Landsat Data Continuity Mission
Overview

JACIE Meeting
March 20, 2007

Ray Byrnes
Liaison for Satellite Missions
USGS Land Remote Sensing Program

Ed Grigshy
Landsat Program Executive
NASA Science Mission Directorate




Landsat Data Continuity Mission (LDCM)

» 2001-3: Unsuccessful attempt at government-industry partnership
for LDCM “data buy”
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2004-5: Concept to place LDCM instrument on National Polar-
orbiting Operational Environmental Satellite System (NPOESS)
proved too complex

» 2005: White House directive for NASA to acquire and USGS to
operate a free-flyer LDCM spacecraft

» 2006 NASA and USGS team formulates LDCM
requirements/operational concepts and prepares procurements for
subsystems

2007 NASA and USGS initiating LDCM procurements and
completing Mission Formulation
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NASA/USGS Mission Responsibilities

- NASA:

— Procure LDCM space segment: instrument, spacecratft, flight
software, and launch service

— Integrate end-to-end mission components

— Lead on-orbit checkout and acceptance testing

— Transfer flight segment to USGS

— Provide pre- and post-launch technical support to USGS
Co-chair Landsat Science Team

- USGS:

— Procure and develop LDCM ground system: flight operations
facility, data capture sites, data archive and processing systems,
data access and distribution systems

— Operate space segment and ground system
— Lead on-orbit data calibration activities
— Provide pre-launch technical support to NASA




LDCM NASA Procurement Segments

» NASA:

— Instrument:
RFP released to industry Jan. 07
Selection process underway

— Flight Operations Software Package:
RFP to industry ‘07

— Spacecraft:

To be procured via NASA’s Rapid Spacecraft Development
Catalog of commercial vendors in ‘07

— Launch Vehicle:

Kennedy Space Flight Center leading procurement
Draft RFP released 6 Mar — Final by end of March




LDCM USGS Procurement Segments

USGS:
— Ground Receiving Network Resources:
RFP to industry ‘08
— Flight Operations Team:
Request for Information (RFI) Mar. '07; RFP ‘07
— Mission Operations Facility:

TBD — Commercial construction modifications at EROS ‘08; back-up
site to be selected ‘07

— Image Processing Capability:

To be developed by USGS Technical Support Services Contractor
— Archive Capability and Data User Portal:

RFI to industry '07; RFP ‘08
— Collection Planning Capalbility:

Landsat 7 data collection model to be revised by USGS Technical
Support Services Contractor
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LDCM Data Distribution Concept

4+

Maintain primary elements of current data policy

— Unrestricted user access to Landsat data archive

— Timely delivery of un-enhanced data

— Unrestricted user applications of USGS-distributed products
— Value-added services provided by the commercial sector

Distribute GIS-ready products electronically
— Preprocessed, orthorectified (terrain-corrected) imagery
— Web-enabled user access and data retrieval

4

Global Landsat orthorectified data sets currently available from
1970s, circa 1990, circa 2000 (circa 2005 data set TBD)

LDCM pilot project using preprocessed Landsat 7 scenes of U.S.
sites to begin spring 2007




LDCM Launch Date vs. Data Gap

- Projected LDCM launch late 2011 (ambitious schedule)

- Previous fuel-depletion projection for Landsat 5 and 7 was
late 2010
— Atmospheric drag has been less than anticipated
— Repositioning orbital “burns” have been very efficient
— Revised fuel-depletion dates may be forthcoming

- USGS/NASA-led Data Gap Study Team investigating
alternatives to at least partially offset potential data gap

— Technical investigations of data from India’s ResourceSat and
China/Brazil CBERS satellites nearing completion

— Other systems are also under consideration

— Request for Information distributed by USGS February 2007;
responses due 2 April 2007




Some Alternate Data Source Options
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U.S. Geological Survey - Overview

Mission: The USGS serves the
Nation by providing reliable
scientific information to:
— describe and understand the
Earth:

— minimize loss of life and
property from natural disasters;

— manage water, biological,
energy, and mineral resources;

— enhance and protect our
quality of life.

