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Outline

« National and Global Satellite Imagery Programs
— USDA Satellite Image Archive
— MODIS
* Applications
— Disasters
— Cropland data layer
— Crop Insurance ...
« USDA National Aerial Programs
« USGEO
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Forest Service


Agriculture’s Interrelated Policy and Program Considerations

Commodity programs
Conservation
Agricultural trade

U.S. Nutrition programs
Rural development
Agricultural research,
education, and extension
Forestry

Biofuels

Sustainable Agriculture
Carbon Markets
Disaster programs
Wildland fire
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Environment
Climate change
Trade Policy

Access to food by poorest
consumers in poorest
countries

Dealing with longer-term
scarcity concerns:

— Land availability
— Water

— Food production inputs,
especially energy

Energy (total supply &

demand)
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Satellite Imagery

AWIFS
MODIS
SPOT



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
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USDA Collection Strategy for ResourceSat

1. Background of USDA Satellite Imagery Archive

2.  Who is doing the Purchasing? How and Why?
— What is the Collection Strategy?

3. How is data distributed?
—  How much?
— What s it used for?



Background on the USDA-Satellite Imagery Archive
(USDA-SIA) g

OREST SER |/

USDA-SIA Is a program within the
Foreign Agricultural Service that:

. Provides access to satellite imagery purchased by
USDA for participating agencies.

. Cost-sharing program to maximize the cost
effectiveness of Department expenditures on
satellite imagery.

. Reduces the per-image price paid by USDA
agencies.

. Takes advantage of contracts already in place.

. Benefits from leveraging the power of a single
USDA purchasing body.

&

ATHENT OF AGRICD

USDA purchases satellite imagery using _
the investment of the Commodity
Credit Corporation and special
Imagery requests by the agencies.
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Wording is from MOU which can be found at: 
U:\USDA-SIA\Background Memo\Memo_USDA-SIA_Start.pdf

http://www.rma.usda.gov/

USDA-SIA Roles

Purchase satellite imagery from commercial vendors

— USDA-SIA purchases satellite imagery from
vendors who are on the prime vendor contract.

 USDA standing order for US
 USDA standing orders for foreign areas

Process and store the satellite imagery

— USDA-SIA processes the satellite imagery for the
Foreign Agricultural Service, International
Production Assessment Division.

— No processing for the “archive” product.

Distribute the satellite imagery to USDA agencies

— USDA-SIA distributes the satellite imagery to the
agencies who participate in the USDA archive.



USDA Standing Order
Coverage for the United States (lower 48)

 The USDA is the largest commercial purchaser of
ResourceSat-1 AWIFS data.

— Largest in 2006, 2007 and probably 2008

 USDA purchases (and induces coverage) from April 1 to
September 30

— Commodity Credit Corporation funding

« Continued coverage, albeit less dense, from October 1 to
March 31.

— Pasture, rangeland and forage areas
— Program Integrity funding, Risk Management Agency



USDA Can No Longer Rely on Landsat to Meet
Operational Monitoring Needs
« USDA agencies are transitioning from Landsat to
Resourcesat-1 AWIFS data.

- Global Coverage, Rapidly Delivered (other
than India)

- Excellent Revisit Cycle
- Excellent Value for USDA
- Other Sensors Acquiring Data at Same
Time
« 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

Not all applications have transitioned; 85% for P6-AWIFS, 14% for Landsat.



"One Platform with Multiple Sensors

AWIFS: | | LISS-3;
56 m resolution at nadir 235 m resolution
737 km combined swath 141 km swath
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




USDA Order for P6-AWIFS CONUS: April 1, 2008

s

Legend D

State and Provincial Boundaries

USDA Order April 1 ’

USDA Satellite Imagery Archive
USDA-Foreign Agricultural Service
Robert Tetrault, Satellite Imagery Archive manager
(202) 690-0130, robert.tetrault@fas.usda.gov




USDA Order for P6-AWIFS CONUS: April 1 to 5, 2008

Legend D

State and Provincial Boundaries

USDA Order April 1to 5 ’

USDA Satellite Imagery Archive
USDA-Foreign Agricultural Service
Robert Tetrault, Satellite Imagery Archive manager
(202) 690-0130, robert.tetrault@fas.usda.gov




Active Paths for P6-AWIFS CONUS: April 1 to 24, 2008
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Planned Collects for US

for “leaf-off”
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Pasture, Rangeland, and Forage for Crop Insurance Expansion

Collects for Date 3: Nov. 3 to Nov. 25, 2008



http://www.rma.usda.gov/

Pasture, Rangeland, and Forage for Crop Insurance Expansion

Collects for Date 5: Dec. 21 to Jan. 1, 2009



http://www.rma.usda.gov/

Pasture, Rangeland, and Forage for Crop Insurance Expansion

Collects for Date 8: Mar. 2 to Mar. 25, 2009



http://www.rma.usda.gov/

Pasture, Rangeland, and Forage for Crop Insurance Expansion
Collects for Date 10: Apr 19 to May. 12, 2009



http://www.rma.usda.gov/

Applications of Field-level* Satellite Data

]
O Compliance-22% B Early Warning-19%
B Research-19% B Cropland Data-16%
@ Crop Assessment-12% W Land Cover-5%
B Area Frame-2% O Fire-1%
B Forest Pest-1% O LDGS-1%

@ Soil Modeling-1%

* Field-level satellite imagery allows users to
distinguish fields or forest land parcels. Itis
typically defined by GSD of 5 to 100 meters.

Appllcatlons and Agency

Compliance/Regulatory Use
(RMA)

« Early warning of potential food
supply disruptions (FSA and
FAS)

 Research (ARS and other
agencies)
 Cropland data layer (NASS)

 Planted area of US corn and
soybean (NASS)

« Foreign crop condition
assessment (FAS)

e Land Cover (USGS and other
agencies)

 Area Frame (NASS)

* Fire and Forest Pest (USFS)

e Soil Modeling (NRCYS)

 Landsat Data Gap Study
(USGS)
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Data Usage is recorded by Archive Explorer customers when they order data. Additionally, the requests for RMA distributed by hard drive were classified as “compliance/regulatory use” and the data for FSA via the network was classified as “Early Warning.” The data for FAS via the network was classified as “Crop Assessment.”
H:\USDA-SIA\Objective3_ArchiveReports\ImageryDistribution Mission Results\Display Orders FY2007 version2\ALLAGENCIES_FY2007_20070930.xls tab “by Use”


Who pays for the satellite imagery?

Participating agencies pay an annual fee for access
to the USDA Satellite Imagery Archive.

— Fees do not cover the purchase of new imagery.

USDA purchases satellite imagery using the
iInvestment of the Commodity Credit Corporation.

— This Is the USDA'’s standing order

If agencies need additional imagery not in the
standing order, the purchase needs to be funded
separately.

— RMA is funding the pasture, rangeland and forage
collects

The benefits to participating are high, if the area and
time frame coincide with the USDA'’s standing order.



USDA-SIA Distributed 5,534
Field-level Satellite Scenes In FY2008 to USDA

agencies
Distribution by Satellite Data Type

0 P6-AWIFS
W P6-L4PN
M P6-LISS3
M Landsat-5
M Landsat-7

1. 24 % distributed through FAS-NAS network.
2. 31 % through hard drive (to NASS and RMA).

3. 45 % through Archive Explorer
Archive Explorer can be found at: http://www.pecad.fas.usda.gov/remote.cfm
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Objective3ArchiveReports/ImageryDistribution Mission Results/Display Orders FY2007 version2/ALL_AGENCIES FY2007_20070930.xls

Catalogue value = $4,276,175. USDA agency fees are $525,000. CCC, section 4 investment est. at $1,500,000. Cost avoidance for Department is $2,251,175. This data is valid through September 30, 2007. Please see 
H:\USDA-SIA\Objective3_ArchiveReports\ImageryDistribution Mission Results\Display Orders FY2007 version2\ALLAGENCIES_FY2007_20070930.xls



How to Access the ResourceSat-1 Data 3

For participating agencies in the USDA-SIA, please
use Archive Explorer.

— Data is free. No per-scene transactional cost.
Arrives on CD via common carrier.

USDA-SIA operates on an “all you can eat” policy.

Data is licensed to USDA and license restrictions

apply.

— Data cannot be redistributed. Data cannot be used
commercially

— Derived products such as the Cropland Data
Layer have no license restrictions.

