
10
m

ee
tin

g 
su

m
m

ar
ie

s
The Earth Observer January – February 2021 Volume 33, Issue 1

An Update on the 2020 Activities of the Landsat 
Science Team 
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Introduction 

Landsat satellites have been collecting imagery of 
Earth’s land areas continuously since 1972, and the 
utility of the archive for science continues to grow. At 
present, two satellites are operational (Landsat 7 and 
Landsat 8), with Landsat 9 under development.1 
The U.S. Geological Survey (USGS)/NASA Landsat 
Science Team (LST) held its winter meeting February 
4–6, 2020, in Phoenix, AZ, to discuss the USGS data 
products strategy, the status of the upcoming Landsat 9 
mission, and requirements for future land-imaging 
missions—see Photo below. 

During the meeting, LST members had the opportunity 
to visit the Northrop Grumman Space Systems assembly 
facility in Gilbert, AZ, and see the Landsat 9 spacecraft 
being built. At the time of the visit, both the Operational 
Land Imager 2 (OLI-2) and Thermal Infrared Sensor 
2 (TIRS-2) had been mechanically integrated onto the 
spacecraft bus. The Northrop team also led a tour of their 
integration and test facilities, including clean rooms and 
environmental test facilities.

The LST had made plans for a summer meeting in 
Madison, WI; however, the COVID-19 pandemic 
brought an abrupt end to in-person gatherings in 

1 To read much more about Landsat’s history and highlights 
from the first 20 years of Landsat 7, see “The Living Legacy of 
Landsat 7: Still Going Strong After 20 Years in Orbit” in the 
July–August 2019 issue of The Earth Observer [Volume 31, 
Issue 4, pp.4–14—https://go.nasa.gov/390VE6w].

March 2020, which forced the LST to move to online 
meetings for the foreseeable future. Therefore, the LST 
had to adjust its meeting strategy to accommodate the 
new virtual-meeting realm the world suddenly had 
entered. Beginning in August, and every month since, 
the LST has held monthly online topical meetings, 
two-to-three hours in length.

This article summarizes the main discussions of the 
February meeting, as well as highlights from the subse-
quent monthly meetings held in 2020. The full agenda 
and meeting presentations can be found at https://www.
usgs.gov/core-science-systems/nli/landsat/landsat-science-
team-meeting-february-4-6-2020. 

February Meeting

C.J. Loria [USGS Earth Resources Observation and
Science (EROS) Center—Director] and Peter Doucette
[USGS National Land Imaging (NLI) Program]
gave opening remarks on the status of land science
within USGS. Loria noted the burgeoning interest in
improved spatial resolution and spectral information
for future Landsat missions, and how land remote
sensing data could support the EarthMap2 concept of
integrated geospatial information. Doucette discussed
priorities within the USGS’s NLI Program, including
operational continuity for Landsat 8 and 9; development

2 EarthMap is a term being used to refer to the USGS’s vision 
for integrated Earth System information for science and deci-
sion support. To learn more, visit https://my.usgs.gov/confluence/
pages/viewpage.action?pageId=635125463. 

Photo. The USGS/NASA Landsat Science Team at the February 2020 meeting in Phoenix, AZ—the group’s last in-person gathering before the 
COVID-19 pandemic necessitated virtual meetings. Photo credit: Jeff Masek

https://go.nasa.gov/390VE6w
https://www.usgs.gov/core-science-systems/nli/landsat/landsat-science-team-meeting-february-4-6-2020
https://www.usgs.gov/core-science-systems/nli/landsat/landsat-science-team-meeting-february-4-6-2020
https://www.usgs.gov/core-science-systems/nli/landsat/landsat-science-team-meeting-february-4-6-2020
https://my.usgs.gov/confluence/pages/viewpage.action?pageId=635125463
https://my.usgs.gov/confluence/pages/viewpage.action?pageId=635125463
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of Landsat Next;3 the upcoming release of Land Change 
Monitoring, Assessment, and Projection (LCMAP) data-
sets; and development of Analysis Ready Data (ARD)4 
from the Landsat archive. Doucette also noted new 
emphasis on the application of cloud computing and 
development of artificial intelligence/machine learning 
algorithms for land information products.

