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Introducing the Cropland Data Layer

_Agriculture by crop type and location

Cropland Data Layer
A Free to the public

A A decade of history

A Updated annually

A 130 different land
cover categories

Resources

A 6 remote sensing
analysts/statisticians
A 5-6 states per
analyst during growing
season

A sample:

Agriculture

[ 1 Com B Sovbeans [l Winter Wheat
B Cotion [ Rice I Ory Beans
B Peanuts [ Sorghum M Potatoes
B Grzpes M Barley B ~monds

Non-Agriculture
[ Forest [ Developed Il VWater
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Satelllte Imagery to Land Cover Map
i | * ' Processing Steps

1. Gather satellite imagery from April - October

4 2. Gather farm/crop data from Farm Service
Agency

3. Take sample of satellite pixels for each
different type of land cover and develop
seasonal profile of the land

Construct decision tree of all land cover
profiles

Apply decision tree to all satellite image
pixels and areas of the land resulting in final
Cropland Data Layer

Derive accuracy assessments for all states
& types of land cover using validation data.
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Cor Total Accuracy Error  Kappa
Dwersll 7.309) 8,689,040 241 1598 0.8
FSA Crops BE24 B.734,428 186 [EFH
Frincipal Crops. 2738 3286003 181 (¥
Tilled Crops 3R02 4508691 201 0.773)
Forage 1223482 | 146,009 1658 0.589]
Vegetables 413,726 542,881 02 0554
Orchards 797935 1,000,161 202 073z
Berries 2527 4881 4527 0.075]
Category Correct | Total ProducerJmissiol Kappa | Total  User mmissi Kappa . A A A N
Com 1| 279E37 32024 EEXE 04 [XH 06413 a3 4. 0803 % S D t t “ m dl t h t
Cotton 2 555,867 BE7.233 20 0.979] 589,463 9433 0.939) a-Ve yO u r eyes I O n O r I O B e S a
Rice 2 227,270 824,301 ne 0.99: 040,227 9854 0,987
Sorghum 4+ 5,088 13472 B22% 0377 B77E 750 0,750
Sunflower [ Bla32 £2.330 168 0.830 62241 S33n 0832 -
Sweet Corn 12 1427 B,188 TE.9% 0.230| 282 5134 0513
Mint 1% 1235 27 47 0.583] 2,008 15 0515
Earley 2 2374 132,542 34 nezg 95,457 arex 0878
Durum wheat 22 136,346 166,274 78 0.817| 167,081 s20x 0818
Spring Whest 23 1984 15,053 20.4% 0.798| 15,355 TROM 0.780|
‘Winter Wheat 2% I XL 512,200 2698 0.7s 492,264 TEOM 0.745)
Other Small Grains 25 2 38 4.7 0.05% 52 38 003
27 EAk] 16,224 BEL0% 0433 2805 2104 0210 - -
Datz 28 69,894 141,268 505 0.489| 99,494 02 0,698
Canola n 250 586 403 0.597] 55 986N 0,926 .
Sattlower 33 67468 £4,248 177 0821 B2,974 a2 0912
Alfalka 36| 1040280 | 1083980 B 0938 1126369 24 0312
Mon-alfalka Hay 37 150,876 233,510 354 0,638 185,297 B4 0.809] _— - . . -
Sugarbeets “ 34,067 42,941 207 0.792| 40,506 2294 0.229)
pmme o owmlos A Probability a validation pixel is correctly mapped.
FPotatoes 43 16,435 2151 28T 074 20634 TTEN 07e
Other Crops. " 9203 13,001 29.2% 0.708| 0510 BTEY 0.875)
Sweet Potatoes 46 1,991 2,867 06X 0.694) 2,626 THEM 0.758) - - - -
Mige. Vegs, & Fruits 47 4193 18,320 457 0543 12,480 TR 0738 A O h I f th I d t I d d f th
e ccurs wnen a pixel fTrom the validation IS excluaed from the
Onions 49 33809 48526 30.3% 0.695) 41161 g2 0.820|
Cucumbers 50 297 38 LKL 0,465 BET 445 0,445
Peas 53 2289 4,035 T4E 0.254 4487 5162 0514 C o r re Ct Cate g 0 r‘y
Tomatoes 54 298,161 228,480 a8 0882 3776 283 0282
Herbs 57 2724 5654 A1.8% 0.482| 3676 Tan 0.741]
Clover/Wildllowers 58 N5 38,233 75 0.824) 34425 91Ex 0.918|
