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Cropland Data Layer (CDL) Program
e 2007 08 CDL States

« State specific land cover classifications emphasizing row crop agriculture
— Some regions done annually (Corn Belt, The Delta)
— Others “one-and-done” (California, Northwest)
« Within NASS, CDL used to
— Increase precision on survey derived acreage estimates
— Improve county level acreage estimates
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PAGE 2 SECTION D - CROPS AND LAND USE ON TRACT 17
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Mowe | wwould like to ask about each field inside this blue tract boundary and its use during 2000
FIELD MUMBER 01 02 03 04 05
1. Toalacresin field =28 o O P e .|EFE -
2. Croporlenduse. [ Spec#id
a3
3. Orocupl e fanmatead o dwel ling =
4. Wemte, unocoupied denellings, buildings and —— —— —— — —_—
studures, rosds, ditche s, etc. - - - - -
=31 31 EE ] =31
5. wwoodsnd - - - - -
=273 42 42 2 42
P ermarert (nat in goprotsion) - - - - -
p- Padurs =5 =6 E=S =5 =5
ol (ussad only or pasture) - - - - -
o 57 AST g FET
8. Ide groplane - Ide sl during 2000 - - - - -
E] Tve crops plarted inthis igld or teo Lsssofthe ssme| OYes O Ho OYes OHo OYes OHo OYes D1Ho OYes OHo
aop.
[Sioecdy o= ool Croge or Wse]
B4 a4 a4 544 14
Aoies| - - - - -
&0 &10 10 510 10
0. Acreslett to ke planted - - - - -
1. Acresimigabsd srd to be inigated [JF cbube crooped | G201 620 == [==] [==1x)
SClicks oK Sk O edch city Snatee] - - - - -
=40 40 S490 0 40
18, wirter Wheat. Planted = = = = =
Cincbi ol covisy chgd) 541 S Sa Sad S
17, Fiov orsin or seed = = = = =
=7 547 S47 4T a7
T it cover g Rianted = = = = =
s S48 S48 S48 545 S48
1g. [ ety For orsin o ssad - - - - -

Crop
Type

Classified
Pixels

Enumerated
JAS Acres

Rice

227.0

273

Soybean

337.0

541

SAS Global Forum 2009




[P I o S T B -

Plot of COTTON Pixels (k)

134 2

Strata 11

268 .3

40Z .5
Pixels=s

Peportedi(T)

L3657

670_8 g05.0

Pre-SAS
Regression
output

SAS Global Forum 2009




SEGMENT

L RS [ o R Y N T T ]

o
=]

12
13
1la
1k
16
17
15

DPIXELZ:X
231.0
E7.0

.o

Table for COTTON

Strata 11
ESTIMATE ERESIDUAL HAT PRETUDF DFFITS COWVEAT
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State IMO - Missouri L]

: Y |2008 v I :
: Project Open o Project Save
Month IJun v I

Version: v4a

Classification File:| \Acreage\MOO08\Final\mo08Jun_patrick_v4a.img

I % Import Seg tab.

fiefoond___ file found
\ Tabulate Segment ! Tabulate Frame
file found file found

*# Import Frame tab.

file found .
Build Regress Data

E

file found

Regress Seg. Summary

SER

Master Categories

Grass_Resrv &
Wetland_Resv
Water_Imp_St
Wildlf_Habit
Forest_Mgmtd
SkipRow_Area -
Fallow,_|dle i
Cormn_HV
Sorghum_HV
Barley_HV
Wht_Durhm_HV

Wht_Spmg_HV [

Opening project MO - Missouri, 2008, Jun

Open SAS Log
-no file
E |~ Regression Regress Param. Summary
file found y
EI Estimator Selection Close
-no file
[6] BuildSample
file found no file
Accumulate State [ Open Summary
Running: SARS Estimationon  June 16, 2008
By: seffro on RDWS-RSEFFRIN

...... ready.




IML Workshop / Stat Studio Steps

> Launch

> Generate action menu

> Run regression

> Display regression equation
> Highlight outliers

> Review outliers

> Spatial review




o AER
|2008 v l
: Project Open Hest Project Save
Month IJun v I
I N: v I

‘, file found

file found

1al \ Tabulate Segment

State |MO - Missouri

&

: file found

" Tabulate Frame

\ *# Import Seg tab.