Chris Crawford [EROS] gave on overview of current 
EROS activities, focusing on Landsat operations and 
data production. USGS has moved toward a collection-
based archive for Landsat data, with both Level 1 (top-
of-atmosphere) and Level 2 (atmospherically corrected) 
image products available. Collection 2 products, featur-
ing improved geolocation via incorporation of new 
ground control, are being processed during calendar 
year 2020. Crawford also discussed the status of Global 
ARD product prototyping, which would be tiled and 
put into a global projection for easy analysis. While the 
LST was generally in favor of implementing Global 
ARD products as soon as possible, given the processing 
burden required, USGS felt that further study may be 
needed. Crawford also discussed the December 2019 
safehold event of Landsat 8. The safehold occurred 
during a night, off-nadir pointing event, such that the 
spacecraft onboard systems anticipated that a direct 
look at the sun could occur at the Earth’s terminator. 
The team discussed the wisdom of permitting such off-
nadir acquisitions in the future. Crawford emphasized 
that the flight operations team would improve planning 
for future off-nadir acquisitions to minimize the prob-
ability of future safehold events.

Crawford also led a discussion exploring the utility of 
continuing to acquire Landsat 7 images in 2021. Since 
Landsat 7 no longer has sufficient fuel for inclination 
maneuvers, its equatorial crossing time will move earlier 
in the morning, altering solar illumination conditions 
within the imagery. Images with lower sun elevation 
are not consistent with the historical Landsat image 
archive and may produce erroneous results when used 
for multi-date change detection. However, given delays 
in launching Landsat 9, the LST subsequently endorsed 
the continued collection of Landsat 7 data until 
Landsat 9 becomes operational—even if those data 
cannot immediately be incorporated into the archive 
due to the lower sun angles. 

Del Jenstrom [NASA’s Goddard Space Flight Center 
(GSFC)] and Brian Sauer [EROS] presented the 

3 Landsat Next is the term being used to refer to Landsat 10. 
As is discussed in this summary, Landsat 9 is essentially a 
copy of Landsat 8, both of which are similar to Landsat 7. 
However, the “next” Landsat is expected to differ significantly 
from its predecessors.
4 To learn more about Analysis Ready Data, visit https://www.
usgs.gov/core-science-systems/nli/landsat/us-landsat-analysis-
ready-data?qt-science_support_page_related_con=0#qt-science_
support_page_related_con. 

status of Landsat 9 development.5 Landsat 9 is a 
near copy6 of Landsat 8 and will host the OLI-2 and 
TIRS-2 instruments. Both instruments have been 
delivered to Northrop Grumman Space Systems (the 
spacecraft vendor) and integration was underway at 
the time of the meeting. Sauer presented details of 
the Landsat 9 ground system development, which is 
proceeding according to schedule.

Planning for a follow-on mission for Landsat 9 is also 
underway. Jeff Masek [GSFC] discussed the outcomes 
of the 2019 Architecture Study Team for a Landsat 
Next mission. Surveys from the USGS revealed a 
strong desire for improved spatial resolution, more-
frequent coverage, and a limited number of additional 
spectral bands to support new applications such as 
water-quality monitoring. After reviewing a set of 
mission concepts generated by the Architecture Study 
Team, NASA and the USGS subsequently endorsed 
a superspectral mission concept with 10-m (~33-ft) 
spatial resolution in the visible/near-infrared, 60-m 
(~197-ft) resolution in the thermal infrared, and 
some 25 spectral bands across the entire spectrum. 
Preformulation work on the Landsat Next concept 
began in April 2020 and will culminate in a Mission 
Confirmation Review in late 2021.

LST members Curtis Woodcock [Boston University], 
Matthew Hansen [University of Maryland, College 
Park (UMD)], Mike Wulder [Canadian Forest 
Service], and David Roy [Michigan State University] 
returned to the concept of global ARD, with a series 
of presentations that illustrated the science applica-
tions of having gridded, tiled reflectance datasets avail-
able. Topics included mapping wildfire burned areas, 
biomass dynamics of Canadian forests, and global land 
cover analysis—for example, see Figure on page 12. 

