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Landsat Web-Enabled Data

" |n June 2007, Landsat released the first Web-Enabled (WE) data for
public distribution as a pilot project for LDCM.

" The dataset included Landsat 7 Enhanced Thematic Mapper Plus
(ETM+) data, post-Scan Line Corrector failure.

" The initial release of the WE data included only the United States,
but the Landsat Project has gradually expanded processing to
global coverage as the GLS 2000 dataset was available.

= All data that are high quality, with less than 20 percent cloud cover
are automatically processed to standard L1T product.
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Secretary Kempthorne Showcases Free Public
Availability of Landsat Satellite Image Archive
at ESRI Conference

SAN DIEGO, CA -- Secretary of the Interior Dirk
Kempthorne announced at the ongoing ESRI
Conference that his direction to the U.S.
Geological Survey (USGS) to make its 35-year
Landsat satellite image archive available over
the Internet for free marks the commitment of
the department to breaking down information
barriers.
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“As Secretary of the Interior, | have made breaking down

“W|th the CIiCk of a mouse SCientiStS barriers and building bridges a high priority of the
L. ! ! . department,” Kempthorne said to attendees of the ESRI
government officials and land managers will be International User Conference in San Diego.

[Photo Credit: Tami Heileman]

able to see the changes in the earth’s landscape
at any point in the past three and a half
decades,” he told the conference on Saturday.
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http://www.doi.gov/photos/kempthorne/08042008/photos/0804082h.jpg

Landsat Standard L1T
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Newly acquired data that will be automatically processed
" <20% cloud cover, 9 quality

All other data (and archive data) can be ordered at no-charge

= L7: Sep 30, 2008
"= L5TM, L4 TM, L1-5 MSS: Dec 31, 2008
Pixel size: 15m/30m/30m
Media type: Download (web-enabled)
Product type: L1T (terrain-corrected)
Output format: GeoTIFF
Map projection: UTM
Orientation: North up
Resampling: Cubic convolution
DEM: GLS DEM (SRTM, NED, CDAD, DTED,

GTOPO 30)




Landsat Web-Enabling Timeline

Dec-08
Jun-08 Sep-08 All Remaining
Landsat 7 GLOBAL Standard Product Landsat 7 On-demand Archived Data

for All New Acquisitions All Archive Data Available Available
[ ] [ ] [ ]

Dec-08
Landsat 5 Standard
Product Available
for New Acquisitions

38%
Oct-08




No-Cost Data for Science and
Applications

" Creates new science and applications
opportunities over larger geographic areas and
with greater temporal frequency

" Frees funds for other project activities
" Improves the accuracy and utility of results

" Removes the key barriers to operational terrestrial
monitoring needed for near-real time ecological
forecasting and assessment
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No-cost data puts funds back into science
and applications project budgets

. The USGS Natlonal "mm;;:‘l;eographic Face of the Nation — Land Cover
Land Cover Database e o
(NLCD) requires at

least 820 Landsat i ; - - .
scenes for kL = =

conterminous US
coverage. The cost of
data Is at least

$656,000 per update. Money used for Landsat image
purchases can now be used to expand

research and applications
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Landsat research has shown that the use of
additional temporal data improves the accuracy
and utility of derived data sets, which will lead to
expanded applications.

" Historically, most
Landsat data users
were limited to the
data they could
afford rather than
the data they need.
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The USGS Film Archive
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Background

After 30 years of operation, the decision was made
in 2004 to close the photo lab and only provide

digital access to the more than 9-million frames of
imagery in the archive
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Why Change was Necessary

" Customer demand for film based products was
declining

" Cost to produce film/paper products was increasing

" Some raw stock used at EROS was no longer being
manufactured

" Demand for digital products was increasing
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Decision

" Provide on-demand scanning at 7, 14, or 21 micron
spot size

" Digitize USGS aerial collections using automated high
performance cameras and generate a searchable
browse

" Create single frame metadata from photo indexes to
iImprove user access to historical photos

" Provide internet access and electronic data delivery at
no charge to the user
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Scanning

" Use High Resolution
photogrammetric quality
scanners

= Standard output spot size
is 21 micron (1200 dpi)
with options to 7 micron
spot size (3600 dpi)

" Qutput format = TIFF

® File size =120 MB for B/IW
and 360 MB for Color

= All scanned products are
currently generated on-
demand and not archived
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Phoenix IV Digitizing System

" Phoenix IV was built in
house using a Logetronic
photographic printer base

" OQutfitted with a frame edge
detection system for film
advancement and a light
source consisting of 144
LEDs

= Utilizes a Kodak 13.9
mega-pixel digital camera
to capture each frame

" Streams data into a PC to
generate an on-line browse
and a medium resolution
(400 dpi) digital file
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Digitizing Output Specifications

" Browse files
" Format = JPG
" Black and White size = 148 KB
" Color size =400 KB
" Resolution = 72 dpi

" Medium-resolution files
" Format =TIFF
" Black and White size =13 MB
" Color size = 38 MB
" Resolution = 400 dpi
" Non-photogrammetric quality

" Minimal data editing (format, adjust polarity, add USGS
Visual Identification

Wy, F
ZUSGS e A VS




Digitizing Process

" Digitize photo indexes and provide on-line access
" Digitize each roll of film to generate a full frame browse including orphans

and provide on-line access
" Archive the medium-resolution products in a mass storage system and

provide on-demand electronic access to the data

Medium-resolution
Digitization System
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Digitized Aerial Image |

Digitized Map Index
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Phoenix V Prototype

" Phoenix V was built using
the same Logetronic printer
base and automated frame
edge detection system as
the Phoenix IV

" Uses an enhanced light
source consisting of 675
LED’s to improve scanning
efficiency

= Utilizes a Better Light 416
mega-pixel scanning back

" Qutputs a 25 micron spot
size (1000 dpi) digital image
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Creating Single Frame Metadata

2.8 million

Aerial Film
Archive

@ Single frame
W Block

= Implemented processes
and software

= Working USGS
historical collection

L 68,000 indexeS =USGS &3 The Natiowal Map T USG5 -

= 2,600,000 frames e _
= 350,000 frames annually Photo Index Single Frame
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Preservation and Access

" Manage all on-line, near-line and off-site
data locations using a mass storage
system architecture

" Robotic tape storage
= Data migration to newer media

" Creation of backup copies for off-site
storage

" Supports electronic data distribution
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Data Discovery

" Combines “Pointand [ZUSGS
Click” ease with textual
query capabilities to
form an easy to use
search and order e o
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interface

®  Allows users to search
spatially over multiple
datasets
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Data Search Results

" Search results grouped
by dataset

" Displays browse
imagery and footprints
by scene

" Allows users to export
results into a KML file
viewable in Google
Earth
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Data Download

S i iag yeur VS regisiered aver name ard paaearond

Exier Uger Ham

Download Information
for
File Name: SRRDO7012_ 201.tif

Dua to high demand and limited bandwith, please limit
downloads to one file per se sion.

" Registered users can
- Imtlatmn uf this data tran sfer m av }:I-E delayed qeverql
electronically download our oot tape Wiy
selected datasets at no cost
to them
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Summary

" Over 6 million frames have been digitized and over one million
single frame metadata records have been generated since the
program began

" On-line indexes and browse files simplifies archive access and
promotes increased interest in the USGS/EROS film archive

" Digitizing effort uncovers images that were not previously
accessible (orphan imagery)

" Once the data are in digital form it can be easily combined with
other data sources to support change analysis

" This new approach enhances archive value and assures
continued data access to support the ever changing needs of
the science community
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Questions?
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