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USDA'’s Investments:
National GIS Implementation

@ Creation of Accurate Image Base Maps.
@ Digitization of Business Data Layers

@ Keeping data current
s USDA Imagery Programs
= USDA Monitoring Programs
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Creation of Accurate Digital Image Base Maps.

m Acquired 1 meter or Better Imagery for the
Continental US and Puerto Rico

= Partnerships: National Digital Orthophoto
Program (NDOP)

* Federal Agencies
= National States Geographic Information Council

USDA et |

MNatural Resources Conservation Service


http://www.nsgic.org/

Areas Outside of CONUS:
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Mixture of Aerial and Satellite Imagery SEEps

Commercial Satellite
Create Base Maps for

Create Base Maps for
Alaska.

Not Complete!

magery
Hawaii and US Territories.

populated Areas in
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Natural Resources Conservation Service

Commercial Satellite
Imagery being Acquired to
Create Base Maps for
Populated Areas.
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NRCS Priority Area for Alaska Imagery
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Create Seamless ‘Ready to Use’ Base Imagery

= Compressed County Mosaics
= Reduces number of files delivered to end user
= Common Base for Digitization

= Deliverable In NAIP

= ESRI Ready to Use
= Increased Usability
= Increased Quality
= Decrease Disk Space

Farm Service Agency



Large Block of Images Mosaicked and Toned Balanced

Galveston Bay, Texas
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Digitize Farm Information

Digitize Spatial Information required to
perform missions.

Quality Control
Owner Certification
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From Hardcopy Source Map to Digital Data




From Source Map to Digitgl -Dq@”--
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US DEPARTMENT OF AGRICULTURE FARM SERMICE AGENCY
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Keeping Data Current

USDA Imagery Programs
USDA Monitoring Programs



?rma eryiy to Keep G%“Data Current and

Administer Programs

National Agriculturedmagery Program (NAIP)
r | New One Meter County "Mosaic Every 5 years (Goal)
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Update Farm Records
‘Compliance.Checks for Farm Programs

ﬁUSGS

science for a changing world



http://www.nsgic.org/

2002 NAIP

121 Counties

Bl 1 VETER STATES
B : VETER STATES
1 METER REPLACEMENT IMAGERY

2004 NAIP

2,089 Counties

USDA-FSA-APFO-Salt Lake City, Utah

May 27, 2004

U5, Department of Agriculture
NATIONAL AGRICULTURE IMAGER Y PROGRAM
SOLIGITATION NO: USDA-NAIP-3-04
MATIONAL COVERAGE MAP

2003 NAIP
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2005 NAIP

2,445 Counties
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2006 NAIP COVERAGE

48 States |

3,015 Counties
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Goals of NAIP Coverage

-+ Agricultural Land Updates (Compliance)
Areas that participate in Farm Service Agency
(FSA) programs
Currently two meter coverage ¥ -

Flown Every Year

- Base Map Updates
One meter coverage
Five Year Cycle for CONUS

= Cycle | (2003-2007)
= Cycle Il (2008-2012)

Imagery for the Nation
Y would change to yearly one
meter



NATIONAL AGRICULTURE IMAGERY PROGRAM April 25, 2001
CYCLE 1

NAIP 2003
NAIP 2004
NAIP 2005 NAIP 2007 Contracted
NAIP 2006 Partnership imagery M L1 | Miles
. . . 0 195 390 780
b2 NAIP 2006 partial State flown imagery

USDA-FSA-APFO

Approximately 10 states or 20% one meter »% CYCLE | (2003 — 2007)

coverage per year
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Deliverable Products:

Digital Orthorectified Imagery
Compressed County Mosaics (CCM) = New Base Maps
= Fielded 30 days after acquisition (Goal)
= MrSID MG3 format - JPEG2000 (Future)
= Compression Ratios: 50:1 (in 2004) - 15:1 (2005-present)
1 or 2 meter Quarter Quads GEOTIFFS

Source Data from Point of Acquisition
Film
= Film is a Deliverable
= USDA owns film even if frames are rejected.
Direct Digital
= Original Digital Data not currently a Deliverable.




