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NASS Overview

Provider of timely, accurate, and useful statistics in service to U.S. agriculture
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Interactive Data

NASS provides a varisty of taols for intsracting with our
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Research and Development Division

Geospatial Information Branch :
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Florida Citrus GIS

* Improve efficiency of FASS citrus operations
— Built operational Citrus GIS of entire commercial inventory

R3T T43 NE

Florida Commercial Citrus Inventory 2005

R3T T33 NE_

R-37 T-33 NE




Flood impacts on NASS June Acreage Survey “Segments”
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Vegetation Condition

Conterminous U.S. Vegetation Condition - 2007
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Crop Progress
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Crop Phenology

Mississippi - 2008

Cover type (pixels samplad)
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Corn Phenology — Annual differences
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Yield

. .. . 2008 CORN Remote
NASS CDL Indexed Yields vs. Official Yields Sensing-based, Pixel
Soybeans - 2007 lllinois Level Yields
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Thematic Maps

Crop Progress and Condition Survey Data

Corn 2004

Monthly Ag Yield Survey Data Panto eros o Gounty
Objective Yield Survey Data

Crop Condition (AVHRR)

Acres

County Estimate Survey Data - e

10,000 - 24,999
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150,000 + l_J_SDA ﬂ/'&

2002/2007 Census of Agriculture — =========== : s

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section




Corn Production
(Bushels)

| Mot Estimated
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Corn for Grain 2008
Production by County and Location of Ethanol Plants
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Nebraska

Continuous Years of Soybean Planting

2003-2007

CDL
Derivative
Products

1

2

Years ldentified as Planted to Soybeans
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Regression-based Acreage Estimator

State: KS07 AD: 00 Crop: Corn_PL

Acreage not Just about ) Stratum: 12 Version: Vb
counting pixels

NASS Inputs 5
— June Survey | ;
summaries
— Area
Sampling
Frame
— CDLs
National Agricultural Sttistcs Service. <

Research and Development Division
Spatial Analysis Research Section




Cropland Data Layer (CDL) Program

2007 CDL States

« State specific land cover classifications emphasizing row crop agriculture
— Some regions done annually (Corn Belt, The Delta)
— Others “one-and-done” (California, Northwest)

 Within NASS, CDL used to

— Increase precision on survey derived acreage estimates
— Improve county level acreage estimates

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section




Creating a Land Cover Classification

Cropland Non-Cropland
Corn Water
Soybeans Developed
Winter Wheat Barren
Spring Wheat Woodland
Cotton Shrubland
Sorghum Grassland
Barley Wetland
Oats
Rice
Sunflowers

... and more



Cropland Data Layer Uses

Within NASS Outside NASS

* Refined state-wide acreage « Watershed runoff modeling
estimates « Agribusiness planning

« Improved county-wide acreage . Ground truth
estimates

« Change detection

« Water use mapping

« Epidemiological research
« Habitat monitoring

« Carbon sequestration analysis
..... and more

» Tightened confidence intervals
on all survey derived acreage
estimates

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section




Resourcesat-1

IRS-P6 THREE TIER IMAGING

————
-——

ALTITUDE = 817 Km
(Nominal)

GROUND TRACK D

£26° MECHANICAL
STEERING
THROYGH PSM _, ~

INCLINATION =98.731

MEAN SOLAR
TIME = 10.30 am

1/3 OF SWATH
(ELECTRONIC STEERING)

AWiFS-(A) & (B) GSD: 56m
DIRECTION OF
TRAVEL
LISS-3* GSD: 23.5m
ORBIT PERIOD = 101.35 minutes

"W, LISS-4 GSD : 5.8m

A ﬁ “A-- Department of Space
swilists  Indian Space Research Organisation
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IRS Resourcesat-1 AWIFS Imagery