SodiGrass Seed 59 3282 B.744 e 0483 3398 A 0.961 - -
Fallowidie Cropland 61 36,124 486,556 247 0738 497254 TaEN o721
Cherries. 66 9802 15,968 39.9% 0.6m 12,802 TH0M 0.750] M
Peaches &7 rEll 3,249 T8 0.243] 1242 E2EM 0626
Apples L1 1542 1383 el g 0775 1353 Ta0x 0,740
Grapes 69| 17EAs9 | 201860 l2an 08Ed| 198892 8R5n 0852 - . . . .
Other Tree Muts Kl 3573 9,810 BIEY 0.364] EALE 855 10.855)
5o e A Probability a CDL pixel matches the validation pixel
Pecans T4 264 1204 ahdx 04| 1120 238 0236
Almonds 75| 183278 438,663 0.3 0881 426927 a2 03817
Walnutz 76 79044 102,035 225 0772 94614 B354 0.833] A O h - I - - I d d - th - t t
Pears i 4020 4,256 w2y 0.828) 4612 g7 0.270]
- ccurs wnen a pixel Is Included In the Incorrect category
Open Water m g2g22 86,363 28 087 87267 6.2 0852
Perennial lcedSnow nz 144 258 442 0.558] 193 T4EY [.746|
Deueloped, Open Spa 121 51,257 gz,.278 75 0.823) 85,034 EO4 0601 -
Developed, Low Inten: 122 22888 33567 X+ 0E7S 37,599 803 0802 ( :
Developed, Medium It 123 27,740 2 180 0.810] AL TRaN 0reg 3 O n fl d e n C e Val u e
Developed, High Inten 124 B036 7an 237 0.763| TA4E9 8083 0.808| [ ]
Barren Land m 78964 106,912 26.1% 0.735) 107,262 TREM 0.732|
Deciduous Forest L3 4,295 18,520 T4 0.235 44z 428 0427
Evergreen Faorest 42| 269635 401401 Tan 0817 427489 260 0852 A - - - e -
Mized Forest 143 22,813 49,303 BT 0,460 40,331 BEEM 0563
Measure of how easy it was to classify a pixel i calculated in
GrasslandiHerbaceow 171 200,317 257,208 2.4 07es[ 400332 G000 0424 .
Woody Wetlands 190 2482 4,770 4263 0514 7o W0 0243
Herhaienus Wetlands 195 5008 10,363 BT 0482 19430 258% 0.257| E R DAS I l I I ag I n e
Pistachios 204 ETA52 28,515 kol 0.760] TN 246K 0,244
Triticale 205 24,109 46 411 48,1 0512 #1556 TEAN 07e:
Carrots 206 .72 19,246 0 0583 17864 BHEH 0655
Asparagus 207 1452 4532 B84 0.316 1654 8784 0.878) - - - - -
Garlie 208 15,213 20594 26.1% 0.738) 17,232 8781 0.877)
creage Estimate oefficient of Variation
Dlives 21 418 20,471 2963 0704 1175 9.1 0291 -
Oranges 212 B986 9,961 299% nym 8,335 8384 0.838)
Honeydew Melons 213 2E0E 5943 93 0.607) 4812 74K 0.749]
Eroceoli 214 318 3523 EIN - 0089 1672 128 0.1e2 M M M M
Peppers 216 1487 5,051 TOEN 0.284 2204 BT 0ET4 A C I I t d SAS g L R g
Pomegranates 217 8724 14,062 380 0.620| 9,936 8784 0.878) a C u a e I n u S I n I n e ar e reSS I O n
Mectarines 218 195 725 T 0.269] 225 B0 0,600
Gireens 219 1403 £,081 e 023 5235 2683 0267
Plums 220 4512 1227 [=XHs 0388 EET0 BRTH 0E5E -
Strawberries 221 2434 4382 44 5% 0.5585) 2575 9455 0,945
5 Pixel Count Acreage
Apricats 223 279 B72 k:=4 0421 542 G020 0502 L
Vetch 224 782 2304 T2TH 0273 1238 E4.05 0640
Dbl. Crop WinWwht!Col 225 203,341 241,209 157 0.838) 273879 TAZY 0.735)
Dbl.Crop OstztCorn - 226 52278 VES3E nTE 0.680] 83428 B27 0,627 A -
Lettuce 227 €208 16,285 Badx 0.415] 133 B0.0% 0800 C t f I f h I d
Dbl Crop LettucedDur 230 1543 6,128 TH0 0.250 4,085 ATEN 0373 0 u n o IXe S o r e aC an Cove r
Dbl.Crop LettucedCar - 231 ek 1) 757 48.3% 0516 1349 2903 0.290|
Dbl Crop Lettucedlpl. 232 2 259 B27H 0.363] BS54 47T 0.477)
Dbl.Crop BarleySorg 235 252 797 X R 0.318] 480 B2 0525
Dbl. Crop Win'Wht!Sor 236 12362 26,280 4695 0530 21,297 BB 0.61
Dbl.Crop BarleylCorr 237 938 2975 [ 0.315 1380 BRI 0,680
Dbl Crop WinWht/Col 238 B3 345 e 018z V2 2634 0,267
Elusberries 242 93 237 B0.8% 0332 173 B8 0532
Cabbage 243 26 44 24 007 182 1604 0180

