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1.0 . INTRODUCTION

Preliminary analysis of a few of the LACIE test sites shows poor fo fair

classification accuracy using the NASA supplied ground fruth. A detailed
accounting of errors indicated that most of the errors occurred on field
boundaries. This implies that there is some misregistration of the temporal
band congruencing done by NASA . An experiment which flickered one band
from one date with the same band from the next date showed as much as a two
to three resolufion cell error in spatial registration. During our next quarter
of wark, we will try to re-register those dates having worst registration.

An extensive set of experiments with the Rice County test sife yielded

about the same results using:
(1) raw LANDSAT data

(2) ratioed LANDSAT data or
(3) LANDSAT dafa with soil type regressed out.

We did find, however, that if we take combined soil fype and crop type for
categories, then the resulting probability distributions seem fo be more unimodal.

On the more positive side we found that spatial post processing of the
classified image can increase identification accuracy and that a spatial
clustering of the imagery tends to make much cleaner classified images.
During the next quarter of work we will do a detailed study of the clustered
images and relate each cluster to the soil fype, weather, crop type based on
KANSAS crop calendars and manual interprefation of the LANDSAT imagery,
and fhe NASA supplied ground truth. We as other investigators, such as
those in the Institute for Space Studies, feel there are errors in the NASA
supplied ground truth. By doing a cluster analysis preceeding the speciral~
temporal signature identification there will be a better correspondence
between the classification resulis and the crop type and condition really
occuring on the ground.

Section 2 describes the preliminary analysis using a 10% sample
of the data. Section 3 describes the initial table look~up processing of four
of the five test sites and Section 4 describes the initial spatial clustering done
on four of the five test sites. The appendices assemble data on the test sites

as well as some of the detailed results of the preliminary analysis.



2.0 RESULTS FROM STATISTICAL PROGRAMS

In this seciion we will give a brief summary of the results obtained using

some standard stafistical programs on the crop invenfory project. There are five
LACIE sifes, all in Kansas, involved in this study (see Appendix A1 for coordinates).
Of the five sites involved we have chosen three, Rice county, Merton county and .
Saline county, to put through o preliminary analysis. Rice county has been analyzed
in some detail and the results will be discussed in the body of this section.

T 2.1 Preparing Data for Analysis

We received a tape for each study site, from NASA, which contained the
ERTS images for that site from a number of dates in the 1973-1974 crop year. These
images had already been registered by NASA. The images on these tapes were then
converted to the proper formaf to use by the KANDIDATS system on the PDP-15
by Gary Minden. It was then necessary to find thot portion of the image that just
covered the study site. :

In order to find the study sites on the image it was necessary o use black
and white fransparencies of the whole ERTS frame contfaining the study site. First
the study sife was found on the transparency with the band that gave the best con~
trast. This was done by locating landmarks on maps of the area and then finding
them on the fransparency. The area of the study site would then be marked off in
grease marker on the fransparency. After locating the study site on the trans~
parency, sections of the image stored on discpacks on the PDP~15 would be
placed out on the IDECS television display using the KANDIDATS package of
image processing routines, Then features on the marked off area on the frans—
parency would be searched for on the TV image. By this method the section of
the image containing the sfudy sife was found and a subimage containing the
study site was created for further manipulation. .

After finding the sfudy site on the digital image stored on the disc, it
was necessary fo overlay the ground truih. Since there were only iwo bands
of ground fruth {crop type and soil type), these were manipulated io fit the ERTS
image patterns. It was necessary to rotate and slightly distort the ground fruth fo
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overlay the ERTS images.] This was done by trial and error, visually on the IDECS,
using the KANDIDATS package on the PDP-15 to compute the rotations and dis-
fortions. Appendices B, C, and D contain the details of the rotations and dis-
fortions of Rice, Morton, and Saline counties respectively.

With the ground truth bands and the ERTS images registered, it was
possible to take samples of the images. Initially random samples of abour 10%
- of the observation vectors were taken. These were writfen out, in their raw
form on a tape in a format compatible with the Honeywell 600 series computer
{actually in Honeywell system standard format). The sample of observation
vectors was then sorted by a program written in FORTRAN 6000 into groups on
the basis of crop type. This set of sorted vectors could be written out on a time
share file for analysis by fime share programs, or punched on cards or written

onto tape, for analysis by batch processing (all on the Honeywell 635},

2,2 Types of Analysis Used

Three different packages have been used to date and the use of a fourth
is planned. The BMDP package (Dixon, 1975), the KANDIDATS package
{Johnson, 1973), and a package of time sharing programs developed by Peter
Neely af the KUCC have been used.

l

The programs used were BMDPYD, a general data describing program,
BMDP7M, a discriminant analysis program (Dixon, 1975); REGRESS, a step
wise regression program, CANCORR, a canonical correlation program,
PRINCOMP, a principal components analysis, (Neely 1973-1974); and
various routines in the KANDIDATS package.

2.3 Results

Intensive analysis has been carried out on the Rice county site.
Figures 2.1a =~ 2,1d show the four original ERTS bands, for the four dates over
the Rice county test site. Initially the BMDP7M discriminant analysis program

was used on the raw data. The contro] cards, and selected parts of the results

Ground truth data for the LACIE sites have been congruenced to the MSS CCT
by the following procedure. The ground fruth image was rotated by 16-18°
in a counter—clockwise direction and the upper left cormer was "stretched"
upward and fo the left. The cenfroid of rotation is irrelevant since the
ground fruth data was later franslated to fit the image data. “Stretching”
was required to obfain a befter bit between the ground truth and image data.
Parameters for each site are given in the appendices.

3
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are in Appendix BBI. Six variables were entered, the F ~ matrix and the classi- -
fication functions are also given in Appendix BBI. The Jackknifed classification
gives a total of 46.2% correct classification, with 75.6% of the corn being
correctly classified, 39.7% of the wheat being correctly classified, 37.5% of

the grass, 28.8% of the summer fallow, 14.3% of the non-agriculiural and 43,.2%
of the grain sorghum being correctly classified. This poor rate of success cried
out for an explanation. Three possibilities suggested themselves:

1. the different soil types were coniributing fo the variation
in the ERTS reflectivities which increased within crop
type variation in reflectivity;

2. the atmospheric effects were contributing random
variation to each ERTS band; or

3. those observations mis~classified were sdges, or
places where ground fruth wes incorrect or had
changed during the time period understudy.

To test the idea that the soil types were contributing to within group variation
of ;:rop types, each ERTS band was regressed onto soil type, using the REGRESS
program of the KUCC #ime sharing system. The equations of all significant
regressions were used to calculare the residuals for the various bands and these
residuals were used in a rum of BMDP7M. Appendix BB2 contains the selected
results of this ron. This lead to a 47.1% total correct classification, a non—
significant increase in the total percentage of correct classification. There
was actually a 6% decrease in the number of grass observations correctly
classified! There was a 10% increase in the number of summer fallow correcily
classified and non-significant changes for the other categories. Nexi, straight
ratioing of the data was iried (Appendix BB3). This fime the program went 7
steps, i.e., included 7 variables, but the total correct classification was
46.4%. The percentage of correct classifications of winter wheat, grass,

and corn increased and that of summer fallow and grain sorghum decreased.
Thus it seems that if atmospheric interference is causing an increase in
variafion within crop types it is not corrected by straight ratioing. Figure

2.2 shows the change in percentage of correct classifications for the three

different treatments of the data discussed above, as the variables are enfered.,
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As a result of the above analysis, it was clear thai there was not a
reliable method for removing excessive error variance that did not take into
‘account the confusing effects of soil~crop~date interaction. In order to find
out the nature of the problem, BMDPYD, a general data description program,
was used to look at the effects of classifying the observations on crop type alone,
soil type alone, and cross classifying by soil and crop fype. When only one
criteria was used to classify the observations, mosi of the distributions were
multi-modal. However, when both criteria were used to cross classify, the
distributions were unimodal, according to the crude histograms produced by
BMDP?D. To illusirate this look af Figure 2.3. This shows the mean and one
standard deviation limits for ERTS reflectivity for each soil type within a date
for band 4 for winter wheat in Rice county. As can be seen there is considerable
variation within a date in the means for different soil types. Not only this, buf
the relation between the means for different soil types within a date is not the
same from one date to the next. Now if you look af Figure 2.4, you see that
the effect of soil is not the same within a date for different crop types. Thus
there is  a time-soil interaction (Figure 2.3) and a crop=soil interaction
(Figure 2.4). It is not possible to look for the three way crop=soil-time .
interaction with a graph, but we must use a statistical test, Figure 2.5a fo
Figure 2.5v show further the variation in crop signatures for the six crop
classes to Rice county.

Forgetiing the problems addressed above, there are fwo other methods
of improving the total percentage of correct classification. These are:

1. do not use categories that are rare to caleulate the
discriminant function;
2. use prior probabilities, which describe the relative
frequencies "known" to be present, to weight the
decision rule.
Appendix BB4 shows the result of not using the category "non-agriculiural®
to calculate the discriminant functions. In this case, the percentage correct
was 49.9, about a 4% improvement. If one used prior probabilities (Appendix
BB5) then the total percentage correct was 61.2, a 15% improvement. When
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both prior probabilities and the deletion of the non-agricultural category were com=
bined, the total correct percentage classification was 61.9. Thus, the best improve-
ment was obtained by using prior probabilities of class frequency.

Another way of dealing with the problems created when there are more than
one criteria for classifying ones groups (in this case soil and crop type) is to com~
bine the two criteria info one and use linear conirasts fo pick out the groups one
wants fo conirast. The results of one set of conrasts is shown in Appendix BB7.
Here there was a 35.5% total correct classification. This is not too bad since
there are three times as many groups (potentially, that is, actually there are
some categories missing such as grass on soil type 1) and thus, more types of
error are possible. Since we are inferested in crop type only, and the contrast
we used only looked at crop type differences we can ignore the type of error
where winter wheat on soil type 1 got classified as winter wheat on soil type 2.
Ignoring this type of error, the fotal correct classification was increased fo
51.0%. Since non—-agriculfural was excluded from calculafing this equation,
there was only a 1% increase in correct classification, Remember that leaving
non—agriculfural out increased correct classification from 46.2% to 49.9%.

It may be that using a different contrast would improve the percentage of correct
classification even more.

A canoniical correlation analysis was carried out to see what percentage
of the variation in the fwo ground truth parameters would be explained by
variafion in the ERTS bands. With fhe rank of the ERTS band mairix reduced fo
5, from 16, 27.33% of the variation in the ground iruth bands was defermined
by variafion in the ERTS bands. ‘

At this point we will return to consider the third source of error mentioned
above, i.e., edge effects and ground #ruth errors. Since BMDP7M gives a listing
of all individuals and the group to which they were assigned and the group to
which they actually belong it was possible to find the coordinates of those
observations which were not classified correctly. Using a routine that can put
a marker on the IDECS screen, the bad classifications were located on a symbolic
map of the crop types. It was found that most of the bad classifications for ob-
servations that were winter wheat, corn, grass or summer fallow were on edges.

This was not the case with grain sorghum. Observations that were in the middle

33



of grain sorghum fields were misclassified. Tt should be noted that there were a -
series of bad floods in the crop year '73-'74 and parts of some fields were damaged,
some crops were replanted. In one field that was damaged some of the classifica-
tion errors were from observations in the damaged area. ‘

Based on the above analysis, there are a number of procedures that might
help improve the rate of correct classificatrion, First, a more accurate method of
overlaying ground fruth and ERTS bands should decrease the error due to edge
effects, also, using the shrink and fill options on KANDIDATS should help this
proble:.'n. Secondly, it would help to have a large enough area to sample so
that rare categories would have a large sample size. Alternately, rare categories
could be eliminared from the function as was done above. Also, in this particular
case it seemed that there were basically only three distinguishable cofegories
{winter wheat, corn, grain sorghum}, perhaps the use of more images from through-
out the growing period would help, or-the use of some different speciral bands.

In sfatistical techniques, it may be necessary to use a logistic or quadratic
discriminant function. These are much more complicated fo compufé. It may be
that some fransformation of the ERTS bands will give better classification, but
this would be largely frial and error.

In the analysis of Morton county, the original BMDP7M analysis gave
74.1% total correct classification and 16 variables were included in the dis-
criminant function. Soil type was a variable included in the discriminant function,
actually the fifth varioble entered. This is in contrast to the Rice county study
which did not use soil fype as a discriminating variable. . In sfudying the results
of the Morton county analysis (Appendix CC1) it is clear that there is a much
better discrimination than for Rice county. On the other hand, both Morton
and Rice counties are much betfer classified than Saline county (Appendices
DD1 and DD2). 1In Saline county, soil type was the first variable to be used to
discriminate crop types, and only one ERTS band was used. This produced only
43.4% correct classification. The increase in percent correct classification
from Saline to Rice to Morton counties is correlated with the number of ERTS
scenes available for that county. This supports the hypothesis that more scenes

of a site would permit a better success rate. I soil fype is not used for
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Figures 2.6a and 2.6b show the ground truth for soil
and crop types for Rice County.
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discriminating in the Saline county site (Appendix DD2), the percentage of
correct classification drops to 22.8%. If one were to use the Rice study as a
g vide, the addition of a June observation to the Saline county site would have
improved the classification. ]

The Morton and Saline county sites need to be studied in more detail
before much more can be said about them. Following are a list of things
that have been done but which have not been included in this report, or dis=
cussed in if. BMDP9D analysis has been done on both Morton and Saline
counfies. Black and white and color slides have been made of all of the Rice
county bands, ERTS and ground truth.

2.4  Effects of Soils on Crop Classification

The soil ground fruth used in the analysis fo date has consisted of

rankings of agriculfural suitebility, taken from Figures 2.7a = 2.7¢. Un-
forfunately, o number of different fextures of soil {and presumably of different
reflectance) may be included under the same ranking for agriculiural suitability.
For example, in Figures 2.7q and 2.6a you can see that the area marked 19Bx1
is classified the same as area 20Bx2, while in acfuality they have different
sources, denoted by the codes 19B and 20B and different fextures denoted by the
horizontal versus diagonal hatching. Figures 2.7b~2.7e show the soil, ground
truth for the Morfon, Saline, Finney and Ellis sites respectively.” In the
analysis of Rice county as you recall an interaction bejween the soil type and
crop type was discovered which prevented using the simple regression of band
against soil fo remove the effect of soil on reflectance. The use of a mere
relevant soil classification will probably not change this, although, it may make
it more susceptible to analysis,
It is reasonable to expect each plant type fo react differently to given

soil types. This is because not only are the planis physiologically different,

but differences in the characier of the soil, such as the ability to hold water,
the ability to drain excess water, eic., will effect such general properties

as the rate and stage of growth at a particular date after planting, and the
length of time necessary for the crop to mature. Thus, to accurately include

the effect of soil type one would need sufficient variables fo indicate the
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reflectance of b'are soil, and the plant soil interaction, However, it is more
complicated rhan this, because weather interacts with soil type to effect not
only the reflectance of the bare soil af a given time, but also fo create a
weather, soil, crop interaction. It is easy to imagine the complicated types of

interaction between soil type, fopography, and crop type for various exireme
weather fypes.

2.4 Crop=Soil-Weadther Interactiors

Above, we have suggested some of the ways our analysis may be com-
plicafed by inferaction. It would probably be futile to try and use the variation
in weather from site to site, within a year fo discover the effect of weather.
This is because the general soil types vary from county fo county (Table 2.1)
and there is little concordance in source or texture of soils from site fo site
(Table 2.2 and Figures 2.7b=2.7e). Thus, within a year, the effect of
weather would be confused by the soil~crop type interaction. The onlvaqy
to resolve the problem is to have data from a number of years from o particular
site. Then it would be possible to resolve the effects of erop fype, weather,
and soil type on reflectance for a particular site. If the ERTS images were
collected at the same time for all of the sites thus removing the effects of lock
angle and sun elevafion it might be possible to remove the effects of site by
using Longitude and Leatitude as covariates in the discriminant analysis. From
a report by M. Jay Harnage, HC/75/102 af the Houston NASA Center it can be
seen that solar angle can have o significant effect on the image contrast as a
function of band wavelength. Thus, the fact that images of different sites were

t aken not only on different dates, but also at different solar angles would have
a confusing effect on frying to develop a site free discriminant method. This

would also be a problem in going from year to year for a particular site.
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Table 2,1

This table of general soil types was taken from a map of soils for the state of
Kansas, compiled by O. W. Bidwell, Kansas Agriculiural Experimental
Station and C. W. McBee, Soil Conservation Service, Salina, KS., 1973.
Published by the Kansas Agricultural Experiment Staiion, Kansas State
University, Manhaitan,

Site Soil Types Descripfion

Saline Co.  Ustolls, Usterts, and Udolls Deep, moderately deep, and shallow,

‘ dark grayish brown and very dark
grayish brown silt loams, sily
clay loams, and siliy clays; depth
to secondary carbonates, more
than 36 inches,

Rice Co. Ustalfs, Ustolls, and Aquolls Deep dark grayish brown loams
and fine sandy loams and pale~ -
brown loamy fine sands; depth to
secondary carbondies, mote than

36 inches.

Ellis Co. Ustolls and Usterts_ Deep and moderately deep, dark
. grayish brown silt laams and
moderately deep gray clays; depth
to secondary carbonates, less
than 36 inches.

Morton Co. & Ustolls, Orthents, and Deep, grayish brown and dark
" Finney Co. Ustalfs grayish brown silt loams; depth

‘ to secondary carbonates and
less than 36 inches.

38



Table 2.2

This fable of soil sources was taken from the maps listed in Appendices B, C,

and D.

Site
Saline Co.

Rice Co.

Ellis Co.
Finney Co,

Morton Co.

Source
Stream ferrace deposifs

Stream ferrace deposits, old alluvium and wind reworked
sands, old alluvium and wind laid sands

Loess; Loess, Limy shales, old alluvium
Qutwash loess, lacustrine deposits, terrace deposits

(s

Loess, old alluvium, old alluvium sands
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3.0 PATTERN DISCRIMINATION WITH A BAYES TABLE LOOK-UP RULF

Four test sites were processed using the table look-up rule, These

were Rice, Saline, Morton and Finney counties. Sites were typically processed

in the following manner:

(1) Ground truth for crop type was separated after registration and

(2)

3

4

edited. Editing consisted of removing categories of rare occurence
and shrinking the description of each ground truth region. This
has the effect of removing ground truth, and hence statistics
gathering, from the edges of fields. Hopefully, the training
stafistics will be improved.