2007 NAIP COMPRESSED COUNTY MOSAICS (CCM)  October3, 2007

I COUNTIES AVAILABLE
COUNTIES CONTRACTED




+ Hatural Resouwrces Conservation Service +

+ Farm Service Agency +
+ Rural Development +

The Geospatial Data Gateway

provides One Stop Shopping for natural
resources or environmental data at anytime,
from anywhere, to anyone. The Gateway
allows you to choose your area of interest,
browse and select data from our catalog,
customize the format, and have it downloaded
or shipped on CD or DVD.

_|_

the one stop source of

natural resources data

SYSTEM STATUS

—|_ _|_ REQUIRED

Data Gateway



Example NAIP Mosaics for Lafayette Parish, LA
Great Source for Base Maps! 2005

One file per year!#2*

Much better than
using 10-10,000 MAGERY READY

quarter quads TO USE
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CCM
CLU
Reported Crops

Compliance
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2007 NAIP DIGITAL OR FILM ACQUISITION

I DIGITAL ACQUISITION
I FiLM ACQUISITION



Airborne Digital Sensor Systems

Large Format Precision
Digital Cameras

Leica ADS40 System:
Multispectral CCD lines,
2 x 12,000 pixels

Vexcel UltraCam System:
Fixed digital
array camera

Z/l DMC System:
Fixed digital
array camera




Future: Yearly 4-Band 1 Meter Stereo?

Imagery used for Base Maps

Four Band Digital Cameras acquiring in
stereo will allow for robust automated
Information extraction.

Change Detection
Increase In Information content possible by using

# 3-D Classification.
%BETTER LAND-USE INFORMATON

* EXTRACTION!

Value of 11-bit 4-band stereo imagery not

« fully understood.
%\IEED Inexpensive 3-D technologies gt




New Technology Challenges

= Time Series Data Management

= Imagery

= Image Metadata
= Granular information: e.g. Acquisition Date

= Polygon/Shapefile History
= Image Watermarks?



http://www.digitalwatermarkingalliance.org/membership.asp

More USDA Imagery Programs

Resource Photography
National Resources Inventory (NRI)
Medium Resolution (AWIFS and Landsat)
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PROPOSED 2006 RESOURCE
AERIAL PHOTOGRAPHY PROJECTS

Western States Area February 9, 2008

USDA-FSA-APFO Salt Lake City, Utah



2007 RESOURCE ACQUISITIONS
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USDA Aerial Photography Resource Projects - Alaska @j |\| RCS

Natural Resources Conservation Service
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National Resources Inventory (NRI)
Aerial Photograph

4
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U.S. Department of Agriculture Natural Resources Conservation Service

2006 NRI Photo Locations

Nri_06_rfp_pts.shp
0 Nri_06_rfp_pts.shp
1:.7,920
Pl 1:12,000
. 1:15,840
Alaska
- CONUS = 70,689
Hawai Hawaii = 375
- Puerto Rico = 450
. e Total= 71514 PR & USVI
% USDA-NRCS-NCGC, Fort Worth, TX, Dec. 2005 - -




2007 N RI I—OCatI On S Natural Resources Conservation Service

U.S. Department of Agriculture

Photo Scale

p

Gonus_07_pp_cntsh,

920

1.7,

000
840

:12,
:185,

1
1

PR & USVI

USDA-NRCS-NCGC, Fort Worth, TX, Nov. 2006
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Satellite Imagery Applications

YV V Vv Vv V¥V Y VYV V V V V VY

Global crop condition monitoring (FAS)
Area sampling frame construction (NASS)
Cropland Data Layer (NASS)

Input into crop acreage estimates for select States (NASS)
Burned Area Estimates Report (Forest Service)

Forest Inventory (Forest Service)

Crop tillage (NRCS)

Natural Resources Inventory (NRCS)

Agricultural Research (ARS)

