Expanding the Use of Land
Imaaqging for Agriculture
Decision Making:

The Global Agriculture Monitoring
(GLAM) Partnership
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U.S. Agricultural Exports and Imports
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Ethanol Plants In Production in the United States of America
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Ethanol Plants In Production in the United States of America
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Plants Under Construction

in the United States of America
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LACIE & AgriStars pioneer multi-agency collaboration for monitoring agriculture with
satellites

JACIE March 25, 2008
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Global Agri

Enhancing the agricultural monitoring and crop
production forecasting capabilities of the
Foreign Agricultural Service
using moderate resolution ﬁtﬂllite data
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17 April 2007, section of scene

http://www.pecad.fas.usda.gov/cropexplorer




MODIS Rapid Response Image Gallery

http://www.pecad.fas.usda.gov/cropexplorer/
-

MODIS provides rapid views of agricultural regions.

« Two satellites (aqua & terra); three resolutions (250m,
500m, & 1,000m); two formats (jpg & geoTiff); three band
combinations (true color; 7,2,1; and NDVI).

e Images are available ~ after acquisition.

daily
Images

NASA Technology Transfer

JACIE March 25, 2008



Global Vegetation Conditions in Time-
Series

MODIS NDVI (Terra) (No Water)
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Global Vegetation Conditions in Time-
Series

JACIE March 25, 2008
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Last Chservation
Date: 2H 42004

Crop Intensity
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ragion to viow Resorvoir D from 10-year mean level

Last valid elevation : 28Jan, 2007

Reservoir Monitor connects satellites TOPEX/Poseidon and JASON-1 for
altimeter data with Landsat data from the Landsat Global Visualization from
USGS (GloVis).



Global Reservoir and Lake Monitor

ke Urmia Height Variations
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Lake Urmia Height Variations
TOPEX 10 Year Geo-referenced 10Hz Along Track Reference
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Reservoir Monitor connects satellites TOPEX/Poseidon and JASON-1 for

altimeter data with Landsat data from the Landsat Global Visualization from
USGS (GloVis).




- Examples: Variation in Reservoir/Lake Heights

e Radar Altimetry: Global Reservoir and Lake Elevation Database - Lake Victoria - Microsott |i

Lake Level Variations from TOPEX/POSEIDON and Jason-1 Altimetry
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Water-Level Gauge Measurements Compared to
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Water-level gauge data from Jinja, Uganda (near Lake Victoria's outlet)
Satellite radar altimeter data from USDSMASAUMD at:

Satellite Radar Altimeter Observations
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ChicagoBoardof Trade

Home Market Data Products

Four-Panel rainfall
distribution map

| b § Latest hour's
. temperatures

Yesterday's high
temperatures

Latest month-to-date
rainfall totals

Latest windchill
temperature values
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The Crop Explorer \Web Site features near-real-time global crop condition information based on satellite
imagery and weather data. Thematic maps of major crop growing regions depict vegetative vigar,
precipitation, temperature, and soil moisture, Time-series charts depict growing season data for
specific agro-retecrological zones. Regional crop calendars and crop area maps are also availahle for

selected regions.

http: ffweww pecad fas.usda.gov/ocropexplorerfindex.cfm
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go Board of Trade. All rights

Production Estimatss and
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Related Sites

o Agricultural Production
> Future of Land Imaging
> Global Reservoirs/Lakes
o Landsat GloVis

> MODIS Image Gallary

> MODIS NDVI Gallery

o MODIS NDVI Time Series

- MPA Accumulated Rainfall
Maps




Other new/proposed GLAM
activities

e [rrigated agriculture assessments(pending)
— University of Wisconsin

e Enhanced/high-resolution global
precipitation modeling

— USAF and NASA

e High resolution imagery
— Fleld-sampling/area-frame strategies
— Supplementing ground-truth

JACIE March 25, 2008



AWIFS IRS-P& NDVI Composite as of January 21st, 2008
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FAS missions

performed by OGA through funding from the Remote
Sensing Program

JACIE March 25, 2008



USDA-Satellite Imagery Archive
(USDA-SIA)

ACCESS




Global Agriculture Monitoring

In the framework of Group on Earth Observations
(GEQ) 16-18 July 2007

 Hosted at FAO and led by NASA

e Findings prepared for Nov 2007 Ministerial

— http://www.fao.org/gtos/igol/docs/meeting-reports/07-GEO-AG0703-Workshop-
Report-nov07.pdf

e Chair-Dr. Chris Justice, UMD
e Dep. Chair-rotating

 UN-Global Agriculture Monitoring representative at
GEOS Secretariat -(India and China-pending)

 EU/Joint Research Center hosting “National Agriculture
Monitoring Community of Best Practices Workshop” in
June 2008.

http://www.fao.org/gtos/igol/docs/meeting-reports/07-GEO-AG0703-Workshop-Report-nov07.pdf

JACIE March 25, 2008



Developing a Strategy for Global Agricultural
Monitoring in the Framework of Group on Earth
Observations (GEO) Workshop Report

Workshop funded and organized by University of Maryland, NASA,
USDA/FAS, UN FAO, and the GEO Secretariat

and hosted by the UN FAO NRCE

GROUP ON
EARTH OBSERVATIONS

CED SROP N vanions 16-18 July 2007, FAO, Rome
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Global Agri

Enhancing the agricultural monitoring and crop
production forecasting capabilities of the
Foreign Agricultural Service
using moderate resolution ﬁtﬂllite data




BACKUP SLIDES



Mission:
To produce the most objective and accurate assessment

of global agricultural production and conditions affecting
food security in the world.