An error rate measure was run for all band pairs for each site.

This gave a measure of which band pairs would produce the best
results for discrimination. The best band pairs for each site are

given in succeeding sections.

-The three best band pairs were used in the table look-up pro-

cessing. Several levels of error parameters were applied to each
image. The results are reported in the following sections.

The best bands were rotated onto the principle axis by a prin-
cipal component analysis. The resuvltant image was then used as

input fo steps (2) and (3) above.

In addition some spatial processing of the resultant category-map was experimented

with for Rice County. The spatial processing reduced the error rafe.

The following sections outline the specific processing parameters for the

four test sites.

3.1 Supervised Discrimination of Rice County Image

The image for Rice county was intensely studied. Several band pair sefs

were tried along with several different decision rules. The following band pairs

were used with a majority vote decision rule;

MSS Band 5/Jul. 74 = MSS Band 7/Jul .74
MSS Band 4/Qct. 73 = MSS Band 6/Oct. 73
MSS Band 4/Apr. 74 - MSS Band é/Apr. 74
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Equal prior probabilities were assumed for each category and a majority vote
table look~up rule was used.

Mis/False Parameters % Mis-identification % False ideniification

8 o # categories error error
0.0 0.1 8 48 ' 68
0.0 0.1 6 48 ) 43

021 .3 6 44 46

.014 .2 6 47 T4

A second step Involved using the infersection table look-up rule with different

band pairs.

Input Porameters Band Pairs %Mis~identification %False Identification

B a ¥ cotegorles . srrer arror :
.021 3 8 MSS band 4/Cct. 73-MS5S bond 4/Apr, 74, 31 76 :
MSS band 6/Qct. 73-M5S bund &/Apr. 74 ¢
021 .3 8 MSS bend 5/0ct, 73-MSS band 5/Apr, 74, 49 ) 74
MSS band 7/Oct, 73-M55 band 7/Apr. 74 -
021 | . B M55 bond 4/Apr. 73-MSS bend 4/Jun. 74, ’ 50 72
M55 band 7/Apr. 73-MSS bond 6/Jun. 74,
021 +3 8 MSS band 5/Apr. 74~MSS bend 5/Jun, 74, 49 . 72
MSS band 7/Apr. 74-MSS band 7/Jun, 74
023 .3 8 MSS band 4/Jun. 74=MSS band £/Jul. 74, 44 &9
. M85 band &/Jun. 74-MSS bund 5/Jul. 74
021 < 8 MS5S band 5/Jun, 74-MS5 band 3/0ul. 74, 45 68
. MSS band 7/Jun. 74-M355 band 7/Jul. 74 -
028 4 4 MSS band 5/Apr. 74-MSS$ band 3/Jun. 74, 4] 17
MSS bond 6/Jun. 74-MSS bond 3/Jul, 74, -
. MSS band 7/Jun. 74-MSS band 7/Jul. 74

021 23 4 M55 band 5/Apr. 74-MSS band 5/Jun. 74, 43 18
MSS band &/Jun, 74-M3S band 5/Jul. 74,
M35 band 7/Jun. 74-M5S band 7/Jul, 74

In the last two experiments the categories wheat, grain sorghum, corn and summer
fallow were retained. Most of the error occured due o mis—identification of
summer fallow and grain sorghum. The principal components of the Rice image
were found and the image date projected onto the principal axis. - The error
rafe measure showed axis pairs 1-2, 1-3, and 2-3 would produce the least
error. The minimum error from these trials was 26%.

Spatial posi=processing was iried with the Rice image. This was a re-
assignment of the categories based on geometric considerations. The first spatial

operation on a category map was to change to reserve decision category assignments
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of resolution cells whose neighbors differed. If a resolufion cell has more than
n neighboring resolution cells whose assignment is different, then ifs category
assignment becomes reserved. This has the effect of eliminating small regions
from the classified image. The shrunken map is then iterafively filled back
assigning resolution cells of reserved decision to the categories of its nearest
assigned neighbor. The shrink=fill operation typically increases classification
accuracy. Note the decrease in error percentage with a shrink with a maximum

of 1 dissimilar neighbor and « fill.

Bayes l;iu?:ar ;FFDl{IssimTch Neigiibors
Baves T Band Foi errar or Shri 1 Fili
yes Type nd Pairs miffalse  filled A3 27 1 o
intersection M55 bond 5/2ul. 74-MS5 band 7/Jul. 74 31724 34727 34
table fook~up MSS band 4/0ct, 73-M5S band 4/Apr. 74 / / Sl 36/25\ %15 4319
rule M55 band 4/Jun. 74-M5S band 4/Jul. 74
majority MSS band 5/Jul. 74-MS5 band 7/Jul, 74 35/28 38/29 3
votfe MSS band 4/0st, 73-MS5$5 band 4/Apr, 74 /' & Y@ W/m B/18 07 3/
toble Tock-up M35 band 4/Jun. 74-MSS band 4/Jul, 74 )

rute

Examples of contingency tables are given in Tables 3.1.1 and 3.1.2
for an image with no spatial processing and spatial processing with shrink and

fill, respectively.

3.2 Supervised Discriminaiion of Saline County Image

The Saline county image was processed using fewer different parameters.
There is some problem with the NASA date-to~date registration of this imge sef.
This problem can be corrected ot a later time. The error rate step selected the
following band pairs as best for the discrimination step:
MSS band 4/Qct. 73-MS5S band 6/Oct. 73
MSS band 4/Qct. 73-MSS band 4/Apr. 74
MSS band 4/Jul. 74-MSS band 6/Jul. 74

The errors are listed below.
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CONTINGENCY TAPLE FIR RICEBGCMB -19 RICERGBI3 - 1 SCALE FACTOR 108 0O

B =.028
COL = ASSIGN CAT

a= 4

_ ROW= TRE CAT

R DEC BHEAT GSORG CCRN  SUFAL TOTAL #ERR X ERR X 5D

LKW 3056
WHEAT ZI1
GS0RG 192
CORN 135
SFR. &0

TOTAL 3635
$ERR 0
LERR O

2188 793 38 110
41 32 19 12
106 24 7 3

2 1 29 ¢
4 20 0 22

2778 1067 &3 147
143 & 26 1D
H =B 9 4

497 0 0 0
713 &8 13 i
3 S § T S 5 1
A8 I3 J 0
143 &8 73 4

g82 233 31 - 0
793 FEEEE $39EE HE
74 FEEER R HDEF

Table 3.1.1 Contingency table for image with no

spatia

| processing

CONTINGENCY TABLE FOR RICEBGCMB -19 RICESGII3 - 1 SCALE FACTOR 10 0

B=,028 o=.4

COL = ASSIGH CAT

ROW = TRUE CAT

R DEC WHEAT GSORG COAN SUFAL TOTAL #ERR X ERR Z SD

HHEAT

SUFAL

TOTAL

% ERR

0 4581 1092 776
0 63t 2 13
0 188 2% 3
0 3% 8 360
0 82 3 1
0 5571 1450 1183
0 309 &0 47
0 3 17 12

Table 3.1.2 Contingency table for image with

48 4497 0 0 0
0 7I5 A 3 0
6 519 Z1 43 2
1 48 48 12 i

29 143 14 80 3

78 8282 A7 0D 0

1 417 3es3s 30 HHF
0310 HEEE MR PR

spatial processing
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Bayes Parameter % Mis~identification = % False identification

8 a error error
,028 A4 74 67
L0315 .45 73 70
.035 .3 71 ’ 72

The following categories were retained for processing: wheat, grass, corn, soy-
beans, non—agriculture and grain sorghum, Further work must be done fo register

the image correctly and try to improve the results.

3.3 Supervised Discrimination of Morton County Image

The Morton county image was processed along the steps outlined above.
The error rate measure selected the following bands for further processing.
MSS band 5/May 2, 74-MSS band 7/May 9, 74
MSS band 5/May 27, 74-MSS band 7/May 27, 74
MSS band 5/Jul. 74-MSS band 7/Jul. 74

The Bayes decision rule used the following parameters with corresponding resulis.

Bayes Parameter % Mis=identification % False identification
8 o error error
.0245 .35 25 16
.028 .40 27 18
0315 .45 28 20
.035 .50 29 22
L0385 .55 28 23
.042 .7 29 26

The categories wheat, grass, corn, summer fallow, grain sorghum and rye were
retained for processing. Most of the error occured in discriminating grain
sorghum and rye.

The confingency table for the first enfry is shown below.
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CONTINGENCY TARLE FOR mﬁfﬁhB -23 MCRTEOEYO -~ | SCALE FACTOR 10 O
B=.0245 a= ,35

COL. = ASSICN CAT ROH = TRUE CAT

R DEC WHEAT GRASS CORN SUFAL GSURG RYE TOTAL #ERR X ERR X S

DN 8593 2085. 505 141 1392 72 17 17805

0 0 0
NEAT 1931 1952 1 0 8 0 2386 9 4 0
35S 929 7 4% 0 2z 0 o0 w028 9§ 2z O
CRN 54 4 0 13 & 14 0 M0 2 12 O .
CFM. 1583 9. 3 51524 2 4 3127 B 1 0 ;
GOR6 194 f 0 2 10 13 0 %0 13 50 1
RE 188 27 0 0 4 0 16 »™ 0™ §2 2
TOTALI3S3Z 4095 999 373 3067 101 3922156 235 25 0
ER 0 48 4 7 5% 16 b 235 Has RN HEH
IERR 0 i 1 4 . 9 55 2T 1b wrEer RREEE RO

The nine best bands selected by the error rafe program were used for
principal components. In addition to those listed above MSS band 4/3ul. 74, "
MSS band 6/Jul, 74 and MSS band 5/Oct. 73 were used. The first three

principal component axes were used for Bayes discrimination. The results are

below,
Bayes Parameters % Mis-identificarion  %False identification
8 o error error
.028 A4 40 . 35
0315 .45 40 38
.035 .5 40 38

The principal component results do not show any improvement over using the raw
data image. Further work will be in the areas of using the shrink~fill operation
to improve accuracy and finding the error measure for the principal component

image.

3.4  Supervised Discrimination of Finney County Image

The last site processed was that occuring in Finney county. Again the
steps outlined above were followed for this site. The error rafe measure selected

the following band pairs.
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MSS band 5/Oct. 73-MSS band 7/Qect., 73

MSS band 5/Apr. 74-MSS band 7/Apr. 74

MSS band 5/Jul. 74-MSS band 7/Jul. 74
Five categories were retained for the Finney image: wheat, grdss, corn, summer
fallow and grain sorghu. The image was processed with the Bayes discrimination

rule with the following resulis:

Bayes Parameters % Mis~identification % False identification -
8 o error erfor

L0245 .35 25 18

.028 4 . 26 : 18

L0315 .45 24 .18

035 .5 24 18

.0386 .55 21 20

Following is the contingency table for the first eniry above.

—— A INGE RS- TARLE-FOR—-FIRMAGENTE 23 FINNRGBYL =1 SCALE FACLTOR 4 0&—0-’

B=,0245 « =.35 - |
COL = ASSIGN CAT  ROM = TRUE  CAT /
R DEC WHEAT GRASS CORN SUFAL GSGRG TOTAL 3ERR % ERR % SD /
PEAU9HE3 2063 621 7501 158 606 23832 0 0 O
WEAT 975 06 9 10 3 b6 iW9 28 A 0
GAS 805 5 123 16 % 6 TS 2 19 0
w1230 25 9 1017 6 16 2303 5% 5 0
SR OS5 5 12 M 2% 3 572 M &1 o
GRs 637 8 0 42 0 T7 T8 % » 6 - I
TOTA 2335 7812 774 3607 194 714 3153 203 75 O _
R 0 43 30 89 10 31 203 rEreE sEeeE shee
TER 0 & 20 8 28 29 18 ssres surer wems

The above six bands were used for principal component analysis and the-error rate
measure used to select the best principal axis pairs. The selected axes pairs were:

1-3
1-4
2-4
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Using these pairs with the Bayes process produced the following:

Bayes Parameters ) % Mis-identification % False identification
R ) cafegories . elror error

028 4 5 - 50 36

0315 .45 5 48 . 51

.035 5 5 ' 48 N

Cl early the principal components has not improved over the raw data.

3.5 Supervised Discrimination Summary

The supervised discrimination process has shown poor results so far. Part
of the cause may be poor date~to-date and ground truth to image registration.
An attempt was made to reduce the effect of mls-reg istration by shrinking the
ground truth regions.

The processing has shown the temporal dcd*a to be important, typically
choosing images from October, April-May and July for best results. The red
(MSS 5) and second Infrared (MSS 7) bands seem to produce the best resulis.

The Bayes patern discrimination process has shown wheat to be fairly
well classified in all instances (see contingency tables) and grain sorghum fends
to be confused with corn, wheat and summer fallow. Summer fallow is.confused
with almost every other category,

Initial studies with the geometric category modification, shrmk“ﬁli
show a decrease by as much as 9% in the error percentage, Further work will

be done in this area.
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4,0  UNSUPERVISED CLUSTERING

Because of the high error rate in the misclassification of summer fallow
and grain sorghum crop fypes, some unsupervised clustering was performed on
four of the LACIE test sites. As the term implies, unsupervised clustering
allows the processing of data without apriori knowledge of the ground truth for
the area. After the clustering is done, an analysis can be made to see which
group corresponds fo which category. As a lot of summer failow fields were
being classified as wheat, the ground truth for some of the test sites was a
suspect. A study using unsupervised clustering would allow us to check if
the spectral signatures of these fields were similar or not. As yet a quantitative
analysis has not been done yet, but Figures 4.1a and 4.1b show us a qualifative

resulf of clustering on the Rice and Saline test sites.
‘ In order o understand the clustering process, a brief descripfio‘n of the
program follows. The clustering is really done in two steps. In the first section,
spatial clustering is performed to determine spectrally homogenous areas in the
image. This part of the process involves generating the gradient image, which
emphasizes the boundaries. The gradient image is then thresholded. The
resolution cells comprising the interior of a field have similar speciral signatures,
and thus form a homogenous area. In the gradient image this shows up as low
values, On the other hand, ot the boundaries of the fields there is large
variation in the signature, which corresponds to high gradient values. Thus by
single level thresholding of the gradient image and some noise cleaning it is
possible to determine the homogenous regions in the image.

The second stage involves the clustering of the homogenous areas which
have similar signature. The similarity of signatures is measured by the Eucledian
distance function in the multidimensional space defined by the ERTS bands of
the original image. This is an iterative process. In each iteration the clusters
from the previous iteration are reduced to a smaller number by further grouping,
depending on some conirol parameters that the user enters.

In addition to the functions described in the previous paragraphs, some
preprocessing functions like quantization and contrast enhancing were also
performed on the image. These fend to improve the result of the spatial

clustering routines.
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In the processing of the LACIE test sites two points emerged which bear
special mention. The first is directly related to the accuracy of the spatial
clustering process. The gradient function is defined fo operate on a mulii-
band image, as each of the test site images are. However, using all the
bands on all the dares would give a poor result, unless registration of these
bands is exact. This certainly is not the case. The IDECS display facilities
allows one fo compare different bands and/or dates by flickering from one image .-
to another. On doing so, it was seen that on the average the registration was
off by one to two cells, between dates. However, using bands from one date
only, though it gives a passable result, does not make use of the additional
information that is there. For example, using pre and post wheat harvest dates
gives a much better definition of the field boundaries than just one of the dates.
Also MSS bands 5 and 7 have a betfer spatial definifion thon bands 4 or 6. Thus
keeping these poirits in mind one has fo compromise by using as few bands as
possible, to minimize registration error, but nevertheless pick enough bands
from suitable dates. ‘

The second fact that emerged. from this study was that by doubling every
resolution cell vertically and horizontally, the result is enhanced considerably.
Two sets of clustering were done on the Saline image. One on the original image,
while the second on an image which had been expanded by a facter of two both
horizontally and vertically. This increased the spafial sampling by a factor of
four. It was found that the spatial clustering not only picked up more fields,
but the shapes of the fields were better. While this process increases the exec-
tion time on the computer, it is of value to work with the expanded image and

also to find out if even larger sampling size helps much more or not.

4.1 Unsupervised Clustering of Rice County Image

The spatial clustering for the Rice image was done in quite a different
manner than for Morton, Saline and Finney. Instead of using the quantized
ERTS bands as data for the process, the first four bands of the spatially expanded
principal component image of Rice county were taken. Further a two by two cell
rectangular convolution was performed on the image. This was then followed by
the clustering steps described above. The spatial clustering generated 155

specirally homogenous regions which were then clustered down o 17 groups in 8
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iterarions. Spatial generalization was then performed using the FILL command
in KANDIDATS. This involves assigning of labels to unclassified cells based
on the category assignments of their neighbors. The final image was compressed
by a factor of 2, both horizontally and vertically, to bring it back to ifs
original size. Figure 4.1a shows as this result, as phoi-ogmé}hed from the IDECS
display. Because of lack of contrast on the screen, it is not possible fo see all
the 17 categories on the photograph. If only serves to give a qualitative idea
of the product. For a quantitative analysis either the color display is used, or

a line printer map of the region is generated.

4,2  Unsupervised Clustering of Saline County Image

The Saline test sife image consists of images registered over three dates
as given in Appendix D, For the spatial clustering part only MSS bands 5 and
7 of the July date were chosen. This was because the registration between
daies did not seem adequate, For the one date, it was feli that the post
harvest picture would be best for showing the fixed boundaries. This process -
resulted in 506 homogenous regions for the spatially expended image. This
does not mean that there are 506 fields in the image. It is likely that different
parts of a field have different signatures, and therefore come up as different
regions.. This is no problem however, for if the signatures are close enough,
the corresponding regions will be pur fogether during the clustering process.

The Euclidean space clustering brought the 506 regions down to 21
classes in 7 iterations. Figure 4.1b shows this image after spatial generaliza-

fion and compression.

