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Temperatures Cooled Off Across the State

Field Crops
The temperatures cooled off across the state, especially on the west side where light rains took place over the weekend.
The wheat harvest and potato harvest were in full swing, while the green pea harvest ended. Yields from harvested winter
wheat have been mostly average. Christmas tree growers were busy shearing Grand fir and top working Noble fir.
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Range and Pasture conditions continued to decline
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Agency Background

» United States Dept. of Agriculture _.-
— National Agricultural Statistics Service

— June Agricultural Survey (JAS) — National |
« 41,000 farms visited
« 11,000 one-square mile sample area s
« Most states contain between 150 —
 Derive planted acreage estim

— Cropland Data Layer

 Unbilased statistic
— State and co



AL Cherokee 1 20 19 15499199
AL Cullman 1 20 43 15499199
AL De Kalb 1 20 49 15499199
AL Etowah 1 20 55 15499199
AL Jackson il 20 71 15499199
AL Lauderdale il 10 77 15499199
AL Lawrence il 10 79 15499199
AL Limestone 1 10 83 15499199
AL Madison 1 10 89 15499199
AL Marshall i 20 95 15499199
AL Morgan 1 10 103 15499199
AL Talladega i 30 121 15499199
AL D10 Comb 1 10 888 15499199
AL D20 Comb 1 20 888 15499199
AL D30 Comb il 30 888 15499199
AL D40 Comb il 40 888 15499199
AL D50 Comb 1 50 888 15499199
AL D60 Comb & 60 888 15499199 y
AL D10 Northe i 10 999 15499199
AL D20 Mount i 20 999 15499199
AL D30 Upper i 30 999 15499199
AL D40 Black i 40 999 15499199
AL D50 Coast 1 50 999 15499199
AL D60 Wireg 1 60 999 15499199

 Remote sensing based cropland acreage
Indications

— County and state level "major crops”
* Produce categorized crop speci
Data Layer

— Distribute to public (CD/D
« Cost of reproduction

— Publish accuracy



Program Players

« USDA/NASS Research Division

— Spatial Analysis Research Section
 Remote sensing analysts
« Software developers

 USDA/Foreign Ag Service

— PECAD (Production Estimates & Cr(_

Assessment Division)
— Our satellite imagery source ===

Production Estimates and
Crop Assessment Division

« State/Federal/Universit
— Seek partnerships

« Digitizing & editi
 Remote sensi
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Cropland Data Layer Benefits

e |nternal

— Digitize the entire June Agricultural Survey (J
» Cleans up JAS problems

— Cropland acreage indications

— Include other data sets for trainin
* Vector or raster

— Create annual CDL produ




Cropland Data Layer Benefits

« External
— Commercial image format - GeoTIFF

— Ortho-rectified image product
« MDA GeoCover base

— Detailed breakdown of cropland area
— Distribute CDL into public domain
— Access into FAS image archiv
— Access to NASS software
— New methods address




Program Resources

Hardware Software

- |
A | - Image processing o=
: _Computatlonal intensive — PEDITOR public domain  Faiss
jobs (|.e_. cluster/_classﬁy/ . Digitizing/ground tr 3 2

regression/mosaic) _ RemotelceitE
— Windows XP . Batch job pro EF
« Digitizing/ground truth =

editing — | L
— Windows XP g AR
aLMT

— RULEQUEST
— RESEARCH

data mining tools



http://www.advsyscon.com/
http://www.rulequest.com/

Program “In-House” Software

- |
AN
PECITOR

 PEDITOR - 1970’s

— Developed in Delphi, Pascal and Fortran

— Performs
« Digitizing/clustering/classification/estimation/mosaicking
* Optimized for dual processors
» “Expert” rules built into processing routines

— Optimized for area sampling frame proces
 Remote Sensing Project (RSP) —
— Developed in Microsoft Visual Fo

— Manages ground truth datak
— Performs digitizing and g



Acreage Estimation |




2005 Landsat in the USDA-SIA
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USDA-SIA

Collection includes Landsat 5
and Landsat 7

2005 Calendar year

_ USDA Satellite Imagery Archive (USDA-SIA)
— Contact: Robert Tetrault (202) 690-0130
1
= robert.tetrault@usda.gov
USDA  http:/ivww.pecad.fas.usda.gov/remote.cfm




Why Not Landsat?

ZUSGS

science for a changing world

News Release

November 30,2005 Ron Beck 703-648-6168 beck@usgs.gov

Landsat 5 Experiencing Technical
Difficulties

On November 26, 2003, the back-up solar array drive on Landsat 5 began exhibiting vnusual behavior. The solar
array drive maintains the proper pomnfing angle between the solar array and the sun. The rotation of the solar array
drive became sporadic and the solar aay was not able to provide the power needed to charge the bafterses.
Mainfaining power to the batteries 15 critical to sustain proper operation of the spacecraft. The prmary solar array
drive failed under similar circumstances last January. As a result of this current situation, imaging operations will
be suspended for af least the next fwo weeks or until atfempts to solve the problem have been resolved.