— License can be “uplifted.”



Applications of Field-level* Satellite Data in FY

Appllcatlons and Agency

2008
O Compliance-21% B Early Warning-21%
B Research-19% @ Cropland Data-21%
@ Crop Assessment-12% W Land Cover-2%
B Area Frame-0.2% O Fire-1%
B Forest Pest-0.3% O Soil Modeling-0.2%

* Field-level satellite imagery allows users to
distinguish fields or forest land parcels. Itis
typically defined by GSD of 5 to 100 meters.

Compliance/Regulatory Use
(RMA)

Early warning of potential food
supply disruptions (FSA and
FAS)

Research (ARS and other
agencies)
Cropland data layer (NASS)

Planted area of US corn and
soybean (NASS)

Foreign crop condition
assessment (FAS)

Land Cover (USGS and other
agencies)

Area Frame (NASS)

Fire and Forest Pest (USFS)
Soil Modeling (NRCS)


Presenter
Presentation Notes
Data Usage is recorded by Archive Explorer customers when they order data. Additionally, the requests for RMA distributed by hard drive were classified as “compliance/regulatory use” and the data for FSA via the network was classified as “Early Warning.” The data for FAS via the network was classified as “Crop Assessment.”
H:\USDA-SIA\Objective3_ArchiveReports\ImageryDistribution Mission Results\Display Orders FY2007 version2\ALLAGENCIES_FY2007_20070930.xls tab “by Use”


Summary

USDA uses ResourceSat AWIFS imagery for operational
agricultural programs

— Third year of operational use

ResourceSat data is

— orthorectified, can be radiometrically corrected
— Satellite is “always on” for the U.S.
Agricultural applications are:

— Compliance/Regulatory Use (RMA)

— Early warning of potential food supply disruptions (FSA
and FAS)

— Research (ARS and other agencies)

— Planted area of US corn and soybean & Cropland data
layer (NASS)

— Foreign crop condition assessment (FAS)
USDA-SIA Is a data-sharing partnership
— Saved $3.5 million in cost avoidance for USDA



AWIFS Areas of Collection 2004-2007




Resourcesat-1 AWIiFS at USDA -- 2008

Legend
- AWIFS_Collection_2008

cntry00_with_lakes

C“,:,':;':a' Total us
2004 146 125
2005 100 84
2006 1415 888
2007 1408 798
2008 1654 1026

USD

Foreign Agricultural Service

For more information, please contact
Robert Tetrault (202) 720-1071 robert.tetrault@fas.usda.gov




USDA-SIA AWIiFS Holdings
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%@Archive Explorer Home | Stats | Privacy | Disclaimer | Help | Contact Us | Shopping Cart Your Cart contains 0 items
| ouery “LResults

m SATELLITE m PATH & ROV m ACOQUISITION DATE
WIF S [J] hd PATH- . O any. AL O vEAR CYCLE = () (®) 2009 (O 2008 O 2007
United States W | SEASON:| April W TO: | April il
SEASOMNAL DATE RANGE = '/
California =y T R YEARS:| 1984 s TO: | 1984 s
SINGLE DATE RAHGE = ":_,' FFlD['.-]:lI:Id.I‘EB.l'IJ'EI TO: 0402809

Perform Gluery

RR MR L~

AWIFS Swaths (by age)
1 to 30 days

31 to B0 days

61 to 90 days

91 to 120 days

121 to 150 days

= 150 days

Mo Data
|:| Country Boundaries
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Selection

% f% Archive Explorer Home | Stats | Privacy | Disclaimer | Help | Contact Us | Shopping Cart Your Cart contains O items
Euer Results

Your Search Returned & Results.

i USDA Thumbnais 8 USDATable |

1. IRS_AWIES, FULL, 2. IRS AWIES, FULL, 2. IRS- AWIES, FULL, <. IRS_AWIES, FULL, 5. IRS - AWIES, FULL, 8. IRS AWIES, FULL,

R R HE Rt ST b 03:12:08 03/ 1108 0201508

(Add To Cart | [ Add To Cart [Add To Cart | | Add To Cart [Add To Cart | [ Add To Cart



.1

2 3 4 5 6 HNextid»»

Your Search Returned 180 Results, [ PRINT TABLE ] [ EXPORT TO EXCEL ]
USDA Thumbnails USDA Table

Line Scenell
1 T24304020091143X0N0K
2 T24804120091143X0NOK
3 T24304220091143X0N0OK
4 T24304320091143X0NOK
5 T2430442009114AX0NOK
6 T24304420091143X0NOK
7 T24304520091143X0NOK
3 T24304020091133X0NOK
9 T24304120091133X0NOK
10 T24304220091133X0N0OK
11 T24304320091133X0N0OK
12 T2430442009113AX0NOK
13 T24304420091133X0N0OK
14 T24304520091133X0N0OK
1 T25204020091103X0N0K
1 T25204120091103X0H0K
One AWIFS Imaget] 125204220091103X0N0K
to 6 LISS-3 |mages1 T25204320091103X0N0K
1 T2520442009110AX0NOK
T25204420091103X0H0K
2] T25204520091103X0NOK
22 T24704420091093X0N0OK
23 T24704520091093X0N0OK

Sensor Acquisitionlate

LI53
LI53
L153
LI53
AWIF
LI53
LI53
L153
LI53
LI53
LI53
AWIF
L153
LI53
LI53
LI53
LI53

L153

AWIF

LI53
LI53

L153
EIS3

20090424
20090424
20090424
20090424
20090424
20090424
20090424
20090423
20090423
20090423
20090423
20090423
20090423
20090423
20090420
20090420
20090420
20030420
20090420
20090420
20090420
200904149
200304119

248
243
244
243
248
243
248
243
243
243
243
243
243
243
252
252
252
252
252
252
252
247
247

Path Row Cloud Cover
20 98
a1 93
a2 31
23 31
a4 a9
a 75
a5 20
20 7
a1 2
a2 34
a3 73
a4 54
a4 73
a5 93
20 26
a1 28
a2 17
23 :
a4 7
a4 6
a5 :
a4 0
a5 0



Each AWIFS Image has 4 Quads

LISS 3 @ Nadir



%f‘%ﬂmhhe Explorer Home | Stats | Privacy | Disclaimer | Help | Contact Us | Shopping Cart Your Cart contains 2 items

EILE Y j| Rezults

Clear Cart | | Print Cart | | Continue

These selected scenes are NOT free but can be purchased by USDA-S1A through the ASRC-MS contract. The ASRC-M 5 contract includes

several satellite imagery vendors. Vendor selection is based on best value to USDA, Please continue if you want to generate an ad-hoc order
to be sent to the USDA-5SI1A manager for review,

Line Delete Image Quantity Description Guadggg:'ﬂm" Path Startrow Endrow
___autoscored- [ " s | aro
1 Remove cb002470441%p_nok_awipsT 100jpg L 1 AWIF E 04/19/2009 247 44 44
_autoscored- T iee A .
2 Remove (1002470421Xp nok IsipSTA00jpg L 1 LIS3 1 04/19/2000 247 42 42

Ability to use your funds to select and purchase
LISS and AWIFS Imagery not in USDA SIA.
Order AWIFs by Quad.