4,3  Unsupervised Clustering of Morfon County Image

The Morton county image was also clustered twice. In both cases,
spatially expanded images were used. For the first process MSS bands 5
and 7 of the May 9th and July 2nd dates (Appendix C) were chosen, while in
the second run MSS bands 5 and 7 of the October and July dates were chosen,
In addition a 2x2 convolution was also applied to the data before processing.
The spatial results of the two processes were considerably different. The first
one yielded 225 regions, while the second gave 607. It is felt this difference
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was due to the different dafes used. The wheat fields show up quite different
on the pre and post harvest images of the second run, than they do in the first.
This supports the idea that a judicious choice of dates is important.

For the measurement or Euclidean space clustering for the first run,
MSS bands 5 and 7 of May 9th and July 2nd dates were used. However, for
the second run bands 5 and 7 for all five dates were used to describe the spectral
signature. It should be noted here that any misregistration beiween dates is not
critical for this operation. We are only looking at cells which define the inferior
or homogenous parts of regions, and not cells af the boundaries, where registration
is essential.

For the fwo runs, 225 and 607 regions were reduced to 35 and 23
classes in 3 and 10 iterations, respectively. Unfortunately, photographs of

these two images are not available in time to put in this quarterly report.

4.4 Unsupervised Clustering of Finney County Image

The clustering on the Finney image was performed in a similar manner
as the second clustering run for the Morton image. The homogenous region image
was obtained using spafially expanded MSS bands 5 and 7 of the October and
July dates (Appendix E). This yielded 1148 homogenous regions. For the
second stage the signature selection was made from MSS bands 5 and 7 for
all five dates. The 1148 regions were grouped into 29 classes in 10 iterations.
Photographs of the clustered resulis were not available in time fo put them in

this quarterly report.

4.5  Clustering Summary

Spatial clustering has been done for four of the five infensive test sites.
A detailed analysis of the clustering results and a comparison of them with the

NASA supplied ground truth will be done during the next quarter.
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Figure 4.1a

Figure 4.1b
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Lat,
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Lat,
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Let.
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TEST SITES' COORDINATES

Corners of Sites

NW

38%18
98°14’
37°18
101955
38°531
97°30"
38°06"
101°05
38°51"
99°14!

NE

38%18
98°111
37°18"
101°49*
38953
97°27"
38°04"
100°58"
38°51¢
99°11"

Al-1

SW o

38°15"
98°14
37°13

101955
38951"
97°30"

- 38°02'

101%05"
38°48!
99%14!

SE

38°15°
98°11*
37°13
101°49"
38°51"
97%27°
38°02’A
100°58"*
38°48"
98°11"



APPENDIX A2

| temperature graphs for 1974 for the five test sifes.
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APPENDIX B

Riece County LACIE Intensiwve Study Site

Computer compatible tape coordinates
FR 230 LR 429
FC 230 LC k29
16 Bands of ERTS data from L dates:
October 21, 1973
‘April 18, 19T7h
June 12, 19Th
July 18, 197k

EBiS observation ID's:

115516420 [reference scene]

163h;163hh

1689-16382

1725-1637h
Rotation and distortion parameters for ground truth bands to overly ERTS
hands.l

+ 16,.5° Rotation
Vertical Stretch 0875 pel/pél at upper left.
Horizontal Stretch .C5T1h pel/pel at upper left,
Soil types taken from map of Rice County reconnaissance. soll conservation

survey from Soil Conservation Service, Washington, D. C., 19k6.

Crop types were identified from land use data coliected by ASCS, June,
197k, prepared by FSO, Cartographic Laboratoff Earth Cbservation Division,

S&AD JSC/NASA, Houston, Texas, Septerber 19Tk,
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ORIGINAL PAGE IS POg‘gE

APPENDIX BBI
Discriminant Analysis of RICE County Using
Original Raw Data

BHDP7M < STEPUISE DISCRIMINANT ANALYSIS,
TTUHEALTH SCIEMCES COMPUTING FAZILITY
___UNIVERSITY OF CALIFCRNIA, LOS ANGELES

“IN THIS VYERSION DOF BMDFP7H
. == GROUP CODSS_0° CUTPOIRTS HUST BE _STATED]

T PROGRAW CONTROL YTRFOURHATION B =
PROBLEM TITLE = JRICE CO_SAMP, A3t,/
TTTINPUT — ’ -orm s

VARTABLE = 20,
FORMAT = t{2AS5,{2F5, 0748750713
CASE = 660, )
T UNLT T2/
VARIAB ADD = 4, )
- NAHE = tROWY, TCOLUMNT FRARCIGTBO BT TBODIT Y ETN{ T T4 Ty
185021.'BADQI,IF792';184DJI.13593!.'56331.lB?BS'.'B4D4l;IBSD41.
1HEN41, tBT7D4T, ICROP TYP#,lSGIL'TYPl,|CROPaSOE1—
USE = 3,4,5:56,7,8,9,10:14,12, ;13,14415,16,17, 18£29-
LAHFL & L;?, )
GROIIFF = YCROP TYPT,/
GROLP CODE = 1,?,J,4,b 8%
NAHME = fHI#TerTl,lGRASS!,!cca%f.!suHFALDr
TINQN AGRIGPTGRASORGH,/
TRANSFORMATION
D {281 2 X{19)ysx¥(20Y, 7

SAVE
UNIT = 0, © T T
CODE = YRICE Cov.

LAREL = YRICE €O qAFPLE“I"RA“‘DATlf}?
_ PRINT QTEP.
CLASS = 72y Tt o B i A I L&y i3 1571577
PLOT canon.
. GROUF 571,2:3,4,5/8;
GROUP 3 13293,4;8,/
" DISCARIMINANT METHOD =727 .

FORCE = gy
TTTTTTTTTTTSYEP TR0,
JACKY Y

END/ o T )

__PROBLEM TITLE | | § | | , JRICE CO SAMP, 1,
KUHRTER OF VARTARLES 70 READ IM; , : . . - 20

1]

NUYBER OF VARTAGLFS ADDER BY TRSNGFURHATIUR: . -1

TOTAL NUMBER OF VARIABLES 5 4 % + % 0 0 s s 0 21

NUMBER OF CASES TO FEAD [N, ‘;‘;”T“T“T”}“}‘T"1‘}"“‘“”66U"”" —

CASE LABELING VARIAELES 3 o 1 4 o o o 4 v oa R CaLurn
STt T LIHITS AND HISSING VALUE“GHFCKED“EEPURE”TRWNS'UR“TTT'VS“‘“—““‘“““‘

[HRUT UNIT NUMBER , | Vol ' s 12

REWIND INPUT UNIT Pﬁxcn Tn nEADer'“——DSTK. . . YES

INPUF FORMAT 77 7" 77Tt -
(245,12F5,0/6F5,0)
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'INTEHPHETIVE"TRIﬁSFORHITTﬁNS"IRE4

CROPaSOL = CROP TYP 4 SOIL TYP,

- ———— ————

VARTABUES T HWE USED

3 B4DL 4 8501 5 2601 : & B724 7 B4D2
. B g%Dz2 o ESD2 I 2703 — LI B4U3 {28503
13 B6D3 14 E7D3 15 5404 16 B5D4 17 B&DA
13 RIDE T T TPY SGILCTYF
‘IGEER'-nNCE! s .a vy 1 ! U?Ulq
" F=TG=ENTER 4 4 4 3 5 0 3 4 4,680
TFRTOSREMOVE, T,y v g ¢ s 3,99
METHOE ¢ ¢ 0 o v ¢ & % 4 @ 2 _
TOHAXIMLMTFORCED CEVEL 7 4 1
MAYINL'M NUMBER PF STEPS, , 40 )
TTPRIGRTPROBARTLITIES T v v U I6867 U, L8667 0, t366 7 OV Iss s, Uy Iess T T IsEs T T
- BEFORE-TRANSFORMAT ION - IXTERV AL RANGE
VARTABLE HINTHUH MAX IHUN M1SS1ING CATEGORY CATEGORY GREATER LESS THAN
—= NOTMAME-— ciniT LIMTT CQDE S~9E NAME~ THAN OR EGUATO
L9 CROPTTYPR j T OO T IR TWRET
€,630086  GRASS
’ = 3080007 "CHRN - -
‘), ¢,00030  SUMFALD
Fig0Qal T UNaON AGR
£,23c09  3RASORS
TTFILETTOOWRITE SAVE FILETONTDTIS ROT A SAVE FILE,
T TNYMBER TG CASES T READ T T ey T Ty e TREETTTTT T T e

b o —— - ——— - ———

Note: In this appendix and others that follow, the following
. notafion is used -

B4D1 stands for MSS Bond 4 on Date 1, B5D2 stands -
for MSS Band 5 on Date 2, ete.
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£-194

e e el b e W e ———— A T L e it liannd  amm

MEANS

GROUP™FWINTHHET —  GRASS™ TORY SUMFALC™ T RORTKGY GREATTREG AL OP
VAR [ABLE .
3 BADY T T 25,B0633 722 A4R50 T 22,470597 T TR, 48077 T T 24, Ti4RYTTTT 209470 TTTT 23,7777
4 BSD{ 24,6£045 10,93750 20323529 19,59615 18,714329 26.48035 21,93636
5 RENL TTTTTTT 20,401277TTTTR7 3ARB0 T T U281 226897 T 24 8461577 22, 71429724, 03693 TPE,BTYAPTTTT
& AN 14,78059 14143750 11,42037 12,807¢9 11¢3?71¢ 11,32738 13,50000
T RAD2TTT T T34, E7ARYT  3&\ 93750 TX4YRBI0ET T 35,769:7 33,000007  34,51266 3IFTEVSIETT
3 RSN 33,84388 35,00000 36,85714 35,00615 13,11336 3%,0825390 36,1737
T 9 Beb? "““‘““‘49,47é57"“"”'45;93750f'““4023?49€'“'"“47 JEAELTT AR, V400 T 15196546, 5( gon "
10 B7n2 Eigng 24,75000 20,35294 24,%00C0  26,00000 24.100644 4,3F81A
11 B4p3y -~ ? 85654““‘““31.57500 TTTTE1412605T 33,6344 ' 35,727267 33,5787
12 B5D3 372.75949 2R} 81250 27469748 344557¢9 S4¢102¢6 7, 77739 $3c 64847
T {3 B6DI T 38,79747 41,75000 AT, IRE55  38VARODT 39FBTLIGTTTERTEILZ LYo .
14 B7DS 16,59914 29.37500 20,49739 $8,11518 18,7141¢ 26417031 19,854c9
15 BAD4 T TT39,459927 35,37500° "““‘30-27731“"‘“‘39.49769“““37(42857—"’_“3613?555 F6& 51—
14 BSND4 43,6540 3531250 04,63025 42,5579 41,2857 Bp349 37¢REgan
17 BED4 "7 4R 91561“*‘*%4.%1790'"-——62.4=378"—“—-15 80769'“—“14-88714"““”"4...2 0248, B8
18 B7D4 23,86529 227181250 30442657 22,500(0 21,71429 e 65135 2445929
20 sclu'TVP*“““"“?74303a 531250 215T201 2,4615q a?ﬁzaﬁf T 272t ZVRS 657
19 CReP TYP C1,00000 2,00000 3:00000 4400000 5,00000  E,00000 4092272
COUNTS 237, 158, 119, 52, 7, 229, 660,
STANDARD DEV!AT!ow
GROUP = wINTUHFT GRASS CORN SUMF AL NON AGR GRASORG ML 6P
vARIABLE : - T T " T ’ . M .
3 BaDy 4.80392 369177 3.50985 2/ 338F5 2.75162 1,4¢701 3:97254
4 BSDYL T T 7T 7, BR7ALTTTUTTE RETIZ T 543483 7T T4 0€056 T3, 25437 TN 8 458 T 4, 4961R T
5 060y 7,30671 &,70044 6.96777 4,10349 4,2%140 £,33970 667413
4 BINY T3, 74652 404918 "4, 39857 ?7582% 8 2779495 ¥79106 IiR1275
7 9402 4,37294 2,64496 4725733 4,759:7 5.52775 4,33042 440676
B BSN2 TOTTT O 8,17033 17 7 5305964 T 7,2208186 T B,490L0 = =" 9,92352 —-- §,77093 -—  &,2117é"~"
9 n6N2 6,22071 6,28722 6,37926 6,042¢3 41306946 F,47057 6.7TG6HT4
10 B7p2 TTT T Y, 57002'——'“‘4,58?58“““-'”4 3B —4,;0171 85,1838~ 4,ob59r~—~~""4.3?558"“-
11 B4D3 4,BR&47 2170498 3.50195 5,156¢9 5,52914 BL47248 4,077%
12 nsna"*-———~—"a144104 -85 02286 672836397261 -G QLT 41 [ 92457 7P2ﬁ9———
13 H6D3 8,12046 5:65833 6.60009 7,94217 6,75419 g,82404 . B,07154
14 BN 4,47325 - T 4309675 - 3193779'"~"—-3,934t3-~—m--3.45033 L 4, 75282 - - 44084 -
15 BADY 4,56630 3,32445 3,56519 4,84814 3,73529 4;45160 4,34457
16 8504 - - ~oT=A, 23480 5,03113—"--——7,1s150 8,481¢ 7 6,65147———8,260803 — B, JrRT4——
17 B6DA 7,22704 615596 6,07125 5,987 4 6,36209 | 7113934 £,57773
- 1R 9704—““—‘————33OB?89“*"“——ﬁ?69352”‘”‘“‘5—166u1 2y8ILE 9 A R e T - e S AR R
20 SQIL TYP 0,63145 n,4787% 050495 90,6401 0.53442 n,56738 056433
19 CROP TYP ~ 0, O ; 0y 0 1 T

- c—u - awr e b mem e ww - -

e e T L

-—— —— o - JR——




T 3YEP T NUMBER

e
-
-
o

VARTARLE £ YITTEELE F 2T FURTE TOLERARCE
REMOVE LEVEL & ENTZR  LEVEL

H UFETT S 654
# 2 54D: 14,5¢3 4 1,000%00
& & ZTUY i 64TTT yecngoe—
4 5 B4&DY 14,280 4 1,0800000
% R TH2EL b asoggr
» 7 G472 ALY T 1,00600¢5
Y 3 2307 TTeL,6IRTTT LT 1.609000
@ § 3402 29,983 1 1,00900¢ :
5 19 70 TTUU32,887 T C1TTTTTT1,00030070T)
) 11 5433 16,353 3 1,000c000
W T2 E3Ip3T 23,037 T 1, 0a00¢CC
% 3 2&D3 5,354, 1 i,000a8¢C |
¥ L4 BILI o —L471046 L 1,460
s 15 24n4 . 74,586 1 i,009000

- & 35 =Ep4 93,452 -—4——1,000800
» 17 3504 18,035 4 1,t0000C I
L 18 =704 63522 -1, 000300—
L 28 571

2.747 1 1,90020¢
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FPRODUCIBILITY OF THE
?)RIGI’L‘IAL PAGE 18 POOR

‘STEP NUMBER ™ 4 T T T T T LT "'“‘
__VARIABLE ENTERED & B7D4 Dagy = O cfrhe, 2u 5 V7 2 3
VARIABLE F T0O FOSCE # VARIABLE F T3 FORCE TOLERANCE
""" R n:vove“"L‘EVEL % ENTER TLE/RL 77 T T .
pFs 5 649 # DF= 5 448 i
4 BSDY T 7,058 YT W AT RARL T 6,652 T T T8,0%4205 |
& B7D1 4,899 1 . 5 BAR1, 9,374 L 5.,064799
T30 8702‘““““'““"?7143 L 7 Y Renz 7L3A% [ Gy 73439%
2 B503 17.955% 1 o 5 BuD2 2,9%6 L §,712985
CTUTTTY6 BSDATT TR LTI 4‘““‘“‘9‘3502 ; 2,250 71T 70,158865 H
18 B7D4 53,204 1 n 11 R4D3 2,018 L G,0787358 i
e T - ¥ 13 REDITT T 2,139TTT 0 T B 4514 :
& 14 5703 2,041 L 9,620539
) ) & 15 gapd U.L‘.i-vl . Ve U73606
B 17 B6D4 1,186 1 0,035688
T T e ¥ 207SOILTTYP 2L EBTTT U, 655998
TU~STATISTICOR WILKSY LAMRDA™ D130604510 " CEGREES OF FREEDON —& —5 &85¢
APPRCXTMATE F=STATISTIC 29:832 DEGREES OF FREEDOM 36,00 23598400
F = MATRIX DEGREES OF FREEDOM = b 649 ;
WINTWH  GRASS coARN SUMFAL KON AG '
GRASS "7 T 4,84 T
CORN 141.09 19,83
T OBMMFAUTTT e, 27T A4 TTRBL )
MON AG 1152 1473 1441 Dedl ) P
GFASOR® "22:90 ~° 4,487 427345777 TBLD2 T TOUDGVYY T - . i
CLASSIFICATION FUNGTICNS - T T
Tt ottt U UBRQUP TR T RINTHHET T URASS CORN SUBFALT NONTIGR GRASORG
vARTAEBLE ) L i
4 BSPL T T T A, 0547 T TR 05205 T T 0, A7 AT T, BETET ~=3y0732% CL.CiTas—
& B7Hy 0.,26827 042131 005637 0,21681 0e14272 C,137£8
1p RIR2TTTTTTTTTU0, 71467 T8, 74585 0V 45593 0;5358* 78157 G £6R49
12 2503 0,32629 n,25816 0.25652 0,36273 0,35743 C.487¢4
T 716 BBD4 0, 40827 u'¢95¢: G: 12883 : U!ﬁDTﬁu U 4E3se RSO3V
18 B87D4 0,96487 0,94985 1:51275 G,94774 0:87461 0,93711
“CONSTANT 3900266 533,35975 ~36,81572 -se;s;en ~38,44772 n36,17089
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T CLASSIFITATIONHATRIX

T GROUP T PERTENT ~—NUNBER CF CASES CURSSIT IED WU GROUF =

CORRECY

- - WINTWHAET GRASS coRs SUMFALOTTTROVTAGR TTBRASURG T

WINTWHET 40,5 96 31 L k3:) 256 x5
7T GRASS 50,0 1 R 3 3 { CE A

CORN 76,5 4 15 g4 x 1 5
TTTSUMEALUTTT 3257 / > P 17 i) i3

NON AGH 42,9 ] i 8 3 1
- GRASORG "~ 7437 25 K §- - B {1 Y Y
TTTYOTAL 7T A7 7T TIES 37 07 Fd:] &9 —q5&

TJACKKNIFEDT CUASSTFICATION

GROVUP™ ~ T PERCENT —NUNBER OF CASES CLASSIFIESIRTOQ GROUP=

CORRELT
ST T s s e e IN THHE T GRS S CoRY SUMFALT "NON AGR T GRASORG
WINTWHET 39.7 94 31 12 28 27 35 :
GRASS 375 T § P 4 2 b
CORN 75,6 4 16 Se 3 1 5 |
TTTSYHFALD 28,8 7 3 T 15 11 b ;
NON AGH - 14,3 1 1 v 3 1 1 |
GRASORG 7 "4372 £5 37 4 39 29 o .
T I0TAL 46,2 T2 95 57— T8 71 56