Crop insurance compliance (RMA) aa
Farm program compliance (FSA)
Invasive species management (APHIS)

O NRCS :%

Natural Resources Conservation Service

USDA -




Current US Land Remote Sensing Missions

+ AVHRR

spatial resolution, 1100m 2700 km swath

w MODIS

2300 km swath

spatial resolution, 250m, 500m, 1000m

2 MISR

spatial resolution, 275m, 550m, 1100m global coverage, 9 days

360 km swath

wr Landsat
183 km swath

spatial resolution, 15m, 30m
global coverage, seasonal

w ASTER

spatial resolution 15m, 30m, 90m 60 km swath

global coverage, years

v’ Commercial Systems

. ) ~ 10 km swath .
spatial resolution ~ 1m global coverage, very infrequent

% = Science Missions + = Operational Missions



Current USDA Land Remote Sensing Uses

G AVHRR

spatial resolution, 1100m

G MODIS

spatial resolution, 250n}, 500m, 1000m

SPOT
G VEGETATION

spatial resolution, 1100m

G AWIFS
. Landsat

spatial resolution, 15m, 30m

. Commercial Systems

spatial resolution ~ 1m

G = Monitoring

2700 km swath

2300 km swath

2200 km swath

183 km swath

~10 km swath i
. = Mapping

global coverage, seasonal

global coverage, very infrequent

= Fire Monitoring




Future US Land Remote Sensing Missions

v VIIRS

spatial resolution, 400/800m (nadir(Vis/IR))
3300 km swath

v Landsat

spatial resolution, 15m, 30m

v’ Commercial Systems

spatial resolution ~ 1m

183 km swath

~ 10 km swath

# = Science Missions

global coverage, 2x/day/satellite

global coverage, seasonal

global coverage, very infrequent

+ = Operational Missions



USDA Operational Monitoring Satellites

VIIRS

¢ I

spatial resolution, 400/800m (nadir(Vis/IR)) global coverage, 2x/day/satellite
3300 km swath

G AWIFS

spatial resolution 56 m
737 km swath

. Landsat
G 183 km swath

spatial resolution, 15m, 30m global coverage, seasonal

LISS-3:

spatial resolution, 23.5 m
141 km swath

&| = Less capable
. Commercial Systems
~10 km swath

spatial resolution ~ 1m global coverage, very infrequent

@ - Vonitoring . = Mapping

= Fire Monitoring




2005 Landsat in the USDA-SIA

Legend
Land_sat 2005

Count

USDA Satellite Imagery Archive (USDA-SIA) USDA-SIA
= — Contact: Robert Tetrault (202) 690-0130 Collection includes Landsat 5
| robert.tetrault@usda.gov and Landsat 7
USDA http://www.pecad.fas.usda.gov/remote.cfm 2005 Calendar year




Impact of the Landsat-7 ETM+ SLC Anomaly

Note that the images show partial scenes



andsat-5 Status
Not operational

Source: http://landsat.usgs.gov/



andsat Data Gap

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

Complete Gap:

= 2008:
fuel depleted for Landsat-5;
10% probability for Landsat-7 gyro failure.
= 2011: Launch of the Landsat Data Continuity Mission (LDCM)
Assumes one satellite, similar to Landsat-7.
Ends Complete Gap

Partial Gap:
= 2003:
Landsat-7 SLC anomaly;
Landsat-5 when operational provided only 16-day revisit.

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

Does not meet requirements for operational agricultural applications.



USDA Can No Longer Rely on Landsat to Meet
Operational Monitoring Needs

USDA hasTransitioned from Landsat to AWIFS

data.
Globa
Excel
Excel

Coverage (other than India)
ent Revisit Cycle
ent Value for USDA

Other Sensors Acquiring Data at Same Timel

USDA is no longer using Landsat imagery for
operational monitoring applications because of
the data gap.