_file found

: file found

[2b] *¥ Import Frame tab.

‘ Build Regress Data

E\ |~ Regression

EI‘ Estiator Selection

-no file

(6] BuildSample

file found

Version: v4a

Classification File:l \Acreage\MOO8\Final\mo08Jun_patrick_v4a.img

Regress Seg. Summary

_no file

Regress Param. Summary

file found - no file
‘ Accumulate State [ Open Summary
Running: SARS Estimationon  June 16, 2008
By: seffro on RDWS-RSEFFRIN

SkipRow_Area -
Fallow,_Idle
Corn_HV
Sorghum_HV
Barley_HV
Wht_Durhm_HV

Master Categories
Grass_Resrv
Wetland_Resv
Water_Imp_St
Wildlf_Habit
Forest_Mgmtd

A

Wht_Sprng_HV [

Open SAS Log

Opening project MO - Missouri

. 2008, Jun... ..ready.




Launching IML Workshop / Stat Studio

pb_Launch_Reg:
IF ComputerName = 'SARSBATCH2' THEN DO;

Program = "'C:\...\statstudio.exe™;

inProg = "C:\...\...\ActionMenuScatterPlot_5.sx™;
END;
ELSE DO;

Program =" C:\..\\IMLWorkshop.exe™,;

inProg ="C:\..\...\ ActionMenuScatterPlot_5.imI™;
END;
rc = OPTSETN('XWAIT', 0);
rc = OPTSETN('XSYNC', 0);
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Launching IML Workshop / Stat Studio

Parameters ="' -d State=" || StatePost ||
"-d Year=" || Year2 ||
"-d Version='|| Version ||
"-d LibDir=" || PathFinal ||
'-d inFile=" ||'Regression_Build_'|| Version ;
ProgLaunch = Program || inProg || Parameters;
rc = SYSTEM ( ProgLaunch );
rc = OPTSETN('XWAIT', 1);
rc = OPTSETN('XSYNC', 1);

RETURN,;
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¥+ SAS Stat Studio - Action™enuScatterPlot_5.sx
File Edit Program Graph  An: Vi Help

AR EETE I EFREEE N T F

18 ActionMenuScatterPlot_S5.sx

1 columns Lo

L to hold deleted
i build file




'+ SAS Stat Studio - Regression_Build_v1b (ActionMenuScatterPlot_5)

File Edit “ew Program f@Graph Analysis Tools  Window  Help

=10l x|

- S0l E|<an|ER»ven |l B G

8 ActionMenuScatterPlot_5.sx o ] |

gt Scatter Plot of Regression_Build_v1b (ActionMenuScatterPlot 532

=10l x|

i i il
Import the NEITAE.lst files across districts using ARO7 all CFOPS and Strata
Import NES-TALE.Sas
GO0+
G
/%= TO DO 00
idd coluwens to DolDialogGetListItems [(Strata) of segq. counts, q
Erush scatcterplot by % good ground truth 5 4004
Print state, wear, district, sStrata, cover to log/output g
£ 2004-
s
g
Program Outline: = 200
Fet command line parameters 1004
Euild wvarisble natnes
Create a 345 dataset to hold deleted segments if not already ex
Sort the regression build file 0 : I : I I I
Create data Chject, Set properties p i 100 200 300 400 a00 G600
[« | H 4 Classified Acres
—ioix) T
Working directory: C:3WN\yEstimates)icreage) Workfiles 07 Octh ARO7 9 | Croplame Pixels Stratum AD State -l
- 1368 | Mom | Int [ hom Morm [ Hom |—
1 k| m w|corn_PL o 11 an AR
2 W 3 Corn_PL o1 ] AR
3 W Corn_PL o1 ] AR
4 | y#| Corn_PL o1 aa AR
5 | ¥ Corn_PL o1 aa AR
] | ¥ Corn_PL o1 aa AR
7 | ¥ Corn_PL o1 aa AR
g W Corn_PL on i} AR
9 m * Corn_PL on i} AR
10 | m »*|Corn_PL o1 oo AR
11 m y* | Corn_PL o1 oo AR
12 |m »?|Corn_PL oM i} AR
13 | m »*|Corn_PL oM i} AR
14 | m x| Corn_PL o1 ] AR
15 | m wtlraen I n 11 nn AR hl
4| v
ActionMenuScatterPlot_5
Ready | |IZI Error{s) |IZI ‘\Warning(s) v