TRUMHARY TABLE T TTT TTT

SYEP VARTADLE TFOVALUF TS FUSEER OF U=STATISTIT —APPAOYTvATE™
NUMBER ENTEFRED REMGVED ENTER OR KEMOVE  VARTABLES IKCLUDER . F=STATISTIC
q {4 R5D4™ 92,4517 Y (VP TI V453
R 18 B7N4 52,6907 3 34155 74,984
3 T 12 BSL3 26,9253 3 OVIsEY 547087
’ 4 4 B5DY E,459¢9 4 08,3352 42,014
T T T LRI 7 048] = 5 T 31708 SE, F50
6 & B7D1 4,8968 6 0 3340 25,832
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Percent of Variation Between Groups Explained

Eigenvalues 1.53071 0.21092 0.03385 0.02832 0.00293
Percentage 84.72 11.67 1.87 1.57 0.16
Canonical Correlations
0.7772 0.41735 0.18094 0.16595 0.05406 _
VARIABLE  GOEFFICIENTS FOR CANONICAL VASIABLES : |
4 BSDY (04654 -0, 04834 0,13858 ~0,0760% »0,02382 '
4 BIDL T T 'n;0542@'““::};i1‘7f1‘22"‘““"t:i:014‘12‘“‘"‘ﬁ".i&ass“‘“‘ﬁ;2;’;?5?"“*1
10 RB7DZ. n,07034 =0‘,03613 6,07351 0,10894 w(,20231
et {9 BERFT L,N2R99 DL n7967 T O CEEGL T S0 TEAISTTTRATAL5ITT
14 8Sn4 B.66243 =0,n3455 -0,68581 “0,07210 Q,43451
18 §704° TUUUTTT A0,47134TTTTR0,06693  TN0,030227 TT=0,10976 ST 0,L23087
1
EONSTANT ™~ :1;34590‘““'3;16445'“““=2;30597”———“ﬂtnssaQ“"“"“0154ezr*““
T GROURT T “EANONICAL VARTARLES FVELUKTED A1 GROUF HERNS -
YWINTHHET 0,443 50,53704 0,05462 -0,03145 n0,00153
T OGRASS T 0.09584 S0 174BBT T =0VE74137T 303864 T T 0164672
COoRN S2,61081 Z0,04512 -0,0234R -0, 02567 =0, 00277
-—--"-—SUHFALO“—"-m"G,32440-—“""0;19477"“—“:0:55540°“"”=o:12532““‘““0.95235"‘
NON AGR 0,53¢82 0;31443 »0,4G417 0,12%5%0 m0 49745
ST T TTTTGRASORG T 0,3888ET T 64 SE7EYTT 0. L0837 =0+60% TR TS
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GROUP Mean Symbol Symbol

Coordinates for for

Classes ~  Mean
Winter wheat 0.64 ~0.54 A 1
Grass 0.10 -0.17 B 2
Corn -2.61 ~-0.05 C 3
Summer Fallow 0.82 0,19 D 4
Non~agriculiure 0.94 0.31 E 5
Crain sorghpm ’ 0.47 0.54 F 6
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APPENDIX BB2

Discriminant Analysis of RICE County Using

Residuals From ERTS Bands Regressed on Soil Type

Transformations of Original Variables

{1.133163%X(20) + 21.951115}
X164} = (1,885455*X(20) + 17.31€S85)

(2.376673+X{206) + 19.39€823)

XO5) = (1.716957%K(20) + 9.539300)

(G.67£121%4{20) + 33.955117)

(1.237607%X{20) +_33,29E3751

{2L96556%{20) + 40.915E3M

-_(1,35396B8"X(20)_+ 21.050853)

(1,772226%X{20)

+ 31.727231)

+ 23, 0E4655)

{1.303983%X(20)

(2, 403371%X(23)
(1,337328%X(20}

(2,165488*X(20)

+ 35+ 21E455)
+* 16.9655%930)

XM7Y U3 2o 555 ¥ UE0Y F L0, 47125 8)

+ 19,268482)

1
2 LOMHON/GETCME/PEY (A7) 4 XHIS
______3 . I OIFENSICH )_(_51)
& ¥A{Z) = X(2 =
B Xty =
& X(5) = %{5) =
i X1 =
B X(7) = %(7) -
... 9 L XtBY =-xt8Y -
18 . XE9) = X(9) -
R & S, X(10) = X (1)
12 X(14) = X{11) -
I ¥ X€12) = ¥(12) -
14 X{133 = X{13) =
A5 X{as) = X41L) =
16 X{17) =
. A _X(18) = x(13) -
18 SETURN
19 EHO
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FATAL

F0O0d ST AHvd TVNIDIEO
HHYL JO ANTEIDNA0Ead

2 U

BECP7TM -~ STLPWISE DISCRIMIMANT AHALYSIS. _

e - PROGRAM REVISED FEBRUARY. 7, 1975 _
HEALTH SCITMCFS COMPUTING FACILITY MANUAL DETE =~ 1975
UNTVERSITY OF_ CALIFORNIA,_LOS_ ANGELES ___.
IR THIS VCRSIGN OF BMDPTH
-~ GFOUP COLES OR CUTPGINTS_MUST BE STATED.___ - S _
PROGRAM CONTRGL INFOPKATION
PROBLEM TITLS = "RICE CO ERTS BANDS & GROUMD TRUTH USING_KESIOUALS 00901179 R
FRCM ERTS SANLS REGRESSED ON SOIL TYPE'./ 00001480
INPUT- e e e e e . 60001190
VLFIAGLE = 204 80GC1200
. FORMAT = *(2AS,12F5,0/EFE.0) ", - 00001210
C4SE = 660. 04001220
UNTT = 124/ S . 00801230 .
VARIAB ADL = 1. 20HCL 240
KAMT = *RCK*e*CCLUMN®, "B4DL "y *B501°,*BEDLY, *B70L", B4D2", __GDBCi258 e
"OuLYty CBEDZC, *BTL2 %4 *BLO3* ,*B5037, B6C3, *BYDI, *Bude T I504T, 00001260
e . 'BBO4","ATLYT,"CROP_TYP®, *SQTL_TYP®,'CROP*SOLT, a081.270
use = 39"475rﬁ!?neegrlﬁ’11112!13!14'15!15!17t13' 0ONLL2EG
LACSL = £474 e 00001238 ;
GROLP = 'CROP TYP ',/ n06v1200
TRENSFCEHATION e e . 00062710 e e et e
Y(21) = ¥ (19)%X(20),7 00801320
GROUP GOUE = 1,2,32b45, 8. _ 0600¢ 330
NAPE = CWINTWHET®,*GRASS ', *CORNY, "SUMFALO®, 06301360
THOM AGYT 4 'GPASCRG*./ agnuL 36n
PRINT 3T P. ' ‘ TTUTT T nmTm T T nnact 360 - -
CLESS = 132+3060546277819510,100 129235200185/ 00081370 e
PLOT CGANON. HEOC13640
. GUCUP = 152,344,548, ' 05g01 328
GRCUP = 1y213+byb4/ 0B0TL 4G
DISCRIVINANY MUTHOD = 2s . ... 00401410
FORCE = 4. 00001420
STEP =40, e e - — 00001436 —
JACKL S 00001450
Cha/ e e e e e e oo 05001450
PRUBLEM TITLY + & + » « o «RIGE GO EFTS BANDS & EGROUNC TRUTH JSING RESIDUALS FROM ERTS BANDS REGRESSED CN SOIL™
: _TYPE . e
HUNEFF OF VAFIAALES TO FEAD ING o o o 4 o o 47 26
.. HUMGFR OF VAFIALBLES AGDEL BY TRANSFOPMATIONS. . 1
TCIAL WUMBCR OF VARIARLES 4 o o v o 4 o o o s s 21
HUMBF® OF GASLS TO PEAD INe o R — 660_ _ ______
CASr LEBULING VARIABLES o o o » RO W STTUHN
LINITS ANl MISSING VALUE GHECKED BEFORE TRANSFORMATIONS o n e
T\”;UT UNMNTT KUM3EA o o o o L ] 12
__REMTAD, TPPUT_UNIT FRIOR TO READING, . JATA, o YES

INPUT FUPMAT

(2AY 4 12F5.0/6F5. G

INTERRRETIVE TRANSFORHATIONS ARE

CHOP*¥SCL = GROP TYP *  SOIL TY¥Pe




VARIASBLES 70 2F USED . o e e
3 opuct TR TTes01 T T T T T s Teeb T T T e BT 7 enbz |
~ e &_g&02 9 8807 15 87C2 _1t 2423 iz B33 i
13 5543 14 avns i3 BLLCL i6 BS54 i BE0L
18 8704 e L . e .
“TFCLERENCE & s_v 8 & s & ®_ 8 E-Diﬂ__ - - . —— . ———
:"TC’EP‘TEE . = . « & ® = ‘i-ﬁﬁj
_ ___E:' TG"FE_H_GUEE_.__-_ *_w_®u__® & » 3;995
HETHOQ L] - L ] - L] . L - & - 2 I
. MAXIMUM FORCEC LEVFL + o . 9 e o o [
MAXIMUP NUMBER OF STEFS. 43
_PRIOR PROBABILEITIESs » o o 0,16€67 D,16667 0.16657 _ 0.150687 0.16667  0,15667
. BEFORE TRANSFORMATION e INTERVAL RANCE
YARIAELS MINZMUM MAXTIMUN HISSING CATEGORY CLITYGORY GREATER LESS THMAN
MO MEMIT __ LIMIY LINIT _ 5ope __BOBE ____ NAME __ THAN OR_EQUAL TG |
.. .i8 _CEGP TYXE 1.0%639, __ RINTHHET
2076040 G353
e L 3.08818 CoiN
4,00800 SUNF LT
e B _5.006CC _ AGH AGPR
3.00650 GRNE026
MUMBER OF CASEZ REACe o o % # = » % & w o » + » BES
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7-24d

MEANS

GROUP = WINTWHCT GRALS3 CORM SUMFALD NGN AGT GRASIRG ALL  GP
VARIARLE — . _— e ) L e
3 B4GL 1.569120 -0.85795 -1,43772 -i,3696" -2, 99480 8. 36727 g, oCcon
4 pscd . L . 2.76200 -1,73360__ ___ +»1.A1999 _ _ _=2.36195______ -3,18165 "m_":z.:esxe___m_”a.eoﬁcn_m__
5 Bali 247000 1., 63212 -3.64914 -1,87784% «~3,91160 L1881 D,0C000
. B BTCE l.202329  1.3323e  =-2,27814  -D0.4030% = -<1.997L% C. B7E51 .0000¢0
7 8.2 ~0.927L6 7 -8.58115 -, .635986 Oe14982 “2.56732 1.u T4G ~0.30CNG
8 BsD2 . mBSARLT ____ m1,87437_ __ ___ G.32492 -0, 37032 R0 PHLAT _ 24 7T77CE. —0e00600
9 B6LZ 2.49616 -0.75162 ~6.78373 0. 32342 1.73539 0.83528 0.38600
10 B7E2 . ___ . 2412€66 ___ .  D.hk9972 ___ ~h,,17528__ ____ 0. 06245 L 1.58808 _____=C.i2327____ =0.00080
11 84E3 -0, 75727 -1, 66731 ~2.,65159 ~0, 0033 N,16188 2.2224 0. 00040
.. 12 BBCI___ ~G.85P60_ <4, 7516 ~6,17117 _d.78E27 Lau3ap) 4. FPINT N.,055%9
13 £Lo3 ~2.26619 B, Q7574 2.13137 2. 651673 “1.h8179 1. 581374 D.306H¢
iy 2703 . =1.29774 | BLE3BL5 _  2.48124  _ =1,82243  -1,1794G  0,453L06_ 0.00038
15 auCs 39,4569z 35,373500 30,27731 39,0572 37442857 36. 7558 35.58182
16 B5LY 43.65401 _  35,31250  _ 24.6385 ____ 42,55763__ 4142857 37.@0349__ _ B7.38130
i7 Dol 7.72736 -2.8/739 L.0nkbs -1.,47321 ~34 31515 -2, 20323 0.060048
__t3.prce___ _~U.6&2RY -1, 46367 5471987 -2+ 09891 ~2.81324 -1. 62108 ~0.060¢0¢0
19 CEQP TYP 1.00069 2. 00000 2.20003 4, 00081 5, 00040 8, 60000 L .09242
COUNTS 237, 16. 119. 52. 7 229, 6568
STANDARD DEVIATICKR
el FL?ROUP = WINTWHIT GRASS CORN SUNFALD NON AGR GRASORS ALL TGP
VARIJELE
3 oe4l1 4y TH255 T 3.91058 7 7 3.49216 T 2.3235387 T 2.39269 7 T "Zus13Lz T 3.91842 7
4 Bs0i 737039 __ _ E.26bibt 55,3500 4426485 2.92138 _ ___ B5.uC93e____ 5.13589
5 ORI HeALUGD £.57121 e B7T597 L,106%5 3.07.203 G.ite32 Bub1t8Q
6 Bt 3,59l 3.72961 22824 2,4BU33  2.79RY¥8 _ 3. ERTE6_ 3.65826
7 LuC? bye32E4Z 2+55569 q 154919 4.52390 TG ereNg 4.55961 u.arfuc
u a5z Bedle324 G, QTTT7 | be3EEH B.0R277 ___ 10,08%09 __ 6.BC776 - 4.1577 }
9 Bo02 5,90198 5, 07116 " 97639 5.503L) B.RATED 6. GOEE3 5.u337«
10 b7r2 . LobizZE2 Lo 4RI L.184591 . 3.93182 _ 5.43%28___ ___beGBBL____ bo23641
11 2473 478437 2, EBTS 347976 5.01387 5.57129 5. 43167 4.532R3
_olzoesng o 8,19375_  4,8914Q £415978 8491803 BeBtints 19.62152 _ B.G652Y
- 13 #&037 7 eAP5%5 B. 86871 Eall 300 I-EDPS’ 7« 2005 6-56L£4 TegC911
14 B7C3 4, 28036 4, 23783 3.8010w _  3,9%233 37704 4.754959  bL.35185
16 L0k 456630 3. 32415 "T.56519 He B4EZY 3.73579 4o u3i60 be3u497
1€ BSOE  _ Be23450_ 6, 03013 7.18150_ "B, 48161  B.H5117 8. 26803 _ 8.02854
17 Rt Dy B.83879 6£.03798 5,95825 5.75437 Te 2877 7. 08856 B.687RF
L. 18 B0y B.T955w L,43363 E,07763 2.73539 2.95266 3. 64761 4,02355
19 CRCP TYP g, 0. ' e d. D 0. d.

A e e R aemm e ey At —bemre = e ——

T ener

ettt a


http:2.551.59

STEP NUMEES T F

VIRTESLE F 10 FORGE ¥ VERTIZ(E T3 FARCE  TOLLGANTE
_ .. _REMOVE LEVEL * . EMTER _ LEVEL L
GF= 5 €55 ¥ OFz 5 654
e 3omunty 1u4,BRE_ 1 1.000006___
¥ 4 8521 15,649 1 1.,005C00
———— pd 3 Bsld 16.2+2 _ 1 1. 2028515
x 6 8731 15,632 1 1.GCCGEG
e * 7 8up2_ _ 8,026 1 1.009%a0
* 8 33502 10.825 1 1, 000000
. * 9 B&L2 34.924 1 4.300000__
* 12 B732 35,433 1 1.000000
* 11 8433 17.848 1 1,056C98
* 12 8503 5,659 1 1.0620CC
e . * 13 5803 9,220 14 _1.,00000%8
x 14 5752 14,325 1 1.069020
* 15 2404 74,686 1 +1,802032
= 18 3504 33,452 1 1,80G653
> 17 2504 15,5514 1 4.002C29.
¥ 18 =Z7t4 60.767 1 1.080080%

BB2-5



STEP NLM3ER € - - T
_ VARTIABLE ENTEFED__ 6 EB7C1 . .
__VARIABLE  F TO FQRCE _ +  VARIABLE F T EQR TOLERAMTE
REMCVE LEVEL ¥ ) T T ENTER TELEYELT -
o .___DbF=_ 5 649 _ ¥ L OF= 5 Au§- L
& BSCL 7e7H9 i ¥ 3 el 1l 0.548 4 0.89377
B BIDR% 5.104 i * § 38501 Be332 1 0.656732
18 B7D? 7e55¢ 1 » 7 B4C? 2.348 1 5, 7566538
.12 BS5G3_ _ 1B, 09E 1 * 8 B5C2 2,953 1 _8,72223%__
16 BS5Ds 33,399 1 ¥ 9 E5T2 2.358 1 0.1%56545
.18 B704 47,355 1 * 11 8472 1.531 ¢ N2 579566
¥ 1.3 85(3 2,231 1L g.L7213a
N ¥ 14 3723 2.08G 1 G.619224
x 15 Buab4 C.e12 1 n.,0311i52
L i - » 17 B524 1,295 1 04030525
U=STATISTIC 0% WILKS' LAMEDA (.3 1;3335__m_m;55egeg“qF_ggszagw 5 5 65%
G FPROXIMATL F=STATISTIC 29,311 CEGREES OF FREEZAQ0 30.00 2598.08
F - HETRIX DEGREES OF FREE[QOM 6 &L9
HINTWH  GRASS CORN SUMFAL  NON AG
.. _BzasT 4,52 . -
LOFN 139,32 19,3¢
SUMFAL 7 hbk 5,67 7i.bb
N AG 1.59 1.83 14,08 Qebi
o _ GRASCF,___ 22,04 _4.45 121,72 5,85 1.11 ) _
CLASSIFICATION FUNCTIONS. . . — —— o
_ _GROUP_ = WINTHHZT GRASS CoiN SUHFALQ NOM AGR GRASCRS
T VETILBLE
) & BECL____  «f4,n4Q0€94_  =-D.51205 _=0422557 _ =0.53239 _—9.53287 -0, 4333
6B arii C,14B06 + 20585 -G 37200 0.57411 9, 87782 J.27572
L. 10 8FF2__ . =p.52997 __~0.48882_ = TRATH LE21T73__ =0,.47158 ~0. 5713
12 8533 -G. 03528 -0.183%4 —f.i%419 -s.-_euz dedu227 £, 3.515
45 BS54 0.S2884 B. 81346 L B55CTY D.S8428 0.,93567 0.3572%
18 B7C4& D, 05561 -D. 04277 G.52553 -0, 33326¢ -1,104%6 ~0.521£5
TCONSTANT -21, 04237  =1€.89573  <13.85732 -23,35702 -21.740ED -18459751
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T CLASSIFIERTION MATAIX T

