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Topics

 Why is USDA using AWIFS data?
— USDA use of medium resolution data
— Landsat status
— Land imaging alternatives

e Questions to be resolved for new datasets
— What is the quality of the imagery?

— |Is the imagery suitable for USDA
applications?

— Do we have access to the imagery?
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USDA Uses Medium Resolution Satellite Imagery

USDA has been using medium resolution satellite
Imagery since the early 1980’s and is an outgrowth of

two large USDA NASA cooperative programs
LACIE -- Large Area Crop Inventory Experiment
AgRISTARS — Agriculture and Resources Inventory Surveys through
Aerospace Remote Sensing

Current applications include:

— Foreign crop condition monitoring — Forest Inventory (Forest Service)
(FAS) — Crop tillage (NRCS)

— Area sampling frame construction — Natural Resources Inventory
(NASS) (NRCS)

— Cropland Data Layer (NASS) — Agricultural Research (ARS)

— Inputinto crop acreage estimates — Crop insurance compliance (RMA)

for select States (NASS) — Farm program compliance (FSA)

— Burned Area Estimates Report _ Invasive species management
(Forest Service) (APHIS)

http://www.usda.gov/oce/remote_sensing/activities.htm
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Landsat Satellite Data in the USDA-SIA

2005 Landsat in the USDA-SIA

Landsat 2005

Count’

11 -16

USDA Satellite Imagery Archive (USDA-SIA) USDA-SIA
Collection includes Landsat S

_ Contact: Robert Tetrault (202) 690-0130
Frisaicatil | robert.tetrault@usda.gov and Landsat 7
USDA  http://www.pecad.fas.usda.gov/remote.cfm 2005 Calendar year
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Landsat Satellite Data in the USDA-SIA

Landsat 2002

Count

! USDA Satellite Imagery Archive (USDA-SIA)
—_— Contact: Robert Tetrault (202) 690-0130
=1

=] robert.tetrault@usda.gov
USDA  http:/Avww.pecad.fas.usda.gov/remote.cfm

USDA-SIA

Collection includes Landsat 5
and Landsat 7

2002 Calendar year




Landsat-7 Status

« Landsat 7 and its Enhanced Thematic Mapper-Plus
(ETM+) sensor reached the end of its five-year design
life on April 15, 2004
— ETM+ scan line corrector (SLC) anomaly occurred on May 31,

2003

* Only center third of each ETM+ scene unimpaired by gaps (see next
slide)

— One of three attitude control gyros was shut down in May 2004
with no adverse impacts on image acquisition or data quality
» Probabilistic risk assessment conducted for failure of a second gyro
» The probability of continuing the mission beyond 2007 is less than 10%
— Fuel depleted in 2011

— ETM+ data quality remains high

» Radiometric and geolocation accuracies have not been affected by the
SLC anomaly and gyro failure

— The USGS EROS Data Center is offering “gap-filled”
composite products.

2\ UspA-SIA Sept. 12, 2006
USDA FAS Agricultural Applications Seminar 2006




Impact of the Landsat-7 ETM+ SLC Anomaly
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Note that the images show partial scenes
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Landsat-5 Status

« Landsat 5 and its Thematic Mapper (TM) sensor are
20 YEARS OLD, 17 years past 3-year design life

— Satellite is only capable of the direct transmission of data in real
time
» TDRSS antenna transmitter failed in 1992; no onboard data
recorder

« EROS Data Center directly receives data only for CONUS

— TM data are directly transmitted to a growing number of
International Ground Stations (IGS’s) since the Landsat 7 SLC
anomaly

» Only the Australian IGS sends tapes to the EROS Data Center

— No redundancy remains: TM scan mirror operates in back-up
“bumper mode”; battery performance at margin; down to last X-
band transmitter, reaction wheel, thruster

— Fuel depleted in Fall, 2008
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Landsat-5 Status (continued)

o Solar-array drive malfunction: November 30, 2005
through January 26, 2006

— Restored to operational status for acquiring both US and foreign
coverage.

