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What is Landsat?

The world's longest continuously operated land remote sensing satellite series and most widely used 

and cited land remote sensing data set, helping us understand and manage natural and human-induced 

landscape change via a multitude of land, water, and natural resource management applications.

Multi-spectral coverage in VNIR-SWIR-TIR**
-> to map surface composition & temperature

15 / 30 / 100 meter spatial resolution
-> to resolve human-scale land dynamics

16-day revisit frequency (8-days w/ two satellites)
-> global, seasonal coverage

Broad area collection => 12,000+ square miles per image
-> 1400 images/day = 18 million square miles/day

Highly calibrated “science quality” data
-> to resolve long-term trends & retrieve biophysical variables

Free and Open Data policy since 2008
-> 30 million products distributed and 4 billion data accesses

via Commercial Cloud in the last year alone

**VNIR: Visible Near-Infrared SWIR: Shortwave Infrared TIR: Thermal Infrared

Common Uses of Landsat data by Federal Agencies, States, and the private sector:

● Agriculture and Forestry
● Regional Land Use Planning
● Land Use/Land Cover 
● Fire/Disaster Management 
● Energy and Mineral Mapping

● Water Quality and Resources
● Global Change Science
● Flood Management 
● National Security
● Ecosystem Monitoring

● Famine Early Warning
● Carbon Assessment
● Drought Monitoring
● Transportation Planning
● Calibration/Validation
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Landsat Archive 

Operations

Reprocessed Landsat 

“Collection 2” 

available on the 

Amazon Cloud. 

On track for more than 

10 billion user 

accesses this year!

Landsat Operations Status
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Landsat NASA/USGS Partnership - Sustainable Land Imaging (SLI)
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Landsat Next
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https://svs.gsfc.nasa.gov/14262


Landsat Next Milestones/Status
▪

▪

▪

▪

▪
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▪
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Landsat Next Requirements Meet Emerging Needs
→
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Driving Applications for Landsat Next 
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2023 is a Huge Year for Communicating the Value of Landsat!

Challenge: How to convey the need to develop another Landsat mission in a cost-constrained 
and inflationary budget environment?

Solution: Engage prolifically across many audiences to describe why Landsat matters and 
continues to be needed in the decades ahead.

Key Messages:

• To meet the Nation’s growing needs for continued science-quality Earth observations, NASA and USGS
are developing the next-generation Landsat Next mission as part of a comprehensive operational land-
observing program using international partnerships and commercial data buys.

• As with the Global Positioning System and weather data, Landsat data are used every day to help us 
better understand our dynamic planet.

• Landsat Next ensures future generations will continue to reap the benefits of the Landsat series of 
measurements--trusted scientific data guiding a myriad of science and operational applications.

We need your help to ensure we reach as wide an audience as possible
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Congressional Communications Update

10

▪ USGS Director Applegate and NASA Earth Science 
Division Director St. Germain briefed staffers from the 
House Science, Space and Technology Subcommittee on 
Space and Aeronautics and from the House Committee 
on Natural Resources Subcommittee on Energy and 
Mineral Resources on 11/9/22

▪ Included details on the planned Triplets architecture

▪ USGS Associate Director Kevin Gallagher participated on 
an expert panel with representatives of NASA, NOAA, 
Maxar and the University of Colorado at a Senate 
Commerce Committee Space and Science Subcommittee 
Hearing on 12/1/22: “Landsat at 50 & the Future of U.S. 
Satellite-based Earth Observation”

▪ Senators Hickenlooper (D-CO) and Lummis (R-WY) 
presided; Senators Cantwell (D-WA), Blumenthal (D-CT), 
and Fischer (R-NE) attended at least some of the hearing

“NASA and USGS project teams recommended 

a Landsat Next mission concept with three 

identical smaller satellites launched together into 

a lower orbit than today's Landsats, meeting 

user requirements for improved spectral, spatial 

and temporal resolution”

Briefing to House staffers on 11/9/22:

Senate Hearing on Landsat 12/1/22

https://www.commerce.senate.gov/2022/12/landsat-at-50-the-future-of-u-s-satellite-based-earth-observation

Staffer briefings have begun with budget mark-ups

https://www.commerce.senate.gov/2022/12/landsat-at-50-the-future-of-u-s-satellite-based-earth-observation


Landsat Next Programmatics

Federal Landsat Next activities are funded from two Congressional 

committees:
• Commerce, Justice, Science and Related Agencies for NASA 

• Interior, Environment, and Related Agencies for DOI/USGS  

NASA Landsat Next funding is contained within the NASA Earth 

Science Division 
• Development of the space and launch segments – Landsat Next funding line

• Technology development – Sustainable Land Imaging – Technology line

DOI/USGS Landsat Next funding is contained within the National 

Land Imaging Program of the USGS Core Science Systems 

Mission Area
• Development and operation of the ground system and flight operations is 

through the Satellite Operations component of the NLI program funding line

• Science and applications work is through the Science, Research and 

Investigations (SRI) NLI funding line

11Both NASA and USGS require full funding in FY24 to develop Landsat Next
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Senate Resolution (S. Res. 721) celebrating Landsat’s 