GROUP  PERCSNT  NUMSER OF CASES CLASSIFIED INTO GROUP =

a _..goRerCcT e
HINTWHET GRASS CO2N SUMFALG NGH AGR 6RiA50¢5
_ WINTWRET, 39.7____ 94_ . ____29____ A% __ __._ ko _ 31 _37 .
GPASS L3.8 2 7 2 3 1 1
. coR’n 773 2 14 92 4 3 X
SUMFALO  &4P.& 5 3 1 21 3 14
MON £GE __S57.1_ . @B G 2 T S
GRASORG  Lb&,S 27 36 2 32 30 182
TCTAL 48.5 136 89 108 162 77 A
T TTJACKKNIFED CLASSIFICATION
"Tgrove T PEFCENT  NUMBER OF CASES CLASSIFIED INTO GROUP =
e e BOPRECT o — R
HINTWHET GRASS CORN SUHFALO NCN AGR GRASOSG :
C___RINTKHET__ 39.2 o3 29 11 40 31 ~33
GRASS 31.3 2 3 L 2 1
_ CORN  _ TB.F 2 15 a1 5 3 4 :
SUMFALO  3u.5 £ 2 1 20 3 in
__ HOM AGP 15,3 1 1 8 3 1 1
CRASCRG  4bad z7 3¢ 2 32 31 101
TGTAL 471, 131 59 187 103 76 154
StMMAEY fagLe T T T et ot 7T B
STEP VARIABLE F VELUE 70 NUMB:R OF U-STETISTIC LPPROKINATE
NUMEER ENTEZRED REMO VED ENTER OR REMOVE VARIABLE'S INCLUDED . F-ST4TISTIC
T T T e psak 93, 4517 l 0. 5833 §3.452
2 18 E7C4 48.5812 2 L. 4251 8S,7 50
R 12 3803 - T21.3387 3 U 3654 55.828
4 4 ESGL 8,2584 . Gu3433 44,981
5 10 6702 7.8222 T3 G. 3238 34,273
6 6 BID1 L B.1033 3 0. 3116 29.311
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Percent of Variation Between Groups Explained

Eigenvalues 1.48721 0.20053 0.04240  0.02807  0.00297
Percentage 84.44 11.39 2.41 1,59 0.17

Canonical Correlations

0.77327 0.40870 0.20169  0.16524 (.05438

VARTABLE _ ° COEFFICYENTSE FOP_GCANQMICAL _VARIABLES

R _ i
4 8501 __ .. -0s04524 ____~0.05543 811836 __ -G.{S478___ =0.£3511

& 8701 0,0579% ~0.0672% Ge 0051 0413157 0.21326 |

10 BTLZ__ _ B,072S2___ ~0.03212_ __ 8.09430__  C.1P3353_ _ ~B.200%0
12 B03 0.02d5¢ 0.05266 0.04%19 -0.56724 =0.6L53

.16 BSGH_ ______ 0.08181__  =F.93433____ =0,00049___ =0, 0272 _____ 0.14793 _

19 3704 “Gy1671L ~0,06€639 -0.03225 -0.10012 3.23198 .

CONSTANT ~3.09824 1.36¢23 3.42792  2.37545 -1.815.5 )

GROUP CANONIGAL VARIAELES EVALUATED AT GROUP MELMS |
o WINTWHET__ . 0,65676 ___=0,F1G38_ ___ 0.05567____-0.039%2___ -0.00232

GRASS 0.07913 -0.203%7 -1.,03871 1.04438 - 0.64632

__ GDBN __ =2,56989 = ,B5783__  -F.032G%___ =0.4i215____ =0.06271_ .
SUFFaL0 T 0.81931 §.21319 -0.64188 -8, 06151 0.95599
o NON_AGF_ 0.922€1 0. 32635 -6e52538 0,17233 -0.42816
GRASORG 063527 0.52409 Be12356 -0,01119 G. 00354

BB2-8



GROUP Mean Symbol Symbol

Coordinates for Cases  for Mean
Winter wheat 0.66 -0.52 A ]
Grass 0.08 ~0.20 B 2
Corn -2.57 -0.06 C 3
Summer Fallow 0.82 0.21 D 4
Non-agriculture 0.92 0.33 E 5
F 6

Grain sorghum 0.44 0.52
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APPENDIX BB3
Discriminant Analysis of RICE County with ERTS
Bands Raticed Within a Date =~

Transformation of QOriginal Variables

1 QURPAUTIYE TRANSF{Y,KASE,NFROG,USE) )
P] CAHMAN/GSTCY3/PADILY )Y, X018 !
3 DIMENSTICH X{1) :
4 B1 & X({3) + ¥(4) + ¥{3) + X{&)
5 R2_=_X(7) =+ 1({RY + ¥{9) « X(139})
& 23 = ¥(11) « ¥(12) + H(13) + ¥(i4}
5 RY = X{13F) + ¥(16) + X{17) + ¥(iB)
8 ¥(33. 5 X{31/73%
9 X(4) = Xt43/3%
10 ¥t5) = ¥{Z)/34
11 ¥{a) = x{£3/774
12 ¥(7) = ¥(73/3?
13 ¥IRY = X(P)/32
14 X(%Y & xt3$)ysaiz2
1B ¥(10) = Xt12)/n2
16 ¥i11y = vi113/33
17 ¥(12) = ¥{121/R%
18 ¥U13) = (i3] /33
19 ¥{14) = X{23)/93
an xU15T = ¥l157,34
21 __ Hig6)y = X{133)/34
TTTTT a8 XV17) = x(21s5) /34
?3 X{18) = x(1%)/34
T4 RETURN
- 5 EMD
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UMNIVERS]TY DF CAL]FPRPIA: LOS ANGELFES

Th THTS VERZIQN oF runp7d
-~ AROUP CODES AR cUTPOIMTS »UST BE STATED,

FRAOGTAH CONTRCL INFORMATION ’ =
___PRALEM TITLE = 'YRICE 0 SAMP, 1, RATIO DATA',/

inpuT
VADTABLE = 20,

FORNUAT = (25, 12F5,.0/6F5,.5) 1,
cAse = 6bq,

UhpT =2 12,7
_VAsmTAR ADD = 4.

TTNAME T HOW S TCCLUMNY , vB 401, tB504 1, 1BEDL Y, tR7DL, 1B4D2,
_,___“_m"_“w_'9502"19*02!;15792'.'8433'.'b5n3',faéasl,ra?nsf,-a4a4|,t3594r,

TE&04Y, TE7047 , 'CROP TYP!,1501L 1YP 1, CROP#SOLT,
LEE = 32415:657,8,9,40041,22:13714015:16517,18, 20,

LAFRL= 15,2,
5°DUP = TCROP TYP1,/

TR ALSEFARMAT [on
X(21) = X(19)ex(2e)./

T GRAUP TODETET1,72,3,4,5,8,
MAME = TUINTUHET!, *GRASS', FCORN' » 1SLUMFALOY,

tNON AGRT, '5RASORG!,/
PR[_T STEP,

T CLAS5 = 1!?|3.4;5;61778;9]10]11312?1311‘315|/
PLNAT CAnON,

T RPOVE R 1,2,3,4,5,8,
GLOUP = 142530448,y

RTGCAIVINANT RETHOS = 2,

. FoHCE = pyo
- TETHRP T2 40,
_JACKL/

FROBLEM TITLE o o s o 0.+ -RICE CO SAMP, 1, RATIO BATA

WEMBER OF VARTATLFS TO READ IN, + » o ' 28
o MlJuRFR OF VA"IA—‘LF HDDhn BY ,RANSFOR”ATIO"’ (] -‘h
TUTAI NUMPER_ OF UAPLABLFS I 21
T NUMan DF TASFS YO FEAD I, o+ + + 2 3 oo 650
SL LABEL IRNG VAP]A'LES . ’ COLUMN
- - t:urru Ao MIGSINGTVALUET GHEc&sﬁ‘ﬁErnﬁE“TﬁiﬂsrﬁRﬁITI»ws
I~PUT UNIT bUﬂpFP « s . e [ "t 12
M NG InPUT TP PP[OR 10 ﬂEanvu, . DATA. v ¢ YE

1nPUT FORMAT
(245,12F5.0/6F5,0)

1LTEAPRETIVE TRANSFUHMATIONS ARE
. CRLPaSOL = CROP TYP s SOIL TYP,

REPRODUGIBILITY OF THE
BB3~2 ORIGINAL PAGE IS POOR



TUTUTTUYARTESTES To SE USED —
. 36401 4 #5ny 3 BEDL & 5791 ? _ 54pZ
nogSp2 § FBLZ 15 E702 1y E9n3 <z ©503
S B&b3 14 FIDS 15 - B4D4 . 16 B3 +7 g&hs
8 R7G4 20 S0IL TYP
Tc‘ LR""'CEO Por * " 8 3 8 Glniﬁ
. _EIITC@ [ 1 [ [ [] 1 [ [] 4-008
' F' Tf‘ lRW‘O\JFI L l.l v o0 ! 3.*996
METHDD 2 o v 0 0w a3 4t 2
MAYTMUM FORCED LEVEL |, .+ G
— BAYINUS NUMEER. OF STEPS. 40 __ _
PRICAR PEOBARILITIES, v » 0.15667 0 LA6E7 2,15667 Del5687 Ge26667 0136867
BEFORE TRAMSFORMATION INTEAVAL RANGE
“yat P aARLE HIN]HMUNM MAX THUM HISSiNG _CATEGORY CATEGSORY GR=ATER LESS THaN
o NANE LIHTT LIMYT CoDE CorE NEME - THAN OR EQUA[ 76
19 CROP TYP 1,00000  RINTAHET
-~ 2,00800  GRASS
3+00000 TarN
4, 00000 SUMFALD
5: 00600 AN AGR
l - 8,00008 _ GRASORS
. NMUMBFR OF CASES READ, , 4 4 + ¢« 4 s 4 ST £69 _

BB3-3




r-£44d

" M ANS

- in 1AL GROUF &  WINTWHEY GRASS CORN SUMFALD NOWH agR GRASORG ALL 6P
VARTAULE
=z man{ 027447 G.27279 G 29630 0vR83ns T 7T T 29059 Grehady 012R1793
__ARBDL DePR933_ 0.,2353% 026277 Dy244496 2,25525 L0647 012R3F8
& RN 6, 30878 n, 32741 Dy 296A7 0, 3iias 0,30108 £,31148 36758
b _R7NG 0,15747 n,16987 f,14417 0,160.i4 0,15733 £,159856 G,15647
PTRANS 0, 24027 0, 24938 0,26615 0.‘?49".6 0,23343 Ge23524 0,24659
. R nLN2 N, 23704 0.24965 D, 27787 024949 L By23287_ g,26285 1 Ea5] |
f pen2 0, 34P75 0, 32278 0, 39710 033678 0,34733 £,32241 o Ir7en
_in RINZ__ _n,1p412 0.17%2% 0,157284 0,171 18637 DLIABEL 0,17812
13 fang Fr26568 §,26068 0,25698 0,27247 g,28924" £,26%48 n.?mm
12 nsng n,20479 n,2353n 6,2°122 0,27346 D,z26880 B,27%1L3 0,26057
=T i REN3 —IT5E TS ITET T 3T75E To3TED Fr3iedh FraTIes 0|$Tgb2
14 B/N4S 0,15060 nN,1651% 0,18642 0,145:.9 0,14846 £;44758 ji5472
"1y p4ng T TH, 25413 0,25629 027003 0,23936 6,25862 5,573 o.aagna
1A R5N4 BeP7R7S 0,25564 0,17840 D,27944 0,243584 0,24378 D)75504
17 mapa T 00187 NI EETS 0, 00130 5, oG TNy G,0pi98 ™ "7 0, 001897 D,00L75
1A B7D4 0, 00101 0,00184 0,00130 B,00147 0,001198 ¢,00139 0400175
e FRTEGILTYYE FATAIY PP 4-T | M- 2 X §-1-X | T e61NY 2, 4:957 29258 BY3C697
10 CraP Typ_  __4,00000_ __ 2.00000 3,00000 4,00000 5400000 ___ __ 8,00000 408242
GOHLTSE 237, 16, 119, 52, e 229, -
o __ STaMDARD DEVIATIONS
pot A lFiROUP = YINTHRET GHASS CORN SUMFALD. NEN At __GRASORG AL 6P
vAnpArE . T .
X ORADL peLP4nY N,02695 Ci03413 002443 0-0:879 £e03022 D1nP333
T4 aonyTT G,C3130 0. ndP37 Gradeeq T 0 023NET TR puARy T T pinEy T 0403405
5 R6D, n,6r415 N.0s623 0,0%204 0,627490 0,02090 £,0x525 0,07803
T RINGT W tiPeeh iyn3234 0 ORESE 0, 0240% 0702&7‘ B GERSETT T 00y
7 nAnz 0,07123 n,n2n9s 0,05894 g,02028 0,023 a.ﬁ?wé 0,070%14
A ALNY T T g, rAdn? T 0, 03%20 TG, 02220 T 004149 T o.oﬁ3°4 £oouvée 0,038.88 T
9 Reng n, 03309 0,072B37 0,3°7n48 g,03272 0,08467 £,08739 n,n2¢24
T 4n BRINZ" T, 0IA63" N;02540 07 15940, na T 4 0, 042217 T L,02967 Dy NPESTTTT
11 P4ang 0,01985 oin2524 0,019%1 0,GLE73 0,01122 G.,02¢07 0,a0202
Tty REDI 60917 03780 0, 2307 g, u237% 0,04750 T, 033738 0, 03138
13 RADS ‘ n,n2370 0,03708 0,02741 0,01553 0,01277 £,0279% 8,0757°9
14 RYPE TTTTTTT T T, 018137 T 0 09“84'“"‘“‘ 102129 (N RN A B F IO LY S I -3 A A I F-T i E T S
15 R4&N4 0,01701 '0?d34 Gyn2214 n,01332 G,01244 D 0AcL3 0,09982
T4k BHN4TTTTTT g.02920 064199 034851 04,0292 By0;39%2 G.0p047 Dyai35]
17 R6N4& 0. 06026 6,00035 0,00034 0,00024 0400829 . 6100034 010001
TAa7R7A4 0, 00028 t,0003%5 O,000%9 0,00004 0,00829 £ 000349 n,00021
2n S01L TYp c N 65445 0.47871 0:50195 0,64094 0,53452 £.56738 0,50433%
TTT19 CRNPT 0, 0, o, 0, i

TYP 6, . 0.




R TR L ey 3 -_—

STEP NUMBER Y

VERTAELE F 10 FURCE  TOLEEARRCE

VARTABLE " F 10 FORCE #
REMOVE LEVEL = ENTES  LEvEL
DFx § 655 * DFs 5 454

a 3 54p1 9,947 ¢ 1,000088
a 4 RS50Y h,652 1 1,040000G
* 5 86D1 5,216 1,002000
& 6 8701 6,706 i i,0600n0G
. 7 BADZ 26,490 1 1,0620960
» 8 REDZ 26,553 i 1,000000
* § RAD2 31,596 1 1,24C000
* 10 57D2 26,7580 1 1,00850¢C
» 11 84p3 12,881 1 1,055000
& 12 A%D3 52,217 1 1,000000
» i3 Rén3 37,691 b 1,080000
» 14 B7D3 47,498 1 1,060500
* 15 B4D4 65,749 1 1,08¢c00¢8
& 16 8504 158,054 i 1,3080c000
8 17 26D4 64,457 4 1,362000
9 18 B7D4 64,457 1 1,0866¢50
. 20 SQJL TYP 2,787 3

1,060000

BB3-5



Y
o

TTRYER NUPRER 7

YARTABLE ENTERER 1A K704
VARTABLE F T0 FORCE s VARIABLE F Y0 FORCE TOLERANCE
REMOVE LEVEL Iy ENTER LEVEL
bFe 5 £448 L3 DF=z- 5 547 )
3 BaD1 8,617 1 . EREESEN 5,718 1 G050 4Es
4 hSb1 10,3067 1 . & E7D1 0,718 i £.095501
9 GEALZ 9,408 1 @ 7 S4L2 1,957 & G, 235545
12 ESD3 17,413 1 . g B%D2 2,958 % 00541429
13 BED3 7.780 1 D 10 5712 2,417 1 0ii67474
1.6 B5[L4 32,469 1 3 11 3403 1,097 b1 0,280885
18 B7D4 6,859 1 . i4 5703 1,607 1 §,23714%
» 15 B4D4 i,142 k| §,161533
- * 17 3654 . 0, i LD
b 20 _SCIL YYP 2,185 i 0,874156
Y~-STATISTIC OR MILKS! LAHBDA 0,3J00%44 DEGFEES OF FREEDOH 7 5 654
- APPROXTMATE F~STATISTIC 29.824 DEGREES OF FREEDOM 39100 2728.32
F = HATRIX DEGREES CF FREEDOHM = 7 &48
ViFTUH  GRASS CORN SUMFAL ™ NUR AG
ARASY 4,50 -
GORE 32645 16,58 ]
SUMF AL 4.77 4.50 54,53
N AG 1.29 2,10 14,07 D73
r RPASOR 13,42 4,34 112.4% J:134 1.12
CLASSIFICATION FUNCTTONS
GROUP = WILTWHET GRASS CORN SUMFALD NON AGR GRASORG
VARTAELE
3 B4Dg 757,84415% 753, 43532 757,30468 784,55755 793,82223 .775,58604
4 R B0, 47545 15, 3068% 5586445 YARLEEE] Ty ieday ZC. 95501
9 R&h2 631,15462 616,59192 S86,%6598 621,62938 547 ,55247 645,37984
17 R5H3 FREBTISIHE  3336,9T3B0 339G, 67594 SABNLERELD 338D, /553F  gyRrT eacEy
13 R6N3 4220 ,32990 4241,10834 415%2,77552 4227,0:852 426%5,80273 4257,22339
16 RS54 53,367 34, LYV I E B, EEEZ 52474508 FE, 42541
18 R7n4 7210n8,69355 74492,96191 7n%45,27246 Ti588,50586 T44E3,554469 73I89£,40918
COESTAMT ~1398,0662] ~1390,%4%486 =1345,63572 1405,086682 =1437,11513 ~14317,+49911

