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Outline 

• Data: Cropland Data Layer (CDL) 

• Accuracy assessment 

• Resampling 

• Results  

 



Cropland Data Layer 

http://nassgeodata.gmu.edu/CropScape/ 



Training and validation data 
Training 

Validation 



Terminology 



 Corn   Sorghum  
 
Soybeans  

 Sun-
flower   Barley  

 
Durum 
wheat  

 Spring 
Wheat  

 Winter 
Wheat  

 Corn   1,348,923               204          55,210         172           56            -              -              594  

 Sorghum               83               480                 24            -             34            -              -                  2  

 Soybeans        43,520                 52     1,039,576         301           32            -              -              687  

 Sunflower               25                   9                 45         159            -              -              -                -    

 Barley               29                   4                 57            -           828            -              -                13  

 Durum Wheat                -                   -                    -              -              -              -              -                -    

 Spring Wheat                -                     3                  -              -              -              -           613                1  

 Winter Wheat          1,254                 26            1,728            -             51            -               3     277,918  

Creating the error matrix 
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Category Correct Total Producer Omission Kappa Total User 
Commissi

on Kappa 

Corn 
    

1,348,923  
    

1,427,166  94.5% 5.5% 0.915 
    

1,432,870  94.1% 5.9% 0.909 

Sorghum 
              

480  
           

1,226  39.2% 60.8% 0.391 
              

819  58.6% 41.4% 0.586 

Soybeans 
    

1,039,576  
    

1,124,053  92.5% 7.5% 0.896 
    

1,101,480  94.4% 5.6% 0.922 

Sunflower 
              

159  
              

794  20.0% 80.0% 0.200 
              

333  47.7% 52.3% 0.477 

Barley 
              

828  
           

2,883  28.7% 71.3% 0.287 
           

1,625  51.0% 49.0% 0.509 

Spring Wheat 
              

613  
           

1,231  49.8% 50.2% 0.498 
              

676  90.7% 9.3% 0.907 

Winter Wheat 
       

277,918  
       

287,629  96.6% 3.4% 0.964 
       

296,372  93.8% 6.2% 0.933 

Calculate statistics 



•Data created 
 
•Accuracy assessment 
 
•Issues 

•Spatial autocorrelation 
•Boundaries not represented 
•Cannot calculate confidence interval 

 
•Explore with resampling in PROC SurveySelect 





Bootstrap resampling 
 
SASFILE MI_CLUs_Valid_State LOAD;  
OPTIONS  NoNotes;  
PROC SURVEYSELECT  
     DATA         = MI_CLUs_Valid_State  
     METHOD = SRS 
     N               = Temp_Hist_Bin_DATASET 
     SEED         = 9999  
     OUT          = outFile  
     REP           = 20 
     NOPRINT ;  
     STRATA     buf_Type ;  
RUN;  
OPTIONS Notes;  
SASFILE MI_CLUs_Valid_State CLOSE ;  
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Conclusions 

• Current method not statistically defensible 

• PROC SurveySelect very useful 

• PPS easily incorporated into CDL process 

• GTL is very flexible and expressive 

15 



Cropland Data Layer 

http://nassgeodata.gmu.edu/CropScape/ 


