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NASS Overview

Provider of timely, accurate, and useful statistics in service to U.S. agriculture
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Research and Development Division
Geospatial Information Branc

Spatial Analysis Research

Com for Grain 2007
Prodection by County and Location of Ethanol Plants
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Crop Progress: Cotton in Arkansas, 2007

l)ﬁ

Conterminous U.S. Vegetation Condition - 2007
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Remote Sensing Mission

Provide updates on current events
= Crop condition/acreage/yield

Area frame stratification and sampling

Produce annual land use/land cover classification
= Derive acreage estimates

Create derivative change products




Cropland Data Layer (CDL) Discussion

L_egacy program
— Issues: Budget/Satellltes/Agency Support/TechnoIogy

" Inventory Surveys Through

AgRISTARS

ISDA * NASA * USDC * USDI * AID sesccsar

H somEmmE Pascora
sEREESEE Non-dgriculcural Land



Cropland Data Layer (CDL) Discussion

Operational Paradigm

= Deliver in-season acreage estimates
= Multiple times during growing season

= |ncrease program scope/coverage
= “Manifest Destiny”
= Public domain crop specific

= Land Use/Land Cover Classification
= Creation of derivative analysis products




CDL Program Objectives

“Census by Satellite”
= Annually cover major producing corn and soybean regions
= Indications reflect actual location of the crops
= Not address on record via survey

Provide timely, accurate, useful indications
= Measurable error

= Unbiased/independent estimator

= State, County, Agricultural Statistics Districts

Operationalize indications delivery

= For June, August, and October

= Agricultural Statistics Board
= Field Offices

= Update planted area

Output crop specific CDL

= Distribute to public at the cost of reproduction
» NRCS Geospatial Data Gateway



http://datagateway.nrcs.usda.gov/
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Agricultural

[ ]com

B soybeans
B Winter Wheat
[T spring Wheat
[ ] Affalfa

[ ] sunflowers
B vilet

- Sorghum

Y A i
LY -_:

Land Cover Categories

B oats

B carley
B Peas

I other Crops
I Oy Beans
[ safflower

B Durum Wheat
[ other Small Grains

(Ordered by Decreasing Acreage)

1
[ Flaxseed
[ Lentils

[ clover/wildflowers

B sugarbeets

I . Wht./Soy. Dbl. Crop.

I Mmisc. Vegs. & Fruits

akota 2008 CDL

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

[ ] Woodland

[ urban/Developed
B Water

[ Wetlands

[ |Barren

[ | shrubland

[ Fallow/idle Cropland




CDL 2008 Status




Current CDL Coverage

Commodity |CDL |US Total Acres |% US Total
States | (mill)

Corn 18 78,177 92

Soybeans 18 74,374 91

Cotton 14 [, 755 66

Wheat 13 40,252 70

Rice 5 2,924 82




Cropland Data Layers
1997 - 2008




CDL Program -

= |nputs
= Resourcesat-1 AWIFS imagery
= Farm Service Agency — Common Land Unit
= JAS segment boundaries & summaries
= Ancillary data
= Commercial software suite

= Outputs
= Acreage Estimates
= Cropland Data Layer



IRS Resourcesat-1 AWIFS Imagery

340 km swath per head
740 km combined

5-day revisit

4 spectral bands

= B2: 0.52-0.59
= B3:0.62-0.68 A L .
= B4:0.76 - 0.86 S 3 -
= B5:155-17

56 m nadir/70 m field edges R ...

Data provided by Arctic Slope
Regional Corporation

DIRECTION OF
RAVEL

ASRC 13 Aug 2007 “A- Department of Space
"""""""""""""" swilisvs  Indian Space Research Organisation



v

Legend

State and Provincial Boundarieg

L

1 DAY Active Paths in April

USDA Satellite Imagery Archive
USDA-Foreign Agricultural Service
Robert Tetrault, Satellite Imagery Archive manager

(202) 690-0130, robert tetrault@fas.usda.gov




7/6/08-7/11/-08

ISITIONS

AWIFS Acqu



Background on the USDA-Satellite
Imagery Archive (USDA-

Operated by the Foreign Agricultural Service:

= Provides shared 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 per-image price paid
= Leverages the power of a single USDA
purchasing body