No global coverage
No adequate revisit cycle
Not the best value for USDA



One Platform with Multiple Sensors

AWIFS: | LISS-3:
56 m resolution at nadir Salcir < olilkicn
737 km combined swath A s walh
B2: 0.52 - 0.59
B3: 0.62 - 0.68
B4: 0.76 — 0.86
B5: 1.55-1.70
LISS-4:
5.8 m resolution B2: 0.52 - 0.59
70.3 km (mono) swath B3: 0.62-0.68

Pointing B4: 0.76 — 0.86



Delivery Times Stipulated in the USDA 2007
Resourcesat-1 Contract Varies by Ground Station

U Neustrelitz:
Wt = 5-day delivery

Norman, OK:
3-day delivery

Rest of the World: ‘;}
10-day delivery .




Monitoring US Crop Conditions with AWIFS

Collections Stop On September 30

High Temporal Coverage
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Imagery Collection Starting in June
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Overlap Provides Excellent Temporal Repeat Cycle:
AWIFS Data
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April 26

May 1

April 11 May 5
= April 16 May 10
=1 April 21 May 15
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This example results in a 4.8 day frequency
5 opportunities in a 24 day cycle

Star is on McLean County, Illinois




Selecting a single point in Kansas Generated 458
Images from the USDA Satellite Archive
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AWIFS Data: USDA Satellite Imagery Archive (SIA)

AWIFS Swaths (by age)

1 to 30 days

31 to 60 days
61 to 120 days
121 to 365 days
= 365 days

Mo Data

[ HOEEe

Country Boundaries




AWIFS Large Scene

Divided into Four -
12000 x 6000 pixels Sub-scenes
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AWIFS and LISS3
LISS3 is Acquired at
Nadir

Naming of AWIFS Rows is
Driven by LISS3

Example Path 269




Landsat 7

Swath Widths
AWIFS: 740 km

56 m gsd

Landsat; 181 km
30 m gsd

LISS-111: 141 km
23.5m gsd

AWIFS Weaknesses Landsat Weakness
* Less resolution; No Band 1 or Band 7 « |ts Broken

AWIFS Strengths  Poor Repeat Coverage

» Broad Coverage and Rapid Repeat (5 days!)

» Radiometric Resolution (10 bits)

e Cost & Timeliness

» Generally High Quality
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Upcoming Seminar on Resourcesat

2007 USDA FAS SEMINAR

ResourceSat - AWiFS and LISS Data

Announcing the 2007 series of the
ResourceSat (AWIFS and LISS)
Data Seminar

USDA FAS will again sponsor the 2007
Seminar on:

Tuesday, November 27, 2007

Please save the date in your calendar and
look for additional details in the near
future

If you are interested in presenting/speaking, sponsoring an event,

or fo pre-register contact Sherry Loy at Global Marketing Insights,
Inc. at 216-525-0600, or email shemryloy@dlobalinsights com




USDA Applications Benefiting from Timely
Land-Cover Monitoring

Agro-Terrorism
Compliance

Crop Monitoring
Cropland Mapping
Disease Monitoring
Disaster Monitoring
Drought Monitoring

Environmental Monitoring

Farm Records
Forest Health

Fire Suppression
Homeland Security
Invasive Species
Land Use Monitoring

H



Global Crop Condition Assessment

Combine with GIS

Daily, weekly, and Monthly Global Multi-
Resolution Imagery with

Mu
Mu
Mu
Mu

ti
ti
ti
ti

D

D
D
D

e Sources of Global Weather with
e Sources of Global GIS data with
e Crop Models with

e sources of Crop Reports

Create Global Estimates for Commodity
Production
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USDA  Global Monitoring Data Sources for Estimating Crop Production
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FAS/Office of Global Analysis

HIGH-RESOLUTION Imagery
SPOT IKONOS QuickBird

Resourcesat 1
AWIFS

MEDIUM-
RESOLUTION
Imagery

SPOT Veg

COARSE-RESOLUTION
Imagery

Attaché reports (from USDA/FAS) for

TERRA/AQUA area harvested, yield, & production.