BB3-6



CLASSIFICATION MATRIX

GRrUP PERCENT  NUMBER OF CASES CLASSIFIED [VTD GROUP «
) GCORRECT o
HINTWHET GBRASS CORN SUMFALD NON AGR GRASCRG
WINTWHET 43,9 104 33 7 31 33 2
GRASS 56,3 1 ] 2 4 q 0
crny Bo,7 3 12 98 3 1 -
SUMFALD 28,8 11 1 1 15 g 6
ADY AGR 42,9 .1 g ] I 3 ]
. GRPASORG 59,7 26 28 9 43 38 91
TGTAL 48,2 146 B3 108 e 83 140
JACAKMIFED CLASSIFICATION
GRrIP PERCENT  NUMBER OF CASES CLASSIFIED INTO GROUP =
CORRECY
WINTWHET GRASS CORN SUMFALD NON AHLR GRASCRG
WINTKHET 43,5 103 33 - 7 32 33 27 :
GHASS 43,8 1 7 ] 4 1 i
ChaRN 79,8 3 12 95 3 1 5
StrfFaLo 23,1 12 ] 1 iz 9 16
NOM AGR 14,3 1 ! ] 4 1 ]
GRPASORG 38,4 27 29 3 43 39 B8
TOYAL 56,4 147 84 i08 98 84 13%
SUw<aRY TABLE
STEP VARIABLE Fvarue 1o NLHEER GF U-STATISTIC APFHOXIFATE
-HEUBER ENTERED REMOVED ENTER OR REMGVE VARIAELES INGLVUDED F-~STATISTIC
1 16 R5H4 158.0%40 1 0.4528 158,054
2 £2 RSD3 16,0566 2 0,9033 75,060
3 4 n5D4 10,2282 3 £,3739 51,378
4 9 RER2 10,4756 4 0,244% 40,728
5 3 fabt 7.2921 = 5 0,3277 33,854
& 13 REL3 4,8231 & 0,21460 28,907
7 18 B7D4 56,8585 7 D,2008 25,824

BB3-7



Percent of Variation Between Groups Explained

Eigenvalues 1.59526 0.20544 0.03502  0.02345 0.00558
g
Percentage 85.55 11.02 1.88 1.26 0.30
Canonical Correlations
0.78402 0.41283 0.18395 0.15137 0.07447
VARJABLE  COEFFICIENTS FOR CANONICAL VARIABLES
51409
3 Ra4n -3,52706  -18.71295  ~14,03323  =26,5352%  23,51809
) ggﬁi 9,82732 11.2619% =4, 42753 27,3085+ 2y7218¢
9 R&N2 ~11,33526 9,1243? 1,85674 §,35455 27L:§éy?
17 6503 ~71.9€136  ~39,5B158  9,8123%  3C,72837 1454993
1% ROPR ~15,h3063  ~36,52100 21,9342% 30,47595 2-;£f:§§
ia DEnd ~23.53747 11.17962 -§,63672  -23,18737 -lﬂeggg;e
17 8704 =529,16712 ~1671,79785  2467.,53%8%  2326,55138  410%;1004y
CONSTANT 19,46450 21.50764 ~2,76553  =18,27491  *24,63348
GROLP CANOMICAL VARIABLES EVALUATED AT GROUP MEANS o
NI THRET -0, 66465 0,52615 ~0,h2147 0,05491 »0, BL544
GRASS 0. 63911 9.03610 1,14025 “0122403 ~0,0569%
conN 2,65928 D, 05333 -1,03547  =0,05623 0,0077¢
SUMFALO =0.85401  -0,138%2  -0,16052  0,48089  +0,03742
NG AGR -~1,13859 -0,20112 0,14124 -0.182%; 0‘7‘8§§
L GRASORG -0.4687%  -5.540%1  =0.002p5 0,081 =0.09
BB3-8
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GROUP

Winter wheat
Grass

Corn

Summer Fallow
Nén-cgriculfure

Grain sorghum

=0.66
0.04
2.66
-0.85
-1.14
—0.47

0.53
0.09
0.05
-0.14
-0.20
-0.54
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REPRODUCIBILITY OF THE
Cﬁ%ﬂEﬁ\Alsf%U&EﬁIS PO(ﬂ%
APPENDIX BB4
Discriminant Analysis of RICE County with
'NON-AGRICULTURAL' Category Not Used

to Calculate the Discriminant Function

BMDP7H -~ STEPWISE DISCRIMINANT ANALYSIS,
HEALTH SCIENCES GNMPUTING FACILITY

(UNTYERSITY OF CALIFORMIA, LOS ANGELES _

“TIN 1H1S VERsloNTOF ENppT7M
e == _GROUP_CpDEgS QR _CUTPOINTS MUST BE STATED,

TTPROGRAN CONYRAL [NFORMATION
_ PROBLEM TITLE = 'RICE.CO.SAHMP. 1.0,/
INPUT . .
o VATABLE = 20,
FORMAT = *(2A5,12F5,0/6F5.0) ',

____CAJEnEﬁfGQI
URIT £ 12,/-
__"VARIAB ADD = 1'

NAME = 'RAYT ICOLUMNY, 'R4D1", 185011, 'BEDL', 'B7D11, 184081,
__ﬁﬁnh___’3592"'3602'1'97921!'9403"'9553[LL3653Lt152D3LLl5ipﬁlilﬁ§E§li__

'8604'.-8704'.'CQ0P TYP',tSOIL TYP','CROP&SOLY,
e USE_ = 3041546:728:9,10211,32,13,14+4%,16,17,487€,
. AB-’—L = 12

%noup = j;c,-np TYP, /.
GROUP CODE = 1.,2,3,4, 5 8.
.. NAME = 'HINTWHET!, 'GRASS':IQQRHLLESUHEALO'-
TNGN AGRY, 'GRASORG!,

.m____.US&.E_lRINIEHEILLLﬁRASS'-'CORN'"SUHFALO';‘GRASGRG'./

TRANSFORMATOM

_— X{21) = _X{19)=%X{20)./ —
SAVE

e UNIT = 10, I

CODE = 'RICE CoO°',

__LABELL = 'RICE CO_SAMPLE 1 RaAW DATAY,/
PRINT STEP,

e CLASS 2 102:304+45,6,7,8:9:50:32,42,13,14+15.7
PLOT CANDN,

GROUP_= 1,2,3,4,5:8,
fikour = £,2,3,4,8./

. DISCRIMINANT METHQD = 2.
FORCE = ¢.
e . STIEP = 4G .. ____
JACK./
e ENDA L

PROBLEM TITLE . . + o . + <RICE CO SAMP, 1.

NUWEcR OF VARIARLFS TU READ INQ L T T T . 20
. NUMBER OF VARIABLES ADDED BY_TRANSFORMATIONS . 1
YOTAL NU-CER NF VARTABLES & v 4 o v s o o o x o 21
__NUMEER DF _CeSFS T0 FEAD IN. o o v o 4 o o & 4 660
CaSF LABELING VARIA.LES , . , . ROW SOLUKEN
_ LIMITS anp MISSING VaLUE CHECKED BEF‘GRE TB_ANSrORH_}TIONa____
{NPUT UNIT NJMBER W v 4 v 4 - 12
.._____ REMIND INFUT _UNIT. PR[OR_IQ_READING. . DATA, . . YES

IRPUT FORPAT
(2A5,12F5,0/6F5,0)
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. _INTERPRETIVE TRANSFORMATIONS ARE _ .
CROP&SQL = CROP TYP # SOTL TYP.

VARIABLES TG Bg YSED . S
. 3 B4py- 4 D501 5 Bsha 6 BIM 7 Bab2
e e et e B mSD2 09 8B8D2 40 _B®?D2 31 B4D3 ¢z 8%L3_ _
13 B6&E3 14 8703 15 B4D4 16 B5D4 17 B&Rs ;
. 18 RB7D4 20 SollL Typ
TOLERAVCE, , , , + v 4_e s B, 010 o

F-TOPF'\'TER [ I—O .o r 1 or ‘j.ﬂﬂu
F-TO-REMOVE, |, , o v 2 s o 3,996 _——

- “ETHOD [ I B ) v *r 1 r t % 2_
. HAXHUM FORCED LEVEL , , , 3
HAYTHUM NUMEER OF STEFS. 40 .

_. _PRIQOR PROBABILITIES, . . « 0,20000 0,20000_ _ 0,20000_ 0.28000___.0.2000¢ . R.200000 . _—
—eiw e smme——— .._.BFFQRE_TRANSFORMATION _ _ . . . IATERVAL RANGE
VARIARLE MINIMUM MAX IMUM HISSING CATEGCRY CATEGORY GREATER LESS THAN

NO, NAHE LIMIT LIMIY CoDE cohE N#KE THAM OR EQLAL YO
19 __ GROP_TYp 1.00000_  FINTWHET
2.0C000C GRASS
______ . J«00000_  CCRN- |
4.60008 SUMFALD
J 5.00000 NCh AGR
GeqdUOU GRASGRG
_FILE I0 MRITE Sayg_FlLE ONTO 1S NQT A SAVE FILE,
NUMBER OF CASES READ, « 4 v 4 a-s s o e o 4 1 & 660
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£-yad

NN aoaaEd

5004 S1 H9Yd TYNIDINO
qHT 40 ALY

" MEANS

fESROUP & WINTWHET GRASS CORN SUMFALD NON AGE GRASORG GPS,, 0S
JVARIABLE .. R —— s s . — .
3 R4Dg 25.,50833 22.81250 2247059 22,48077 21,7149 21,09170 23.79939
. ARSDY 24466245 ___ 19.93750 _ 20.23829 __ 19459615 ___ 18,74429 | 20.45035 71186903
9 peny 29.10127 27.3125¢ 23.72268% 24,84614 22,71429 24,0349% ?6,57274
_ & RInA__ 14,7R4859 14,43750 _ 11.,420%7 12,3076 34,85 734 13,3973E 13,517/
7 panz 34,67089° 34,93750 34,057908 35,76528 33 ,00060 36,51066 35,6737
B oe5p2 . 33,84388 _  35,00000 36.45714  36,09615 I3, 14286 ___ 36,02620  36,418p7 __
9 K602 49,47257 " 45 ,93750 40, 37496 47,3846 a46,71429 47 ,51946% 4£,8ngHg
10 R7D2 ____ 26.54p08 ____24,75n00 20.35294 _ ___24.,8000n0 __ _ 2é,4c6cnh  _ 24,1054¢  24,3%069
11 R4n3 32,85854 31.87500 3157608 3303460 33,71429 35.729z26 33.,50652
_..12 B5n3 32,7594% 28,81250 27.69748 34,9576 34,14286 37,77729 3T, 8446
13 RANS 5R.79747 41.75000 43,3558 36,48¢7) 39,57143 42,53712 40,9%274
L 14 8/D3 ____ ___18.59916 20.37500 ____ 22,4A739 __ 15,1153 18,714F9 ____z0,1703%_ __ _ 19,44374
15 A4n4 39.45992 35.37509 30327734 39.05740 37,4p857 36,3755% T6,57274
_ 44 BUDG . 43,65401 . _35,31250_____ 24,03025 _____42,55769 __ AL 28571 __ . 37.,00849 . _ 37.843Rn ...
17 8604 48,91586] 44.81250 82,5378 46,8076" 44,35714 T 4%,52402 48,10260
L8 RTDAL __ R3.8RQEO_ 22,8125Q_ _  30,42687_ ___ 22.,50000.____ 21,71429____  22,6113%5 74,8851 _
2n 501L TYp 2,43338 2,31250 2,61261 2,46154 2,428%7 2,29258 2,39643
1% CROP TYP. 100000 2-00000 __ 3000004400009 _____ 5y00000 ... 800000 #s00270 ____
JCOUNTS @37 A6 MASy_ . 852y . Ta ... %29 . 653, ____ _
.STANDARD DEVIATIOMS - - - e - _
L. GROYP.=5_._ WINTWHET _____GIASS | CORN . . SUMFALD ____ _NON AGR ____ GRASDRE _ __ __ 6PS, W©S __
VARTABLE J
3 gang e 4 BB392 __3,69177 ____ 3,50085 . 2,33885 __ __ 2,751¢é2 2,44731 3.98209 .
4 RHNY, : 7455741 5,84773 5,13483 4,16%2% 323137 B,43378 27042
_ B ReNi _ L TeBCETL__ H,70044_ 6,GRTTT_ 410343 4,23140__  6,3IN70 &y AGPw9
& R7DL 3.74652 4.,04918 4,57857 2,5822) 2475455 3,76106 3,A7057
7 ORANZ 4,394 2,64496 A4, ne73¥ ____ 4,75637 5,53775 _ _ _4,51542 4,1985537
B B5n2 8,17043" 5,.05964 7,22318° . B8.490%) $,62352 8,77093 §,16422
_ 9 AN L b.77071 6,2R722 _  B.UP926 ___6,04283 _ __4,39%546 ___£,47997 - 6,7réRY
ip R7n2 4,57002 4,58258 4,47556 4,01712 5,14308 4,05591 4,317¢5.
_. 11 Bang ___4.BBA4T7 7,70493 _ 3,58405 . 5,4564) 5 32914 & 47290 4,87icd4 .
i2 RSn3 B,44104 5,02286 (28363 9,2618} 8,09174 10,524989 8,7r83%
13 B6D3.  B,12046 6 ,65R33 6.60009 . 7,94217__  6,75419 __ 8,82404 B, 0R3pe
14 R7N3 4,47325 4.09675 3,93779 3,63403 3,45433 4,75282 4,42444
. 15 Rranpd . 4.56630_  3,32415 3 .NEEL9 ' 4,84E33 3,73529 __ 4,43160 _  4,35022
16 pHN4 8,23480 65,03N13 7,38150 8,48161 6,65117 B,Z6603 8,04019
_i7 mand 7.72704 4,15596 6,07125 5,5670% _6,36209 7413534 6,80233.
18 R/DY %,98989 4,69352 59,6601 2,83187 3,251377 73,85505 47140¢L5
20 SOTL TYP___  0,63145  0,4787% - 0.G0A%S  0,6405L . 0,53452__  0,567I8 __ _ 0.5€477
15 CRoP TYP D . v} Q0 0 0 O

0«




- - - ot AT e w8 e - ———— — - B “ws e e — MR 5 4 e e — e em — —al - f s e

T gTEP 'NUMBER 0

VARTASLE F 10 FORCE VARIABLE F IC FCRCE  TOLERANCE
. REMOVE LEVEL * o -ENTER  LEVWEGL___ . __
DF= 4 649 a DFz 4 448
e 3 B4D1_ 17,679 1. __1,806000
* & B5h1 18,977 hd 1,069270
. 5 §6D1 17,177__ % 1,076828
. 6 B7D1 16,179 1 1,060233
s 7 B4p2 B.499 i _1,000900
" 8 35Dp2 11,872 % 1,08000%
. 9 BAD2_ 37,123 _ 1 1,080006_
* 10 B7D2 46,993 1 1,000092
t * 11 R4p3 20,494 1 1,000000;
; - . * 12 B503 28,755 1 1,000030
_ . 13 B&D3_ 10,360 _1_ _1,0008%0
. 14 B7D3 17,566 17 1,00027¢
* 15 B4D4 93,065 _ 1. _____ 1,006300,
& 16 B5D4 {16,159 7 1 1,000300
* 17 8604 22,129 1 1,000G55
v 18 87p4 77,971 4 i,0005¢0
* 20 scIL TYP 3,423 1 1,000000
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T §TEP NUMBER &
__VARIABLE ENTERED & B7D)

. VARIABLE 7 TQO _FQRGE___®__ VaARIABLE ___ F To TQRCE_ TOLERANCE _
REMOVE LEVEL » ENTER  LEVEL .
e ___DF=_ & 543 bl e . .. DF=__4 442 __ —— ‘e
4 8501 9,820 1 . 3 B4D1 0s744 3 0,08%750
68701 5,831 1 » 5 5AD1 0,316 1 0,961%23
10 87p? 8,757 1 o 7 54p2 T 2,385 1 8,752+33"
______ 12 asp3 ____ 22,267 %' . B B5p2_ 3,568 4 0,71433%
16 B3D4 42.059 1 * 9 56D2 2,996 i 8,1564%8
. _ 48 BTD4__ 64,975 4 . 11 B4D3 2,474 _ 1 0,07%214
) . 43 B4AD3 2,719 1 D,453¢26
i 14 8703 2,331 1 0,59259%
° 15 B4D4 - 0,596 1 2,05:737
— * 17 B6D4_ 1,438 1 8,08538e_ _ _ .
. 20 SOIL. TYP 2,591 1 0,853113
T U~STATISTIC OR WwILXS' LAMBDA  ¢.3081917 DEGREES OF FREEROY & 4 €48
APPROXIMATE F-STATISTIC 37.527 DEGREES OF FREEDQ¥ 24.00 2244.37
.. F ~ HATRI¥X _ TDEGREES_QF FREEDQM = 6643
L . _MINTWH _ GRASS CORN SUMFAL  NAN AG
GRASS 4,03 -
CGRN 141.11 19.70
SUMFaAL 6480 §.40 . 72.3%1
e JMONCAG. 151 1.73__ 14.32___.__0.42.
npASAn 22,42 4,47  424.50 5.00 n.97
CLASSIFICATION FUNETINNS
GROUP = WINTWHET GRASS CORYH SUMFALD. GRASQAG
_NARIABLE o A e - .
4 RSDL 0.04977 “0.0555% 0.146493 -9,07413% 001379
e & RIDL 026622 Q.41846_  0.05795___  0.209%1 . 0,189:i8
10 R7p2 0,7088% 0,74674 0.,45517 0.62050 0,586473
—__12.B%D3 0..3243% n.25838 0..26741  _0,36254 _ _ 0.,40734
16 BYD4 0,41178 0.25889 0.13434 6,46412 0,35453
—_18 B7D4 .. 038478 0.93061 1.51943_ 0,95078 _ _  0,9397%9 ;.
-~ CONSTAMNT -39.,70769 ~33,15%50 ~36,57932. _ ~36.75074, ~35.98156%
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T BLASSIFICATION MATRIX