IML Workshop / Stat Studio Steps

> [aunch

> (Generate action menu

> Run regression

> Display regression equation
> Highlight outliers

> Review outliers

> Spatial review




Activating Action Menu

F11

uscatterPlot_5) ==
i Help
W > v mu |[WEG

Scatter Plot of Regression_Build_v1a (ActionMenuScatterPlot_ 5):2 - |EI|_)

J8s districts using

ARO8 all Crops and Strata

Carn_PL
B00— Select 3 Cottaon
v Segments; Include all corahum PL 3
(dtrata) of seg. counts, ...? 500 Segments: Save Deleted Table o
Lruth ) Sovbeans 3 Stratum 31
Select Obs wi 3-4 Outliers WhetSayDhl 5 I ——
¢, cover to log/output Exclude selected From next regressian
£ o S 2 WhE_Winke_HY b Stratum 42
g . (R Wht_Wintr PL b Stratum 50
H Skraturm Grouping. ..
S 3004 :
=
(=
200
1 segments if not already exists
100
0- T T T T — T
1] 100 200 200 400 a00 G600
. . -
nnints forun=sed in tahlel Classified Acres
A
=10l Sce =1al>
creagel Torkfiles 08 Octh AROS 11 CropHame Pixels Stratum AD State Year 4
2736 | Hom It Mam Mo Mam [Mom | —
1 M| m 2| carn_PL o1 uli] AR 03
2 | *|Corn_PL 011 uli] AR 03
3 m ¥ Corn_PL o1 aa AR 05
4 m il reen bl noa4 i aR na




Generating the Action Menu

Apply the root of menu, cascading menues to Plot

plot.AppendActionMenultem( aMenuStr[1], aMenuCodeSel[1] +
aMenuCodeReg[1] );

[*- Append rest of menus to roots */
DO i=2TO TotMenultems;
plot.AppendActionMenultemToGroup( aMenuStr[1],aMenuStr(i]
,aMenuCodeSel[i]+Code_Reg );
END;
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Generating the Action Menu

Create text like:
"Regression\nState AR\nDistrict 01\nCorn\nStrata 11"*J

uCrop = UNIQUE(allCrop); {also strata, state, district }
cntCrop =NCOL( uCrop); { also strata, state, district }

TotMenultems = cntState*cntDist*cntCrop*cntStrat;
Counts = cntState || cntDist || cntCrop || cntStrat;
Permies = J( TotMenultems, NCOL(Counts), 0 );
Row =0;
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Generating the Action Menu

Build indexes of possible combinations

DOi1=1TO Counts[1];
DOi2=1TO Counts[2];
DOi3=1TO Counts[3];
DOi4=1TO Counts[4];

Row =Row + 1;
IF Counts[1] =1 THEN Permies[Row,1]=0; ELSE Permies
IF Counts[2] =1 THEN Permies[Row,2]=0; ELSE Permies
IF Counts[3] =1 THEN Permies[Row,3]=0; ELSE Permies
IF Counts[4] =1 THEN Permies[Row,4]=0; ELSE Permies
END;
END;
END;

END;
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'Row,1]
'Row, 2]
Row,3

Row,4

i1;
i2;
i13;
i4;



Generating the Action Menu

Define the root of menu, create arrays to hold results

sMenuBase_Reg = "Regression\n"J;

sCode_Reg = 'RUN OnLSRegression; ';
sCode_Group ='Group...";
LengthFiller = " 5

aMenuStr = J( TotMenultems, 1, sMenuBase_Reg + LengthFiller );
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Generating the Action Menu

Apply the root of menu, cascading menues to Plot

plot.AppendActionMenultem( aMenuStr[1], aMenuCodeSel[1] +
aMenuCodeReg[1] );

[*- Append rest of menus to roots */
DO i=2TO TotMenultems;
plot.AppendActionMenultemToGroup( aMenuStr[1],aMenuStr(i]
,aMenuCodeSel[i]+Code_Reg );
END;
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Generating the Action Menu