GMS

A B s n

Station & polygrid data

n
@®Daily station data\ '
for rainfall, & ' i I | 75 offices
min/max \ l GRIB I | _monitoring 110
temperatures countries
\ RASTER . .
®Archive from1979 \ ( ) | : USDA Satellite Imagery Library v 4
Rainfall
: | »5 ! AVHRR . I
| '(gi?n'e)s I 1 | *OGA Agricultural Economists for
rains, Cotton, an liseeds
! I | Grains, C d Oilseed
| ; *National production data & News Wires
| / ] ] 1 LA I | Image analysis *Regional experts + crop assessment travel
I / @®Daily polygrid data (25-51- I - |
km) for rainfall, snow, solar -~ | GAC I 4 \
] ] radiation, min/max k - I (from | | Ve @ Vegetation classification \ v
temperatures, potential NASA .
I I et andactual ET -~ y s )! @ g Vegetation stress OGA REGIONAL CROP
I . - \ Monitor Vegetation dﬁdmons. ®Area planted estimates
] @Archive from 1981 - - ASSESSMENT ANALYSTS
I / PR Automated Product
/ - Generation (WWW) Convergence of 10 regional analysts
" v &~ R Evidence monitoring 100
fﬂﬁ‘;\‘: L o Ea - Analysis countries

dhin

L)
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ALARM Models

@®Act as meteorological data filters by providing early warning
to adverse weather conditions that affect crop growth.

@®Models crop stages for corn, wheat, and sorghum.

@®Flags regional weather anomalies that exceed temperature
and soil moisture thresholds for the particular crop.

A SOIL MOISTURE Models
~

~

utilized to generate rainfall,
temperature, & soil moisture
images.

GIS Analysis/Integration
(Multi-year comparisons)
BASELINE
REFERENCE Data

Historical crop area, yield,
production,& trends connected
to regional weather anomalies

~ /
S -,
\>*’ /

— - - ~
Y CROP Models

@®Wheat (CERES, AGRISTARS, Maas, URCROP),
@Corn (AGRISTARS, URCROP)

CROP PRODUCTION
ESTIMATES

@®Preliminary production estimates

@®“Lockup” with USDA’s World Outlook
Board

@Historical crop production databases

@ USDA official production estimates
released on the second week of each
month

@®Administrative boundaries

S

@®Soybean (Sinclair)
®Sorghum (AGRISTARS)
@ Barley (URCROP).

@®Average temperature & rainfall spatial data

@ Soil texture & water-holding capacity
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http://nsidc.org/data/docs/daac/images/aqua.jpg
http://images.google.com/imgres?imgurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/images/spot_sensor.jpg&imgrefurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/spot.htm&h=226&w=200&sz=42&hl=en&start=1&um=1&tbnid=Npq2naCsbDJPmM:&tbnh=108&tbnw=96&prev=/images%3Fq%3Dspot%2Bsatellite%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en
http://images.google.com/imgres?imgurl=http://adri38.eliott-ness.com/images/meteosat.jpg&imgrefurl=http://adri38.eliott-ness.com/sat.php&h=395&w=300&sz=57&hl=en&start=11&um=1&tbnid=iTB-Xhs3SUqmEM:&tbnh=124&tbnw=94&prev=/images%3Fq%3D%2BMETEOSAT%2Bsatellite%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://val.gsfc.nasa.gov/projects/gpm/source_info/dmsp_2.jpg&imgrefurl=http://val.gsfc.nasa.gov/projects/gpm/source_material.html&h=721&w=957&sz=244&hl=en&start=1&tbnid=VszKO8Dip2f4cM:&tbnh=112&tbnw=148&prev=/images%3Fq%3Ddmsp%26gbv%3D2%26svnum%3D10%26hl%3Den

l/J,S/DA Global Monitoring Data Sources for Estimating Crop Production /s
] FAS/Office of Global Analysis