Kristi Kline [EROS] gave an update on the Landsat 
Products Improvement Project, an effort to provide new 
user interface and access mechanisms to the Landsat 
archive. Landsat data that can be processed from the 
archive (except for a temporary cache of the most recently 
acquired images) will be migrated to the commercial 
cloud 7 for storage and distribution. Cloud-based Landsat 
data will be stored in Cloud Optimized GeoTIFF (COG) 
format to support advanced services such as subsetting 
and individual spectral band downloads. Product meta-
data will be available in a SpatioTemporal Asset Catalog 
(STAC) format to promote interoperability. Finally, 
5 UPDATE: Landsat 9 was originally scheduled for launch 
in December 2020. However, delays with spacecraft integra-
tion and (subsequently) COVID-19 have delayed launch to 
September 2021.
6 The only differences between Landsat 8 and Landsat 9 are 
that the TIRS-2 instrument underwent an optical redesign to 
limit stray light and the electronics were made redundant to 
bring the instrument to Class B.
7 The commercial cloud refers to cloud computing resources 
that are provided by commercial vendors. Examples would be 
Microsoft’s Azure and Amazon Web Services. 

https://www.usgs.gov/core-science-systems/nli/landsat/us-landsat-analysis-ready-data?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/core-science-systems/nli/landsat/us-landsat-analysis-ready-data?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/core-science-systems/nli/landsat/us-landsat-analysis-ready-data?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/core-science-systems/nli/landsat/us-landsat-analysis-ready-data?qt-science_support_page_related_con=0#qt-science_support_page_related_con
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USGS is working on LandsatLook, a new online tool 
geared towards direct commercial cloud access to Landsat 
data (https://landlook.usgs.gov). 

The third and final day of the meeting focused on inter-
actions between Landsat and the European Sentinel-2 
mission, the Landsat-like part of the European 
Copernicus satellite program for environmental moni-
toring. Cody Anderson and Mike Choate [both at 
EROS] discussed the adoption of the Sentinel-2 Global 
Reference Image (GRI) along with the Landsat 8 
ground control dataset to improve geolocation of 
Collection 2 Landsat imagery and improve geospatial 
interoperability with the Sentinel-2 mission. Jeff Masek 
also provided an update on the Harmonized Landsat–
Sentinel-2 (HLS) project (https://go.nasa.gov/3o4BcGh), 
which is providing a single surface reflectance dataset 
using inputs from both sensors—see example on 
page 24 of this issue. A new, global version of HLS is 
being processed by the Interagency Implementation 
and Advanced Concepts Team (IMPACT) at NASA’s 
Marshall Space Flight Center and should be available 
from the Land Processes Distributed Active Archive 
Center in late 2020.

Patrick Griffiths [European Space Agency (ESA)] 
then presented an update on the European Copernicus 
program. Sentinel-2 continues to acquire excellent 
quality data, and new high-priority missions are moving 
forward within ESA, including a new Land Surface 
Temperature Mission (LSTM). However, Griffiths 
noted that due to technical limitations on the archive, 

access to the historical Sentinel-2 archive would be 
restricted to a few scenes per hour from the Copernicus 
OpenAccess Hub.8 This restriction on data downloads 
raised concerns with the LST, and the USGS was asked 
to raise the issue at future bilateral meetings.

Beginning with Collection 2, the USGS has started 
producing standard, operational Level-2 products 
(surface reflectance and temperature) from Landsat, 
and in parallel has initiated production of selected 
Level-3 products for the U.S. These include surface 
water extent, evapotranspiration, snow cover, and 
aquatic reflectance. Chris Crawford reviewed the 
process of adopting and validating algorithms for 
higher-level products (“research to operations”) and 
noted that active engagement of the LST was desired 
in introducing new algorithms and data products for 
transition to operational status. 

August–October Meetings

The August LST meeting focused on Landsat 
Collection 2 processing status and the migration of 
the Landsat archive to USGS-contracted commercial 
cloud platforms. The LST brought up various concerns 
regarding the migration to Collection 2, including 
availability of lower processing level, top-of-atmosphere 

8 The Copernicus Open Access Hub (https://scihub.coperni-
cus.eu; previously known as Sentinels Scientific Data Hub) 
provides complete, free, and open access to user products 
from all Sentinel missions, starting from the In-Orbit 
Commissioning Review (IOCR).

Figure. Abandonment of marginal farmland was a key part of land change in the post-Soviet era (i.e., since 1991) across Eastern Europe and 
Southern Russia. This map shows the distribution and year of agricultural land abandonment in these areas. It was generated by analyzing thou-
sands of Landsat images acquired during the last 30 years. Image credit: Volker Radeloff [University of Wisconsin, Madison]

https://landlook.usgs.gov
https://go.nasa.gov/3o4BcGh
https://scihub.copernicus.eu
https://scihub.copernicus.eu
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reflectance and apparent temperature products, the lag 
time associated with Level 2 processing, and the relative 
geolocation differences between heritage Collection 1 
and new Collection 2 datasets. The team also pushed 
for further processing the Landsat Multispectral 
Scanner (MSS) archive from the 1970s and 1980s in 
order to extend the available record of Level-2 products 
for analysis.