Create text like:
""Regression\nCorn_PL\nStrata 11"'J

“Regemon | _comp_» [

Select b Cotton » Stratum 21
Rice b stratum 31
v Segments: Incude All
J Soybeans » Stratum 32
Segments: Save Deleted Table
_ Stratum 42
Select Obs w/ 3-4 Outliers
_ Stratum 50
Excdude selected from next regression _
o _ Stratum Grouping...
Prediction Elipse "
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Using the Action Menu

seatter PlotorResrassionebinl d Svd by Achionienuseatter ot o) -7 L_j ,__J 53]
state: Ax0/7 AD: 00 Crop: Rice Stratum:
11 Version: vib

600 E_Eﬂﬂﬂ'iﬁi'tﬂﬂﬂiﬁed Reported = 10.4 + 1.00%*Cla
— inear
— 95% Pred Limits r2 = 0.819
500 — 5% Conf Limit=
E 400 —
L]
T
o
+ 3004
o
-
L E]
o
200 Outliers
Bl Ccleted
E 4
100 - &1 3
0
D_ I I I I I I
0 100 200 300 400 500 600

Classified Acres




IML Workshop / Stat Studio Steps

> [aunch

> (Generate action menu

> Run regression

> Display regression equation
> Highlight outliers

> Review outliers

> Spatial review




Run the Regression

SUBMIT< ...some variables to pass, SAS language will
see as macro variables...> ;

ODS OUTPUT
ANOVA = oAnovaFits
Fitstatistics = oFitstatistics

ParameterEstimates = oParameterEstimates ;




Run the Regression

proc reg data=Regin TABLEOUT ;
&ModelStat : model &yVarName = &RegXVarNames / cl
ADJRSQ AIC BIC CP EDF GMSEP JP MSE ...;

&WhereClause

output out = RegOut p = &predName
residual = &residName Iclm = &lcimName
uclm = &ucimName lcl = &lcliName
ucl = &ucliName H = &Hat

rStudent = &rStudent DFFITS = &DFFITS
CovRatio = &CovRatio;
quit;




Run the Regression

PROC SQL NOPRINT;
CREATE TABLE FileStat <... query to merge
regression parameters from ODS tables...>

ENDSUBMIT;




IML Workshop / Stat Studio Steps

> [aunch

> (Generate action menu

> Run regression

> Display regression equation
> Highlight outliers

> Review outliers

> Spatial review




Display Regression Equation

Reported = 10.4 + 1.00*Classified
R2 = 0.819




Display Regression Equation

plot.DrawRemoveCommands("Regress Equation™);

declare DataObject RegParms;
RegParms =DataObject.CreateFromServerDataSet(Filestat)
RegParms.GetVarData( "Intercept”, Reg_Intercept);
RegParms.GetVarData( "Slope”, Reg_Slope);
RegParms.GetVarData( "R_Square”, Reg_r2);
Reg_Eq = CONCAT( 'Reported =

,STRIP(PUTN( Reg_Intercept, '4.2"))

, '+, STRIP(PUTN( Reg_Slope, '4.2"))

, *Classified \n\r2 ="J

,STRIP(PUTN(Reg_r2, '5.3')));




Display Regression Equation

plot.DrawBeginBlock( "Regress Equation™ );
plot.DrawPushState();
plot.DrawResetState();
plot.DrawSetTextTypeface( "Courier New" );
plot.DrawSetTextStyle( STYLE_BOLDITALIC );
plot.DrawSetTextColor( MAGENTA );
plot.DrawSetTextSize( 11 );
plot.DrawSetTextAlignment( ALIGN_LEFT, -1);
plot.DrawText( 30, 93, Reg_Eq );
plot.DrawPopState();
plot.DrawEndBlock();




Display Regression Equation

seatter PlotorResrassionebinl d Svd by Achionienuseatter ot o) -7 L_j ,__J 53]
state: Ax0/7 AD: 00 Crop: Rice Stratum:
11 Version: vib

600 E_Eﬂﬂﬂ'iﬁi'tﬂﬂﬂiﬁed Reported = 10.4 + 1.00%*Cla
— inear
— 95% Pred Limits r2 = 0.819
500 — 5% Conf Limit=
E 400 —
L]
T
o
+ 3004
o
-
L E]
o
200 Outliers
Bl Ccleted
E 4
100 - &1 3
0
D_ I I I I I I
0 100 200 300 400 500 600