-



Step 1: Batch file to run ERDAS Imagine

Calculating producer accuracy, user accuracy, confidence
value, and pixel counts happens in ERDAS Imagine.

Use SAS to create batch files calling ERDAS Imagine and
accuracy calculations

%LET DirEst = File path for Estimate file;

%LET DirCnty = File path for state/county outlines;

%LET IMGWork = ERDAS Model .exe file path;

%LET Model = Preexisting ERDAS . pmdl model file path;

%LET Zonel = & DirCnty / Specific State Outline; . . :
%LET Zone2 = File path for CDL File #1; - Define file path locations
%LET Class = File path for CDL File #2;

%LET MTXout = File path for preexisting matrix file (. mtx);

%LET IMGlaunch =& IMGwork &Model s T m &Zonel &Zone2 &Class & MTXout;
OPTIONS NOXWAIT XSYNC; )
DATA NULL_: ]
FI LEFifil e |l ocation to be created batch filec LRECL=600;
PUT 6 Smagine Batch Run =10 ;
PUT O6ECHO off 06;

PUT 6TITLE 6 fA&StYr2. &Tabul atedo; >— Code to create batch files to

PUT 6COLOR 79 6; | _ run ERDAS Imagine
PUT OECHO Mosai c r unibstinmgs f\ Acceayge NTempTabul at e. t o,

PUT o6TI ME [/t 6;
i .1- TN

PUT %unquote(% str ( %06 )M&Lanch %str (%));
RUN;




A The resulting matrix file created by the batch file is
converted to column formatted data.

DATA NULL_;

SET MtxColNames ;

LENGTH List Rename $2000;
ARRAY Class(*) & ClassRng ;

DOi =1toHBOUND (Class);
List = Trim(List)] ]| 6 ¢c]@3)] PUT(CIl ass]|
Rename = Tri m(Rebalme) | | 6 ¢
PUT(i-1z4 . )| | 6c=06]| | PUTEI)I ass|
END;
CALL SYM@A4asdisto 6, Li st ) ;
CALL SYMPUT(6Renamebd, Rename) ;
RUN

PROC DATASETS LIBRARY=Work NODETAILS NOLIST;
MODIFY MtxMain ;
RENAME &Rename;

County ID Validation |Classified CDL| Pixel
Category Category Count
6 1 (Corn) 1 (Corn) 1523
6 1 (Corn) 2 (Cotton) 25
6 1 (Corn) 3 (Rice) 0
6 1 (Corn) 4 (Sorghum) 1
6 2 (Cotton) 1 (Corn) 54
6 2 (Cotton) 2 (Cotton) 6841
6 2 (Cotton) 3 (Rice) 68
6 2 (Cotton) 4 (Sorghum) 8
6 3 (Rice) 1 (Corn) 74
6 3 (Rice) 2 (Cotton) 45
6 3 (Rice) 3 (Rice) 842
6 3 (Rice) 4 (Sorghum) 25

QUIT;
County 1 (Corn) 2 (Cotton) 3 (Rice) |4 (Sorghum)
6 1 (Corn) 1523 54 74 12
6 2 (Cotton) 25 6841 45 36
6 3 (Rice) 0 68 842 95
6 4 (Sorghum) 1 8 25

These values are used to calculate

producer and user accuracy
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Step 3: Creating the Template

Reference Producer Accuracy
Map Choropleth Map
Map of User Accuracy
Pixel Counts Choropleth Map

Bar Chart/Scatterplot

Legend

Bar Chart/Scatterplot

Legend Confidence Value

Choropleth Map

*All data to be displayed is for display
purposes only.
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Accuracy Assessment Dashboard