Landsat 7 ETM+
SLC failure



Indian Remote Sensing Se

ResourceSat-
Advanced Wide F

Repetivity & Coverage Pattern of Resourcesat - 1
L-3 scene on the Day 6

(adjacent path with the

L-3 scene side lap in orange colour
on the Day 1 of 23.6 km)

740 Km

AWIFS scene
on the Day 6
(covering 80%

of the Day 1 area)

Path N PathN +5
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AWIFS Scene Footpri
scenes ortho-rectifiec
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Area Sampling Frame

« Stratify based on percent cultivated land

« Subdivide strata into primary sampling units or
PSU's
— Selected PSU's divided into secondary sampling
units or segments
— Segments are selected randomly & used It
successive years

— 20 percent segment rotation/yea
» Entire sample replaced every 5




Washington Land Use Strata

Strata Definitions
B > 75% Cultivated

I 25% -75% Cultivated I Agri-Urban > 100 Homes/Sq. Mi.
< 25% Cultivated, National Forest [l Commercial > 100 Homes/Sq. Mi.
< 25% Cultivated, Non-Forest I Non-Agricultural

Dryland Grain B Water



Project Code 124 OMB Mo, 0535-0213 fppmoal Expires: ST

eug NATIONAL
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Segment Boundaries

» June Agricultural Survey (JAS) segments

— Enumerator records field extents, cover types,
and acreage

| SEGMENT 3193
i W | Field Covers

1997

winiter wheat not followed
by another crop
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Seqg Prep complete

Seg Digitizing

Scene Select
Seg Cleanup
Scene Process

Cluster/Classify
Estimation

Mosaic |



Spectral
Signature
File

Satellite
Images

Area Frame
Strata
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Training Data
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Raw Image




Training Data

M CORN
B BARLEY WIN_WHEAT SPG_WHEAT
M 04TS OTHER_HAY HaY
B CANOLE SAFFLOWR STATESE0 STATESE
ALFALFA,
BEETS
DRY_BEANS
POTATOES
FALLOW IDLE_CROP
PERM_P&ST NON_AGG ROCK_SAND WaST
M w/00DS WOODPAST
o UREAN
= WWATER
I _ [ GRASS
UNKNDWN
CLOUDS FILLER

Raw image



Idaho - 2005
Analysis Districts and
Scene Observation Dates

Analysis Districts, Sensor and Scene Dates




Regression Template

Sample Based

D4 Area
Survey
Data

Tabulate Crop
Covers by N\, F~7
Sample Segment

Area Frame
Strata Population




Mosaic Method
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* Run block correlation between all raw imag
MDA's GeoCover Stock Mosaic

— Co-register raw images to GeoCover’s band 2 (green)
* Register all categorized scenes to GeoCover base
— Use calibration coefficients B
« Mosaic all categorized images
— Establish scene overlap priorities

— Clip by scene edge or county boundary
— Mask out clouds via priority schemes




SIGNATURES, PERCENT CORRECT AND KAPPA BY ANALYSIS DISTRICT - ARKANSAS 2000
(Percent Correcton Enown Good Fields Only)

u
ANALYSIS DISTRICT ADO1 - DATES = 4/09/00 & 8/31/00
_— LANDSAT 5 TM - PATH: 23, ROW: 35; 14 CHANNELS
144 CROP / COVER TYPE SIGNATURES
Iosaic Crop/ Original # Original Percent Commission Kappa
Category Cover * Categoties # Piels Cotrect™ Etror (%) Coefficient
u u u
1 | CORN 19 4358 9305 039 9200
I S | I | | I O I l 2 | COTTON 19 19352 9593 354 9493
&l | FILLER 1 0 0.00 0.00 0no

59 | FEACUE SEED 1 103 a1.90 12.10 81389

&l | IDLE CROP 10 14538 9547 10.25 9540

62 | NON AGRIC 10 TI95 7119 1028 69 24

* Held until county estimates released

* Bundle images with ESR1's Arc
— Ancillary vector layers
— Area Sampling Frame

* No copyright restrictic
* Publish accurac

LANDSAT COVERAGE £ ANALY SIZ DISTRICTS 2000 or 2001

REGRESSION AMALY SIS - BY CROP 2000 or 2001

SIGHNATURES, PERCENT CORRECT AMD KAFPA - BY ANALYSIS DISTRICT 2000 or 2001

=AMPLING ANMD AREA FRAME INFORMATION (BOTH YEARS)



http://www.esri.com/software/arcgis/arcreader/index.html
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Program Summa

Raw Satellite Image Area Sampling Frame  Segment Boundaries JAS Questionnaire
. i?i —
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soyheans 2001/AR Clay 1290000 127000
soyheans 2001 AR Conway 23 210000 20000
soyheans 2001 AR Craighead 31 87000 85500
soyheans 2001 AR Crawford 33 130000 12500
soyheans 2001 AR Crittenden 35 186000 162500
soyheans 2001 AR Cross 37 1500000 148000
soyheans 2001 AR Desha 41 870000 86000
soyheans 2001 AR Drew 43 210000 20500
soybeans 2001 AR Faulkner 45 7000 7000
soybeans 2001 AR Franklin 2000 2000




New Program Re

* Regression tree analysi
e Seeb.0 www.ruleque
« Use Erdas Imagin
* Allows for ove

AWIFS Time Series 2005



http://www.rulequest.com/

Plot of RICE Pizels(X) Reported(Y)
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% Over/Under ASB Final

Arkansas State Level Estimates as % Over/Under
Agricultural Statistics Board (Final)




Ag Market Segmentation

Analyzing watersheds, soil utilizations, &

crap rotations

Background data for research
development

Carbon cycle research

Data for students to practice on in
Advanced Cartography class

Distribution of land among forest, urban,
crops & water.