Vision: USGS has become a worlc
leader in the natural sciences ¥\
thanks to our scientific excellence »
and responsiveness to society’s
needs.

d
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USGS Remote Sensing Imagery

- Landsat class satellite operation
- Landsat Data Continuity Mission

- Manage National Satellite Land Remote Sensing Data Archive and
other satellite and aerial remote sensing archives

- Coordinate data acquisition and archive from commercial and
international sources

- Provide leadership in land remote sensing, land use change
research, and data utilization (as in JACIE)

- Support U.S agriculture/forestry, land use management, global
change research, hazards management

- Support U.S. homeland security and foreign policy interests
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Landsat 5 Status

- L5 and its Thematic Mapper (TM) sensor have been operating on
orbit for 23 years; three year design life

— Large fuel tank was designed to lower orbit for Shuttle retrieval

— No onboard data recorder — US and 9 International Cooperators (12
ground stations) capture TM data

— Some critical subsystems running on back-up components (as in the X-
band amplifier)

— Solar array drive malfunctioned in November 2005 and again later;
operations changed in 2006 to fixed-array mode

— Full US and partial global coverage still being captured

— Previous fuel-depletion estimated for 2010: current model may reach
2012

— Satellite could still fail anytime before launch of LDCM in 2011

— Landsat Team has track record of recovery from potential mission-ending
anomalies
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Landsat 7 Status

- L7 and its Enhanced Thematic Mapper-Plus (ETM+) sensor have
been operating on orbit for 8 years; five year design life

— ETM+ scan line corrector (SLC) failed May 2003; USGS developed filler
products

— 1 of 3 L7 gyros turned off May 2004; USGS developing 1-gyro flight
capability

— Other subsystems still operating nominally

— L7 will transition to bumper mode in April 2007

— Landsat 7 data still worthwhile for some users (global change monitoring,
etc.), but is of limited use for others (near-real-time crop assessments,
etc.)

— Full US and seasonal global coverage continues for long-term archive
— Previous fuel-depletion estimated for 2010; current model may

reach 2011
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Landsat Data Continuity Mission (LDCM)

USGS NASA partnership
NASA - satellite, instrument, launch
USGS- Ground station and Operations
Projected LDCM launch late 2011 (ambitious schedule)

Maintain primary elements of current data policy

— Unrestricted, timely delivery of unenhanced data

— Unrestricted user applications of USGS-distributed products

— Value-added services provided by the commercial sector
Distribute GIS-ready web enabled products electronically
— Preprocessed, orthorectified (terrain-corrected) imagery
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Landsat Data Gap

- USGS/NASA-led Data Gap Study Team investigating
alternatives to at least partially offset potential data gap

— Technical investigations of data from India’s ResourceSat and
China/Brazil CBERS satellites nearing completion

— Many other systems are also under consideration

— Request for Information distributed by USGS February 2007,
responses due 2 April 2007
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ResourceSat — Landsat 7 Coincident Collect

All scenes collected
June 19th, '05
Centered over
Mesa/Phoenix, AZ

Swath Widths
AWIFS: 740 km
Landsat: 181 km
LISS-111: 141 km




L5 TM WRS Path = 219 Row =076
Nadir looking Acquisition Date: Dec 29, 2004
CBERS-2 CCD Path =154 Row = 126

Acquisition Date: Dec 30, 2004

oy

Gobi (Dunhuang) desert test site
Data acquired on
Aug 25, 2004 (20 min apart)

L5 TM WRS Path = 137 Row = 032
Nadir looking (right)

CBERS-2 CCD Path = 23 Row =55
side-looking (off-nadir-look-angle=-
6.0333) (left)

L5 TM WRS Path =217 Row =076
Nadir looking Acquisition Date: Nov 16, 2005
CBERS-2 CCD Path =151 Row =126
Acquisition Date: Nov 16, 2005
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Remote Sensing Data Access and Archive

Film Archives Digital Archives
- 1939 to Present - 1972 to Present
- 24 Major Collections - 1to 2 Terabytes / Day
- Multiple film formats/sizes - 2.8 Petabytes
- Over 8.6 million frames - Over 21 million files

Responsibilities
» Populate the Archive

e Preserve the Archive - HOLD in TRUST
* Provide Access to the Archive

e Distribute Products from the Archive

» Manage and Improve the Archive

» Seek Advice in the Management of the Archive
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Digitization of the Historical Film Archive

TIFF image
To Storage
System

Archive to Phoenix
Digitizing system
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Accessing Data Remote Sensing Data