 Power outage: March 16, 2006

— Traveling Wave Tube Amplifier (TWTA) tripped an Over Current
Protection circuit.

— Missed imaging Texas wildfires; however, operational status
restored.
o Solar-array drive malfunction: August 11, 2006
— Solar-array In fixed position at spacecraft “noon.”

— Only US coverage, no foreign acquisition until power budget is
restored.
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Landsat Data Gap

* The extent of the Landsat Data Gap based on
numerous assumptions:

— Complete Gap:

e 2008: fuel depleted for Landsat-5; 10% probability for
Landsat-7 gyro failure.

— Landat-5 solar array drive malfunction may increase gap.

e 2011: launch of the Landsat Data Continuity Mission (LDCM)
— Assumes one satellite, similar to Landsat-7.

— Partial Gap:

e 2003: Landsat-7 SLC anomaly; Landsat-5 operational but
only 16-day revisit.

* Indefinite: No US government plans to provide better than
16-day revisit.

— Does not meet requirements for operational agricultural
applications.
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Land Imaging Alternatives

Landsat Data Continuity Working Group

 |[RS-ResourceSat-1 Better than 16-
— Launched October 2003 day revisit
_ : : requirement
Stat.us.,. Operational met by AWIFS
— Reuvisit Rate: 24 days

— Data Product Characterization: Reviewed by JACIE
— Follow-on mission (ResourceSat-2) scheduled for mid 2008

e CBERS-2
— Launched October 2003
— Status: failed IR-MSS sensor and CCD sensor
— Revisit Rate: 26 days
— Data Product Characterization: Reviewed by JACIE

— Follow-on mission (CBERS-2B) scheduled for Oct. 20, 2006
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Resourcesat-1 AWIFS Characteristics

g ‘:{i % g’ — Broad swath :

RS- 5 AW|FS_A,
PAYLOADS LISS-4 LISS-3 AWIFS AWIFS-B,

Spatial Resolution (m) 5.8 23.5 56 eaCh W|th a
Swath (km) 23.9 (MX mode) 14] 740 swath width

Spectral Bands (micion) 0.52-0.59 0.52-0.59 0.52-0.59

0.62-0.66 0.62-0.68 0.62-0.68 Four Bands:
0.77-0.86 0.77-0.86 0.77-0.86 Including

1.55-1.70 1.55-1.70 SWIR

Quontisation (bits) 7 ] 10 i ..
Square Wove Response (at Nyquist) B2 =>0.40 B2=0.40 ngh revisit
B3>0.40 B3>0.40 rate: 5to 24
B4=>0.35 B4=>0.35 days’
B5=>0.20 B5=0.20 depending on

Power (W) 70 114
Weight (ko) 106.1 103.6 sCenc

Doto Rofe (WBPS) 6 T selection.
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USDA Can No Longer Rely on Landsat to Meet
Operational Needs

« USDA is no longer using Landsat imagery for
operational applications because of the data

gap.
—No global coverage
—No adequate revisit cycle

—Not the best value for USDA
o Data gap Is likely to persist indefinitely.

€5\ uspAa-siA Sept. 12, 2006
USDA FAS Agricultural Applications Seminar 2006




Unknowns

Will the USG acquire (through purchase or other means) medium
resolution data for the US global archive in the absence of Landsat
data? Will that help USDA mitigate the impact of the Landsat Data
Gap?

 Will the USG have funds? How much? When?

* What will the Licensing Policy be? Would it exclude the use of
Imagery for operational USDA applications?

— Prior data buys have excluded USDA from using imagery for
operational use as the data was restricted to Science/Research.

* Will there be a government (US) to government (India) arrangement
for a data buy or data transfer?

— Will the data be scientific-level only? (level-0 , level-OR) Or
higher level or value-added products?