County FIPS and Districts

Cavalier 019
Mclean 055
Hettinger 041
Walsh 099
Pembina 067
Stark 089
Grand Forks 035
Marton 059
Bottineau 009
Wells 103
Towner 095
Ward 101
Eenson 005
Adams 001
Ramsey 071
Fierce 069
Grant 037
Mchenry 049
Slope 087
Mountrail 061
Stutsman 093
Emmons 029
Rolette 079
Dunn 025
Melson 063
Sheridan 083
Bowman 011
Mekenzie 053
Burleigh 015
Traill 097
Earnes 003
Cass 017
Griggs 039
Steele 081
Foster 031
Kidder 043
Logan 047
Oliver 065
Mcintosh 051
Mercer 057
Richland 077
Eddy 027
Burke 013

La Moure 045
Sioux 085
Renville 075
Williams 105
Ransom 073
Sargent 081
Billings 007
Golden Valley 033
Dickey 021
Divide 023

County estimate bars

Scale, percent (top)
P Accuracy, Producer
U Accuracy, User
C  Confidence, mean

Scale, acres (bottom)
I CDL estimate
|—+—| 2 Standard errors

B Pixel acres

& FSA physical

*  Stat, final

*All data displayed is
for display
purposes only.

ND Wheat, Spring 2011, Oct ver. 2

Accuracy, Producer
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Step 4: Constructing Pieces

A Bar Chart/Scatterplots Template Creation

10

ND Wheat, Spring 2011, Oct ver. 2
30

50

Cavalier 019
PROC TEMPLATE: otinger 041
DEFINE STATGRAPHBar_Chart_county ; Walsh 039

Pembhina 067

DYNAMIC yAxis AiCat egoar§y xAxis AConti nwaraos g o
MVAR_Ti t | e @A TiSFlGCaunts _AStatFinal count 0; o Horon ces

begingraph ; Wells 103

entrytitle _Title; 101 =+ =mcC uoop

B oos C u P
layout  overlay / Adams 001 = c T

X2aXisoptS: é Ramsey 071 4+ m c
L, Pierce 069 C U

XaXiSOptS = e Grant 037 c u P
Mchenry 048 c U

yaxisopts = € Slops 087
REFERENCELINEY= _ yAxis / datatransparency  =0.9; Sttt o8

Emmons 029

Rolette 079

Dunn 025

. . ~ MNelson 063

barchart x=_yAxis /| opti onsé Sheridan 083
- Bowman 011
Mckem_zie 083

yAxis x=Pixel_Acres |/ opti onm ¢é Butlion 012

Bames 003

scatterplot y=_

Cass 017
yAxis x=Estimate / opti on ¢—e— origgs 033
eele
Foster 031
Kidder 043

scatterplot y=_ yAxis x=Conf_Mean / optionsCeé Logan 047
Oliver 065

scatterplot y=_

Mceintosh 051

— i — i A Mercer D57

scatterplot y=_ yAxis x=Conf_Mean / optionspe ey 087
Eddy 027

. . , Burke 013

scatterplot y=_ yAxis x=Conf Mean / opti onsUé La Mours 045
Sioux 085

Renville 075

ENDLAYOUT; Williams 105

Ransom 073

ENDGRAPH; Sargent 081

END;
RUN;

*All data displayed is for display purposes only.

Billings 007
Golden Valley 033
Dickey 021
Divide 023

C

up

T
200
Acres (1,000)

SAS.




Step 5: Assembling HTML Columns
A Column 17 2 maps, 1 legend

flename htmlpath A C\Te mp 0 ;

ods listing close; i
ods tagsets.htmlpanel nogtitle path= htmlPath Defines htm panel
fle =0 Final . htmlo style=Pair 4r0W3;3C0|UmnS
options( panelborder =6 1 panelcolumns =06 4 06 B /1
ods tagsets.htmlpanel event= row_panel (start); Start construction
ods tagsets.htmlpanel event= column_panel (start );

Row 1, Column 1

DATA Anno_Map_ASD é o
TITLEL fAcCounty FIPS and.bistr.i AnnotatedCounty .
PROC GANNO ANNOTATEano_Map_ASD Map

TITLE APi xels mergedo; Pixel Counts by

PROC GMAP €& TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT County

DATA My_annoé _ Legend i created

goptions  xpixel =240 ypixel =300; manually, stored as >

PROC GANNO ANNOTATEAy_anno; .
pICtU re

T .