Comparing Single Pass Collection Capability

t+ LISS3 '

AWiFS + Landsit+




Northern California - AWIFs

FFAS Center for
Remote Sensing

/—-——m Analysis AWiFs Ch. 4,5,3
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Foreign Agriculture Service MODIS Subsets for Crop
Monitoring
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Foreign Agriculture Service MODIS
Subsets for Crop Monitoring
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View Current MODIS

04/29/09 (Day 119 of 2009)

Terra (AM)
Pixel size:
250m | 1km | 2km

I'\fl Y5
v

True Color NDVI Images

View Last 30 days

D4-.-"2'§I.-"El‘3 II: 19 of 2009

= R o
Wl

04/25/09 gllE of 2009

l"]

04/28/03 (118 of 2003)  04/27/08 (117 of 2008)  _04/26/08 (116 of 2005
T -l W LUl -2



http://www.pecad.fas.usda.gov/cropexplorer/modis_summary/modis_fullpage.cfm?modis_tile=r14c06&dt=2009119&sat_name=terra.721&img_res=1km&modis_date=04/29/09&cntryid=
http://www.pecad.fas.usda.gov/cropexplorer/modis_summary/modis_fullpage.cfm?modis_tile=r14c06&dt=2009119&sat_name=terra&img_res=1km&modis_date=04/29/09&cntryid=
http://www.pecad.fas.usda.gov/cropexplorer/modis_summary/modis_fullpage.cfm?modis_tile=r14c06&dt=2009119&sat_name=terra.ndvi&img_res=1km&modis_date=04/29/09&cntryid=
http://www.pecad.fas.usda.gov/cropexplorer/modis_summary/modis_fullpage.cfm?modis_tile=r14c06&dt=2009119&sat_name=terra.721&img_res=250m&modis_date=04/29/09&cntryid=
http://www.pecad.fas.usda.gov/cropexplorer/modis_summary/modis_fullpage.cfm?modis_tile=r14c06&dt=2009119&sat_name=terra.721&img_res=1km&modis_date=04/29/09&cntryid=
http://www.pecad.fas.usda.gov/cropexplorer/modis_summary/modis_fullpage.cfm?modis_tile=r14c06&dt=2009119&sat_name=terra.721&img_res=2km&modis_date=04/29/09&cntryid=
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USA4 Subset - Terra 2km Bands 7-2-1 imagé f_c:r 2009/083 (03/24/09)

Vectors selected: none

Change vector options:

View alternate pixel size: 1km | 500m | 250m |

View alternate band combination: True Color | NDVI |

View Aqua image | See all images available for this area this day |

Display metadata (including time of input data)
Display worldfile | Display projection file

¥ Download JPG image with ancillary files (.zip)

Download KMZ file for GoogleEarth

8 Download GeoTIFF file



A United States
Department of

USDA Giobal Monitoring Data Sources for Estimating Crop Production 72
. . . Foreign
_ FAS/Office of Global Analysis i?g&;ﬂ‘num

___________ | | ] | | ¥
WMO STATION Data COARSE-RESOLUTION LOW- MEDIUM to HIGH-RESOLUTION ECONOMIC
Imagery RESOLUTION Resourcesat 1 IKONOS QuickBird INFORMATION
Imagery ey

AWIFS
SPOT Veg TERRAJAQUA
METEOSAT GMS GOES %an dcat

j " 't - a e

Attaché reports (from USDA/FAS) for
SPOT area harvested, yield, & production.

] [ ...
® Daily station data‘ ] o s
for rainfall, & ' i [ | \ A 75 offices
min/max \ l GRIm [ v N v ¥V F 4 ¥4 monitoring 110
temperatures \ (RASTER) | I ¥y AL countries
® Archive from1979. ', SSMI [ | USDA Satellite Imagery Library e
I V ; Rainfall [ AVHRR | I
| I(Qi?n‘e)s I - 1 | *OGA Agricultural Economists for
| Grains, Cotton, and Oilseeds
I I
| : *National production data & News Wires
I ] ] 1 LAC 1 | Image analySIS *Regional experts + crop assessment travel
I / ® Daily polygrid data (25-51- - |
km) for rainfall, snow, solar »” - I cac | - 1
1 ] radiation, min/max - (from | | /7 ® VVegetation classification v
temperatures, potential | NASA . \
| I &1 and actual ET - N Yoo )Y oY m: ® Vegetation stress OGA REGIONAL CROP
onitor Vegetation'c ir'ons. H
| I earchivefrom 1981 , ~ - ¢ Area planted estimates ASSESSMENT ANALYSTS
I PR m Automated Product.
V -~ ® Generation (WWW) g Convergence of 10 regional analysts
H monitoring 100
- -_— - Ewdenge countries
fﬂ!%,\\ 4 - Analysis
Station & polygrid data
‘r‘_‘ utilized to generate rainfall, . .
' temperature, & soil moisture P GIS Analysis/Integration
images. (Multi-year comparisons)

~ BASELINE
~ SOIL MOISTURE Models REFERENCE Data

~ ~ / Historical crop area, yield,
production,& trends connected

~
~ ”’ to regional weather anomalies
- /

> U
ALARM Models -_—— 'Y CROP Models

® Act as meteorological data filters by providing early warning ® Wheat (CERES, AGRISTARS, Maas, URCROP)
to adverse weather conditions that affect crop growth. ’ ’ ’ ’

CROP PRODUCTION
ESTIMATES

® Preliminary production estimates
®“Lockup” with USDA’s World Outlook

® Corn (AGRISTARS, URCROP) ® Historical crop production databases Board
® Models crop stages for corn, wheat, and sorghum.
‘ ‘ . . . ° - . . ° . . . :
® Flags regional weather anomalies that exceed temperature Soybean (Sinclair) Administrative boundaries :Je?EaAS:c;flocr:atlhpergggggg'\Lzsetk'rg?t::Ch _—rﬂ
and soil moisture thresholds for the particular crop. ® Sorghum (AGRISTARS) ® Average temperature & rainfall spatial data month

® Barley (URCROP). ® Soil texture & water-holding capacity
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Crop Explorer Portal

Portal to near-real time global agriculture conditions

www.pecad.fas.usda.gov/cropexplorer
or
Google “crop explorer”



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

Crop Explorer Overview
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Commodity Intelligence Reports

ISelect a Commaodity

{Mov 01, 2008)

China Winter Wheat Planting Situation - 2007 /08 Season.

| v

The planting season is ending for China's 2007/08 winter wheat crop, which was sown
in September and October 2006 and will be harvested in May and June 2007, Mostly
dry and warm weather allowed for rapid planting progress, but sail moisture levels in
the main production areas are low and additional rain would help prormote emergence
and tillering before the crop enters dormancy in December,

Argentina Wheat Update: Rainfall Just in Time.

fOct 27, 2006)

A5 dryness continued from early wheat planting in May until the early growth stages in
Septernber, Argentina's 06/07 wheat crop outlonk was dire. Earlier this season, dryness
hampered planting progress, such that planting intentions were decreased in July,
August, and Septernber in reports published by Argentina's Ministry of Agriculture
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The Crop Explorer Web Site featuras near-rezl-time global crop condition information based on satellite
imagery and weather data. Thematic maps of major crop growing regions depict vegetative vigor,
pracpitation, tempearature, and ol moisture. Time-sanes charts depict growing seazon data for
specific agro-mateorologiczl zones, Regional crop calendars and crop area maps are alsa available for
selactad regions.
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MODIS Processed Data

NDViIs related to 5-Year Average NDViIs related to Cropland
MDD[S NDVI 16- [Ia\_,r ,i.‘mmmalyr 02/18/09 03/05/09 ’“ I A March 2009

March'

iy

MODIS NDVI
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http://www.pecad.fas.usda.gov/cropexplorer/modis_ndvi/modis_ndvi.cfm?regionid=metu&ndvi_folder=metu_iraq_jordan_syria&modis_date=02/18/09&cntryid=


Processing Global SPOT Vegetation NDVI

SPOT-VEG Departure from Short-term Average
03/11/09 - 03/20/09

Crop-masked SPOT-VEG Departure from Short-term Average
03/11/09 - 03/20/09

SPOT-VEG NDVI
Departure from 7-year Average
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= (-410-3) Normal
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[]-11t0-025
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Time Series of Mississippi Flooding
June 2008

MODIS Imagery from MODIS Rapid
Response System

Imagery downloaded from:
http://rapidfire.sci.gsfc.nasa.qov/subsets/?subset=USA3.2008080
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Imagery from RapidFire 

http://rapidfire.sci.gsfc.nasa.gov/subsets/?subset=USA3.2008080
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June 19, 2008

MODIS Rapid Response Team
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The additional Spatial Resolution of Spot 5.




MODIS Active Fire Ma&pmg Program
« Generate “value added” geospatial fire product

+ Current, synoptic view of the wildfire situation in a
geospatial context

+ Accurate and current information on fire locations, fire
Intensity, burned area extent and smoke

+ Aid strategic planning and asset allocation at
regional/national level

a Prioritize allocation of suppression assets
a Focus tactical airborne reconnaissance assets

+ Monitor fire activity in remote areas



Presenter
Presentation Notes
Slide Credit:�Chuck Dull�Assistant Director of Engineering�Washington Office�USDA Forest Service

Everett Hinkley�Liaison & Special Projects Program Manager�Remote Sensing Applications Center�Salt Lake City, Utah



Continuously acquire LO/LZ MODIS
claia at RSAC furtner orocassing...