= RMA provided additional funding for
Pasture/Range/Forage year round
collections

science for a changing world


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

Crop Progress and Condition

S Crop Progress: Corn in South Dakota, 2008
T =T 2008, 2003-2007 Average
Cogns
i April : May : June : July : Aug. : Sep. : Oct. : Mow.
You are here: Home [/ Charts and Maps [/ "}llj i i i i i i
| a0 | i |
Charts and Maps Good =2 | .
!_ c 60
2008 Crop Progress and Cc Fa,'r E‘ﬁ']
=
Select the State from the map or Pﬂlﬂr 8 2‘5
Very poor
! 0 - : :
; ! 1 8152229 61320273 10172431 7 142128 5121926 2
i F‘Ia:hted . ) :J, E E , / B
s Y S A =
L E//“"#d | Siking |
| | S
| ERN
i )i
| S D A
i i Y
| S
| - MEy ! June
1T 1T 17 1T 1T T 1T T T T T1
2 3 12 2 11 2 1
306307 418518%52238GE6

Reporting week ending day (Sunday)

http://www.nass.usda.gov/Charts_and_Maps/Crop_Progress & Condition/index.asp




Agricultural Ground Truth === femsciens™
FSA Common Land Unit

12 sample for training & Y2 sample for testing
Filter multi-field CLU/high acreage variance
Comprehensive program crop coverage




Agricultural Ground Truth

= Farm Service Agency (FSA)
USDA United States Depariment of Agrculbure - Common Land Unlt (CLU)
= 578 attributed reporting data

sl Farm Service Agency




NASS June Ag Survey

 Probability based
e Area frame stratification based on land use
« Sample units one square mile




Non Agricultural -
Ground Truth

. beporﬁbnai srhpling
= 2001 National Land Cover Dataset from USGS
= Improve CDL coverage of non-ag classes

Tree canopy Land Cover Class Value and Description :.rlr:g::vlousness
[ 11010% [ ]1t010%
;11 ::?:): - (11) Open Water - (42) Evergreen Forest % ;11 t: 2?):
B 31 0 40% [:] (12) Perennial Ice/Snow :I (43) Mixed Forest iy
- 41 to 50% [:] (21) Developed, Open Space I:l (52) Shrub/Scrub i iaon
B 51 t0 60% E (22) Developed, Low Intensity :] (71) Grassland/Herbaceous B 51 to 60%
- 61 to 70% - (23) Developed, Medium Intensity [:] (81) Hay/Pasture B 610 70%
B 71t080% | M (24) Developed, High Intensity [l (82) Cultivated Crops B 71 to 80%
B s1050% | [ (31) Barren Land [ (90) Woody Wetiands B &1 to 90%
I o1t0100% | [ (41) Deciduous Forest [ (95) Emergent Herbaceous Wetlands | [l 91 to 100%




Ancillary Data — USGS/NASA Products

X G

"

Elevation Imperviousness

NASA MODIS Terra
(16-day NDVI composite)




Commercial Software Suite

= Imagery Preparation
= ERDAS Imagine

= Image classification

= Decision tree software
= Seeb5.0 www.ruleguest.com

= Ground Truth Preparation
= ESRI ArcGIS

B
B
ArcMap

= Acreage Estimation
= SAS/IML workshop



http://www.rulequest.com/

Classification — Seeb5 Decision Tree

@ SeeS5 [network version]

File Edit Help

& o %l X |

g [m [

@1‘ Results for combined_samples_2000000
File Edit

=10l x|

Seeb [Release 2.05] Wed Feb 27 14:24:58 2008

id NLCD Mapping Tool o | .
_ . rials Classifier Construction Dpk
@;\ combined_samples_2000000 Percent Calculation ... I tribute "dep’
class and attribute definitions [combined_samples_2000000. MLCD Sampling Taal ... I 2 attributes) from oc ¥ winnow attributes
training cases to be analyzed [combined_samples_2000000. d [~ Bulesets
Cubigt Classifier. .. =
: = St bytili I_ bands
Seeb Claszifier. . .
decision tree classifier [combined_samples_2000000.tree] ¥ Boost Iﬁ triats
Aocuracy Szzessment.. I . [T Subsets of values
output file [combined_samples_2000000.0uf] — % :=1gggé.142 (18-4) ™ Use sample of I_ o
Smart Elirinate. . I 5
anddb » 18:
.. band?B <= 49: 121 ™ Laock zample
. band28 » 49: 122 |
Cubigt [nfo Seeh |nfo andd6 <= 18: r . I_
 handdl > 97 143 Cross-validate folds
bandd4l <= 97:
.. .band45 » 45 [T Ignare costs file
©...band4g8 » 7
‘?E_“?C_‘éﬁnégﬁ —Advanced optiohs
- band1?
= Capable of handling large and complex Coke | T Fuazythresholds

data sets

band45 ¢= 45:

¥ Global pruning

~bendzs > PuringCF |25 %
= Able to incorporate missing and non- sy 00 ma
- : : be
Contlnuous data- | OF. I Defaultsl Eancell
= NLCD Mapping Tool acts as an interface - A U

between Imagine and See5




Crop-specific covers only *Correct Accuracy Error Kappa

e o mon e ACCUACY Statistics

Cover Attribute *Correct Producer's Cmission Uzser's Commission Cond'l
Type Code Fizxels= Locouracy Error Kappa Accuracy Error Kappa

Corn 1 803251 @ 3.71% 0.9342 4.22% 0.9513
Sorghum 4 3047 4% 53.60% 0.4630 X 20.84% 0.730%
Soybeans o TOT383 @ 4.97% 0.943%9 2.28% 0.5741
Sunflowers & 10718% 85.99% 14.01% 0.8572 92.15% T.835% 0.519%
Sweet corn 12 0 0.00% 100.00% 0.0000 n/a n/a n/a
Popcorn 13 627 4.77% 35.23% 0.6477 94.86% 5.14% 0.548
Barley 21 19355 25.85% T74.15% 0.2582 64.17% 35.83% 0.6412
Durum wheat 22 280 13.53% 26.47% 0.1352 57.49% 42.51% 0.5748
Spring wheat 23 255912 Ze.02% 13.58 0.8537 91.04% 2.96% 0.50860
Winter wheat 24 310316 24.53% 15.47% 0.8368 94.00% 6.00% 0.9363
Other grains 25 92 4.75% 95.25% 0.0475 64.73% 35.21% 0.6478
WW / Sovbeans 2 10 3.66% 96.34% 0.0366 100.00% 0.00% 1.0000
Eye 27 126 6.71% 93.25% 0.0671 TE.26% 21.74% 0.7825
Cats 28 2793 14.85% 85.15% 0.147% 2.23% 1.77% 0.5810
Millet 2% 12879 49.,.50% S0.50% 0.4393¢6 T4.76% 25.249% 0.7465
Flaxszseed 32 150 17.69% 22.31% 0.176% 66.37% 33.63% 0.68637
Safflower 33 212 14.89% 85.11% 0.1488 ST7.30% 42.70% 0.572%
Rape seed 34 4] 0.00% 100.00% 0.0000 n/a n/a n/a
Llfalfa 36 S6603 S6.37% 43.63% 0.5593 90.69% 9.31% 0.5054
Beets 41 14 &% 91.14% 0.088 3% 6.67% 0.9333
Dry beans 42 827 48.98% 0.5101 3.81% 0.541%
Other crops 44 8 13.33% 26.67% 0.1333 42.11% 5T7.89% 0.4210
Misc. vegetables a7 4] 0.00% 100.00% 0.0000 n/a n/a n/a
Watermelon 8 0 n/a n/a n/a 0.00% 100.00% 0.0000
Lentils 52 253 87.54% 12.46% 0.8754 92.61% 0.359% 0.59%61
Feas 53 950 35.26% 64.74% 0.3525 88.29% 11.71% 0.8828
Herbs a7 6339 T2.21% 21.72% 0.7821 92.61% 1.335% 0.59861
Clover / Wildflowers g8 27 13.24% 86.76% 0.1323 93.10% 6.90% 0.5310
Seed / Sod Grass a9 3135 8.07% 81.93% 0.1807 29.86% 10.14% 0.858
Idle / Fallow 6l 34514 S6.97% 43.03% 0.5668 22.73% 17.27% 0.8257
Lpples g o 0.00% 100.00% 0.0000 n/a n/a n/a

*Correct Pixels represents the total number of independent wvalidation pixels correctly identifed
in the error matrix.



Input Vector Data

Cropland Data Layer and Acreage Estimation Processing Flow

Input Raster Data

A —
N

r
NASS JAS
segments

A
N~
FSA CLU USGS
NLCD

Tabular Data

A

P

JAS eData

~
FSA 578

IRS Resourcesat-1 raw
AWIFS summer time series

NASA Terra MODIS 16-day NDVI

prior fall and summer time series

USGS NLCD 2001 Impervious &
Canopy

USGS NED Elevation

Non-agricultural
Ground truth

N

S

Rulequest See5.0

Derives decision tree-based
classification rules

<
<«

v
ESRI Agricultural
ArcGIS Ground truth
ESRI Link and assess data
ArcGIS sets
dl
-
Extract JAS
intersecting
pixels

X Estimation

v

gsas

Customized for acreage
estimation

Manages and visualizes
datasets

Generated rule set

-- Cropland Data Layer --

Pixel count vs. reported acreage

State and county crop acreagd
statistics

NASS Internal Only

Output

v

Confidence Layer

%II:IHH|
—

Accuracy Assessment

Diagnostics
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Agricultural

[ ]com

B soybeans
B Winter Wheat
[T spring Wheat
[ ] Affalfa

[ ] sunflowers
B vilet

- Sorghum

Y A i
LY -_:

Land Cover Categories

B oats

B carley
B Peas

I other Crops
I Oy Beans
[ safflower

B Durum Wheat
[ other Small Grains

(Ordered by Decreasing Acreage)

1
[ Flaxseed
[ Lentils

[ clover/wildflowers

B sugarbeets

I . Wht./Soy. Dbl. Crop.