T TarpuP PERGENT  NUUBER QF CASES CLASSIFIED INTO GROUP =
— ___CoRrECY __ _ _ ____ | —_ - -
WINTHRET GRASS CQRN SUMFALO GRASORJ
___ WINTWHET 43,0 102 33 11 52 39
GRASS 50,0 ) -8 2 3 2
CoRN 76,9 4 16 21 3 5
SUMFALD 20,4 10 3 1 21 17"
_ _NDN ABR _ O, " ] 1 n __4 1
GRASORG ~ 47,6 26 42 2 50 109
JoraL 50,7 144 103 107 133 173

JACKKNIFED CLASSIFICATION

GROUP PFRCEMT  NUMBER OF CASES CLASSIFIED INTC GROUP =
GORRECT ___ ... L e
WINTUHET G6RASS CORN SUMFALD GRASDRG
WINTRHET 42,6 101 33 11 53 39
GRASS 37,5 2 6 2 4 ?
____CoRN ___T75.6 4 17 %o T g
SUMFALD. 38.5 10 3 1 20 18
____NON AGR 0, 1 1 0 4 1
GRASORG 47,6 56 42 2 So 109
TOTAL 49,9 144 102 106 134 174
SUMNBARY YABLE
STED VARTABLE f VALUE 19 NUMEER OF J-STATISTIC APPRONTMATE
NU¥BER ENTERED REMQVED _ENTER OR REMOVE  VARIABLES INCLUDED . _F=STATISTIC,
7T 1777 16 uwsD4e 116.1591 1 0.5824 116,159
2 18 R7D4 64,5442 2 0,4163 BB, %4s
T3 12 &SD3 85,8983 3 ¢,2533 67,413
4 4 E5D1 9,8387 4 0.336% 52,492
5 10 B87D2 9.4544 = 5 0.3194 43,5843
& 6_R7D4 5.83190 5 0,3082 37,527
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Percent of Variation Between Groups Explained

Eigenvalues 1.52504 0.21103 0.03195 0.02824
Percentage 84,90 - 11.75 1.78 1.57
Canonical Correlations

0.77715 0.41744 0.17596  0.16573

YARIABLE _ __ COEFFICIENTS FOR_CANONICAL VARIABLES _ _ L
4 R5DY 0,04604_ __ =0,04759 -0,12397 ___=0,1018% _
& RINL -0,05455 -5.n6878 ~0,03452 3,19805
___ip_Rmin2 -0,07080 ~0,03510_ __ ~0,10859 0,08512 .
12 R503 -0,078%92 0,08052  ~0,03893 -0,07313
14 ®SMA = «p,0827B__  =0,n3407__  0,16165 __ -0,05329
15 a°n4 9.171*2 —n 04715 f,074ir0 -0,008R74
CONSTANTY 1,37220 3.14749 1.,53011% 4,474417
GROUP CANONTICAL VARTABLES EVALUATED AT BRQUP MEANS 7
b WINTWHET..__~0,A5664__ =0,5329% __-0,04744 _  -0,04085__ _
, GRASS -p.104581 -0.17709 “0.02529 1+05887
l,.___ __CoRN . 2.603B3___ _=0,04903 __ 0.02476__ _=0,022%2 __ __
! SUHFALD -f,B83325 0.1i%772 0.5%098 «0.,01434
e MOM AGR -n,94528 032912 040135 04203100 .
GRASORG ~0.47697 0.54448 ~0,0%620 “0.01743

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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GROUP

Winter wheat
Grass

Corn

Summer Fallow
Non~agriculture

Grain sorghum

Mean
Coordinates

-0.66
0,10

2.60
-0.83
~0.95
-0.48

-0.53
-0.18
-0.05
0.20
0.31
0.54
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APPENDIX BB5

Discrimination Analysis of RICE County Using

. Prior Probabilities Proportional to Frequency

. BMDP7HM - STEPWISE DISCRIMINANT ANALYS!S, . .
HEALTH SCIENCES COMPUTING FACILITY
__UNIVERSITY OF_CALIFORNIA, _LOS_ANGELES o

IR yHi§ VERSTON OF §DFIH :
e .w=~ QROUP CODES_.OR.CUTPOINTS_MUST. BE_STATED,

PROGRAM CONTROL INFORMATION
_ PROGLEM TITLE = TRICE_CO .SANP,. 1.1./
INPUT
—— - VARIABLE 5 21.!1 —_——
FORHATY = 1({2A5, 12?5:016F5 0y?1,
_CASE 2_660.
. UNIT = 12,/ .
_VARIAB ADD = 1, . . o e —— . ———
NAME ® tROWY, PCOLUMNY, 'B4DL'»1B5D11,186D4,1B7DL),1B4D2Y,
e . 1D5D2 1, 1BADS e, 'B7D20, 1BADZ Y, PRS0, 1BEDT , tBTDEY , 1B4D4I RS04,
'8604‘['37D4','680P TYP?, 1501, TYP';*CROPaSOL?Y,
_____ USE 5. 3144516, 7:8:5,10,31:12,13:14435,16,17,18,20,
LABEL = 1.2, ..
. GROUP = 'CROP TyPRI,/. i -t -
GROUP GODE = 10%,3,%45.8,
— NAME = "HINTUHET 1, 16RASS Y, *EORNY ,ISUNFALDY, —_—
THNON AGR',YGRASQORG!, .
e -PRIQR & 0,359,.0, 0244_ﬂ4lﬁ34.n4ﬂlﬂL_ﬂ4ﬁilL_ﬂ+347 l
TRANSFGRHATION
_— NE21). 2 X{19ya¥(20)./ -
SAVE :
- UNITY
tODE
——__ LABEL =
PRINT STEP, .
e CLASS = 102530405060 7080908021304 2013015045,/
" PLOT CAMON, .. .
mme . GROUP = 1¢2:3,4,5,8. —_
GROUP = 1.,2:,3,448.:/
— DISCRIMINANT _HETHOD =_2.

CE CO', -
1CE. €O SAMPLE 1 RAY DAYTAYS/

" #H

10,
"Rl
'R

FORCE = 0.
emr—— STEP = 40, - _
JACK./

_ENDS

PROBLEM TITLE . . 4 » « « «RICE CO SAMP, 2,

T NUMBER OF VARIABLES TO READ IN, . . . ' 20
—- .. NUMBER QF VARIABLES ADBED BY. TRANSFORHATIQNS.MW

TOTAL NUMBER OF VARTABLES v v 1 5 4 3 « ¢ v ¢ & 24

e MNMUMBER OF CASES YO.READ IMN. o o a4 o s o+ 3 4 , 660

CASE LABELING VARIABLES , , . v s ROW COLUHN
o _LIMITS AND MISSING VALUE CHECK:D “EPORE_JRANSFORHATIONS

TNPUT UNIT MNUMIER , . " 12
_-_.__REWI'JD INPUT UNIT. PRIOR IG READ!NGL.. DAIA, s YES —_
__ﬂ.thEUI_EDRHAT

{2A5:42F5.0/6F5.0}

M e — - Sr— ——
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e _INTERPRETIVE TRANSFORMATIONS _ARE

CRUPeSHL = CROP TYP » S50IL TYP,
— . VARTABLES YO BE USED.__ —— e e - - ———
3 B4 4 B5D: 5 B&D: & 87231 g4p2
__,_-._.__...,.___..-..‘B BSD _ e 9 B6D2 .__ 40 B7D2 .. __ 41  B4AR3I_____.___ 417 8B5D3 _.. __
B6D3X B703 1% B4D4 16 B5hd¢ 17 BéD4
.___.,.._____.____!3._,57[34_._,____20 SOIL _TYP .
- 1CLERANGEF Fot_ 2. & _I_l.ul__—a'roio J— -
r'TO'ENTER [ T T T I B B 4,000
- F'TO"REHUVE. Fe B s Bo Bad__4% 3.996 e —— e emm o et r———— ———— - ————— e e e e e — — _
HETHOD o ¢ v + s v ¢« g 5 & 2
. MAXIMUM_ FORCED_LEVEL +_+ . !
MAY IHUM NUHBER OF STEPSs 40 :

_._PRIOR PROBABILITIES . .__ 0,.35600__ _0,02400_ 0,18000.__ 0D,07900__ Q.01400._0.84%00._ .
P .BEFORE_YRANSFORMATION _ . e e - _ INTERVAL .RiXGE e —
VARIABLE HINIHUM HARIMUM H]SSING CATEGORY CATEGDRY GREATER LESS THAN .

NO, NANE LIMTY LINLY CODE CODE NA4E THAN 68 EQUAL 10
-~ 19.___ CROP_YYP 1,00000 ___WINTWHETY

; 2.006030 Giass
b e e X.anpna _ CORN
4.00000 SJMFALD
5,006000  NIN..AGR
8.,00000 GIASORG

~.FILE_T0 WRITE SAVE FILE ONTQ 1S NOT »LSAVEJLL
_JUH&EMSES_REAL PO S

L3 L 1 3 i

g0

REPRODUCIBILITY OF THE
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T MEANS

e AR AR ey m ke B3 & § L mmed o ommmemn % oy e aarn = mmeemiw ¢ A= 4 & b s merwwer—r . . 2 rmat—— PRr——,

[T —

AmtAB gﬁoup B WINTWHE?Y GRAS3S COIN SUMFALLT NON AnRm GRASZRG ALL  GP
_VARTABLE N N e —— .. ..
3 B4Dg 25,50633 22.81250 22.,47059 22,48077 | 2171429 23,09170 23,7727
. A BS0L . 24,66245__ _ 19.93750 ____ 20,2329 . ____ 195965 _ _ 418,71429 ., 25,48p35 _ .. 21,836836
5 Bani 29,10127 27.31250 23,22689 24,8465 22,71429 2e,03493 26,53182
. 687p1 _ 14,78059 16,43750_ 11,42017 A2,80709 44,83 744 _ 413,39738 ___13,59000
7 B4n2 34,67089 $4,93750 34,95798 39,7693 33,00000 34,91266 35,87576
8 RZNR ______ 83,B84388 35,00000 _ 36,85744 _ _ 36,09645 _ _ 33,14286 _ 3I%,02620 _  ¥4,36333
9 B&ND 49,47257 45,93750 40,39496 47,3848 48,71429 47,51945 46,90000
16 R7n2 . _____. . 26,54008 ___ 24,75000 ____ 20,35294 __ _ 24,50000 ____ 26,00000 _ . 24,10044 ___ 24,36848
14 BAp3 32,85454 34.87500 31.,12605% 33,6344¢ 33,74429 38,72926 33.58788
A2 RODI . 32,75949____ 2B8,81250___ 27,69748 ____34,557L% __ _ F4,14286 ___ _ X7,77729 ___ 33,44848
13 B6N3 38,79747 44,75000 43 ,38655 38,4807 39:57443 42,53712 40,97727
14 B7O3 . 1B,599316 _  20,37500 _ __ 22,48739 _ __ 18,115038 __ 1B,74429 _ _ 26,1703L 19,98%182
15 9404 39,45992 35.37500 30,2773¢ 39,05769 $7 42897 36,37555 36,584582
_ 16 B5P4 . _43,65401L ____ 33.,31250 __ _24,63025 ___42,55709 ___ 41,28%71 + 37,30349 _ . 37,88030
17 BéN4 48,91561 44,81250 B2,45378 46,80749 44,8571 4 45,52402 4B,06848
_..AB B7p4 . 23,8B6920___  22,81250___30.,42857. __ _22,50000 ____ 21,71429_____ 22,61133 _: 24,45909
20 SoIL Typ 2,43038 2,31250 2,51264 2,46154 242857 2,29258 2:3%5697
. 19 CROP TYP_ _.....4,00000 _2.00000 3.00000__ ___4,00000 . . 5,00000..__ _68,00800 ..  4,00242
COUNTS o 237 b AV BB e T e 229¢ ... . 660,
e .. STANDARD. DEVIASIONS _ e et e v eeeeee avrem e e _— e e e
. GROUP_.m __ WINTWHEY ____GRASS _____ _COAN . ... SUMFALU .. NON AGR ... GRASORG ___ ALL 6P
VARTABLE . .
I BADL ... .4,8B8392 __ . X,69477_ _____ 3,5098% _.____. 2,33805 . 2,7B462 . .. ¥,44701L ., 3,97254
4 BSNY 755743, 5.84772 5,43483 4416926 3.25137 ¥,42378 6,199235
— BOBGDL o 7 R0&TL . ATO044 6, 067TT 440309 4,23340. 6,33970____. 6.67443
& B7ny 3.74652 4,04918 4,39a857 2,582186 2,79%a85 3,79106 3481234
; T oR4An2 ___ . A,3P29%4  2,64406 4 26733 __ 4,7%947  _ 5,537% . 4,53942  4,40464
8 B5n2 8,17013 5.05964 7.22318 8,4%040 9,921352 B,77093 B,21174
. 9B6D2 _____ . 6,22021____  &,28B722 __ 8,32926 ____ 46,04233 ___ 4,30948 _ . _ 8,470%7 ____ 6,70B3S
10 B7D2 4,57002 4,58258 4,37556 4,017:.2 5,16398 4,05891 4,37558
. 11 Band 4,86447 2,70493 3,50L95 _ 5,15619 5,52914 LB,47280 4,87750
12 a45n3% 8,44104 5,02286 6,28363 9,261i0 8,09174 10,02489 8,70289
13 B6N3 R ,12046 __ 6,65833 6,60009 __  7,942.7 _ 6,79419  8,82404 _  B,07184
14 B7n3 4,47825 4,09675 3,53779 33,9343 3,45033 ¢,75282 4,42841
. 15 B4Ap4 __  4,56630___  ®,32415 __ 3,54519 __ 4,64844 _3,73529 ___ 4,43360 __ 4,34497
14 BSn4 B,23480 6,03013 7,18130 8,48151 6,65147 g,26803 8,02854
_ .17 Ro6n4 7.22704 6.15596 6.0712% 85,9874 §,36209___  7,13%3% __4,877713
18 B7p4 3,95989 4,69352 5,16601 22,8319 %,25137 3,89805 4,1333¢%
20 SOIL.TYP.____ 0,63145__ __0,47871 _ 0,50493 . 0,64084  0,534%2___  0,56738 __  0,88433

19

CROP TYP G Qs G+ 0 0 B 0.

[ — - e m—— n m e —re—esaras - wer e e s oas P Y L
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TTSTEP NUMBER ™ 0

v e ar ww e — o rm AT = ————— —

- ——————

~ YouLERANTE

2.,000090 ..

VARIAGLE F TO FORCE » VARI ABLE F TG FORCE
—— REMOYE LEVEL ___%- _ . ENTER LEVEL . __ .
DFx 5 6§55 4 DFe 5 &54

* 3 B4DY _ 44,593 4.
& 4 B5D1 15,5643 i 1,354000
* 5_B6DL 14,2890 % 1.3»3300
& 6 B7D 13, 261 1 1,90:2509

. . & 7 Bdnz,,_______,?,ua J1 o 1,005050
& B B5D2 9,578 1 *..acﬁaae

———. ——na * 9 B6D2 e 291963 - |GUG§C“
* 10 B7D2 2,857 1 1,330589
L] i1 Rr4ap3_ 16 383 __1 1,608030
» 12 B5D3 23,037 1 1,000600
& 13 8653 .m____,,5,354 . S 1,000600
& 14 8703 14,196 1 T 1,000000

— . 15 B4p4_ 74,686 L 1 60QGGT
o 16 B5p4 93 452 1 22ance
& i/ _BobDa 285,032 _ L____~;;§:$cca
% i8 B7p4 63,228 & 1,000000
& 20 Soll_Yvye 2;747 1

1,006000_
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—

- - mmen -——

T eYep NUMBER &
__NARIABLE _ENTERED_ 6 B7D1 N - o

— VARJABLE_______F TO _TORCE___+ VARIABLE___ . F TG FORGE _YOLERaNCE __ .
REHOVE LEVEL # . ENTER LEVEL
—— . . .___DFe_. v £&9__ L) . . ___DFe.._5 848 _. ____ .
4 5501 7.956 1 8 3 B4D1 0,602 1 0,0912285
— & BYDY 4,899 1 ) 5 BeDY ___ 0,374_ L 0,%6579F%
10 87D2 7,443 4 N 7 B84p2 2,343 % 0,75039%
———i2B5D3 17,955 _4 » 8 B5D2 ______ 2,836 L ___ 0,742985 ____ __ . . .__
15 BSD4 34,177 1 * ? B6h2 2,290 % 0,158865
18 B7DS ____ 53.201 _ 1 . 11 84Dp3 __ 2,048 1 _ ___ 0,078758 —
" 13 B6D3I 2,165 4 0,451416
* 14 B?D3__ 2,044 4 . D,6006%39
. 15 B4D4 0,847 & 0,05560¢8
e — X . 17 B6&DA4 o 31.\8B6 _A_ _ Q.bgma8s __ -
. 20 SOQIL TYP 2,487 1 0,855998
U~STATISTIC OR WILKS) LAMBDA  0,3060451 DEGREES OF FREEpOY 6 B 654
—. APPROXINMATE F=STALISY]C 29,832 . DEGREES OF FREEDOY . 30,00 25%8.0¢
—F = HATRIX .. ___ DEGREES_OF FREEDOM = 6649
— . e _WINTWM____GRASS CORN SUMFAL . NON_AG__ ..
GRASS 4,04 ~
— _ CORN_____ 141.%9% 19.83
— KON AG 552 1273 tArAY_ . BuRi__ e e e e mem e
GRASOR 22.90 4,48 127,45 5,02 0,97
CLASSIFICATION FUNCTIONS
GROUP = WINTWHET GRASS CORN SUMFALD NON AGR GRASORG
__NARIABLE __ . _ —— — . - —
4 B5DY 0,05471 ~0,05205 0,87085 -w0,06958 8,07025 0,01568
.6 BIDL . p.26827__ . 0.42134 0:05637 - 0,2408% ___ __0,18272 ____ §.,19F48 __
19 B7N2 0,71167 8.74985 0,45993 053083 0,78507 0, 66549
12 3503 8,32629 8.,25814% 0.,26652 035275 0.FA743__ 0,407¢%
16 BS5h4 0,40827 6.29537 0,12883 0,46054 0,44394 2,35039
iR BID4d . . 0.9B482 D.94965 _ _  _1,58275_ ___ _0,94774 . 0,87481__ . 0.9371i__
—— CONSTANT . =39.43533 _ =35,29769 __ =35,73076__ _-=%7,66527 ~37:416582__ _=35,43756
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CLASSIFICATION. MATRIX