— How does the US Commercial Remote Sensing Policy apply to a
government to government arrangement? Does it?
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Topics

e Questions to be resolved for new

) JACIE continues
datasets: to examine and
— What is the quality of the imagery? characterize
« Joint Agency Commercial Imagery Evaluation
(JACIE)

« NASA, USGS, and NGA

— Is the imagery suitable for USDA USDA NASS
: : continues to
applications? examine data
* National Agricultural Statistics Service for its Cropland
Data Layer
— Do we have to the imagery?
) uspa-sia Sept. 12, 2006
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Commercial Channel Facilitates Cooperation
Between Governments

India Space
Research

Antrix

GeoEye
* (formerly *

Space Imaging)

€ UspDA-SIA

Artic Slope
Regional
Corporation
(ASRCQC)

| USDA Satellite

SOR Imagery Archive

(USDA-SIA)
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Background for USDA-SIA

— USDA'’s Satellite Imagery Archive (USDA-SIA)
« Established in 2000
e Must spend funds in private sector

 Affiliated with USGS/EROS
— Broad MOU for cooperative efforts.

« Participating agencies: NASS, FAS, FSA, NRCS, RMA,
Forest Service, ARS, APHIS
— Based on subscription fees paid annually

— Prior to FY2006, used to negotiate directly with prime
satellite imagery vendors.

— FY2006 established contract with ASRC
» Government to commercial (FAR clauses)

— ASRC (prime contractor) established contracts with 7
prime satellite imagery vendors
« Commercial to commercial (Commercial clauses)
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Satellite Imagery Vendors under contract
with ASRC MS

1. MDA Geospatial Services-Radarsat
International

2.Earthsat (MDA Federal)
3. Eurimage

4.Space Imaging (GeoEye)
5.0rbimage (GeoEye)
6.Digital Globe

7.SPOT
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Background for ASRC

o Artic Slope Regional Corporation (ASRC) is one of
the original Alaska Native Corporations (ANC)
formed in 1971.

— The Inupiat Inuit (ASRC) were required to give up rights to all

but 5 million of the 56 million acres of the North Slope. Oil was
discovered in 1968 in Prudhoe Bay.

* Inreturn for the land and mineral rights, ANCs are
entitled to unique privileges under applicable
federal regulations.

— ANCs are entitled to receive sole source contracts of any value.
They are not subject to the $3 million limitation applied to other
8(a) entities. 13 C.F.R. 124, 123, 311(b).

— ANC's may operate multiple 8(a) companies providing that each
company operates under a different primary SIC Code or
NAICS Code. 108(c) and 112(c)(3).

— SBA considers only the size of the particular tribal/ANC
subsidiary at issue when determining the size of a firm owned
by a tribe or ANC. 112(c)(2)(iii).
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Background for ASRC

o Artic Slope Regional Corporation (ASRC) has been
the largest Alaskan-owned company for 10 years in a
row.

— $3.25 billion in assets
— $1.3 billion dollars in annual revenue
— Over 6,500 employees

« ASRC manages over 5 million acres (remaining from
ANCSA)

— ASRC has over 9,500 Inupiat shareholders
« ASRC Management Services is the USDA-FAS prime

contractor.

— Provides products such as Crop Explorer for Global Crop
Production analysis.

— Procures satellite imagery for USDA agencies and other
agencies on an “as-needed” basis.
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Background for GeoEye

 Geokye was formed in Jan. 2006 when Orb
Image acquired Space Imaging forming one
company.
— Headquarters: Dulles, Virginia

o GeoEye Is the distributor of ResourceSat-1,
IKONQOS, and Orb View data.

— GeoEkye has contractual relationship with Antrix for
marketing and distribution of IRS data.

— GeoEye has contractual relationship with ASRC.
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Background for Antrix and ISRO

Department
01 Space

« Antrix Corporation Limited, the
commercial arm of Department of

Launch vehicles Space (DOS) was incorporated in
e September 1992 for the promotion and
commercial exploration of products
and services from the Indian Space

:‘;d;:: m Space Sciences P rog ram .

Research
Organisation

Satelites

Mission Support

flin

(ISRO)

* Indian Space Research Organization (ISRO)

— To develop space technology and its application to various national
tasks.
— ISRO has established two major space systems,

* INSAT for communication, television broadcasting and meteorological
services, and

* Indian Remote Sensing Satellites (IRS) system for resources monitoring
and management.

