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NASS Overview

Provider of timely, accurate, and useful statistics in service to U.S. agriculture
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Additional information & free downloads:

 www.nass.usda.gov/research/

 datagateway.nrcs.usda.gov
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Purpose of the

Cropland Data Layer (CDL) Program

Typically, the CDL program goals are:

1) Combine remote sensing imagery, USDA/Farm Service Agency reported data and NASS 
survey data to produce supplemental, unbiased independent acreage estimates for the state's 
major commodities.

2) Production of a crop-specific digital land cover data layer for distribution in industry standard 
formats.

Annual CDL states traditionally focused in the Midwest and Mississippi Delta States

- Corn, Cotton, Rice, Soybeans, Winter Wheat

Corn Soybeans
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Purpose of the

Cropland Data Layer (CDL) Program

The 2007 California CDL intended as a one-time special project

- Done at the request of NASS’ Area Frame Section

- Update of the California area sampling frame
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California Agriculture
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Methodology

• “Stack” satellite imagery and ancillary data layers within a raster GIS

– 30 meter grid cells, Albers Conic Equal Area projection

• Sample spatially from stack within known ground truth from FSA and NLCD

• Data-mine samples using Boosted Classification Tree Analysis to derive best fitting 
decision rules 

• Apply derived decision rules back to input data stack

• Create land cover map

• Create probability map

• Assess map accuracy

• Derive acreage estimates

• Commercial Software

– Ground Truth Preparation:  ESRI ArcGIS 9.2

– Imagery Preparation:  Leica Geosystems ERDAS Imagine 9.1

– Decision-Tree Classification Software:  Rulequest See 5.0

– Acreage Estimation:  SAS
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Methodology

• Ground Truth
– Agricultural training & validation

• Farm Service Agency (FSA) Common Land Unit (CLU)

• NASS June Agricultural Survey (JAS)

– Non-Agricultural training & validation
• USGS 2001 National Land Cover Dataset (NLCD)

• Satellite Imagery
– Landsat 5 TM

– IRS Resourcesat-1 AWiFS

– NASA Terra MODIS 16-day composite NDVI

• Ancillary data layers
– USGS National Elevation Dataset (NED)

– USGS NLCD 2001 Impervious and Tree Canopy layers

– Farmland Mapping and Monitoring Program (2004 FMMP)
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Ground Truth

• Agricultural Training & Validation

– Farm Service Agency (FSA) Common Land Unit (CLU) Program

• ½ used for training

• ½ used for validation

– NASS June Agricultural Survey (JAS)

• Non-Agricultural Training & Validation

– USGS National Land Cover Dataset (NLCD) 2001

• Sampled proportionate to the amount of agricultural training data
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Ground truth -

Agricultural Training & Validation

June Agricultural Survey (JAS) – National in 

Scope

- 41,000 farms visited

- 11,000 one-square mile sample area 

segments

- Most states contain 150 – 400 segments

California 404 segments
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Farm Service Agency (FSA) Common Land Unit (CLU)

- USDA programs (crop subsidy, disaster relief)

- Program crops (may under report specialty crops)

- Much larger area of coverage than the JAS survey

- GIS-ready (less labor intensive for NASS)

JAS survey data is still used in the crop area estimation 

process

Ground truth -

Agricultural Training & Validation
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Farm Service Agency (FSA) Common Land Unit (CLU)

• 2007 California FSA CLU summary

• 51,479 polygons

• ~2,413,500 acres (976,700 hectares)

NASS June Agricultural Survey (JAS)

• 2007 California JAS summary

• 1,392 polygons

• ~125,150 acres (50,650 hectares)

Ground truth -

Agricultural Training & Validation
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Non-Ag Ground Truth –

2001 National Land Cover Dataset

• Proportional sampling approach

• Pasture/hay and cultivated categories ignored
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• Landsat 5 TM
– Minimum of three scenes during growing season

• IRS Resourcesat-1 AWiFS Imagery (raw 
reflectance)
– Added dates

• NASA MODIS Terra (16-day NDVI composite 
derivative)
– Fall scenes from previous year

• USGS Ancillary datasets
– National Land Cover Dataset (NLCD 2001)

• Impervious

• Canopy

– National Elevation Dataset (NED) 

• Elevation

• Farmland Mapping and Monitoring Program
– 2004 California prime farmland

2007 CDL Inputs
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USDA’s Satellite Imagery Archive (USDA-SIA)

• Cost-sharing program to maximize the cost effectiveness of USDA’s 

expenditures on satellite imagery

• Established March 16, 2000

• Affiliated with USGS/EROS

– Broad MOU for cooperative efforts.