Ground Station Network

USDA Forest Service Remote Sensing Applications Center (RSAC)
NASA GSFC Direct Readout Lab (GSFC)
University of Wisconsin Space Science Engineering Center (SSEC)
University of Alaska Fairbanks (UAF)

NASA MODIS Rapid Response System provides
global coverage; backs up ground station network
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Presentation Notes
AOI includes all of U.S. and Canada (~19 million km2)
RSAC DR does not cover AOI; leverage other DR stations
Provides comprehensive NRT coverage of AOI (w/exception of Hawaii).  Have communicated with U of Hawaii about using their DR data.
Informally organized network
RSAC pulls L0 data from SSEC and GSFC; L2 data products from UAF
Entire system is backed up by MODIS RR on 3-4 hour delay
MODIS RR is extremely critical to process; especially when instrument DB problems arise


MODIS Active-Fire Products

* Products to assist strategic planning

* Fire detection maps, imagery and
geospatial data

* Not a replacement for airborne
thermal infrared mapping systems

* Available for United States & Canada

- Actively Burning Area
(Last 12 hours)

- Actively Burning Area
(Last 24 hours)
Previously Burned Area
(Since January 1st)
wsta  NIFC Situation Report Fire
_ |/ Interstate Highways
S A/ u.s. Highways
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Presentation Notes
Geospatial products are continuously updated and distributed via the Internet.  
Daily 250m image subsets of each state are generated on a daily basis
Georeferenced and in Tiff, JPG and generic binary format
Fire detection maps are updated several times daily as fire conditions warrant (after every MODIS daytime & nighttime acquisition)
Display active fires in the last 12 and 24 hours, and previously burned areas with baseline cartographic data
Interactive web maps (ArcIMS) are also provided with a large suite of additional geospatial data for integration
GIS ready 1km fire detection data is also available for all of North America; updated hourly
Active Fire Mapping Program website receives over 30 million hits annually, 1 million+ users and over 2TB in downloads
Chuck Dull�Assistant Director of Engineering�Washington Office�USDA Forest Service

Everett Hinkley�Liaison & Special Projects Program Manager�Remote Sensing Applications Center�Salt Lake City, Utah
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Forest: Senvice: MODIS Active: Fine: Mapping) Program

Currently and Planned Sensor Assets

1 |

=

MODIS Polar orbiting | 250m, 500m, | 2 times daily | MOD14/MYD14 | Direct Readout;
1km/1km NASA Rapid
Response
System
AVHRR Polar orbiting 1km/1km 2 times daily FIMMA NOAA NESDIS
GOES Geostationary 1km/4km 4 times WF-ABBA NOAA NESDIS
hourly
VIIRS* Polar orbiting 375m/750m | 2 times daily TBD Direct Readout;
Rapid

Response
GOES-R* | Geostationary 500m, 4 times TBD Direct Readout;
1km/2km hourly NOAA NESDIS

# GOES-R launch in 2015 and subsequent missions

* VIIRS launch on NPOESS Preparatory Project (NPP) mission in June 2010 and subsequent NPOESS
missions
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Presentation Notes
AFM program plans to utilize VIIRS as a follow on to MODIS and also leverage the relatively higher spatial resolution of GOES-R (compared to current GOES instruments)


NIROPS Alircrafit

Main function: Wildfire mapping from April-November

1447: Cessna Citation Bravo

1497 Beechcraft 200 Super King Air
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Both aircraft have similar flight durations of 4.5 hours before refueling and require a minimum 5000 ft. paved and lighted runway. 


PHOENIX

FS Phoenix sensor
IS the primary
tactical fire
Sensor.

IR Analysts
Interpret
Orthorectified
Imagery to
create Fire
Boundary
Shapefiles.
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RSAC Operations Prograim Supjport

Currently Leveraged Sensor Assets
Landsat 5 and Landsat 7 (sLc-off)
ASTER

SPOT 4 and 5

AWIFS

NASA Ikhana AMS

Disaster Monitoring Constellatio#
MASTER :
IKONOS
Quickbird
MODIS
AVHRR
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Presentation Notes
RSAC leverages a suite imagery sources to support the operational of these programs
Multi-spectral sensors all collecting VIS and NIR bands.  Most collect at least one SWIR band, and some also acquire TIR data


o

Burmmed! Area: Emerngency Response: Imagery Support:

Frequently Leveraged Sensor Assets

Pleticrm iype Spaiial
|
Landsat 5 Polar orbiting 30m 16 days USGS EROS
Landsat 7 Polar orbiting 30m 16 days USGS EROS
(SLC-off)
AWIFS Polar orbiting 56m 5 days USDA-FAS-SIA
SPOT 4 Polar orbiting 20m 2-3 days SPOT Image
(pointable)
SPOT5 Polar orbiting 10m/20m 2-3 days SPOT Image
(pointable)
ASTER* Polar orbiting 15m/30m 4-16 days NASA/USGS
(pointable) EROS
NASA AMS Airborne (UAV) ~21m -- NASA
rtﬁﬁi’gx LDCM? Polar orbiting 30m 16 days USGS EROS

3 )3 1 — Anomalous SWIR band issues since April 2008; 2 - LDCM launch currently scheduled for July 2011

ATMENT o MRS
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Presentation Notes
BAER program utilizes a variety of sensors to meet emergency assessment needs
These are the most commonly used sensors (all have either a 1.6 or 2.1 SWIR band or both); other sensors also utilized include DMC, IKONOS and even MODIS
Landsat is the workhorse
ASTER was used somewhat frequently until 2008
AWiFS use has been relatively limited, but will likely increase in the future




Creation of the BARC

Black Pine 2 Fire
Sawtooth NF
73,000 Acres

Normalized Burn Ratio (NBR)
Differenced Normalized Burn Ratio (dNBR)

NBR = (NIR — SWIR) / (NIR + SWIR)
dNBR = Pre NBR — Post NBR

1 Normalized Difference Vegetation Index (NDVI)
: Differenced NDVI (dNDVI)

| NDVI = (NIR — Red) / (NIR + Red)
8 dNDVI = Pre NDVI — Post NDVI

adNDVI is utilized when appropriate
SWIR band is not available
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Presentation Notes
NBR is used primarily with Landsat bands 4 & 7
1.6 micron SWIR band responds differently to soil/vegetation moisture content which can result in significantly lower NBR values compared to using the 2.1 micron band
Consequently, NBR/dNBR data generated using 1.6 micron band does not directly compare to NBR/dNBR data generated using 2.1 micron band
Measured NBR is also a function of the spatial resolution of the respective sensor being utilized and vegetation cover (sparse vs. dense)


Burned Area Emergency Response Imagery

~_ Support
BAER Support Rapid Delivery Products
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@ BURNED AREA MAPPING WITH 3-DIMENSIONAL TERRAIN VISUALIZATION
Tawog anm Fosmrs dunE 2081

fein

Mao Procucts



Presenter
Presentation Notes
Continuous dNBR/dNDVI data are thresholded into burn severity classes
All deliverables are provided to BAER teams via FTP and are GIS-ready
BAER teams utilize BARC products in the context of ancillary data and field information to create a soil burn severity map that is the basis for prescribing treatments
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Salvage Areas

LANDSAT
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Average Change in NDFI:
NDFI = (NDVI + NDMI ) / 2



Image Processing / Information Extraction



Common Land Units Over NAIP
+ Yolo County CA




Cropped Area Certified by Property Owner
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Forensic Reconstruction and
Analysis of Crop Histories

AOU3GY JUdWABRURH jSIY Yasn uIyim buisuas ajouidy


Presenter
Presentation Notes
Dr. Jim Hipple, USDA Risk Management Agency
james.hipple@rma.usda.gov


Model Builder Preprocessing ToolBox

Modsl  Edit View  window  Help
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Dr. Jim Hipple, USDA Risk Management Agency
james.hipple@rma.usda.gov


Indices Generated

vegetation index

hypothetical NDVI of smoothed

- NDMI (Normalized Difference irrigatedcrop ndvi wivalue

for each day

Vegetative Index)
 NDVI = (nir — red)/ (nir + red)
water index
— NDWI (Normalized Difference
Water Index)
* NDWI = (red — green) / (red +

NDVI

green)
land surface water index (irrigated T T T .
/ non-irrigated differentiator) Day of Year
— LSWI (Land Surface Water
Index)
- - - USDA SIA colect (T)r:)ct);?ilzl LA, 2
 LSWI= (nlr - SWIr)/ (nlr + window starts cloud cover Wi"d°",ve':d|5
SWi r) approximately April 1 taggeged) apgg:{:gf 1e y

RMA




Data Processmg Examples

f\%\fyommg []

AWIFS Overview

Acquisition Date: 04/18/2008

Path: 265 Row: 045 Quad: A

Utah
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New_Mexico

RMA
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Bands: 3 (ir) / 2 (red) / 1 (green)
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% Reflectance Image

AWIFS Overview
Acquisition Date: 04/18/2008
Path: 265 Row: 045 Quad: A
Bands: 3 (ir) / 2 (red) / 1 (green)

% Reflectance Image

0 05 1 2 3 4
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Normalized Difference Vegetation Index

AWIFS Overview

Acquisition Date: 04/18/2008
Path: 265 Row: 045 Quad: A

NDVI Image

NDVI
Value

- High : 1.0
. Low:-1.0

- Colorado




Normalized Difference Water Index




— Cropland Data Layers
1997 - 2008

A

Expansion of NASS Cropland Data Layer

1. Increased amount of imagery for same

cost.
2. Improved commercial software.