— ISRO has developed two satellite launch vehicles, PSLV and GSLYV,
to place INSAT and IRS satellites in the required orbits.
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Commercial Channel Facilitates Cooperation
Between Governments

India Space
Research

Antrix

GeoEye
* (formerly *

Space Imaging)

€ UspDA-SIA

Artic Slope
Regional
Corporation
(ASRCQC)

| USDA Satellite

SOR Imagery Archive

(USDA-SIA)
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Access and Availability

e Contract
— Prices on a per scene basis or per AOI.
— Delivery dates and formats
— Enforceable terms
— Avallability of products and services

 Coverage
o Acquisition Planning
 Distribution/Re-distribution
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Contract for ResourceSat-1 AWIFS Data
o Contract Highlights

— Price
 AWIFS orthorectified Quad
« Scene identification are Path: Row: Quad: Acquisition Date

— Format

e Orthorectified LCC, WGS-84, 8-bit, 4-band, Geo-TIFF, cubic
convoluted

— Delivery terms

» Less than 10 calendar days after acquisition date (non-North
America)

» Less than 5 days for North America

— License for Distribution/Redistribution
» Tier 2 (Federal/Civilian agencies)
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Access to Resourcesat-1 AWIFS Data:

Price Comparison of Orthorectified Product

$0.050 -

$0.040

$0.03(

$0.020

Price per square kilometer

$0.000

2] USDA-SIA

$0.010

¢ USDA Contract 0 Vendor Catalogue |

40

Resolution (in meters)

Sept. 12, 2006
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USDA is a price-
sensitive
purchaser of
satellite imagery.

Contract prices
are lower than
vendor’s
catalogue prices.

Prices for LISS3
are higher than
and
AWIFS prices are
lower than
Landsat.



Access to Resourcesat-1 AWIFS Data:

Resourcesat-1 AWIFS Imagery
Delivery by GeoEye--Total

Count: 1,099
Updated: 9/11/2006
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9 100 11 12 13 14

Delivery Time in Days

AWIFS Delivery by GeoEye has met and
contract specifications
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Access to Resourcesat-1 AWIFS Data:

Resourcesat-1 AWIFS Imagery
Delivery by GeoEye--US Only

Count: 678

Updated: 9/11/2006
6 7 8 o 10 1 12 13
Delivery Time in Days

AWIFS Delivery for US imagery has met and

contract specifications
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Access to Resourcesat-1 AWIFS Data:
a means of approaching, communicating with, or making use of

 World-wide « USDA-FAS Standing
Coverage Orders in Process
— International Ground — Russia and Ukraine
Stations — Siberia and Kazakhstan
— Standing Orders take ~ 15 — Europe
days to implement. They _ China
consist of:
« Start date - Us
« End Date — Canada
e Path/Row/Quad — Pakistan
— Shutter control for — Bangladesh
coverage of India. — Sri Lanka
— South Africa
— Argentina
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Access to Resourcesat-1 AWIFS Data:
a means of approaching, communicating with, or making use of

BROBGTNS

AWiIF5 Swaths [by age)
1 to 30 days

31 to G0 days

61 to 120 days

121 to 365 days

> 1G5 days

Mo Data

Country Boundaries

Mexico

USDA-SIA has 1,334 AWIFS scenes as of September 11, 2006
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Avallability of Resourcesat-1 AWIFS Data:

present and ready for use; at hand; accessible

e On-board storage

e Clashes in South America
— Norway ground station will alleviate many clashes.

e Clashes are relieved by better planning.

« Real-time collection mode (collect and downlink
simultaneously) alleviates the problem with on-
board storage

e US acquisitions have been OK,

€5\ uspAa-siA Sept. 12, 2006
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Availability of Resourcesat-1 AWIFS Data:

present and ready for use; at hand; accessible

Resourcesat-1 AWiFS Coverage for South America e On-board
Clash due to On-board Storage Limits

storage has a
capacity of

120GB, which
IS ~ 9 minutes.

