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WHY CARE ABOUT CROP PHENOLOGY?

 Help in assessing crop progress 

 Help in assessing crop condition

 Help in choosing suitable imagery dates for 

cropland classification

 Help in choosing decision rules for imagery 

classification

Phenology - the study of periodic plant and animal life cycle events…
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USUAL PLANTING AND HARVEST DATES

www.nass.usda.gov/Publications/Usual_Planting_and_Harvesting_Dates/uph97.pdf
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NASS CROP PROGRESS

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



United States Department of Agriculture

National Agricultural Statistics Service

Research and Development Division

Spatial Analysis Research Section

MAJOR CROPS ACROSS THE CENTRAL USA

 Corn

 Soybeans

 Wheat
 Winter

 Spring

 Durum

 Cotton

 Rice

 Sorghum

 Barley

 Oats

 Alfalfa

15 states analyzed in “Heartland” region



United States Department of Agriculture

National Agricultural Statistics Service

Research and Development Division

Spatial Analysis Research Section

TERRA MODIS MOD13Q1.5 NDVI IMAGERY

Normalize Difference Vegetation Image

composite from Aug 12-28, 2008
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16-DAY COMPOSITE TIME SERIES DATA

 NDVI images used from 2006, 2007, 2008

 3/21 – 11/17 time window for each year

 16 composites per year used

time
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GROUND TRUTH AVAILABILITY

 Farm Service Agency
 Common Land Unit (CLU) polygons joined with “578” 

farmer reported tabular data

 Data available to NASS because of an interagency 
agreement

 NASS has data for „06, ‟07, „08 for all central US states
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GROUND TRUTH METHODOLOGY

 Joined CLU polygons to “578” attributes when records matched

 Performed state by state, year by year

 Selected only relevant polygons 

 Buffered inward polygons by 232 meters (about a MODIS pixel size)

 to rid potentially spectrally mixed edge pixels

 Reprojected polygons to MODIS sinusoidal projection

 Rasterized polygons to MODIS pixel scale
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IMAGERY STATISTICS EXTRACTION

 “Stacked” MODIS time 
series data by year
 16 composites (spring 

through fall) each year

 Overlaid rasterized
ground truth

 Extracted and 
averaged, by crop type, 
the MODIS pixels on a 
state by state basis

 Developed time series 
charts 
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CHARTS - CROPS BY STATE

15 states * 3 years = 45 total charts 
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ARKANSAS CROPS, 3 YEARS
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STATES BY CROP, EXAMPLE
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CORN BY STATE, 3 YEARS
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SOYBEANS BY STATE, 3 YEARS
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WINTER WHEAT BY STATE, 3 YEARS
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CROPS BY STATE AND YEAR, EXAMPLES
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CROPS BY STATE AND YEAR
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CROPS BY STATE AND YEAR
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eMODIS

eMODIS 14-day NDVI composite example
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MOD13Q1 v. eMODIS: IOWA



United States Department of Agriculture

National Agricultural Statistics Service

Research and Development Division

Spatial Analysis Research Section

MOD13Q1 v. eMODIS: NORTH DAKOTA



United States Department of Agriculture

National Agricultural Statistics Service

Research and Development Division

Spatial Analysis Research Section

MOD13Q1 v. eMODIS: ARKANSAS
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SUMMARY

 A comprehensive and up-to-date overview of the 
cropping lifecycles in the central US is shown

 Based on robust ground truth

 eMODIS looks comparable

 Could be disaggregated to smaller regions for dominant 
categories

 Could include a few other crops
 Sunflowers, Canola, Sweet Potatoes, Sugarbeets, Dry beans, 

Potatoes…

 Time series profiles could, and should, be analyzed 
against planting guide, crop progress, climate data, yield 
information, etc. 
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