Primary Imagery Source

740 km swath
width

5-day revisit

4 spectral bands
green

red
near-infrared

short-wave
infrared

56 m ground
sample resolution

United States Department of Agriculture
National Agricultural Statistics Service

Research and Development Division 6 J u |y 2007

Spatial Analysis Research Section




Why NASS Likes AWIFS

« Large swath width

 Inclusion of red, NIR, SWIR
spectral bands

« Tolerable spatial resolution
at o6m

» Cost effectiveness

« 5-day or less revisit rate

e QOperational nature

« Fast data delivery by vendor
* Healthy satellite

* Follow-on system
(Resourcesat-2) already built

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division A
Spatial Analysis Research Section oyn*t




History of NASS AWIFS Use
. 2004

— Obtained AWIFS August imagery

— Used to augment TM images collected during entire summer
« 2005

— Obtained AWIFS June and August imagery

— Used to augment or replace TM

— Assessed guantitative differences
2006

— Switched from Landsat to Resourcesat at a USDA-wide level

— Obtained AWIFS during entire summer growing season
« 2007

— Obtained even more AWIiFS during entire summer growing season
2008

— Utilized broader coverage of AWIFS to expand to more of US
« 2009

— EXxpecting to use more

— Now with winter collects as well

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section




Results of TM versus AWIFS

Overall Accuracy

100 g
OT™
B AWIFS
g
Arkansas lowa lllinois
TM usually outperforms AWIFS.
Spatial resolution somewhat more
important than loss of blue and mid-

Resourcesat-1 AWIFS

infrared bands.

’t | BB 5 [ T — o 25 5
@ & & @& & 3 s @ N
3 G A
€ F P E *@"C}o*i‘p o@@ &\Q‘ @@ P Kilometers
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AWIES Imagery Time Series

United States Department of Agriculture
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Imagery Comparison — June 16th

Uni_ted States DeLat@Qtnga:tltlﬁ TM I RS P6 AWI FS Terra MOD I S S
Rescarch and Development Divizion (Rapid Response)

Spatial Analysis Research Section




Ground truth - agriculture

Farm Service Agency (FSA)
— Common Land Unit (CLU)
— 578 reporting data

SOYBEANS|
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FOVBEANS| coRy OYBEAN
CORN BOYBEANS 3 PG WHEA]
L ., BARLEY
e <
Bl AR ( A
- . g e
== TR .
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FSA NASS

NASS June Agricultural Survey (JAS) data
United States Department of Agriculture . . .
National Agricultural Statistics Service Stl” used for acreage estimation

Research and Development Division
Spatial Analysis Research Section




Ground truth — non agriculture

2001 National Land Cover Dataset

National Agricultural Statistics Service (brown = agriculture)

Research and Development Division
Spatial Analysis Research Section

United States Department of Agriculture
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~+ Analyze areas 4 |
 “Stack” AWIF anc data layers within a raster GIS

— 56 m —qual Area projection

‘ Sample s ick within known ground truth from FSA (for

i ag. cate LCD (for non ag. categories)

« Data-mine Tnples using Boosted Classification Tree Analysis to
derive best fitting decision rules

— implemented with Rulequest See5.0
» Apply derived decision rules back to input data stack
« Create land cover map
» Create probability map
« Assess map accuracy

« Derive acreage estimates
— utilizing customized SAS routines

s
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Cropland Data Layer and Acreage Estimation Processing Flow
Input Vector Data

Input Raster Data
N
s N — = ™
NASS JAS USGS IRS Resourcesat-1 raw NASA Terra MODIS 16-day NDVI ~ USGS NLCD circa 2001 .
segments oA CLU NLCD  AWIFS summer time series prior fall and summer time series  Impervious & Canopy USGS NED Elevation

Tabular Data

A
- I

JAS eData FSA 578

Non-agricultural
Ground truth

@,

/ Rulequest Seeb.0 \
“quE Derives decision tree-based
L classification rules
K - <
[ -
[
@ - F{j L Manages and
= visualizes datasets Generated rule set
v ESRI Agricultural |
ArcGIS Ground truth
v
Link and assess _ _
data sets [ o [t e
ESRI Pl o L
» %
ArcGIS| < > ||