I Mmisc. Vegs. & Fruits

akota 2008 CDL

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

[ ] Woodland

[ urban/Developed
B Water

[ Wetlands

[ |Barren

[ | shrubland

[ Fallow/idle Cropland




Brown County, SD ‘08

Land Cover Categories
(Ordered by Decreasing Acreage)

Agricultural

[:I Corn

B soybeans
|:| Spring Wheat
[ | Aifalfa

B Winter Wheat
- Dry Beans
|| sunflowers
- Oats

B Other Crops

Non-Agricultural

|| Grass/Pasture/Non-Ag
I urban/Developed

- Wetlands

- Water

[: Woodland

[ | Fallow/ldle Cropland
:l Barren

|| shrubland




Non Ag NLCD Updates
(urban sprawl)

1IL.07 CDL NLCD 2001 Awifs - April 21, 2007




Remote Sensing
Regressmn Estlmatlon

Acreage: South Dakota



PAGE 2

Mow | would like to ask about each field inside this blue tract boundary and it use dy,

[31: Agri-Urban
I 2: Commercial

2 waker

Arkansas Area
Sampling Frame

B 11 = 75% cultivated
[J21: 25 - 75% cultivated

[J4z: « 25% cultivated
[ 50 Mon-Agricultural

SECTION D - ROPS AND LAND USE ON TRACT 17

Howe rmany acres are inside this blue tract boundary drawn on the photo (mam?. . o ...

atat= Ll HIN|

FIELD MUMEER 01 02
1. Taalacreszin field 58 el . B
2. Croparland use. [ Specid
A
3. Oocupied fannstesd o dwelling
4, Wgste unocoupied dvelings, buildings and ——— _— —_
grudures roads, ditches, efc. .
a3 &3l g3
5. Wioodand .
2 2 44
Fermanent (i in aoprotaion) .
. Padure B3 B ——

[mlum

Estimation Components:
Area Sampling Frame+
June Ag Survey+
Questlonnalre

|L|-\_||_I



Regression-based Acreage Estimator

State: SD08 AD: 00 Crop: Corn_PL
Stratum: 11 Version: via

500+
— Reported=Classified Reported = 9.82 + 1.0&Classified

Regression used to relate s

—— 53% Pred Limits

categorized pixel counts to the ||~ secorims
ground reference data

— (X) — Cropland Data Layer
(CDL) classified acres

— (YY) — June Agricultural Survey

Reported Acres

200+

(JAS) reported acres

Qutliers

Bl ocicted
Using both CDL and JAS -
acreage results in estimates with ;
reduced error rates over JAS _
alone T "> " p” o

IMG file description: _080822_

Outlier segment detection - _
removal from regression analysis Acreage not just about

counting pixels



CDL Program Estimation

= State level/large domain
= Classification accuracy

= Apply regression equations to population level classified pixel
counts within area frame land use strata

= Sum across strata

= County level/small domain

= Battese-Fuller approach
= Incorporate an additional term that accot

= Pixel count ~ biased

= Not subject to sampling error
= Nonsampling error due to pixel misclass

Reparted Acres
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400

300+

200+

State: CO08 AD: 00 Crop: Wht_Wintr_PL
Stratum: 13 Version: v2a

95% Conf Limits

Reporte

d = -4.8 ¢+ I.03*Claggified
ri = o.942




e South Dakota 08
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CDL Program Priorities

Speculative Soybean States Speculative Cotton States



,’-.‘- N
- COUNTY-LEVEL

Great majority of county indications are
within 10% of Official Estimates

= Issues with non-program/specialty crop

= Timeliness meets survey deadlines coverage
= Accuracy & consistency have been = CDL indications come with variance
improved, and further research statistics

Improvements are ongoing




Derivative Products




Crop Rotations




How many times was
Lisens @ the same crop planted?
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Land Use Change/Conversion

Legend
|:| background

[ ] MI07 crops to MI08 crops
|:] MIO7 crops to MI08 grass/pasture/nonag
- MIO7 crops to MI08 urban

MIO7 CDL versus MI08 CDL
Crop Comparison
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Corn Planting Intensity
years vs. 9 years
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