3. Increased amount of ground truth data.

AWIFS Imagery has allowed for Increased Cropland Data Layer production.

Traditional Expansion Additions for
(1997-2003) (2004-2008) 2009
North Dakota Louisiana ('04) California
Arkansas South Dakota ('06) | Washington
Mississippi Ohio ('06) Montana
lllinois Minnesota ('06) Kentucky
lowa Kansas ('06) North
Carolina
Indiana Oklahoma ('06) Georgia
Missouri Michigan ('07)
Nebraska Colorado ('08)
Wisconsin Texas ('08)
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Presentation Notes
Cropland Data layer traditional and expansion dates are from Rick Mueller’s presentation given at the FAS Resourcesat seminar October 2008. http://www.pecad.fas.usda.gov/pdfs/2008/Presentation6_sub_Mueller08.pdf



iR Kansas 2008 Cropland Data Layer

i

Agricultural
- Winter Wheat

[ Jcom

[ ] sorghum

- Soybeans

[ ] Affalfa
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Land Cover Categories
(Ordered by Decreasing Acreage)

B Cotton

[ | Other Small Grains
[ | cloverwildflowers

B oats
- Potatoes

|:| Seed/Sod Grass

[:’ Canola
B vitiet

- Other Crops
- Barley

[ Other Tree Nuts
[ lPeas

I Apples

- Misc. Vegs. & Fruits

Non-Agricultural
[ | Grass/Pasture/Non-Ag

] Urban/Developed

|| woodland

|| Fallow/Idle Cropland
- Water

[ | Wetlands

|:| Shrubland

:I Barren



SR Brown County, Kansas
2008 Cropland Data Layer

USDA
s

Land Cover Categories
(Ordered by Decreasing Acreage)
Agricultural

- Soybeans

|:’ Corn/Sweet Corn

- Winter Wheat

[ | Affaifa

I Win. Wht./Soyb. Dbl. Cropped
|:| Sorghum

|:| Clover/Wildflowers

- Other Crops/Grass Seed/Sod
|:| Other Small Grains

|:] Sunflowers
- Oats

- Cotton

- Barley

|:| Seed/Sod Grass
- Other Tree Nuts

Non-Agricultural
|:| Grass/Pasture/Non-Ag

|:| Woodland

7 urban/Developed

- Water

| | Wetlands

|:| Barren

|| Fallow/dle Cropland

|:] Shrubland
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Cropland Data Layer Future
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Improve acreage timing

= Sept. Small Grain Summary

= August district level estimates

« EXpand geographic scope

= Cotton, Winter, Durum and Sprinc
Wheats

* Derivatives
= Change detection
= Crop rotations
« National program
= Leverage resource partnerships

Primary Cotton States



Single Crop Planting Intensity, 2003-2007
Nebraska, lowa and lllinois

Years
Planted
to Soybeans

Ok~ WNE

Cropland Data Layers (CDLs) utilized in assessment: 2003 - 2007



Corn Planting Intensity in Nebraska

2003-2007

Years
Hall, NE Planted
to Corn
1
2
3 f——
Hall County Chase County Dawson County State Total

5 years in a row planted to
corn: 38%

5 years in a row planted to
corn: 26%

20%

5 years in a row planted to corn:

5 years in a row planted to
corn: 6%

4 out of 5 years planted to
corn: 24%

4 out of 5 years planted to
corn: 22%

28%

4 out of 5 years planted to corn:

4 out of 5 years planted to
corn: 12%




it
Corn Planting Intensity, 2003-2007
ﬁi Hall County, Nebraska
NASS

Hall County Years

Planted to Corn

5 years in a row planted
to corn: 38%

4 out of 5 years planted to
corn: 24%

aa b wWwNPk

AWIFS 8/13/2007
Bands 3/4/2
Red/Green/Blue

Percentages derived from total acreage in corn production
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USDA Aerial Programs

Farm Service Agency
Forest Service
Natural Resources Conservation Service

USDANR(:S W

Natural Resources Conservation Servic
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NAIP Funding History

2003 - 2008 USDA NAIP Contracts

$28 5M

28.4%

Partners
Average
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2008 NAIP Funding Sources

U.S. Forest Service $1,140,000
Natural Resource Consrv. Service $500,000
U.S. Geological Survey $150,000
FSA RMA (Coop with WVU) $50,000
State Governments (12 states) $2,418,728
Total 2008 Cost Shares: $4,258,728
FSA Funding Amount $10,071,521
2008 NAIP Funding Total: $14,330,249

FSA &

==\RCS HIFES RMA
Conservation Service  BUGUGAELE N

MNatural Resources
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FSA 2008 NAIP CAMERA TYPES

Film

ADS40-1

DMC




NAIP Camera Trends

Film Cameras vs. Digital Sensors

2003 2004 2005 2006 2007 2008

B Film Cameras 1 Digital Sensor

Estimate
—

2009

S



3 BAND

4 BAND

2008 NAIP 3 BAND VS 4 BAND
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52%
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ES_—Q-_ 2008 NAIP ABSOLUTE VS RELATIVE CONTROL
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ABSOLUTE CONTROL 45%

RELATIVE CONTROL
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ES———A;- Proposed NAIP Acquisition Cycle

Cycle Dates

Jume 3, 2008



NRCS, Natural Resources Inventory Imagery
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2008 NRI CONUS Sample – 70,555 sites
http://www.nrcs.usda.gov/technical/NRI/
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7,920 / (125 lp/mm x 1000 mm/m) = GRD
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SCAN
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Wetland Reserve Program, Program Integrity Acquisitions
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Four Band Imagery Increases Applications

UltraCamX — Color and CIR - 8” GSD
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The Return to Stereo Acquisitions

 The Forest Service and The Natural Resource
Conservation Service were significant users of
contact prints for stereo applications.

 These agencies are experimenting with the use
of direct digital, 4-band stereo imagery and soft-
copy exploitation software.




CRISIS ON PUBLIC LANDS

lllegal Occupation of Public Lands
By
Drug Trafficking Organizations




FS, BLM and NPS Land




2007 Locations of Cannabis Gardens on National Forests.

P rorest %
R SERVICE g

* " = Source: FS Law Enforcement and Investigations
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. Notional Timeline for CA Cannabis

3/1/2008 - 5/30/2008 6/1/2008 - 8/31/2008 9/1/2008 - 10/31/2008 10/31/200
Planting Growing Harvesting y Cure and Dry

2/1/2008 3/1/2008  4/1/2008  5/1/2008  6/1/2008 /1/2008  8/1/2008  9/1/2008 10/1/2008 11/1/2008 12/1/2008

1/1/2008 12/31/2008

Optimal Detection:
Connect Local Growers to Support Network

Camp Sites
People Living In Camps 24 x 7

2/1/2008 3/1/2008  4/1/2008 5/1/2008  6/1/2008 7/1/2008  8/1/2008  9/1/2008 10/1/2008 11/1/2008 12/1/2008
1/1/2008 12/29/2008
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USDA
===

10,000+ USDA personnel on the landscape every day, using GPS to provide

program assistance, service, and technical support to USDA customers and
partners

