data, 
particularly with respect to the distribution of egress and cloud compute/ analysis 
costs among the government and users, to ensure that these choices are consistent 
with Landsat’s free and open data policy

21



The Study Continues …

New LAG Task:  

What is the openly accessible and freely available deliverable product of the 
future?

Assured processing to what Level product is needed?

Is the “product”:  
data, information, ARD, algorithms, calibration and validation services, 

specifications and standards, or ???
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Closing Thoughts – USGS on Correct Path

According to the Geospatial Imagery Analytics Market Size, Share, Growth Analysis Report 
https://www.globenewswire.com/news-release/2022/09/12/2514378/0/en/Geospatial-Imagery-Analytics-Market-Size-to-Hit-126-01-Billion-by-
2028-Exhibiting-a-CAGR-of-12-70-Comprehensive-Research-Report-by-Facts-Factors.html

 The global geospatial imagery analytics market size was valued at around USD 61.5 billion in 
2021 and is projected to reach USD 126.01 billion by 2028.

 Usage of big data and artificial intelligence (Al) to improve geospatial imagery analytics 
solutions and intense competition among market rivals are driving the market.

 By deployment model, the cloud category dominated this imagery analytics market in 2021.
Cloud-based deployment enables organizations to analyze and communicate data 
discoveries more effectively, foster collaboration, and give decision-makers quicker 
access to business intelligence
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