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CORN HARVESTED ACRES & YIELD 
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Official NASS statistics - www.nass.usda.gov/quickstats 



~ 9 billion pixels/year! 

2008 – 2011 National Cropland Data Layers 



Cropland Data Layers 
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CROPLAND DATA LAYER (CDL) OBJECTIVES 

 Annually cover major crops for conterminous United States 

 30m pixels @.22 acre/.09 hectares 
 

 Deliver in-season remote sensing acreage estimates 
 For June, August, September, and October Official Production Reports 
 Update planted area/survey variance reduction 
 Reduce respondent burden 
 Basis for crop progress/condition/yield program monitoring 

 

 Provide timely, accurate, useful estimates 
Measurable error 
 Unbiased/independent estimator 
 State, District, County 

 

 CropScape dissemination portal 
 Visualize, query, interactive web service 

 



CROPSCAPE PORTAL 

nassgeodata.gmu.edu/CropScape 

Upcoming Release: Jan 31 

2008 & 2011 national coverage 

Portal Upgrade: 

Map printing 

Change detection 

http://nassgeodata.gmu.edu/CropScape




Satellite Imagery – DMC, AWiFS, & Landsat  

NASS June Agricultural Survey  NLCD & Derivative products 

USDA Farm Service Agency/Common Land Unit 

CROPLAND DATA LAYER INPUTS 
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DISASTER 

MONITORING 

CONSTELLATION 

2011 COVERAGE 

Deimos-1 & UK2 

Unmasked 

 Ag Mask 



Unmasked 

 Ag Mask 

LANDSAT 5 

2011 COVERAGE 



Unmasked 

 Ag Mask 

DMC & LANDSAT 5 

2011 COVERAGE 



1999 CDL 

First year in production 

2000 CDL 

Walmart built a new store near the airport 

2001 CDL 

Walmart is done with construction 

and farming returns to a small patch of land next to the store 

2002 CDL 

The most common cropping practice in this area 

is an annual corn/soybean rotation 

2003 CDL 2004 CDL 

Rapid urban expansion to the north of the city began this year. 

This classification was based on two Landsat dates: April 4 and June 23. 

Not ideal for separating crops in this area 

2005 CDL 

This was the last year using solely Landsat imagery 

(Landsat, maximum likelihood based, June Agricultural Survey ground truth) 

2006 CDL 

This is the first year using AWiFS imagery, but still using old processing techniques 

(AWiFS, maximum likelihood based, June Agricultural Survey ground truth) 

2007 CDL 

This year used the new processing methodology 

(AWiFS, decision-tree based, FSA ground truth) 

2008 CDL 2009 CDL 2010 CDL 

Champaign-Urbana, Illinois 



GROUND TRUTH – LAND COVER 

A G R I C U L T U R E  G R O U N D  T R U T H  

Provided by Farm Service Agency 

Identifies known fields and crops 

 

Divide known fields into 2 sets 

70% used for training software 

30% used for validating results 

N O N - A G R I C U L T U R E  G R O U N D  T R U T H  

U.S. Geological Survey 

 National Land Cover Dataset 

 

Identifies urban infrastructure 

and non-agriculture land cover 

Forest, grass, water, cities 



CDL ACCURACY ASSESSMENT 

Each classification tested against independent set of ground truth data 

to determine overall and within class accuracies 

Example classification subset Example validation subset 



ACCURACY 

STATISTICS 

 

Producer’s Accuracy:  relates to the probability that a ground truth pixel will be correctly mapped and measures errors of omission 

Errors of Omission:  occur when a pixel is excluded from the correct category 

User’s Accuracy:  indicates the probability that a pixel from classification actually matches the ground truth data and measures errors of 

commission 

Errors of Commission:  occur when a pixel is included in an incorrect category 

 