 Safety-of-Life operations —Fire, Snow Survey

e Administration of the Farm Bill

e Conservation Planning and Application

e Natural and Cultural Resource Data Collection,
Inventorying and Monitoring |

» Landscape Characterization & Engineering Applications |

 Soil Mapping
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National Science &
Technology Council

President of the United
States, NSTC Chair

USGEO Context

COMMITTEE ON ENVIRONMENT AND NATURAL RESOURCES (CENR) e

COMMITTEE ON TECHNOLOGY (CaoT)

COMMITTEE ON SCIENCE (CoS)

COMMITTEE ON HOMELAND AND NATIONAL SECURITY (CHNS)

COMMITTEE ON
ENVIRONMENT &
NATURAL
RESOURCES

Il AIR QUALITY RESEARCH (5C) || TOXICS AND RISKS (5C) ||
H DISASTER REDUCTION (5C) I US GROUP ON EARTH
OBSERVATIONS (5C)

ﬂ GLOBAL CHANGE RESEARCH (SC)
WATER AVAILABILITY
“ ECOSYSTEMS (SC) & QUALITY (SC)
OCEAN SCIENCE AND
TECHNOLOGY (5C)
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s 35

: Architecture and
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Group USDA I
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USDA
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Policy and Planning
Group

aes

Architecture and
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U.S. Group on Earth Observations
Strategic Assessment Group - SAG

“The current U.S. civilian Earth observing system...is
at risk of collapse.”
National Research Council, 2005
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[i] The National Research Council, Earth Science and Applications from Space:  Urgent Needs and Opportunities to Serve the Nation, The National Academies Press, Washington, DC, 2005, p.2, http://www.nap.edu/catalog.php?record_id=11820
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USGEOQO Strategic Assessment Group

 Background

— Sept 2007: Strategic Assessment Group (SAG)
formed

— Charge:
e To deliver a strateqic portfolio

— of high priority national Earth observation investment
recommendations

— for existing and future capabilities
— to inform decision-makers,

» Including OSTP, OMB, Congressional Committees, and
Agencies’ budget planners

— and improve decisions regarding national investments in Earth
observations

122



GE®
Assessment Methodology .

Observational Needs / Critical Measurements

I

d assessment of key observations Step 1.
Drawn fro nal'and international experts and documents Gather

Measurements having benefits across multiple SBAs
OR :
Deemed critical to an individual SBA Step 2: Filter

Interagency Measurement particularly at risk--
Review and current or looming gap

Feedback OR _
Measurement not yet being

pEcEelEEWEINREY  Step 3: Filter Some More
for dramatic gains

or a scientific
breakthrough

Step 4. Consider enablers and
complementary measurements

17 Near-Term Threats and Potential Breakthroughs 124



USGEOQO Strategic Assessment Group

e A First Assessment:

Observing Earth’s Vital Signs

USGEO Strateé;ic Assessment of Earth
bservations

Near-Term Gaps and Opportunities

e Final document to be coordinated between
USGEO and OSTP CENR In the next few weeks

125



BECEa) USGEOQO Strategic Assessment Group

e Developing a Strategic Assessment Process

e February 2008: Established Societal Benefit Area (SBA) Teams
— Provide synthesis of existing documents and recommendations
— Basis for further analysis and development of priorities

SBA Team Leads

— Disaster USGS (BIll Leith)

— Weather OFCM (Michael Babcock)

— Oceans NOAA (Zdenka Willis)

— Climate NASA/CCSP (Jim Tucker)
——— Agriculture USDA (Glenn Bethel)

— Human Health NIH (Ann Davis)

— Ecology Smithsonian (Len Hirsch)

— Water EPA (John Lyon)

— Energy DOE (Graham Pugh)

126



Support Sustainable Agriculture and
Forestry, and Combat Land Degradation

Glenn Bethel
SBA Lead




Sustainable

Agriculture and Forestry

Animal Field Crops Orchards/ Forests and
Operations P Vinyards Grasslands




Sustainable
Agriculture and Forestry

Animal . Orchards/
Operations Field Crops Vinyards Forests

Map Elevation,
Slope and Map @i AT Map Soils
fields
Aspect
Monitor Quantify
Monitor Soil Monitor for Sustainable Monitor Field Monitor Carbon Monitor Soil

—es CoONservation _>I

Moisture T e nvasive Species Practices Preparation ¢ Seq. Conditions < Erosion

Crop Type

- Monitor
Monitor Agro- A L
Map of all
cro;fs in all meteorological A\@'Iatb'“:y of
field Data ater for
ields Irrigation

I

Monitor Actions . .
~fl——=(e.g.: irrigation, 4—-Pred'gtu2'“e;|; Ene

Harvest)

Monitor Progress
of Disease and
Plant Pests

onitor Impacts of N Quantify Impacts
Invasive Species of Episodic events

Monitor Crop

Quantify Crop Condition

Early Warning of
s Food INnsecure
Areas

Early Identification

¢ Minimize Price
Reeere I—_|arvest Impacts of Rumors
Potential

Early Warning of
Crop Failures

Impact on
Supply

Monitor Harvest
- Conservation
Practices

Quantify
Sustainable
Practices

Monitor for Proper . . . .
. Monitor Soil Monitor Pesticide
Fertilizer < <= Application

Application Erosion

Monitor Ground
Water Quality

Monitor
Movement of
Products

Monitor Food
Access

Monitor Activity at
Ports

Monitor Activity at
Grain Silos

r—)



Types of Features NRI Needs Analyze

e o

L

o Tillage system. -

Grazing L N Salt o K < E@sion-'buried Crops

Animal waste

Sheet and 1ill erosion”



Global to Field Level Requirements USDA
) e

Global Monitoring

- we :
g |

32,000 employees
380,000 miles of roads

23,000 recreation sites \’\\

7,700 miles of scenic byways ~

860 million recreation days/yr Rl e : A — -
3.4 billion board feet timber sales A< R @ Legend
4,400 miles of wild and scenic rivers e . % - o Stateofices | JSDA
. $21 billion worth of hunting & fishing to U.S. economy e L : YOS




Current US Land Remote Sensing Missions

v AVHRR

spatial resolution, 1]00m 2700 km swath

» MODIS
spatial resolution, 250m, 500m, 1000m 2300 km swath
W MISR

global coverage, 9 days

spatial resolution, 275m, 550m, 1100m 360 km swath

s 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 v = Operational Missions



Current USDA Land Remote Sensing Uses

G AVHRR

spatial resolution: 1100m

G MODIS

spatial resolution: 250m, 500m, 1000m

SPOT
G VEGETATION

spatial resolution: 1100m

G AWIFS
spatial resolution: 56 m

737 km swath

. 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— 15 km swath H
. = Mapping

Vv

global coverage, seasonal

global coverage, very infrequent

g

-i ‘

= Fire Monitoring




Future US Land Remote Sensing Missions

v’ VIIRS

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

M

* Landsat
183 km swath
spatial resolution, 15m, 30m

v/ Commercial Systems

) ) 10- 15 km swath
spatial resolution ~ 1m

w = Science Missions

global coverage, 2x/day/satellite

global coverage, seasonal

global coverage, very infrequent

+ = Operational Missions
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Future Operational Monitoring Satellites used by USDA

VIIRS

¢ I

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

& ~wirs & v

spatial resolution: 25 m
600 km swath

. Landsat
G 183 km swath

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

LISS-3:

spatial resolution: 23.5 m
141 km swath

. Commercial Systems
10 - 20 km swath

spatial resolution ~ 1m global coverage, very infrequent

G = Monitoring . = Mapping B8] - Fire Monitoring
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Global Agricultural Monitoring System of Systems

Global — Regional scale

MNational - Sub-nat.