Epidemiological research

For archival purposes
Globle irrigated area mapping

Land cover analysis

Mapping crop areas, using MODIS images

in global scale

Modeling of environmental impacts from
agriculture

Civerlay with health statistics to estimate
pesticide exposures

Fesearch on future crop loss
Study far transportation project

Teaching

To understand heterogeneity within
AWHRER pixels

Indergraduate teaching

llse for agro-ecological zones for crop
classification algarithm

Used for risk assessment for
pesticidesigene flow project

Will be used by our Water Llse Program
Manager

Agribusiness planning

Assist with water use estimates

Background information for land use categaries
Comparison with our Climate Atlas
Demagraphic Research

Doing a theoretical radioactive plume impact assessment for
Crops

Fertilizer Company looking at where the acres are
=I5 analysis of Mallard nesting sites/targeting restoration
activities

Hahbitat project planning

Land use and conservation issues along the rural-urban interface

Market data analysis for land sales and appraisals
fodelling support

Fost-stratification of farest inventory estimates

Scientific research

study hurrican damage

To be used for Eco System maodeling

To use for analysis of deer habitat

Understand crop density distribution for selecting research
locations

llse to develop land management/ratation data files

lIsed to constrain an ecosystem process model for estimating
crap productivity

WYill be used to aid in emergency operations, planning and
recovery efforts for the State of Mississippi

Analyses of CoZ fluxes

Assisting in education, research & outreach

Business analysis

Crop rotation analysis

Determine acres of crop type within conseration
projects

Enviran lanscape analysis

Ferilizer usagelpatential

Gl Reference layer

Incorporate these data sets into other landcover
studies

Landcover to calibratefvalidate in housge
classifications

Market research
Mutrient load in watershed modeling

Frecision farming, land classification

=oil erosion prediction
Study of climate effects on wegetation

To compare changes in crapping patterns overtime
far Mebraska

Trend analysis of cropping patterns and wverification
of other data sources

Llse in spatial analysis by GIS consultants to crop
protection industry

Ilsed for a project invalving the tillage adoption by
crap far counties

Validate landuse forecast model based on prior
landuse classification

Wyish to test as input into area crop production
estimation & watershed models
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Satellite surveys appear possible

Research by a team of students from the University of Washington suggests that
gatellite remote-gensing technology could be used to map Pacific Morthwest grape
and tree fruit crops each wear, to prowvide growers with timely information for
decision making.

Students Joan Johnson, Steve Cudd, and Carlito Tolentino looked at the possibility
of cormbining commercial satellite imagery with processing software to develop

. o L . Augiist i 5t, oo
detailed digital maps for acreage survewys and a database with information on Vel = A2, az
acreage by crop and wariety that can be easily updated. If the software can MEHC*O
distinguish between crops, it would mean that growers would no longer have to
gpend time filling out survey paperwork.

Frugt display at Reil Frudt
Their research focused on a 28-square-kilometer area between Chelan and Manson Stand near Wenatchee,
in Chelan County, Washington. Washingtorn. Fhoto _.":-y
Lance Johnson, Fakima,
Washington.

More analvsis is needed to determine the cost effectiveness, according to the
Washington Wine Industry Foundation, which provided funding for the project
fromm a 1.3, Department of Agriculture risk management grant.
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Florida Commercial Citrus Inventory Now Maintained with GIS

For more than 40 years, a primary
mission of the United States
Department of Agriculture (USDA)
Mational Agricultural Statistics Service
(NASS)/Florida Field Office (FFO) has
been to produce a biennial census of
Florida's cormmercial citrus trees. The
Flarida Department of Agriculture and
Consumer Services cooperate on this
task sponsored by the Florida citrus
industry, The number of trees in
production, along with acres utilized,

variety, and year planted, is tabulated.

The data is aggregated and published
at the county level.
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Screen shot example of citrus grove
boundaries overlaying one-meter resolution
aerial imagery.

The census is a major undertaking considering there are nearly 40,000 groves, totaling
700,000 acres, across peninsular Florida dedicated solely to citrus production. On average,
about 130 trees are planted per acre, resulting in a total citrus tree count of around 91
million, The majority of harvested fruit is processed into orange ar grapefruit juice, Citrus is
estimated to be a £9 billion a year industry and, thus, economically important to the state




Seeking partnerships/ Remember, in no

opportunities case is farmer
Publish CDL & accuracy reported data
assessment revealed or derivable
— GeoTIFF images from the public use

Cropland Data Layer
DVD/CD-ROM's

— .html

Evaluate new metho
operational use