CALIFORNIA 

Landsat & DMC Landsat Only DMC Only 

Producer User 

ALL CROPS 85.1% 

Corn 91.4% 90.1% 

Rice 99.1% 99.7% 

Cotton 97.4% 94.9% 

W. Wheat 84.9% 88.0% 

Alfalfa 92.7% 90.4% 

Fallow/Idle 79.2% 73.1% 

Producer User 

ALL CROPS 82.5% 

Corn 88.5% 89.0% 

Rice 99.0% 99.8% 

Cotton 95.8% 90.8% 

W. Wheat 82.8% 85.5% 

Alfalfa 91.7% 88.5% 

Fallow/Idle 76.3% 67.6% 

Producer User 

ALL CROPS 76.4% 

Corn 90.6% 89.9% 

Rice 98.9% 99.1% 

Cotton 97.3% 94.5% 

W. Wheat 83.6% 79.5% 

Alfalfa 92.8% 82.4% 

Fallow/Idle 79.0% 45.4% 

211 bands – North 

215 bands – South 
151 bands – North 

135 bands – South 

99 bands – North 

93 bands – South 



SWITCHGRASS IN SOUTH DAKOTA State 
% of 
2011 

SD 24.82% 

TX 18.21% 

IA 12.65% 

MI 12.33% 
MO 8.05% 
OK 5.23% 
MN 4.06% 
NY 2.93% 
MS 1.89% 
PA 1.77% 
OH 1.71% 
IL 1.50% 

CO 1.07% 
TN 0.78% 
WI 0.67% 
LA 0.42% 
IN 0.38% 
AL 0.36% 
KS 0.26% 
NC 0.21% 
VA 0.19% 
NY 0.19% 
MD 0.10% 
WA 0.06% 
ND 0.06% 
KY 0.05% 
MT 0.04% 

South Dakota 2010 CDL Legend 

CDL Conversion to Switchgrass‘10 vs. ‘09 

2010 CDL Pixel Counts 

State switchgrass 

proportions 



Simple Linear Regression 

  

 Regression used to relate categorized 
pixel counts to the ground reference 
data 

 
 (X) – Cropland Data Layer (CDL) classified acres 
 (Y) – June Agricultural Survey (JAS)  reported 

acres 

 

 Outlier segment detection -  removal 
from regression analysis 

 

 Using regression results in estimates 
reduces error rates over using JAS 
alone 

 

Estimate 17 crops in 39 states 

  

Regression-based Acreage Estimator 

Acreage not just about counting pixels 



HOW COMPETITIVE ARE THE REMOTE SENSING 

INDICATIONS FOR PLANTED ACRES? 

Highly Competitive Moderately Competitive Not in the Game 

Corn Alfalfa Other Hay 

Soybeans Sorghum Fruits 

Winter Wheat  Sugarcane Vegetables 

All Cotton Barley Small Area Crops 

Spring Wheat Oats 

Fall Potatoes Tobacco 

All Rice 

Sugarbeets 

Peanuts 

Durum Wheat 

All Dry Beans 

Sunflower 

Canola 



Research 

Education 

Agribusiness 
Land Cover Modeling 

Mapping 

Land Use 

Crop Rotation 

Pesticides 

Water Use Soil and Water 

Watersheds 

Carbon 

Crop Protection Disaster Assessment 

Epidemiology 

Crop Production 

Yield 

Fertilizer 

Transportation 

Ethanol 

Irrigation Climate 

Fertilizer Usage 

Biofuel 

Erosion 

Data Mining 

Environmental Risk 

Planning 

Commodity 

CRP 

Forest 

Change Detection 

Crop Intensity 

Ecosystem 

Land Management 

Ecology 

Pest Control 

Soil Utilization 

Acreage Estimates 

Biodiesel 

Water Quality 

Urban Growth 

Wildlife Habitat 

Condition Assessment 

NASS Cropland Data Layer Applications 



 

Operational Program 
 Timely estimate delivery 
Measureable statistical error 
 Set national/regional/county acreage estimates 

Components 
 DMC/AWiFS/Landsat imagery 
 Farm Service Agency/Common Land Unit 
 USGS NLCD/ancillary layers 
 June Agricultural Survey 

Leverage 
 CDL program paramount to other NASS geospatial activities 
 Partnerships with cooperating agencies critical for success 
 Heavy reliance on satellites and information technology 

Distribution 
 CropScape Portal 
 NRCS Data Gateway 

 

 
 

 

CROPLAND DATA LAYER SUMMARY 