26-Year History. Programs

and archived data from 1979
(LACIE-AgriStars)

Responsible for Deriving a US
Principle Federal Economic
Indicator

JACIE March 25, 2008



FAS missions

performed by OGA through funding from GLAM and the
Remote Sensing Program

« Global Crop Production Intelligence and Analysis-
core mission (CCC, CFR)
— World Agriculture Production (WAP)

— Primary international input to World Agriculture Supply and Demand
Estimates (WASDE)

— Market and Food Security Intelligence/Analysis

« FSA Early Warning and Crop Conditions-
Department program efficiency (CCC, MOU)

— Direct report to FSA administration

« USDA Satellite Imagery Archive (SIA)-
Department program efficiency (CCC, MOU, CFR)

— USDA space program leadership and centralized acquisition
management

JACIE March 25, 2008
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U.S. Crop
Production

(NASS)

U.S. Demand

(ERS,FSA,
AMS)

Foreign
Crop
Production
(OGA)

Foreign
Demand

Monthly Reports

Interagency
Commodity
Estimates
Committees Price
Discovery
World Agricultural
Supply and Demand
Estimates
(WASDE)
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Atmospheric Sy
Remote Sensing L
Land Surface TR
Remote Sensing
External Ground Truth
Ground Truth (Cntry Rpts/News Services)
Global Fgpd Supply -

ST\

Convergence of Evidence,
All-Source Methodology

FAS Attaché Ground Truth

US Ag Industry
US Trade Industry
US Gov't Policy Makers




Legend
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Figure 2a Hectares difference between yesterday’s Country X official reports and news wires and FAS-OGA analysis at the

sub-national level. An Analogy of OGA Role
In Reporting Process
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Customer Summary

Public/Stakeholders USDA SIA Members
eAcademia *APHIS
Private Sector *[SA
eGovernment RMA
efeatured on 100’s of web- *ARS
sites, e.g. Chicago Board of *NASS
Trade, John Deere, Cargill,....  <USFS

*CSREES
*FAS
eUSGS

elNnternational
Partners

JACIE March 25, 2008



Thousands

Average of
54,949 Visitors a
month in 2007

2003 2004 2005 2006 2007




FAS missions

performed by OGA through funding from the Remote
Sensing Program

JACIE March 25, 2008



Number of Farms in Counties Affected by Hurricanes Katrina & Rita

USDA united States Deparment of Agricuture

s Foreign Agricultural Service

Total Humber of Affected Farms
Hurricane Force Winds
37,745
Tropical Storm Force Winds
134,810

Humber of Farms*

[ a-400

[ =00 800

- 300 - 1,200

B 5002000

I 2000 - 2300

Wind Distribution®*

Hurricane Force Winds (>73 mph)

[ Tropical Sterm Force Winds (28 - 73 mph)
@ curside of Starm Path

"Source: USDA-NASS, 2002 Cansus of Agricullurs -
alume 1 Ei-':n-gmphlr.kea Seres Cersus, Stale -
County Data, Table 1. County Summary Highlights: 2002
**Based on MOAA Natlonal Humicane Advisory reports.

Production Estimates and
Crop Assessment Division




Number of Farms in Counties Affected by Hurricanes Katrina & Rita

Total Number of Affected Farms

Average Income per Farm of Counties Affected

by Hurricanes Katrina & Rita
Average per Farm Income ($)*
[ ]wo-z000
[_]s000-15.000
] 15.00o - 30,000
I 30000 - S0U0an
I so.00o - ve.00D
Wind Distribution™
Hurricane Force Winds {73 mph)
[ Tropical Storm Foree Winds {28 - 72 mgh)
[ cutside of Storm Path

“Basad on NOAA Natlonal Hurmcane Agvisony rapors.
"USDA-NASS, 2002 Census of Agricuiture - Wome 1
Zeographic Area Series Cersus, Siale - County Data,
Tabie &. Income From Farm-Relabed Sources: 2002
Total Income from farm-related BoUNes, gross befone
13W8E and expenses. THis IncLdes gross income rom
fAMreAed BOUMEE Mecaived In 2002 before 1aes and
expanses Tom the sales of Tam by-products ang oner
saes and senices dosely related lo e pringpal funciions
of the farm Dusness.