– Based on subscription fees paid annually

• Reduce the per-image price paid by spreading acquisition costs over all 

USDA agencies

• Leverage the power of a single USDA purchasing body

Participating

USDA

Agencies

NASS ARS APHIS NRCS RMA
FOREST

SERVICE
FAS FSA
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Sensor Specifications Compared

TM AWiFS

Altitude 705 km 817 km

Equatorial crossing time 9:45 ± 15 minutes 10:30 ± 5 minutes

Orbit time 99 minutes 101 minutes

Pixel size 30 x 30 m (reflective)

120 x 120 m (thermal)

56 x 56 m

Quantization 8 10

Spectral bands 6 (B, G, R, NIR, SWIR, MIR) 

+ Thermal IR

4 (G, R, NIR,SWIR)

Field of view 14.7° 42.1°

Swath wide 185 km 737 km

Scene size 184 x 152 km 370 x 370 km
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TM path 42, rows 33-36, 06/21/2007 AWiFS path 246, rows 40-45, quads B & D, 09/16/2007
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Ancillary - MODIS

• NASA MODIS 16-day 250m 

NDVI composites

• Start in fall of previous year for winter 

wheat

Time Series
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Crop Progress

http://www.nass.usda.gov/Charts_and_Maps/Crop_Progress_&_Condition/

http://www.nass.usda.gov/Charts_and_Maps/Crop_Progress_&_Condition/
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Ancillary – USGS Products

Elevation

Impervious

Canopy
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California Farmland Mapping and 

Monitoring Program

• Produces maps and statistical data used 
for analyzing impacts on California’s 
agricultural resources

• Land is rated according to soil quality and 
irrigation status

• Maps are updated every two years with 
the use of aerial photographs, computer 
mapping, public review, and field work
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Landsat TM Path 44, Rows 31-35, 08/22/2007AWIFS Path 246 Row 40 Quad D, Row 45 Quad BUSGS NLCD 20012004 FMMP2007 California Cropland Data Layer (56 meter)2007 California Cropland Data Layer (30 meter)

San Joaquin County, California
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Regression-based Acreage Estimator

NASS Inputs

– June Survey 

summaries

– Area 

Sampling 

Frame

– CDLs

Acreage not just about 

counting pixels



United States Department of Agriculture

National Agricultural Statistics Service

Research and Development Division

Spatial Analysis Research Section

California Cropland Data Layer

• Available July 2008

• Downloadable at 

USDA Geospatial 

Data Gateway

• Includes:

– Cropland data layer

– Confidence map

– 30m resolution 

version
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California Cropland Data Layer

• 2007 California CDL, one-time special project 
for NASS’ Area Frame Section

• Opportunity for program expansion via Federal, 
State and University cooperative partnering

Current Cooperators:

Past Cooperators:
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CDL 2008?

• Expand geographic scope?

– Wheat states next priority 

– Mid-Atlantic region (often asked about)

• Improved categories?

– Grassland

• Pasture (chewed grass)

• Hay (cut grass)

• Natural (quasi-native)

• Imagery?

– More frugal use of

– Future sensors

– Finer resolution

• Derivatives?

– Change detection

– Crop rotation patterns

• Other ancillary data?

– Soils

– Climate

Primary Wheat States

Primary Cotton States



United States Department of Agriculture

National Agricultural Statistics Service

Research and Development Division

Spatial Analysis Research Section

Additional information & free downloads:

 www.nass.usda.gov/research/

 datagateway.nrcs.usda.gov

Thank You