’_.-"-_-_ Foreign
Agricultural
Service

WMO STATION Data COARSE-RESOLUTION ‘ MEDIUM- HIGH-RESOLUTION Imagery .
Imagery RESOLUTION SPOT IKONOS QuickBird Economic
Imagery %\ Y Causes, Rumors
POT Veg TERRA/AQUA
METEOSAT GMS GOES Landsat and Ground

Truth

@®Daily station data\

for rainfall, & |
min/max \ {W GRIB
temperatures \ l

@®Archive from1979 SSMI (RASTER
1 ' 1 I PP |

Agriculture Land Cover Change 7}
“Natural” Cause |

’@ ~ A
1 I h : | " Resourcesat
’ /JJ} “ ﬁ k AWIFS

75 offices
onitoring 110
ountries

—
<
»

Agrlculture Land Cover

'
|
I
I
|
| *OGA Agricultural Economists for
I
|
I
I

Change What Actua”y Grains, Cotton, and Oilseeds

*National production data & News Wires

Happened’) *Regional experti + crop assessment travel
dC . — .
(G rOWIng Condltlons) (Wm I V4 @Vegetation classification ‘ v
Lo Gt L Y A)! v ‘ Vegetation stress OGA REGIONAL CROP
I encve o 1081 - -7 N N Qo cociontAliions. g areaplanted estimares ASSESSMENT ANALYSTS

-~ Auto: 'ated Product

’ .
- - Gene ation (WWW)  EAg — Convergence of 10 regional analysts
-—" - Evidence * monitoring 100
- - - . countries
- - Analysis

Station & polygrid data

utilized to generate rainfall, . .
temperature, & soil moisture GIS \nalysis/Integration

" images. PR (Mul -year comparisons)

~ / -

R SO!L MOISTURE Models [l < BASELINE
/

REFERENCE Data
~ ~ l I o

~ r
/

btorical crop area, yield,
pduction,& trends connected
t(egional weather anomalies

~ -

>
ALARM Models - 'Y CROP Models

@®Act as meteorological data filters by providing early warning
to adverse weather conditions that affect crop growth.

Drives
Markets

@ USDA official production estimates
released on the second week of each
month

@®Wheat (CERES, AGRISTARS, Maas, URCROP),

. . . .
@Models crop stages for corn, wheat, and sorghum. @Corn (AGRISTARS, UR P) @Historical crop production databases

@®Flags regional weather anomalies that exceed temperature ®Soybean (Sinclair) i LEEL A S

and soil moisture thresholds for the particular crop. @®Sorghum (AGRISTARS)
@ Barley (URCROP).

@Average temperature & rainfall spatial data

@ Soil texture & water-holding capacity


http://images.google.com/imgres?imgurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/images/quickbird_satellite.gif&imgrefurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/quickbird.htm&h=174&w=230&sz=20&hl=en&start=12&um=1&tbnid=W_NXb7we515U3M:&tbnh=82&tbnw=108&prev=/images%3Fq%3DQuickBird%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en
http://images.google.com/imgres?imgurl=http://www.niwascience.co.nz/services/sat/gms5.jpg&imgrefurl=http://www.niwascience.co.nz/services/sat/gms&h=160&w=200&sz=5&hl=en&start=63&um=1&tbnid=YEaWbC7-6J4zSM:&tbnh=83&tbnw=104&prev=/images%3Fq%3DGMS%2Bsatellite%26start%3D60%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.spaceimagingme.com/content/sensors/Satellite/images/RESOURCESAT-1.gif&imgrefurl=http://www.spaceimagingme.com/content/sensors/Satellite/index.asp&h=200&w=540&sz=20&hl=en&start=3&um=1&tbnid=eXvD_HsrM2PxzM:&tbnh=49&tbnw=132&prev=/images%3Fq%3DResourcesat-1%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/images/spot_sensor.jpg&imgrefurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/spot.htm&h=226&w=200&sz=42&hl=en&start=1&um=1&tbnid=Npq2naCsbDJPmM:&tbnh=108&tbnw=96&prev=/images%3Fq%3Dspot%2Bsatellite%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en
http://nsidc.org/data/docs/daac/images/aqua.jpg
http://images.google.com/imgres?imgurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/images/spot_sensor.jpg&imgrefurl=http://www.csc.noaa.gov/crs/rs_apps/sensors/spot.htm&h=226&w=200&sz=42&hl=en&start=1&um=1&tbnid=Npq2naCsbDJPmM:&tbnh=108&tbnw=96&prev=/images%3Fq%3Dspot%2Bsatellite%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en
http://images.google.com/imgres?imgurl=http://adri38.eliott-ness.com/images/meteosat.jpg&imgrefurl=http://adri38.eliott-ness.com/sat.php&h=395&w=300&sz=57&hl=en&start=11&um=1&tbnid=iTB-Xhs3SUqmEM:&tbnh=124&tbnw=94&prev=/images%3Fq%3D%2BMETEOSAT%2Bsatellite%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2005-49,SUNA:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://val.gsfc.nasa.gov/projects/gpm/source_info/dmsp_2.jpg&imgrefurl=http://val.gsfc.nasa.gov/projects/gpm/source_material.html&h=721&w=957&sz=244&hl=en&start=1&tbnid=VszKO8Dip2f4cM:&tbnh=112&tbnw=148&prev=/images%3Fq%3Ddmsp%26gbv%3D2%26svnum%3D10%26hl%3Den