USDA united States Deparment of Agricuture
s Foreign Agricultural Service

LISDA unitea staes Deparment or agricumurs ﬁ ‘ Production Estimates and

s Foreign Agricultural Service Crop Assessment Division



Hurricane Rita
Saptambar 22, 2005
4 PM CDT Thurs
NWE TPCTatienal | cane Cenler
Abvdsery 21
Current Center Location 258 H 825 W
Max Sustained Wind 145 mph
Current Movement WHW at 8 mph
@ Current Center Location
& Ferecast Center Positions
H Sustained wind = 73 mph
5 Sustalned wind 33-73 mph
I Sustained wind < 3 mph
. Patential Day 1-3 Track Area
(L Patendial Day 4-5 Track Area
Bl Hurricane Warning
mmm Tropical Bterm Warning
o Tropical Storm Watch




USDA Plans for FY2008

e Continue purchasing Resourcesat-1-AWIFS.

« USDA agency meeting to plan out US
coverage.

 Real Product Innovation
— Higher efficiency of scene use (remove clouds)
— Updated mosaics of critical areas
— Accessible products

e Possible expansion for winter coverage
(dependent on new source of funding)

— Winter wheat classification—NASS.
— Pasture and rangeland crop insurance—RMA.

JACIE March 25, 2008



FY 2008 Plans for US
Coverage

« When? Coverage April 1, 2008 to September 30, 3008
— The plan is for the same temporal pattern as in FY2007
— Does this suit everyone?
— Should there be less April and more July and August quads?
« What? “B” and “D” quads
— Should we add in more “A” and “C” quads?
« Bit Depth
— The plan is to continue 8-bit products.
— Should we move to 10-bit?
 Funding Source:
— Continue to rely on Commodity Credit Corporation
— Are there additional funds?
USDA-SIA will send shapefile to agency reps by mid-December.

Comments/ suggestions for meeting in February

JACIE March 25, 2008



USDA's US Standing Order: Resourcesat-1 AWIFS in FY2007

S
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Legend

June 1 to Sept. 30

- "'\
%

<>

52

e Requesting “B” and
“D” quads produces a
more systematic

Z pattern.

2~
- o

 For each and every
point in Midwest, 5
unique path-row-
quads are applied.

e Produces a
frequency of coverage

of 4.8 days.

FY2007_USA_07 April

International Border_ESRI

=]
S

Foreign Agriculiurcl Service

For more information, please contact

™2} The USDA's P6-AWIFS US standing
order is displayed; however, only
USDA  the scenes which are <50% cloudy
are purchased.

Robert Tetrault (202) 690-0130 robert tetrault@usda.gov




Satellite Sensor

AVHRR
AVHRR
COMPOSITE
AWIFS
LISS-3
LANDSAT
SPOT

Number of
Images

15,666
1,159
3,062
39
26,419
2,696



Comparison of coverage between Landsat, P6-LISS3, and P6-AWIFS.
[MODIS background image of Southern California and Baja Peninsula 10/25/2007]

Contract # AG3151-C-06-0006 Foreign Agricultural Service
Prime: Arctic Slope Research Corporation Management Services
(ASRC-MS).

Seven (7) Prime Vendors and Service Companies:

DIGITAL GLOBE, EOTEC, EURIMAGE, GEOEYE, MDA Federal,
MDA Geospatial, SPOT

Requirements are for standing and ad-hoc orders based on price,
product type, delivered times, and cloud-free criteria (< 50%) for
global area of coverage. ASRC-MS negotiates the best price from
the seven prime vendors based on these requirements to meet
expected delivery times.

JACIE March 25, 2008

Landsat
30m resolution
185 x 170 km swath

P6-LISS3*
23.5m resolution
141 x 141 km image swath

P6-AWIiFS*
56m resolution
350 x 350km image swath

*Indian Remote Sensing Satellite
(IRS-Resourcesat)
Vendor: GEOEYE

Not shown but available:
IKONOS

0.82m panchromatic
3.2m multispectral
11.3km image swath

QuickBird

61cm panchromatic

2.44m multispectral

16.5km image swath



High Population Den3|ty Surrounds Lake Victoria

-y R - et

' NOTE Many Iargelakes cannot be monltored because '
satellite’s track does not cross over the lake.

Lake Victoria is source
of the White Nile.

e 30-million people live
within Lake Victoria’s
river basin.

* Developing hydropower
potential along
Uganda’s White Nile
(and Ethiopia’s Blue
Nile) could help
alleviate poverty for the

Horn Africa.

e Lake resources must be
monitored and
sustainably managed.

Lake‘a,‘
Victorha

% Population Density 4+ Citiesitowns

' (Capitalkm2) Country Boundaries
[ ] very Low (<1) »  Owens Falls Dam
| | Low (1:25) —  Satellite Tracks
| Medium {25-100) Lake Victoria Basin
I High (100-1000) Nile River
I very High (>1000) Lakes

http://www.pecad.fas.usda.gov/cropexplorer/global_reservoir/
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