Earth Explorer
http://earthexplorer.usgs.gov

Global Visualization Viewer
http://glovis.usqgs.gov/

The National Map
http://nationalmap.usgs.gov

Seamless
http://seamless.usqgs.qov

NASA DAAC EDG
http://Ipdaac.usgs.gov/main.asp

Web Mapping Services
http://gisdata.usgs.net

Commercial RS Satellite Archive
http://crssp.usgs.gov



http://earthexplorer.usgs.gov/
http://glovis.usgs.gov/
http://nationalmap.usgs.gov/
http://seamless.usgs.gov/
http://lpdaac.usgs.gov/main.asp
http://gisdata.usgs.net/
http://crssp.usgs.gov/
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Commercial Data and Acquisition
Management

« USGS Commercial Remote Sensing Space Policy (CRSSP)
— http://crssp.usgs.gov/

+ CRSSP Imagery-Derived Requirements (CIDR) Entry Tool
— http://cidr.cr.usgs.gov/

+ USGS Commercial Data Purchases (UCDP) Imagery
Collection

— http://edc.usgs.gov/products/satellite/ucdp.html

+ USGS Commercial Remote Sensing Data Contracts
(CRSDCQC)

— http://geodatacontracts.er.usgs.gov/crsdc/index.htmi



http://crssp.usgs.gov/
http://cidr.cr.usgs.gov/
http://edc.usgs.gov/products/satellite/ucdp.html
http://edc.usgs.gov/products/satellite/ucdp.html
http://geodatacontracts.er.usgs.gov/crsdc/index.html
http://geodatacontracts.er.usgs.gov/crsdc/index.html
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USGS System Characterization

bl

Satellite Characterization and Calibration
— US system calibration and characterization group
— Part of Joint Agency Commercial Imagery Evaluation (JACIE) Team
— Working on Landsat Data Gap Assessment

Aerial Mapping Sensor Characterization and Calibration
— Film Camera Calibration — Optical Science Lab
— Digital Aerial System and Product Characterization
— Digital Camera Calibration - Medium Format Camera Calibration Lab
— In situ Calibration/Characterization for both analog and digital sensors
— USGS Quality Assurance Plan for Digital Aerial Imagery
Satellite and Aerial System characterization and calibration sites
— In situ range specifications and range development
— Ground Instrumentation supporting product validation

http /[lcalval.cr. usgs gov/

b |

b |
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USGS Digital Ortho-Photo and Elevation
Programs

- Data Ingest, archive, and distribution for the National Map
— National partnerships — Federal, State, Local
— Seamless archive interface

National Digital Elevation Dataset
— National Digital Elevation Program
— USGS National LIDAR group - http:\\lidar.cr.usgs.gov

Emergency response and hazards support
Support Imagery for the Nation (IFTN)
FGDC standards and Digital Imagery QA Guidelines

o

bl

h

h
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USGS Plan for Quality Assurance of Digital

Aerial lmagery

r

USGS Plan for Quality Assurance of Digital Aerial Imagery

— Acquisition Guidelines and Specifications

— Manufacturer Certification

— Data Provider Certification

— Quality Assurance Guidelines (Product Delivery evaluation standards)
— Support and Training

IADIWG: Inter-Agency Digital Imaging Working Group

— Formed and chaired by USGS in 2005
— Represents the 14 leading US Gov't agencies involved in aerial imaging

Cooperating agencies: BOR, BLM, COE, DOT, EPA, FSA, FWS, NASA,
NIST, NGA, NOAA, NRCS, USFS, and USGS

USGS Plan approved and supported by IADIWG
— Govt. and Industry support via workshops and conferences




Digital Orthophoto Quadrangle 1m Coverage
Though The Seamless Server

The Seamless Server 1m Orthoimagery L
(Digital Orthophoto Quadrangles)
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The total terabytes of 1m DOQ data on SDE (spatial database engine) is 18.4.
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High Resolution Orthoimagery «un reouion COvVerage
Through The Seamless Server

«#—_  The Seamless Server High Resolution Orthoimagery
ﬁ' "'}";r--u..k__x__m__ (<1 meter resolution)

o Legend

\ - High Resolution Crihelmagery 2000
[ High Resalution Ortheimagery 2001

High Resolution Crithoimagery 2002

- High Resolution Crthoimagery 2003
[ : High Resolution Crtheimagery 2004
High Resolution Ortheimagery 2005

- High Resolution Crthoimagery 2006

The total terabytes of High Resolution Orthoimagery
data on SDE (spatial database engine) is 31.1.
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Seamless Data Access

» Peak Dally
Load:

-~ > 7,000,000
maps
rendered

» ~5.000
visitors
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Imagery for the Nation (IFTN)

Administered by the USGS

6-in imagery over Census blocks with a population greater than 1,000/sq.mi.,
3-year cycle, 50% cost-share with States and localities.