Classified Acres




IML Workshop / Stat Studio Steps

> [aunch

> (Generate action menu

> Run regression

> Display regression equation
> Highlight outliers

> Review outliers

> Spatial review




Highlight Outliers

Define thresholds

PCR =2;

dobjOut.GetObsNumbersinAnalysis( AnalyCnt );
FN = NROW( AnalyCnt );

HatCR = 2*PCRI/FN;

CovCR  =6/FN;

DffCR = 2*SQRT( PCR/FN );
RstCR =2.0;

SSSSSSSSSSSSSSSSSS




Highlight Outliers

Tally outliers

dobjOut.GetVarData( "Hat" , Hat);
IF Hat[j] > HatCR THEN DO;
OutLier[j] = OutLier[j]+1;
Outlndij] = Outindi[j]+1;
EN D, {for all outlier indicators}
dobj.AddVar("OutCount", "Outlier Count,1-4“, OutLierTemp);

Out4 = LOC(OutLierTemp=4);
OutSel34 =LOC(OutLierTemp>2);

SSSSSSSSSSSSSSSSSS




Highlight Outliers

Change marker and color

IF NCOL(Out234)>0 THEN
plot.SetMarkerShape( Out234, MARKER_X );

IF NCOL(Out4) > 0 THEN DO;
plot.SetMarkerColor( Out4, RED );
END;




Highlight Outliers

F

B o s _ . T L - e
seatiend oo Regrassion mbinl d Sva B ActionMen s eatien 1 0185 -7,

C5[x)

Reported Acres

state: AX0/7 AD: 00 Crop: Rice

11 Version: vib

Stratum:

600 E_Eﬂﬂﬂ'iﬁi'tﬂﬂﬂifﬁd Reported = 10.4 + 1.00%*Cla
—LinEdar
—— 95% Pred Limits ra = 0.819
500 — 95% Conf Limits
400
300
200 Outliers
B Dcleted
El 4
100 - I
Em 2
0= | | | | | |
0 100 200 300 400 500 600

Classified Acres




Highlight Outliers

Table: outliers, counts,

colors

3

AR

i) egressionub o VA B ActionMenusStatterl ota Gy
CropHame | Stratum | Segment Hat rstud DFFITS CovRat | OutCount |Outindicatol |;|

Hom Nom Hom Int Int Int Int Int Int

141 PC Rice 11 141 0.01726 57964 0.07682  1.02347 1 1000
26 PC Rice 11 26 0.017861 -0.437 00585  1.025312 1 1000
157 PC Rice 11 ST 00177 -1.2883  -01704 1.01263 1 1000
160 PC Hice 11 160 0.01885 -0.0935 -0.0136  1.02805 2 1001
1 pC Rice 11 7 0.01855  0.04721 0.00656  1.02821 2 1001
3 PC Rice 11 3 0.01913 -1.5647 -0.2185  1.00678 2 1010
140 PC Rice 11 140 0.01841 1.20591 0.16964 1.0M1577 1 1000
110 PC Rice 11 110 0.01887 0.24077 003428 1.02368 2 1001
79 PC Rice 11 [ 0.02151 1.89594 023377 0.99972 2 1010
4 PC Rice 11 2 0.02221 -3.3764  -0508% 0535614 4 1111
a1 PC Hice 11 &1 0.02581 -0.249 -0.0405  1.03452 2 1001
2 | P | Rice 11 2 002552 -03723  -0.06807 1.03434 2 1001
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IML Workshop / Stat Studio Steps

> [aunch

> (Generate action menu
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> Display regression equation
> Highlight outliers

> Review outliers
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Review Outliers

“Reyemon | _comp o [

Selact b Cottan 3 Stratum 21
Rice b Stratum 31

5 ts: Incude All
’ Segments Sn - I; leted Tabl soybeans ¥ Sratm 32
egments: Save Dele able Stratum 42

Stratum 50
Stratum Grouping...