50th Anniversary

July 26, 2022

Recognized the 

important contributions 

that data produced by 

the Landsat program 

provides to decision-

makers worldwide and 

the desire to continue the 

Landsat program into the 

next 50 years through 

Landsat Next

1
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Landsat Next Summary 
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•

•
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NASA “Landsat’s Next Chapter” Video https://svs.gsfc.nasa.gov/14262.
Embedded Video

https://svs.gsfc.nasa.gov/14262


mailto:tnewman@usgs.gov


Land Use/Land 
Cover Change

31%

Ag/Forestry
21%

Ecosystems
19%

Disasters
8%

Water
6%

Climate
7%

Energy and Minerals
4%

Ocean and Coastal
3%

Health
1%
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•
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▪

▪

▪

Surface Reflectance

Surface Temperature

Spectral Indices

Aquatic Reflectance

Snow Covered Area

Burned Area

Surface Water Extent

Evapotranspiration

Level -1 Level - 2 Level - 3

Digital Numbers

Top of Atmosphere 

Reflectance/Temperature
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Active fire showing Landsat visible imagery on the left and thermal imagery on the right. 

Evapotranspiration represents
vegetation/crop water use. 
Thermal data is essential for 
estimating evapotranspiration.
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•

•

https://css.umich.edu/factsheets/us-water-supply-and-distribution-factsheet
https://www.cdfa.ca.gov/statistics/
https://spinoff.nasa.gov/Spinoff2020/ee_2.html


•

•

•
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https://www.sciencedirect.com/science/article/pii/S0301479717304905
https://landsat.gsfc.nasa.gov/article/satellites-toxic-algae-patrol
https://landsat.gsfc.nasa.gov/article/satellites-toxic-algae-patrol
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OpenET, a public-private collaboration with over 30 experts in remote 
sensing science and technology. That includes NASA, USGS, USDA, DRI, 
the Environmental Defense Fund, and Google Earth Engine, to name a 
few! 

The result is after years of effort from partnering Federal agencies, 
universities, environmental groups, water managers, and farmers who 
use water to irrigate crops.

Find Data at:

https://openetdata.org

Photo by Ales Krivec on Unsplash

In collaboration with

Landsat provides 
crucial thermal 
information for 

estimating 
evapotranspiration and 

water use

https://unsplash.com/@aleskrivec?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/landscape?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Field Scale Evapotranspiration with Landsat

Albany, GA

Greenville, MS

Garden City, KSFresno, CA

Boise, ID2017 ET 

▪ Map crop water use 

for the nation

▪ Quantify water use 

trends since 1980s

▪ Improve water 

allocation and 

irrigation efficiency

▪ Monitor 

implementation of 

water management 

decisions

Landsat-based SSEBop

ET, 100 m.
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Landsat Actual Evapotranspiration Science Product

Albany, GA

Greenville, MS

Garden City, KSFresno, CA

Boise, ID

Landsat 2017

Mac Friedrichs, Gabriel Senay, EROS

• A provisional 

Landsat-derived  

Actual 

Evapotranspiration 

science product for 

the U.S. will be 

available in summer 

2020.

• Example here 

captures cropland 

ET and water use.



https://espa.cr.usgs.gov/
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•

1.0km10m 30m
31

https://blogs.worldbank.org/voices/do-costs-global-food-system-outweigh-its-monetary-value
https://afribary.com/works/a-dynamic-model-for-prediction-of-food-insecurity
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.14492
https://onlinelibrary.wiley.com/doi/10.1111/gcb.12838
https://www.ers.usda.gov/amber-waves/2015/september/amber-waves-in-the-fertile-crescent-the-changing-us-role-in-agricultural-markets-in-the-middle-east-and-north-africa/


•

•

•

•

32

https://www.usgs.gov/media/images/deforestation-7
https://www.usgs.gov/news/earthview-landsat-chronicles-deforestation-colombia
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Landsat Provisional Aquatic Reflectance

➢ Provisional Aquatic Reflectance for the 
conterminous U.S.

❑ Landsat 8 (2013 - present)

➢ On-demand, scene-based via EROS 
Science Processing Architecture (ESPA)

❑ espa.cr.usgs.gov/

❑ Product web page

San Francisco Bay, 2018.

Goal: Landsat 8 Provisional Aquatic 

Reflectance provides the foundational input to 

map optically active components of the upper 

water column in inland and near-shore waters. 

The moderate resolution (30m) offers the 

capability to map and monitor water constituents 

in coastal/inland water bodies and in 

marine/freshwater ecosystems, such as harmful 

algal blooms (HAB).

https://espa.cr.usgs.gov/
https://www.usgs.gov/land-resources/nli/landsat/landsat-science-products
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Landsat Fractional Snow Covered Area

➢ Available across Western U.S. at 30m from 
1984 to present and monthly/annual fractional 
composite products will be available in summer 
2020. 