1-ft imagery over counties with a population greater than 25/sq.mi., 3-year
cycle

1-m & 2.5-m imagery over Alaska, 5-year cycle
Administered by USDA-FSA

1-m imagery over 48 States (NAIP), 1-year cycle
1-m imagery over ocean islands (HI, PR, VI, etc.), 3-year cycle

All imagery acquisition would be contracted

USGS, USDA-FSA would quality assure imagery

USGS, USDA-FSA would archive and disseminate imagery
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USGS Land Remote Sensing Program
Mission Goals

- Leadership among U.S. civil agencies for:
— Managing U.S. requirements for operational land
iImaging
— Acquiring, managing, and distributing land-image data

— Managing U.S. land-imaging satellite resources as
necessary for U.S. Government




Back-up

September 21, 2006 30
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Joint Agency Commercial Imagery
Evaluation (JACIE) Team

r

Excellent technical JACIE team partnership - NASA,
NGA, USGS, and USDA

Satellite & Aerial sensors forum very useful to the U.S.
and International remote sensing community

Provides:

Imagery users with an independent assessment with
respect to product quality and usability

new applications and understanding of remotely sensed
data

Excellent government/industry communication and
cooperation model
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Imagery for the Nation (IFTN)

All imagery acquisition would be contracted
- 6-in & 1-ft imagery via aerial

- 1-m imagery over Alaska via aerial

- 2.5-m imagery over Alaska via satellite

- 1-mimagery over 48 States (NAIP) via aerial
- 1-m imagery over ocean islands via satellite

USGS, USDA-FSA would quality assure imagery

USGS, USDA-FSA would archive and disseminate imagery




Center for Lidar Information Coordination and
Knowledge - CLICK

CLICK is designed to =<USGSIJITN SN N

Welcome to the USGS Canter for LIDAR Infermation Coordination and Knowledge

facilitate innovation in
the scientific community
by providing a place for
all LIDAR users—inside
and outside the USGS—
to visit, ask and answer
questions, and coordinate
with others who are
seeking or have data in
their study area.

http:\lidar.cr.usgs.gov




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20602

December 23, 2003

MEMORANDUM FOR THE SECRETARY OF STATE

THE SECRETARY OF DEFENSE

THE SECRETARY OF THE INTERIOR

THE SECRETARY OF AGRICULTURE

THE SECRETARY OF COMMERCE

THE SECRETARY OF HEALTH AND HUMAN
SERVICES

THE SECRETARY OF TRANSPORTATION

THE SECRETARY OF HOMELAND SECURITY

ADMINISTRATOR, ENVIRONMENTAL PROTECTION
AGENCY

ASSISTANT TO THE PRESIDENT FOR NATIONAL
SECURITY AFFAIRS

DIRECTOR OF NATIONAL INTELLIGENCE

ADMINISTRATOR, NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION

DIRECTOR, NATIONAL SCIENCE FOUNDATION

/1 lfa  — ﬂ(‘T‘;t_. % -l{'-"*“'_‘l:__‘/’\—-?
FROM: JOHN H. MARBURGER, III -~
DIRECTOR

SUBJECT: Landsat Data Contmuuty Strategy Adjustment

Future

of Land
Imaging
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Department’s View and USGS LRS View

- “The Department stands ready to accept the
challenge of this new century and assume leadership
for the Nation’s civilian operational land imaging
program, underscoring our commitment to

stewardship and science in service to the Nation.”

— May 2, 2006 memorandum from Dr. James Cason, DOI, to Dr. John
Marburger, OSTP

- LRS goal to provide leadership among U.S. civil
agencies for:
— Managing U.S. requirements for operational land imaging
— Acquiring, managing, and distributing land-image data
— Managing U.S. land-imaging satellite resources as necessary
for U.S. Government
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THE NSTC STUDY PROCESS }
Scope and Charter of the FLI-1WG

- Led by the National Science and Technology Council, with
representatives from multiple Federal agencies

» Conduct Fact-Finding, Analysis, and Needs Assessment
— Why does the U.S. need moderate-resolution land imagery?
— What are the key societal benefits of moderate resolution land imaging?
— What are the options for acquiring these capabilities or data?
— How should U.S. land imaging be managed and governed?

» Produce “a long-term plan... in accord with the goals and objectives
of the U.S. Integrated Earth Observation System.”

» Final Report and recommendations in early 2007
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