%ﬂhs w/ 3-4 Outliers D

wclude selected from next regression_
Prediction Ellipse »
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Review Outliers

Regressionab i Svd b AchionMenuseatient] otaa) -7,

=
=
imu
=
L

Reported Acres

state: XX0/7 AD:00 Crop: Rice

Stratum:
11 Version: vib

Repored=Clazzified
— | inear LS Fit

—— 55% Pred Limit=
5% Conf Limits

= 2.52 + 1.06*%Classifi
= 0.944

Reported
r2

500
4004
300 —*
2004 Outliers
Bl Ccleted
El 4
100 E1 3
= 2
D_| | l | l l |
0 100 200 300 400 500 G600

Classified Acres
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Spatial Review

a {ActionMenuScatterPlot_& M [=] B30 | /Scatter Plot of Regre i =]}
L) . .
- State: AROE AD:00 Crop: Rice Stratum: 11 Version: v2a
- % S RO
n e
P . Reported=Classified | peported = 9.11 + 1.06%ci
_' " Linear LS Fit _
% _ cqn | —— 95% Pred Limits r2 = 0.850
- . —0 z . 95%. Conf Limits
[] o [
[ ] o _ .I. .
44 —= -
Variable | Value . 400+
Center_% 444713 @
Center Y 1.38534a+006 a
n
Segment 41 E 2004
" | -——--—-—--—-— mmme———— t
. Chs # 901 S
CropMame  Rice g
Piels bt 200+ Outliers
Skratum 11
= " |ap oo I Deleted
Skate 4R N 4
o | ear 05 100+ =1 3
Crophcre 236 = 2
T Classhicre J44
Segment 41
e Center % 444713 03 ; , , | ,
Center Y 1.38534e+006 0 100 200 200 400 500
LSPred 373.518 _ o .
lsoSicn 358164 MG file description: _fake_ Classified Acres
L595uclm 388,872 -
Lssicl 257.095 M [=] ES ]| i Reqression_Build_y =10l
S| L595ucli 489,941 -] 23 | CropHame Pixels Stratum AD State Year ¢
S hipt‘es'd -DISTTE;JSIZ F Value Pr 2] | Mam Int Mom Moim Mo | Marm
rStud -2,39314 S00 | & 3| Rice
4481 pFFITS 0321253 1307.87 <.0 | -
T8y CovRat 0,97743 902 (m ¥*|Rice
5z7 OLItCI:IdL.Int 3 903 | m 3|Rice
CukIndicator 1110 904 |9 |Rice
Q03 | Rice
E-3uare 0.53504 908
Adj R-3g 0.8498

232

a0y | Rice
ano

bl o
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Spatial Review

declare ScatterPlot plotMap;
plotMap = ScatterPlot.Create( dobj, “X", “Y", false );

run DrawPolygonsByGroups( plotMap, dobjMap,
X", Y, {"state" "PolyNum"},
"Uniform"”, brown//ItBlue, true );

plotMap.DrawBeginBlock( "County Fips on Map" );
plotMap.DrawSetTextColor( CYAN );
plotMap.DrawText( CentX, CentY, Fips_Cnty );

plotMap.DrawEndBlock();

SSSSSSSSSSSSSSSSSS
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Spatial Review

a {ActionMenuScatterPlot_& M [=] B30 | /Scatter Plot of Regre i =]}
L) . .
- State: AROE AD:00 Crop: Rice Stratum: 11 Version: v2a
- % S RO
n e
P . Reported=Classified | peported = 9.11 + 1.06%ci
_' " Linear LS Fit _
% _ cqn | —— 95% Pred Limits r2 = 0.850
- . —0 z . 95%. Conf Limits
[] o [
[ ] o _ .I. .
44 —= -
Variable | Value . 400+
Center_% 444713 @
Center Y 1.38534a+006 a
n
Segment 41 E 2004
" | -——--—-—--—-— mmme———— t
. Chs # 901 S
CropMame  Rice g
Piels bt 200+ Outliers
Skratum 11
= " |ap oo I Deleted
Skate 4R N 4
o | ear 05 100+ =1 3
Crophcre 236 = 2
T Classhicre J44
Segment 41
e Center % 444713 03 ; , , | ,
Center Y 1.38534e+006 0 100 200 200 400 500
LSPred 373.518 _ o .
lsoSicn 358164 MG file description: _fake_ Classified Acres
L595uclm 388,872 -
Lssicl 257.095 M [=] ES ]| i Reqression_Build_y =10l
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Stat Studio Highlights

-Interactive

-Linkage between objects

-Access to rest of SAS through SUBMIT
-Can manage graphics as named Blocks
-Plot spatial data

-Power of IML

-Flexible menu
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