➢Data Access

❑ earthexplorer.usgs.gov

❑ Product web page Craters of the Moon National 

Monument & Preserve, 2010.

Goal: Landsat Fractional Snow Covered 

Area (fSCA) products provide per-pixel 

fractional snow cover maps at the spatial 

resolution needed to resolve snow cover 

patterns across the Western U.S.  Snow 

cover is crucial for Western States water 

supply and resources management.  

http://www.earthexplorer.usgs.gov/
https://www.usgs.gov/land-resources/nli/landsat/landsat-science-products
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Dynamic Surface Water Extent

Goal: Enable monitoring 

of surface water from 

Landsat imagery at spatial 

and temporal resolutions 

useful for climate, 

hydrology and biologic 

science as well as 

land/water resource 

management.

Jones, J.W., 2019. Improved Automated 

Detection of Subpixel-Scale Inundation—

Revised Dynamic Surface Water Extent 

(DSWE) Partial Surface Water Tests. Remote 

Sens., 11, 374

❑ Available for the US

❑ Data Access: 
• earthexplorer.usgs.gov

• Product web page

http://www.earthexplorer.usgs.gov/
https://www.usgs.gov/land-resources/nli/landsat/landsat-science-products
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National Drought Monitoring for decision support

Goal: Improving monitoring of 

vegetation drought stress, 

phenological cycles and irrigated 

agriculture. Contribute to 

answering the questions “What 

are interrelations among climate, 

land cover, land use and water 

resources?” and “How does the 

relative strength of different 

drivers and controls on 

vegetation condition and water 

resources vary across time and 

space?



Landsat Next

LNext
Landsat Next
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Driving Applications for Landsat Next Triplets Architecture
Societal 

Benefit Area
Application Science Benefits from Landsat Next Hybrid Triplets

Agriculture

U.S and global 
agricultural 
monitoring

Sub-weekly revisit will allow USDA FAS, FSA and NASS more precise observation of crop emergence – a critical growth stage for modeling crop 
development and monitoring crop condition – enabling capture of key phenological dates to estimate crop yield, such as greening and leaf area amount 
and health – key indicators for predicting food supply and food shortage, foreign aid and global food security. USDA RMA relies on high frequency 
Landsat data for continuous monitoring in detection of possible instances of fraud, waste, and abuse.  

Crop residue 
monitoring/soil 
conservation

Sub-weekly observation in early growing season can allow USDA NRCS to detect cover crop and crop residue for soil conservation at the field-scale. 
Cost-share programs encourage use of cover crops to achieve conservation objectives, relying on cover crop termination dates to determine incentive 
payments to farmers. Requires weekly clear observations to determine crop termination dates accurately; timing of crop residue monitoring critical –
missing an image means missing the opportunity to see crop residue before cultivation.

Forestry
Forest health 
monitoring

At least weekly revisit will aid USFS, BIA, BLM, FWS, NPS and USGS in the detection and identification of insect/disease agents for forest health 
monitoring, since symptoms are often seasonal and transient. Aids global forest monitoring for carbon sequestration and emissions. Global Forest 
Watch relies on Landsat to generate deforestation alerts and requires more frequent observation to detect deforestation before agricultural planting 
and vegetation recovery “hide” the forest loss, capturing onset of deforestation, impact and swift response. 

Water 
Resources

Evapotranspiration 
and water use

At least weekly observations of evapotranspiration (ET) are needed for field-scale ET estimates and continuous water use monitoring operationally by 
BOR, USGS, FAS, NASS and Western States. The improved capabilities will provide more timely and accurate water use information to water managers 
and other stakeholders.

Water 
Quality

HAB detection and 
monitoring

The new targeted spectral bands for water quality provided by Landsat Next will enable detection of specific organisms that cause harmful blooms such 
as cyanobacteria at higher frequency to allow early detection and timely warning/mitigation, used by EPA, NOAA, USGS, NIH, NASA and other 
state/local water resources and public health agencies. 

Cryosphere
Snow/water 
availability

Higher temporal frequency and new targeted spectral measurement capabilities of Landsat Next will reduce cloud cover contamination while increasing 
detection of rapidly evolving snow processes and melt timing and measure the presence of liquid water content and snow grain size for melt state 
determination, which together improve prediction of water availability and volume. 

Public 
Health

Monitoring urban 
heat islands

At least weekly revisit can help capture more frequent, intense, and longer heat waves as climate change indicators, and help define more effective 
mitigation strategies for NIH, FEMA and local governments for urban heat wave seasons at urban district/residential area scales.

Wildfire 
Pre- and post-fire 
assessment

Sub-weekly revisit is needed to capture onset of more frequent wildfires and provide immediate post-fire response to Federal, state and local land 
management agencies by assessing burn severity, and mapping and monitoring post-fire landslide hazards, providing timely information for effective 
post-fire burned area emergency response—BAER teams need Landsat imagery within 7 days of containment.  