Ledend , « Same-day /
= -_ same-path
QR i . clashes occur

Brazil_AWiIFS_MatoGrosso | - ] £ fo r fi rSt an d
Brazil_AWIFS_SouthernStates j s I .
~/_ nes in
Argentina_AWIFS_central zone = aS t S C e I
Argentina_AWIFS_southem zone = — p at h ]

MEEA e Either take
m Erodm Estimdaftes arljd Crop Assessment Division .
ttp:/ pecad.fas.usda.gov/
=200 oiewp : Brazil or
Argentina

2\ UspA-SIA Sept. 12, 2006
USDA FAS Agricultural Applications Seminar 2006




icrosoft Internet Explorer

Procurement Map -

Edit Wiew Faworites Tools Help
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Availability of Resourcesat-1 AWIFS Data:

present and ready for use; at hand; accessible

e Distribution/Redistribution

— USDA-SIA determines which Resourcesat-1 scenes
will be bought
 |nput from participating agencies.
* Mixture of AWIFS and LISS3
e Limited budget

— Resourcesat-1 scenes bought through USDA'’s
contract have Fed/Civil license.

— Redistribution

» Archive Explorer (web-based application)
— Restricted use to participating agencies
» Data swapping with USGS/EROS

« Access to Indian Archive Pending
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Access and Availability of Resourcesat-1 AWIFS Data:

 AWIFS data has
elements for
successful
applications in
agriculture.

— Reasonable
Prices

— Timely Delivery
— Acquisition
Planning

— Global Coverage

Coverage

€5\ uspAa-siA Sept. 12, 2006
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Backup slides
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Next Steps
Input into Requirements for Resourcesat-2

 USDA Foreign Agricultural Service will be
organizing a workshop on applications of
Resourcesat-1 data for agriculture.

— Participants include
e ISRO (Indian Space Research Organization)
« ANTRIX (Marketing and commercial arm of ISRO)

* GeoEye (worldwide distributor of Resourcsat-1
data)

« USDA agencies
e Others?
 If Interested, please contact Bob Tetrault at
— 202 690-0130
— Robert.tetrault@usda.gov

2\ UspA-SIA Sept. 12, 2006
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Availability of Resourcesat-1 AWIFS Data:

present and ready for use; at hand; accessible
Ordering data through USDA-SIA :

1. Contact Bob Tetrault (COTR) to place an order
e robert.tetrault@usda.gov
o Call Bob Tetrault at 202-690-0130

2. Send detailed requirements (Agency to USDA-SIA)

3. Review bids (Agency and USDA-SIA)
4. Transfer funds via AD-672 (Agency to USDA-SIA)

5. Recelve imagery

USDA FAS Agricultural Applications Seminar 2006
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USDA Uses Resourcesat-1 Satellite Data

 Resourcesat-1 launched October 17, 2003
o Sample data to USDA/NASS August, 2004
« Sample data to USDA/FAS December, 2004

Space Imaging receives FCC license to download data at Norman, OK January, 2005

 Purchases by USDA/NASS August, 2004
 Purchases by USDA/FAS November, 2005

 First standing order December, 2005: Southern
Hemisphere

Space Imaging and Orb Image merge into GeoEye, January, 2006

e Current USDA Inventory: 242 scenes

) uspa-sia Sept. 12, 2006
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Access and Availability

 Delay In use results from:
— Concerns about data quality

— Applications for 56 meter
resolution data.

— Poor initial delivery terms

€ UspDA-SIA

JACIE continues
to examine and
characterize

e Geometric and radiometric

Sept. 12, 2006
USDA FAS Agricultural Applications Seminar 2006

USDA NASS
continues to

examine data
for its Crop Land
Data Layer

USDA SIA

Contract
emphasizes
access and
availability



Access to Resourcesat-1 Data:

Source: http://www.spaceimaging.com/whitepapers pdfs/IRSwhitepaper LoRes.pdf

« Coverage for areas outside of communication cones achieved
through new Svalbard, Norway ground station.
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