The October LST meeting focused on Landsat Next. 
Following introductory remarks from Tim Newman 
[USGS—Coordinator for National Land Imaging] and 
Peter Doucette, Jim Pontius [GSFC—Landsat Next 
Project Manager] gave an overview of Landsat Next 
Pre-Phase A activities for 2020-21. These activities 
include Mission Design Studies, formulating mission 
requirements, and issuing a Request for Information 
(RFI) leading to a Mission Concept Review by the end 
of 2021. Zhuoting Wu [USGS] discussed the outcome 
of a series of virtual workshops held during May and 
June to refine the spectral band choices for the new 
sensor. Jeff Masek and Chris Crawford reviewed the 
RFI and Draft Mission Requirements. At present, the 
draft Landsat Next requirements specify higher spatial 
resolution [10–20 m (33–66 ft) in the reflective bands 
and 60 m in the thermal infrared] compared to past 
Landsat satellites, as well as additional spectral bands. 
The radiometric quality of Landsat Next is anticipated 
to be on par with the current Landsat 8 system. New 
orbits are being investigated that could provide more 
frequent (<16 day) temporal revisit. Pontius noted 
that a key trade for Landsat Next will be the decision 
whether to use a traditional single-platform architecture 
or a constellation of narrow-swath platforms. A constel-
lation approach offers potential advantages, including 
improved temporal revisit, resiliency in case of the 
failure of an individual platform, and possible cost 
savings through constructing instruments and platforms 
via an “assembly line” approach. However, narrower 
swaths also provide smaller individual images, and some 
geographic context for image analysis is therefore lost.

Conclusion

LST meetings provide a public forum for discuss-
ing the state and future of the Landsat mission. After 
nearly 50 years of land monitoring, Landsat continues 
to serve as a backbone for the remote sensing science 
and applications communities. The multidecadal data 
record provides an invaluable view of the changes 
that have taken place across the land, cryosphere, and 
coastal environments, and how human activities have 
altered the planet’s biosphere. The migration within 
USGS toward standard, collection-based data products 
has provided a structure for continuously improving 
the quality of Landsat data, and for introducing new 
biophysical and geophysical products derived from the 
Landsat archive. 

The switch to shorter, more frequent online LST meet-
ings during the COVID-19 pandemic has generally 
been successful. Future monthly team meetings will 
focus on further planning for Global ARD, initial plan-
ning for Collection 3 data products, U.S.–European 
cooperation on Landsat and Copernicus, and experi-
ences with the Landsat Collection 2 data products. The 
coming year will also see an increasing focus on the 
upcoming launch of Landsat 9, currently scheduled for 
September 2021.

In addition to the monthly meetings covering LST 
business, Justin Huntington [Desert Research 
Institute] has set up a monthly seminar series to provide 
a forum for Landsat-related research updates. These 
seminars have covered a diverse range of topics since the 
summer, including the USGS surface water product, 
application of Landsat data to biodiversity assess-
ments, global mapping of burned areas, application of 
reflectance time series to land cover change, and new 
approaches to atmospheric correction.

Additional information about Landsat 9 and the 
Landsat science mission can be found on the GSFC 
Landsat site (https://landsat.gsfc.nasa.gov).  

NASA Science at the First Virtual AGU Fall Meeting
continued from page 9

Summary

Despite exceedingly unusual circumstances, the 
NASA Science exhibit community has persevered 
and remains committed to sharing the science that 
results from the myriad activities the NASA team 
undertakes. COVID-19 accelerated an already existing 
trend toward virtual events. Although different in 
many ways from in-person events, virtual events also 
offer new opportunities, including the ability to reach 
more people than ever before, describe data analytics, 
and provide creative online features (e.g., gamification 
and participation points). Even after life “returns to 

normal,” it seems likely many scientific conferences and 
events will include a virtual component, offering a 
hybrid experience (i.e., a mix of in-person and virtual 
participation).

For nearly 30 years, NASA’s Science Support Office 
has strived to provide an inspiring and interactive 
venue that enables a variety of audiences worldwide 
to connect with NASA Science. That mission remains 
strong, and we look forward to sharing NASA science 
with each of you via a variety of information transfer 
mechanisms. Explore with us.  

https://landsat.gsfc.nasa.gov/
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