Local - Parcel
Spatial resolution

Use
Food Ag prod
EO 5km-1km _1km -260m 250m - 20m 20m - 5m 5m - 1m ooyt
hourhe Images  dallvimanges 2o 3 imagesper 10 davs T io Zimages per 10 davs 1 io Zimages parmonth
Revisifing capabliifies
Meteo @
cond. |_[ [Py
JigbdliRegibnal ~ Nat /sub-nat. 4 | S~ Area
Area IiindS "t,aSk crop type area J L ./,f'”':) outlook
6 wks affer sowing 2 months after sowing Crop type at AV /""/ I
@ ﬂ parcel level H mple point \ Area
ﬂ erpretation. ¥ estimate
| 7
Crop ri ulti e/ Crop specific \lf Munthly
Growth te conditions . bulletin
|_| Anomalies & Earl_y
assessment /,/ warning
gvens 10 days Crop stages Sub-parcel - Piaaisian
Crop variables variability farming
Crop growth
Yield

Yield
T model svens 5o 10 days - forecast
D Yield e

estimation f/ Prod
every 10 days > estimate
L Pos
25 | | [+ field report & socio- economic context by analyst > vulnerab.
L~ report

N
| + prod. quality, stocks & demand by info brokers

> Int market

P report

Report from the Workshop on Developing a Strategy for Global Agricultural Monitoring in the framework of Group on Earth Observations (GEO), 16-18 July 2007, FAO, Rome



“It presents a set of policy recommendations to achieve a
stable and sustainable U.S. operational space-based land
Imaging capability....”




o

Commercial Remote Sensing Space Policy
(CRSSP)

“The fundamental goal of this policy is to advance
and protect U.S. national security and foreign policy
Interests by maintaining the nation’s leadership in
remote sensing space activities, by sustaining and
enhancing the U.S. remote sensing industry.”

President George W, Bush authorized a new national policy on April 25, 2003


Presenter
Presentation Notes
The President authorized a new national policy on April 25, 2003 that established guidance and implementation actions for commercial remote sensing space capabilities. This policy supersedes Presidential Directive 23, U.S. Policy on Foreign Access to Remote Sensing Space Capabilities, dated March 9, 1994.

In support of this goal, the U.S. Government will:
Rely to the maximum practical extent on U.S. commercial remote sensing space capabilities for filling imagery and geospatial needs for military, intelligence, foreign policy, homeland security, and civil users. 



CRSSP Civil/INGA Shared Execution

Senior Management Oversight
Committee (SMOC)*

HES USGS Led © oA Led & nNoAA Led

Near-Term Requirements CRSSP Shared Execution Team
Continue use and development of current |- "| Leverage Infrastructure/Architecture, procurement [ O_ng- erm Requirements
tool contracts and NGA/civil purchases Continue use and development of current to I
» Civil-Industry Partnerships

) L8 @

e = USGS

Other

Federal Agencies _
CRSSP Shared Execution Team

« Infrastructure/Architecture (NGA/USGS)

— NGA provides for leveraging of its I/A and technology
— USGS provides for leveraging of its I/A and technology
» Contracts (NGA/USGS)

— Coordinate procurement vehicles

— Ensure broad distribution options for civil needs

— Bonus off NGA contracts

* Purchases (NGA/civil agencies)

— Leverage NGA/civil purchases in areas of common
The SMOC provides strategic direction and policy guidance to all interest

shared execution teams. — Upgrade licenses when additional needs can be met
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The Global Broadcast Service (or System) is a new satellite receive system for delivery of information to deployed or OCONUS sites

The systems is one-way and operates on the same basic principle as the DirecTV system.  It can deliver up to 96 Mbps to the receive sites.  The info is encrypted and unclassified, and can be delivered on multiple classification levels.

The upload (injection) sites are located in Norfolk, Hawaii and Italy.

To receive delivery of CI from the CSIL the user must include specific site info.  This includes Site POC and phone,. Access passwords and delivery folders.

This is more secure than skymedia and offers a more stable and bigger delivery pipeline to OCONUS units.  

Also, Navy ships are being equipped with GBS.
- Most deployed units now have GBS


Participating Agencies

L 4 Department of the Interior @ LL.S. Department of State

= USGS

sy e L,5, GEOlODiCE] Survey ﬂ

Department of Transportation

ﬁw
'?’.? Bureau of Land Management

%

Y ; i ; =
%= 1.5, Fish and wildlife Service % Federal Geographic Data Committee

ﬁ Mational Park Service

@ MNational Aeronautics and Space Administration

@ Department of Commerce

Mational Capital Planning Commission

:a MNational Oceanic Atrmospheric Administration

@I Census Bureau UsDa
=l |).S. Department of Agriculture

Forest Service
SRNRCSE

@ Department of Defense

Matural Resources Conseryation Service

@ MNational Geospatial Intelligence Agency

oa_ =l Foreign Agricultural Service

== .S, Army Corps of Engineers
e
- Farm Service Agency

i,

4@%
~" Department of Ener

I\‘?%" Environmental Protection Agency

& Department of Homeland Securit

@ Federal Emergency Management Service

el Transportation Safety Administration

i@ .S, Coast Guard
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All Federal Government agencies should enter their data requirements into CIDR.  If you work for (contractor for) a government agency, were talking about you. 
Why:
We may be able to help you obtain imagery that meets your needs (potentially for no or less cost then normally)
Requirements can be forwarded into GOS – this meets a federal mandate that state “ all agencies that have or plan to acquire geospatial data need to inform other agencies of their needs/plans”



CRSSP data requirements:?

— Data Request

* Interested In obtaining imagery over a specific
area, but funding is uncertain

— Planned Data Acquisition

 Currently planning to acquire (fund) new or
archived imagery over a specific area
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Presentation Notes
There are two types of CRSSP data requirements:
	
Data Request – Interested in obtaining imagery over a specific area, but funding is uncertain.
Planned Data Acquisition – Currently planning to acquire (fund) new or archived imagery over a specific area.


o

CRSSP Imagery Derived Requirements
(CIDR) tool

Designed to collect federal agency near-term land
remote sensing data requirements

a USGS |

science for a changing world 500 -

CRSSP Imagery-Derived Requirements (CIDR) Tool
Commercial Remote Sensing Space Policy (CRSSP)
Center for Earth Resources Observation and Science (EROS)

I CIDR (CRSSP IMAGERY-DERIVED REQUIREMENTS) COLLECTION TOOL, VERSION 3.1

Loginto CIDR 3.1 |

Welcome to the CRSSF Imagen-Derived Requirements (CIDR) entry tool, designed to collect and provide querny and repart capabilities on near-term land
rermote sensing data requirerments of LS. Federal civil agencies. This priority effort is part of the Commercial Remote Sensing Space Policy (CRESP)
implementation and will assist agencies in leveraging resources in areas of comman interest. The requirements information gathered and provided will be
uzed to:

Generate a civil agency requirements database to facilitate partnerships among and within agencies.

Seme as documented evidence for potential funding initiatives.

Satisfy user requirements with exisiting data sources where possible.

Frovide the commercial satellite and aerial industries with a snapshot of civil agency needs; allow industry to respond with accurate and specific data
and semvices.

The CIDR tool allows Federal agencies to enter their remote sensing data requirerments for upcoming years. This information will be anahzed to find
intersections in data requirements and assist users with sirmilar requirements in collahorating on potential purchases. Commercial satellite and aerial
vendors may also use the CIDR tool and its information to assist in their data acquisition scheduling for known geographic areas of interest.

Staff is available to help with the data entry process. Ifyou would like this assistance, please contact 1-800-252-4547 or crespi@usgs.goy (M-F, 8-4 central
time).
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The USGS began funding CRSSP Imagery-Derived Requirements (CIDR) as a GIS enabled tool designed to augment the USGS Land Remote Sensing Program to help users communicate imagery requirements and coordinate land remote sensing data acquisition for the U.S. government from satellite and airborne sources. CIDR provides enhanced data query and display capabilities through USGS’s existing Earth Explorer internet portal. Unlike GOS, the CIDR tool is designed to accommodate imagery requirements, determine possible data fulfillment through existing imagery or new acquisitions, and/or aid in forging partnerships between civil agencies. 


WHY WOULD YOU CARE?

 You Can Request Free High Resolutions
Imagery

 Recently NGA has been providing considerably
more data for civil needs (no cost)

— WorldView-1 and GeoEye-1 add considerable
capacity

— Includes new collects, NGA archive, vendor
archive, reprocessed scenes

— Data comes with NextView licenses




Free NGA High Resolution Imagery?

WARP-UNIL

— Users can download Commercial Satellite
Imagery that has been acquired by NGA.
Users must request an account from the
registration link.

— Note: This imagery is not GIS ready. You
must be able to load NITF format to use
iImagery.