Extract JAS
intersecting
pixels

gsas |

Customized for
acreage estimation
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-- Cropland Data Layer -- Confidence Layer
datagateway.nrcs.usda.gov _

State and county crop
acreage statistics

—
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Internal to NASS only

Accuracy Assessment

Pixel count v. reported acreage

Output Diagnostics




Example Classification Subset

!
_ .y meg
CDL Classification

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section




Example State CDL

South Dakota 2007 Cropland Data Layer USDA

Cropland Data Layers

i

¥ ANy

Land Cover Categories

(Ordered by Decreasing Acreage)
Agricultural Non-Agricultural
[ Jcon [ sorghum I Ourum wheat [ ] GrassiPastureian-Ag
B sovbeans [ Peas [ Fiaxseed [ uhanDeveloped
B winter wheat [l Barey [ ] Clovermwildfiowers [ woodland
[ springwheat [ | Safflower I v wit/Soy. Dbl Crop. [ water
[ ] aralfa I Oy Beans I Cther Crops [ wetlands
[ |surfiowers [ misc. vegs. & Fruits [ Sugarbeets [ | Baren
B et B R [ Fallowsidie Cropland
B Oats Other Small Grains [ ] shubland

United States Department of Agriculture
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i San Joaquin County, California USDA

Land Cover Categories
{Ordered by Decreasing Acreage)
Agricultural

I:‘ Comn/Dh. Crp. wi VWW\WOats
[ Aifalfa

- Cther Tree Nuts & Fruits
- Grapes

- Winter Wheat
- Almonds

- Qats

:] Safflower

- Rice

[ | clovermwiidflowers
Tomatoes
L%

- Grass Seed/Sod
- Cotton

- Barley

- Dry Beans

- Misc. Vegs. &Fruits
- Sugarbeets

i Peaches/Apricots/Prunes
|:| Cther Hays

|:| Cantaloupe

l:l Sweet Potatoes

- Apples

B Cristras Trees )
[ Triticale e o
[ Peas i

United States Department ot Agriculture
National Agricultural Statistics Service
Research and Development Division
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2007 AWIFS Cropland Data Layer

Example County CDL

Non-Agricultural

- Urban/Developed
- Water

- Wietlands

|: Shrubland
Fallowsldle Cropland
[ vioodiand

:I Barren

:] Grass/Pasture/Non-Ag

Agricultural

[ Aifalfa

Alrognd

- Winter Wheat

[ ] comiDb. Crp. wi VW Qats

- Rice

- Cotton

I Grapes

- Cther Tree Nuts & Fruits
- Qats

- Durum Wheat

I:‘ Safflower

i Peaches/Apricots/Plums
[ Tomatoes

:l Cloveriildflowers
- Barley

- Citrus

Spring Wheat

[ wisc. vegs. &Fruits
I Grass Seed/SodiHerbs
:’ Cther Hays

- Dry Beans

I =
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2008 CDL Coverage

Commodity |CDL US Total Acres (mill) % US Total
States
Corn 18 78,177 92
Soybeans 18 74,374 91
Rice 5 2,924 82
Wheat 13 40,252 70
Cotton 4 7,755 66
Potatoes 11 1,058 34
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Accuracy Assessments

Cover Attribute *Correct Producer's Cmission User's Commission Cond'l
Type Code Pixels= Accuracy Error Kappa Accuracy Error Kappa
I/\ Corn 1 2197719 S96.58% 3.42% 0.9226 97.86% 2.14% 0.350%9
Soybeans 5 14710594 S96.24 3.76% 0.593582 95.78% 4.22% 0.9320
IL_ Corn 1 2258219 98.06% 1.94% 0.9527 98.58% 1.42% 0.9650
Sovybeans 5 1339089 96.36% 3.64% 0.9438 97 .96% 2.04% 0.968

[R%]

NE Corn 1 1856422 97.259% 2.71% 0.3805 a7.32% .68% 0.59608
Soybeans 5 249249 95.83% 4.17% 0.9513 96.95% 3.05% 0.9643