El Carmen: January 19, 2006
Venado Tuerto Delegation, Santa Fe Province, Argentina
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Northern California - AWIiFs

NE Yolo Co., California

AWiFs Ch. 4,5,3



NE Yolo Co., California May 28— September 30, 2007
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Links for Future Information and Data

USDA Aerial Photography Field Office
= NAIP and USDA Aerial w
= http://apfo.usda.gov Farm Service Agency

USDA Data Gateway
Data products packaged by county
http://datagateway.nrcs.usda.qgov

Forest Service geospatial data clearinghouse
http://fsgeodata.fs.fed.us
Data for National Forests
http://svinetfc4.fs.fed.us/

Forest Service's Remote Sensing Applications Center (RSAC)
Fire Mapping, Resource Information
http://www.fs.fed.us/eng/rsac/

Foreign Agricultural Service Crop Explorer (Global imagery, weather)
http://www.pecad.fas.usda.gov/cropexplorer/

National Agricultural Statistics Service

NASS Cropland Data Layer
http://www.nass.usda.gov/research/Cropland/SARS1a.htm



http://apfo.usda.gov/
http://datagateway.nrcs.usda.gov/
http://svinetfc4.fs.fed.us/
http://www.fs.fed.us/eng/rsac/
http://www.pecad.fas.usda.gov/cropexplorer/
http://www.nass.usda.gov/research/Cropland/SARS1a.htm

Future Inputs

AWIFS:
Multispectal with high Temporal Resolution

NAIP
4 Band
1 meter
Stereo?

CLU

Avallable for Context

Some USDA Agencies Can Access Crop
Reporting information linked to CLU

= Privacy Implications



Future Outputs

Plant Stress / Disease indications

Invasive Species Detection

Episodic Event Alarm/Assessment
Automated Compliance Alarm/Assessment



Agency Needs

Discovering Errors in Crop Reporting
Discerning poor farm practices

Discovering contact violations
Farm Programs
Conservation Programs

Monitoring Crop Disease / Agro-Terror




Questions?

Photographed by Civil Air Patrol"
September 20, 2005, at 12:37 PM CDT




July 19 AWIFS image Showing Path of Hail Strom




Sunflowers







Soybeans

Cass County, August 10, 2007
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Buffering and Land Cover Analysis
of Mandatory Buffers for the
Columbia River Basin

For Policy Impact of 20 and 100 Yard
No-Spray Buffers

Time Given For Analysis: One Business Day + The
Weekend

July 28, 2003



Columbia River Basin (Hydrologic Unit 17)
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All Water Bodies



CLU, 578 (2002), Buffers
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Reported to FSA as Pears
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