— https://warp.nga.mil/



https://warp.nga.mil/

Imagery Archive Discovery Tools-WARP

NATIONAL GEOSPATIAL-INTELLIGENCE AGENCY

NGA Home

WELCOME TO THE WEB-BASED ACCESS AND RETRIEVAL PORTAL

I (WARP)

Search NGA!

l:l Information from this server resides on a computer systemn funded by the Mational Geospatial-
Advanced Search Intelligence Agency. This system and related equipment are intended for the communication,

transmission, processing and storage of U.S. Government information. These systems and equiprnent
= are subject to manitoring to ensure proper functioning, to protect against improper or unauthorized use
sy GOL lgle or access, and to verify their presence or performance of applicable security features or procedures,
_ and for other like purposes, Such monitoring may result in the acguisition, recording and analysis of all
data being communicated, transmitted, processed or stared in this syster by a user. If monitaring
reveals evidence of possible criminal activity, such evidence may be provided to law enforcement
personnel. Use of this systern constitutes consent to such monitoring

Login to WARP tem is for the use of auth

Register with WARP

vou are currently using Microsoft Internet Explorer Yersion 4.0 {compatible; MSIE 6.0;
Windows NT 5.0; T312461). If you can't read the scrolling message above, your browser is not Java
enabled or you currently have Java features disabled, If vou can't read the name and wersion of vour
browser on the previous sentence, your browser does not support or has JavaScript features disabled,
Tou must enable these features before proceding.

You will need an username and password to have access to this server. If you would like to obtain an
username and password please click here to reqister. Please contact the WARP Staff with
WARP questions or comments. For technical issues or other difficulties please contact the WARP-UNIL
Technical Support at 301-227-7158 / DS 312-287-7158 for futher assistance, Current Technical
Support hours are from Monday through Friday from 7:00am to 3:00pm EST.

Click here to Login to WARP

' QUERY OPTION | QUERY PARAMETER

Starting Date (ddMONyy)
# Interval
Date (ddMON:

https://warp.nga.mil



Presenter
Presentation Notes
Last Update: 17 Oct 2007
Slide Objective: Provide basic information about the Unclassified National Information Library and the Web-based Access & Retrieval Portal. 
Slide Instructional Tactic: Lecture, references 
Slide Notes:
The WARP unclassified capability allows users to query the WARP copy of the UNIL holdings and retrieve/download imagery directly to their desktop computer via the Internet. 
Web-based Access & Retrieval Portal (WARP)
 WARP is an imagery search/retrieval interface that is available at all three security levels.
 The WARP interface on SIPRNET and JWICS varies slightly based on an increasing number of sensors/sources – users just
    need to modify their query preferences to include commercial imagery sources.  URLs for classified networks:
    http://warp.nga.smil.mil and http://warp.nga.ic.gov
 WARP at the Unclassified level allows users to query the WARP copy of the UNIL holdings and retrieve/download imagery 
    directly to their desktop computer via the Internet (https://warp.nga.mil) 
 Users must register at WARP website using a qualified US Federal government or military e-mail address
 An imagery search can be generated using Geospatial Query, Textual Query, or Point Query 
 Query results include thumbnail views and metadata (image parameters, collection date/ time, country code, file size). 
 More often than not, users will have to retrieve the imagery before it can be downloaded (imagery is stored on tapes offline –  
    retrieval is pulling imagery off the tapes and storing back on the RAID
 Users must read and agree to accept the product license to proceed with image retrieval 
 Images can be downloaded to user’s desktop using FTP (only if user has ability to FTP) or HTTP protocol as a full image file.  
    Image files can be considerably large, causing file transfer to be slowed.  Download times vary according to available bandwidth. 
    See information box below for more information on FTP download. 
 Specified image chips can also be downloaded to user’s desktop (imagery support data such as rational polynomial coefficients  
    (RPCs) are not available for image chips). 
 Unclassified GBS delivery is now available from WARP-UNIL.
 Contact WARP Technical Support at 301-227-7158 if you experience technical difficulties. 

Slide Graphic Metadata: The Commercial Remote Sensing (CRS) Guide 2007, Page 34, 41-42, 50-51, 58-59; Derived from the Commercial Remote Sensing outreach “Commercial .Remote Sensing Overview Briefing
Images: Screen shots of UNIL/WARP web pages, https://warp.nga.mil
Slide Classification: UNCLASSIFIED
Transition: “Now, we will learn about PMAA.”


Briefing Secretary Vilsack and deputy chief of staff
Carole Jett Next Week

e« 11:00 - 11:25 Dr. Bruce Molnia, Executive Director of the
Civil Application Committee (CAC), will brief Intelligence
Oversight, Environmental Applications of the CAC and
will discuss the stand up of the National Applications
Office.

e 11:25-11:40 Bob Tetrault, FAS/OGA will brief the use of
Imagery for monitoring global crop conditions and the
NGA / FAS cooperation in the Middle East.

e 11:40-12:00 Marjorie Hall, NGA will brief the NGA / FAS
cooperation and other environmental monitoring.
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The Civil Applications Committee (CAC) is an interagency
committee that coordinates and oversees the Federal civil use of
classified collections. The CAC was officially chartered in 1975 by
the Office of the President to provide Federal civil agencies
access to National Systems data in support of mission
responsibilities

Examples Applications :

emonitoring volcanoes;

«detecting wildland fires;

scoordinating emergency response to natural disasters,
smonitoring ecosystems; and mapping wetlands.



FAS / NGA Partnerships: Middle East

Three Tier Agricu

tural Monitoring: Regional to Local Scale
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Links

CropExplorer:

- http://www.pecad.fas.usda.gov/cropexplorer/
MODIS Rapid Response System:

- http://rapidfire.sci.gsfc.nasa.gov/

CroplLand Data Layer

- http://www.nass.usda.qov/research/Cropland/SARS1la.htm
USDA Data Gateway

- http://datagateway.nrcs.usda.gov/
APFO NATP

- http://www.apfo.usda.gov



http://www.pecad.fas.usda.gov/cropexplorer/
http://rapidfire.sci.gsfc.nasa.gov/
http://www.nass.usda.gov/research/Cropland/SARS1a.htm
http://datagateway.nrcs.usda.gov/
http://www.apfo.usda.gov/

Forest Service Wildland Fire Support Websites

MODIS Active Fire Mapping
http://activefiremaps.fs.fed.us

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

National Infrared Operations
http://nirops.fs.fed.us/

UAS's for Active Fire Mapping and Communications
http://nirops.fs.fed.us/UASDemo/
http://geo.arc.nasa.gov/sge/WRAP/

Burned Area Emergency Response Imagery Support
http://www.fs.fed.us/eng/rsac/baer

Monitoring Trends in Burn Severity
http://svinetfc4.fs.fed.us/mtbs



http://activefiremaps.fs.fed.us/
http://www.fs.fed.us/eng/rsac/
http://nirops.fs.fed.us/
http://nirops.fs.fed.us/UASDemo/
http://geo.arc.nasa.gov/sge/WRAP/
http://www.fs.fed.us/eng/rsac/baer
http://svinetfc4.fs.fed.us/mtbs

Additional RSAC Information

RSAC Operations Program
Brian Schwind
bschwind@fs.fed.us

BAER Imagery Support MODIS Active Fire Mapping
Jess Clark Brad Quayle
jtclark@fs.fed.us bguayle@fs.fed.us

http://www.fs.fed.us/eng/rsac/baer http://activefiremaps.fs.fed.us

RAVG Support

Tony Guay Post-Catastrophic Storm Assessment
tguay@fs.fed.us Chuck Werstak
http://frdev.ftcol.wo.fs.fed.us/postfireveqgco cwerstak@fs.fed.us

ndition/index.php

FOREST SERVK:E
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http://www.fs.fed.us/eng/rsac/baer
http://frdev.ftcol.wo.fs.fed.us/postfirevegcondition/index.php
http://frdev.ftcol.wo.fs.fed.us/postfirevegcondition/index.php
http://activefiremaps.fs.fed.us/
mailto:cwerstak@fs.fed.us

Vendor archives

DigitalGlobe: http://www.digitalglobe.com
GeoEye: http://www.geoeye.com

MacDonald Dettwiler & Associates (MDA)
Federal: http://gs.mdacorporation.com

SPOT: http://www.spot.com



http://www.digitalglobe.com/
http://www.geoeye.com/
http://gs.mdacorporation.com/
http://www.spot.com/

For More Information on CRSSP

USGS CRSSP Home Page: http://crssp.usgs.gov

CIDR tool: http://cidr.cr.usgs.gov

Email: crssp@usgs.gov

Phone: 1-800-252-4547


http://crssp.usgs.gov/
http://cidr.cr.usgs.gov/
mailto:crssp@usgs.gov
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