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NASS Crop Production reports 

Published no later 

than the 12th of 

each month. 
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Yields results primarily derived from two surveys 

Agricultural Yield 
• Farmer reported survey data of expected 

crop yields. 
• Data obtained throughout the growing 

season. 
• Conducted in all states except Alaska and 

Hawaii.  
• Sample size in the 1000s per state. 
• Farm operator contacts are selected from 

the March Crops/Stocks survey (small 
grains) and the June Crops/Stocks survey 
(late season crops and tobacco). 

• Primarily telephone based.  
 

 

Objective yield 
• Corn, Cotton, Soybeans, Wheat, 

Potatoes. 
• Only done in states where the 

commodities are primarily found. 
• Samples selected from areas found in 

June Area Survey (“Acreage”). 
• Performed at 100s of sample sites per 

state. 
• Biophysical plant/seed measurements 

obtained. 
• Each plot revisited a few times per 

season. 
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Estimating Yield from Remote Sensing 
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Third method for yield estimates 

• There is a relationship between crop 

• Biomass, vigor, “greenness”, 
NDVI 

• and 

• Daytime land surface 
temperature 

• And the resulting corn or soybean 
yield 

• Utilize MODIS data to obtain biomass and 
temperature variables 

• Do it for 

• National, State, “ASD”, and County 
levels 

• And map at pixel level 
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Moderate Resolution Imaging Spectroradiometer (MODIS) 
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• Global coverage 

• Daily revisit rate 

• 15 acre ground sample resolution 

–  from red and near-infrared bands 

• “Best of” image mosaics automatically generated 

– 8 and 16-day temporal windows 

• Timely 

– data usually available within a couple of days 

• Free distribution 

– downloaded via ftp 

• Robust user group 

– nearly 20,000 citations so far 

• Launched in 1999 and 2002 

– Two of them 

– 10-year plus history  

• 6 year design life but still functioning fine 

• Similar follow-on mission 

– VIIRS  

modis.gsfc.nasa.gov 

Why MODIS? 
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MODIS NDVI data example 
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NDVI = 
(NIR + VIS) 

(NIR – VIS) 

NIR = near-infrared 

VIS = visible 

Calculation and use of NDVI 

Ranges from -1.0 to 1.0 
 
 
NDVI is a related to 
• Plant health 
• Cholophyll content 
• “Greenness” 
• Biomass 
• Vegetation vigor 
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MODIS LST data example 
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Corn phenology fundamentals 

8/1 9/1 10/1 
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FSA CLU/578 

(early season) 

NASS CDL 

(late season) 

- or - 

MODIS-scaled  

High probability sample 

of corn areas 

Establishing the pixels that are only corn 
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Intersecting corn “mask” with MODIS data 
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County-level database developed 

• Potential predictor variables (independent) 

– State (All major production Corn Belt states) 

– County (for each that had a published estimate, ~1000 of them)  

– Year (2006 – 2011) 

– 32 for each ranging every 8 days from February 18 – October 30 

• NDVI  (derived from Terra “MOD09Q1” 250m) 

• Day LST (1:30 PM – from Aqua “MYD11A2” 1000m) 

– Thus 68 in total 

• Forecast variable (dependent) 

– NASS published county level yield (available from NASS “Quickstats” webpage) 

• Resulting database to evaluate ~5000 records 

 

… 
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Rulequest Cubist 
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Example county-level prediction output 

Corn    Soybeans 

Weight by a 3-year average of harvested acres to derive ASD, state, and region estimates 
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“Voodoo Modeling” 
      Utilizing Rulequest Cubist software 

– Learning tool to predict continuous (vs discrete) outcomes 
– Allow for “composite” predictions using both 

• Instance-based 
– “Nearest neighbor” 
– Predicts the target value of a new case by finding 

the n most similar cases in the training data, and 
averaging their target values.  

• Model-based, via decision trees and piecewise linear 
regression 
– Divide and conquer strategy 
– Recursive splitting of training data to minimize intra-

subset variation 
• Thus, for composite of instances and models: 

– Cubist finds the n training cases that are "nearest" (most 
similar) to the case in question. Then, rather than averaging 
their target values directly, Cubist first adjusts these values using 
the rule-based model. 

– Also, does “Committee” models 
• made up of several rule-based models. Each member of the 

committee predicts the target value for a case and the members' 
predictions are averaged to give a final prediction 
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The relative error magnitude is the ratio of the average error 
magnitude to the error magnitude that would result from 
always predicting the mean value; for useful models, this 
should be less than 1! 

The correlation coefficient measures the agreement 
between the cases' actual values of the target 
attribute and those values predicted by the model. 
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Similar story as for corn 
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Reality check 

Scene of a large hailstorm 
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2012 Results: Remote sensing vs NASS yield 

State level average error  corn = 5.8 bu./ac.     soybeans = 3.1 bu./ac.  
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Models improvements for 2013 
 
• Corn    2012  2013 

– relative |err|   0.33  0.30 
– correl coeff    0.93  0.95 

• Soybeans 
– relative |err|   0.31  0.30 
– correl coeff    0.93  0.94 
 
 
 
 
 
 

 
 
 

 
 
 
 
 

• Absolute error unchanged   
– ~8.0 bu/ac for corn, ~2.5 for soybeans 
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The end 
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