SD Corn 1 803251 94 .29% 5.71% 0.9342 95.78% 4.22% 0.9513
Sovbeans 5 TOT3IE83 95.03% 4.87% 0.9439 97.T72% 2.28% 0.8741
Crop-specific covers only *Correct Accuracy Error Kappa

IA COVERLLL ACCURLCY 3688803 95.74% 4.26% 0.9145

IL OVERLLL ACCURLCY 3730093 97.05% 2.95% 0.%9242%

NE COVERALL ACCURLCY 3071960 94 .05% 5.95% 0.88:281

SD OWVERALL ACCURLCY 2306428 87.51% 12.49% 0.8416

Producer’s Accuracy: relates to the probability that a ground truth pixel will be correctly mapped and measures errors of omission.
United States Defaithtdist @f @4nitagiars occur when a pixel is excluded from the correct category.
National Agrwu“%&’%%%ﬁﬁéycemd|cates the probability that a pixel from the classification actually matches the ground truth data and measures errors of commission.
geseamh and Deﬁ %:bg drtfthission: occur when a pixel is included in an incorrect category.
patial Analysis esearc ection

Kappa Coeffluent A statistics measure of agreement, beyond chance, between two maps.




Lo Couy enticy 200 2008 Kentucky Cropland Data Layer

DR Satureoat 1 AVFS courtey of USDA Foreign Agscullral Senvice: Land Cover Categories
Image Processing: (Ordered by Decreasing Acreage)
Ruiequest SeeS and ERDAS Imagine. Agriculture Non-Agriculture
Ground Truth: " [ ] Pasture/Grass I Villet [ Spring Wheat I Urban/Developed
%fé‘.‘.f“ms‘r;"' Sﬂﬁmmﬁmﬁ d::a I Dry Beans [ Other Small Grains 7] Woodland
e e e [, L W
(MODIS) 16 day Normalized Difference Vegetation
Index (NDVI) composite. Bl Sugarbeets M Other Crops [ Barren
Projection: UTM zone 16, WGS84 datum. I Potatoes I Barley [ Shrubland
Map Production: ArcGIS 9.2, B Rye []Canola

O, 9
opnt
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Kentucky CDL Accuracy

USDA, National Agricultural Statistics Service, 2002 Eentucky Cropland Data Laver
STATEWIDE AGRICULTURAL ACCURALCY REPORT

Crop-specific covers only  *Correct Aoccuracy Error Eappa

COVERALL ACCURLCY 383666 89.82% 10.18% 0.8638

cover Attribute *Correct Producer's Omission User's Commission Cond'l
Type Code Pixels= Locuracy Error Eappa Aocuracy Error Eappa
Corn 1 141976 oL, 43% 4.57% 0.9472 OL5.21% 4.790% 0.9445
Sorghum 14 651 38.82% 61.18% 0.3873 o7.02% 2.98% 0.9701
Sovheans 5 107429 02 .28% T.72% 0.913%7 91.51% 0.49% 0.9052
Sunf lowers B 0 0.00% 100.00% 0.0000 n/a n/a n/a
Tokbbaoo 11 = 3.29% O6.71% 0.0329 21.62% TE.38% 0.21s0
Pop or Orn Corn 13 379 49, 54% 0. 46% 0.4952 o5, 47% 4.53% 0.9545
Winter wheat 24 442 16.03% 83.97% 0.1598 T73.54% 26.46% 0.7348
ww / Sovheans 26 LEe6d oL, 44% 4. 56% 0.9518 89.76% 10.24% 0.8920
Rvye 27 3 8.70% 01,30% 0.0s870 85.71% 14.29% 0.8571
Oats 28 10 0. 90% o0, 10% 0.0990 BE.ETS 33.33% O.6666
Millet 29 o 0.00% 100, 00% 0.ooo0 nia nia nia
Alfalfa 36 o4k 23.80% TE6.20% 0.2371 T2 . 64% 27.36% 0.7254
Other crops 44 1 4. 55% oL, 45% 0.0454 12.50% 87.50% 0.1250
Mi=c. wegetahles 47 0 0.00% 100.00% 0.00o00 n'a n'a n'a
Clover / Wildflowers Ls 5 1.93% o5.07% 0.0193 62 . 50% 37.50% 0.6249
Seed/%od Grass 1= 177 16.36% 83, 64% 0.1634 71.37% 28.63% 0.7134
Idle / Fallow 61 = 4. 84% oL, 16% 0.0454 60.23% 30.77% 0.6923
Peaches 67 0 0.00% 100.00% 0.0000 n/a n/a n/a
Apples 68 o nia nia nia 0.00% 100, 00% 0.oo0oo0
Cther tree nhuts 71 0 n/a n/a n/a 0.00% 100.00% 0.0000
Louaculture a9z 0 0.00% 100.00% 0.00o00 n'a n'a n'a

*Correct Pixels represents the total nuwkber of independent walidation pixels correctly identifed
in the error mwatrix.

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section



Obtaining Kentucky 2008 CDL
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Sr Cropland Data Layer | {
Now Available on CD-ROM and/or DYD

= ‘o

Proposed '09 Proposed

: The Spatial Analysis Research Section has released ALL 2008
Cropland Data Layer Products.

These products will be downloadable from this website or the Geospatial Data Gateway.

CDL data prior to 2007 is available at the Data Gateway.

The Spatial Analysis Reseach Section has released the 2008 Cropland
Data Layer (CDL) for the following States: AR, CO, 14, IL, IN, KS, KY,
LA, MI, MN, MO, MS, ND, NE, OH, OK, SD, TX, and WI. These products
are issued in unsmoothed format with associated metadata. Click on the
following link to download 2008 CDL Release.zip (255 MB).

The Spatial analysis Reseach Section has re-released the 2006 CDL for the following States:
AR, 14, KS, LA, MN, MO, MS, ND, OH, SD, and WI. These products were re-issued in
unsmoothed format with associated metadata. Click on the following link to download

2006 CDL Re-Releases.zip (141 MB).

The 2007 Cropland Data Layer (CDL) DVD products over the Lower Mississippi Valley and
Pacific Northwest, including; Arkansas, California, Idaho, Louisiana, Mississippi, Montana,
Oregon, and Washington. These products were built exclusively with AWIFS imagery. Two
California CDL's were created using both AWIFS and Landsat 5 TM imagery.

Please click on the following link to download the newest Lower
ississippi Valley and Pacific Northwest CDL (354 MB).

Please click on the following link to download the Midwestern 2007 CDL.
(363 MB).

Please visit the Geospatial Data Gatewayto download the NASS CDL for free!

The Cropland Data Layer (CDL) contains crop specific digital data layers, suitable for use in
geographic information systems (GIS) applications. The CDL Program annually focuses on the
corn/soybean/rice/cotton agricultural regions in the Midwestern and Mississippi Delta States ™

with tha fnciic of nradicing dinital aotonarizad annorafarancnd onteot aradicbe eing imanons

/ Trusted sites 100%

«

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

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section




Cropland Data Layers
1997 - 2008




Future CDLs, 2009 and beyond....

Primary Cotton States

United States Department of Agriculture
National Agricultural Statistics Service
Research and Development Division
Spatial Analysis Research Section

Expand geographic scope?
— Wheat states next priority
— Mid-Atlantic region (often asked about)
— “Manifest Destiny”

Improved categories?

— Grassland
» Pasture (chewed grass)
« Hay (cut grass)
» Natural (quasi-native)
Imagery?
— More frugal use of
— Future sensors
— Finer resolution
Other ancillary data?
— Soils
— Climate
Derivatives?
— Change detection
— Crop rotation patterns




Thank You

dave_johnson@nass.usda.gov
703-877-8000 x169

WWWw.nass.usda.gov
www.nass.usda.gov/research/Cropland/SARS1a.htm
datagateway.nrcs.usda.gov
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