T BROUP PERGENT  NUMBER OF CASES CLASSIFIED INTO GROUP =
— o BORRERY o e
RINTWHET GRASS™ " CORN SUMFALG NON ASH  GRASORS
L. WINTWHET 63,7 . 3§51 1 a1 0 PSR 7 S
GRASS 6, 8 0 ) 0 0 6
CORN . 79.8 12 0 95 B e _ 12
SUMFALD 0, 21 0 1 0 0 30
NOR AGR___ O, 2 9 0 0 g N S
GRASORG 70,7 81 6 8 0 0 162
T T0tAL 61,8 255 1 115 0 0 289
JATKENIFED CLASSIFICATION
GROUP  PERCENT  NUMBER OF CASES CLASSIFIED INTO GROUP e B
e ... CORRECT____ . o
WINTHRET GRASS  CORN SUNFALD  NON AGH GRASORG
o MINTWMET g2.9_ 149 3, 11 14 Y 75
GRASS 0, 8 0 2 0 0 6
___Corw ____79,8 12 Q 95 a o 12
SUNFALO 0, 24 0 1 0 0 30
. __NON AGR._ 0. 2 0 0 8 0 5
1 GRASORG 69,9 63 ¢ 6 "3 2 160
T IO0TAL 61.2 255 1 {15 1 3 288
T sUMmARY TABLE T T T e
STE VARIABLE FVALDE 75 iR — ——
. — EROF - »
-__NU*;= — Ersqginen__ﬁsuovsn Emga SR REMOVE _VARIABLES IEGLUD v sn.:sric éfi?i’i{’;ﬁﬁ
2 18 B7D4 sg 5007 3 615533 93,452
3 12 B5D3 20,9253 3 008258 .. 73.984 _
4 4.B5D1 8.4599 o 0,35eg 54,080
5. 10 §7b2 : 7, 6480 5 IRt R TS L —
—— b 6 _B7DL_- 4.8928 0.3*76 34,980
eS8 0.3060. ___.29.832 __
BB5-6
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i
;

H

_VARIABLE __ COEFFICIENTS FOR_CANONICAL VARIABLES
48504 w0,04854_  -0D,04834 __ 0,.13858.___ -0,0740% «0,02882
& BINL 08,05429 -0,07122 0,01442 6.13339  0,2093F
D BN 0.07034_ =0,n3613 _ __0,07354_ 0.108%4____ wh,2023%
ii 2223 0,02899 0,07962 8,0528% ~0,05445 =0,0233¢
) nd . 0,08263__ =0,13455 ___=0,0853% ___ <0,07213 0,0449
. 18 R7n4 »0,17131 -0,06695 =0,05022 ~0,40576 """'0:325-3%' T
T EONSTANY T T R1.34590  3,16445  =2,30597 4,03609  0.6482¢
" gROUP CANONICAL VARIABLES £VALUATED AT GROUP MEANS
e WINTWHET._ __ 0,64311__  ~0.53704 __ 0,05662 __ _ «0,03145 __-«0,00198 __ __
GRASS 0409584 ~0:17488 0117418 L1 G3864 De04L72 .-
RN 1 121+ . =2.31064 mGeAND12 _ _®Q 02346 ____eGa 02987 | _ wR G2V .
SUMFALQ 0.82440 0,19477 .0 156549 0112632 o:ggaﬁa' '
NON_AGR __0,93682 0.%1443 ~0.,46447 0.42580__ eD(49FE5__
GRASORG 0.46860 0.53763 0,10837 -=0,00L95 0:00344

Percentage of Variation Between Groups Explained

Eigenvalues 1.53071 0.21092
Percentage 84,72 . 11,67

Cononical Correlation

0.77772  0.41735

0.03385  0.02832 0.00293

1.87 1.57

0.16

0.18094 = 0.16595 0.05406
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GROUP Mean Symbol Symbol

Coordinates ’ for Cases  for Mean
Winter wheat 0.65 -0.54 A 1
'G,rrcss 0.10 -0.17 B 2
Corn ~2.61 -0.05 C 3
Summer Fallow 0.82 0.19 D 4
Non=-agriculture 0.94 0.31 E 5
Grain sorghum 0.47 0.54 F 6
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APPENDIX BB6
Discrimination Analysis of RICE County With
Prior Probabilities and 'NON=AGRICULTURAL' Category
Not Used to Calculate the Discrimination Function

BHOP?M - STEPWISE DISCRIMINANT ANALYSIS.
HEALTH SCISNCES COMPUTING FACILITY ~~~
UNIVERSITY OF CALIFOANIA, LOS ANGELES

TTTTTLN THIS VERSION DFT BHOFTH
-~ GROUP CODES OR CUTPOINTS HUST BE STATED.

T PROGRAN CONTROUL INFORMATION
PROBLEM TITLE = *RICE CO SAHPe 14°4/
INPUT ToTTm T T

___VARIABLE = 20.__

FORMAT = "{2k5,12F0.C/EFG.C) "

£ASE = 660, :

) UNIT = 1247 .

__VARIAB DD = 1. o o B ) 3
-0 HAME = *ROVv*y *COLUBN®*y*B4D1* . B501%,*8601° ,E7D01 ", 86 12",

YB502 y*BEC2y *BTL2% " B4 03" " 35034 BEU3" 4 *BT03" 4*B4D 443504y

TBED4" 4 *B70L, TCROUPT TYP *SUIL TYP!, *CROP*SOLY,
USE = Tyl g5 4697983831091 1+324583914915,164917+13+928,
LABED = 142,
GROUP = *CROP TYP".s
T GROUP CODE = 1:2434445.04

NEME = *HINTWHET Y, *GRASSY,"CORN', *SUMFALD",
” *HOR AGH® . *GRASORG. T
USE = *HIHNTWHET®,*GRASS®,*CORN®, "SUNFALO® +*GRASORG" .
"PRIGK = D.359, 0,024y 0.180, 02079, 0.08i7 0.3a7./
TRANSFORMATION -
- X211y = X(19¥y¥x{20¥Y.7/

__SAvE .
UNIT = 14.
COJE = “*RICE CO*.

LABEL = "RICE CU SAMPLE 1 RAW GATA" o7
PRINT STEP.
T T CLASS = 1484394954697 383891400115 129 1351651847
PLOT GANON
7T GROUP = 15243464548,
___GROUP = 2,2y2y4184/
TTTUISCRIMINANT RETROD € 2.

- FORGE = 0.
TTTTTTC OSTER 7 A0,
JACK. /S

TUTTENDY

____ PROBLEM TITLE + » o o » o oRICE CO_SAMP. 1,

. __"HUMBER OF VARIABLES TO REAG_INa « » 4 o & o & & 28 _
T NUMBER OF VARIASLES ACBES 3Y TRANSFORMATIONS. . i
TOTAL HIUMBER OF VARIZLBLES o ¢ « o o « o o o o & 21
= NUMBEX OF CAScS TO REZG INe o o o » o« o o o o + 560
CASE LﬁGEL.ING VARIA3LLE . L L. A . ROK CCLUMN
T T LIMATS ARD MISSING VELUE CHECKED BEFORE TRANSFORMATIONS — — — —
INPUT UMIT HUMBER o o o o o s ¢ o » o o o o s o 12
REWIND InPUT URIT FRIGKR 70 READING. « DaTE L & Y=g

INFUT FORMAT
(2A5312F540/6F54 8}
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http:2A5F-12FS.3/EF5.OP

T T TINTERPRETIVE TRANSFORFATIONS ARE
CKOP*SGL = GRCP TYP *  SQIL TYP.

VARIABLES TG BE WSED

. 3 s4D1 & BsOi 5 85301 & Brol 7 BybDz
T - 11 - 9T BeL2 R O - ¥ £ ) T 1177 a4D3 - Ehk g -
13 EBoD3 14 B8703 15 BLDL 16 BS5D4 1T BbBD4
. - 18 BTLL 20 SOIC TP =
CTTTTCLERANCE e e v e e - v 5 s .01l
F“'TO"ENTE—R *« 8 * e 8 = & w L.,000C
_‘F"TD-REHUVE-”; » 8 @& ® 4 = 3:1;96
“ErHOD L ] - - - - L] - L] > - 2
T HALINUNM FORCEU LEVED LTS (1]
MEAXIMUM MUMBLR GF STEPS. . 40 .
T 77 PRIOR PROBABILITIES. + % g.35500 0. 02500 U.150070 3o 07900 004160 3234746
T T e T BEFORE TTRINSFORMATION o INTERVAL RARGE™™ ™
VARIABLE MINIHUM MAXIMUM MISSING CATEGGRY GCATEGORY GREATER LESS THAN
KO, NAH:Z LIWIT LIALT CUTE COUE WANS THAN DR ERURLT YO
T A9 T T GRGRTTYR 1. 00000 TRINTWAET
200000 GRASS
o ITVCLLE T CORN
- G.OBBGU0 SUFFALOD
SeG000C WON AG=®
8.00505 GRASORG

- FILETTU HRITE™SAVE FILE™ONTO IS RUT A SAVE FILE.

NUMCER OF CASES READ.

. e obl
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£~-9494

"TTMEANST

"GROUP ®  WINTWHET GRASS CORY SUMTALD NON AGR GRASORG GF5. U3
__ VARIABLE _ L L o o R . .
3 BuCt 25.E0€E33 22.81250  2ZJ L7059 22 4BOvY 21, 71429 23.084707 7 23,79539
& BsD1 2he £6245 19.93750 2U.23529 1Y. 59615 18. 71429 28.48935 21.86983
5 p601 294190127 27.31260 23.22689 24.84615  22.T1429 26034437 28.57274 7
6 8701 14.78059 14,43750 11.42517 12, 8,749 11, 85714 13.39738 13.51761
7 OBWLZ T T3u. &70EG 34093780 3&.95798 —A5776%9837 0 33700000 0 36.91265 35,60337
.. 8 Bsb2 33,4358 35.,00000 36,8574 36,09615 33.14286 _39.02520 36.41607
9 Beli2 TR 7257 h5,93750 0 LU.39496 0 473340l Lo, 71429 7 T47.51965 77 Thb.sbI5S T
.. tooBrLe _ 26.54008 24.75000 20435294 24e 50830 2E, 00009 24410344 24, 35069
77 41 Bup3 32,85654 31487500 31.1260%7  33.634dL7  33.714297  35.72926 33,00552
12 a8v03 32.75%49 28.81250 27.69748 34. 35709 34.142486 37.77729 33.64319
T 43766037 38, TITHT T BiJTSQ00 T G3038655  SB.uBUTV T 39.57L43 42.53718 BOve923y
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CORN T8 12 ] a5 ) 12
SUMFETO e 21 ] 1 [\ 30
MNON ALGR [ . 2 0 0 1] 5
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Percentage of Variation Between Groups Explained

Eigenvalues 1.52504 0.21103 0.03195  0,02824

Percentage 84,90 11.75 1.78 1.57
Canonical Correlations

0.77715 0.41744 0.17596  0.16573

VARIABLE COEFFICIENTS FOR GANONICAL VARIABLES
o __. 4 Es5D1 8. 04604 =-0.34753 ~8.12397 ~0.1G159
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GROUP

Winter wheat
Grass

Cern

Summer Fallow
Non~agriculture

Grain sorghum

Mean

Coordinates

~0.66
-0.10
2.60
-0,83
-0.95 .
~0.48

-0.53
-0.18
-0.05
0.20
0.31
0.54
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APPENDIX BB7
Discriminant Analysis of RICE County Using Combined
Classification Variable Incorporationg Both
Soil and Crop Types

(Linear contrasts separated crop categories only)

Transformation of Original Variables

SUBRCUTIMF TSAHSF (Y KB S, NPROB 4 USE)

COFBCR/EITCXR/FAD (LT Y, AMIS
ODIMENSICN X (1}

BRGNP SFIC I PSRRI UL §J ¢+ BN S-S S I -5 5 IR § £ ) R —

(e\ll‘."d'lt"b)mb-l

JFLIN020) WL T.2.4) L A00. 040230 .6T.2.90) X(2L) = X (1S1+8,
I Ty U AR T IXZ 06T 20933 R{21y S 8Tvviees
FETURN

END

8B7-1



.. BrGF7H <~ STEFWISY DISCYIMINENT AHALYSIS.
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Points to :be plotted

GROUP

Winter wheat 1
Summer fallow
Grain sorghum 1
Winter wheat 2

Grass 2 T

Corn 2

Summer fallow 2.
Non~agriculiure 2
Crain sorghum 2
Winter wheat 3
Grass 3

Corn 3

Summer fallow
Non-agriculture 3

e tey soyrer rerrn
WEQin sorgnuin

Mean
Coordinates

0.42
-0.24
1.16
0.71
0.00
~2.65
1.11
1.15
0.42
0.84
0.06
-2.53
0.84
0.60

Mode
Vet

0.36
1.9
0.15

-0.33
0.20
0.25

-0.18
0.17
0.74

-0.76

~0.24

-0.43
0.33
0.77

a %
Vel
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APPENDIX C
Morton County LACIE Intensive Study Site
Computer compatible tape coordinates
FR 160 LR 359
FC 270 LC 469
20 Bands of ERTS data from 5 dates:
October 23, 1973
May 2, 1974
May 27, 1974
June 14, 1974
July 2, 1974
ERTS observations ID's:
145716551 [reference scene]
1655-16512
1673-14505
169116501
1709-16494
Rotation and distortion paramefers for ground fruth bands o overlay ERTS bands,
+ 15.7° Rotation i
Vertical Stretch .116 pel/pel at upper left
Horizontal Stretch  .05714 pel/pel at upper left
Soil types taken from map of Morfon County reconnaissance soil conservation
survey from Soil Conservation Service, Washington, D. C. 1947,
Crop types were identified from landuse data collected by ASCS, June, 1974,
prepared by FSO, Cartographic Laboratory Earth Observation Division,
S & AD JSC/NASA, Houston, Texas, September, 1974,



APPENDIX CC1
Diseriminafion Analysis for MORTON
Using Raw Data

BHDP7M = STEPWISE DISCRIMINANT ANALYSIS,

HEALTH SCIEMCES COMPUTIMG FaCILITY
UNIVERSITY OF CALIFOFYJA, LOS A*GELFS

TINTTHIS VERSICN OF THDPT7H
== BROUP CaDES QR CUTPOINTS MUST BE STATEL,

PROGPAM CONTROL [MFCREATION . .
_PROELEY TITLE 1S _

tHORTON €0, SAMPLE L DISCRININANT ARALYS(S,!

INPUT VARIABLES APZ 24,
FORMAT 15 v(2A5,12F5,0/10F5,0)1;

CASES ARF 2103,
_UMIT IS 12,

/
__VARIARLE MAMES ARE ROWS,COLEMIS,B4Dt,B85D1,34D1,R7D1,84D2,

Esb24R6D2,7702,E4D3,0503,7603; 87D3|84n ,35P4;16D4,
_B7M4,R4D5,7505,R4D5,R7D5, (CROP TYP!, 'SOTL TYP',

WSE = 3 10 34

h."fu-;,g.

GROUPTICR 0P TYPY,

4
GROUP CODE 15 1 10 67F,9,

NAMES WINTYHET,HRASS,CORN, SUMFALD, *NON AGR!,WATER,SRASHORG,
RYE, -

S
PRINT STEP, CLASS=zi TO 15,

_f_ .. —
PLOT CANON, GRNUPS ARE 1 TG 6,549,
rROUPEYL,2,35,4,8,¢,

/ .
_ DISCRIMINANT METMOD_18 2. FORCE =0, STEP=4G,

JACKKNIFE,
Y AT, .

TTENDZ

_ PROBLEM TITLE | | j..._i_p _n0RTON €O, SAEELE 1 DISCRIMIMANT ANALYSIS,

__MUMBER OF VARTASLES TO READ INL o 4 W+ v o4 s 24-

NMUMEER OF VAR]ATLFS ANDED BY TRANSFOR”ATln - 2

TQTAL NUMRER AP VAPIAPLES , , o 4 & o o 4 g o o -__24

NﬁuRFF oF CASES TN rﬁﬁﬁ '“ ' ; L T T T T TR 2103

CASE LABELI}S VASIRTLES § , Vv y 5 o & 4 s s o  ROUS CILUMMS
TTLIMEYS AND RISSING VALUE chEC'«'ED‘REFaQE TF‘f- NSFORIATIONS
L IKPUT UNIT MUMBER | o L L., . bt « e A2

REWIND INPUT UNIT PRICR TO READRING, , DATA. "o YES

{RPUT FORRAT
(245,12F5, £ /16F5,0) i -

CCi-1
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http:COLUM=PI:S8.IP
http:VAPy/t.LE

¢-122

VARTABLES TO AF USED . s 7m0 , Eané
3 AR 4 HeDY 5 pany 1
a"‘%snz. 9 BelZ X T O Y ok {7 8503
. ...A3 menhx 44 8703 15 pand4 16 BBD4 47  BAD4 o
18 @704 197 R4DS 20 BSDS 24 B6DB 2z B705
. . ..R23_CROP TYP 24 SGIL TYP
TOLFRAMCE, , | 4§ 4+ 4 & 4 £.010
FeTO=FuTER , T 4000
.. F=TO-REVOVE, p..u.; ] l..r...a_.....3 956 S JOPR—
METHOD , + ] ° ’
MMWWFWEDWHLLupummm e - .
MAX MU NUMRER 0OF STEPS, an’
e PRIOR_PROBABILITIES . u_u . 0,12500 0,12%00 0,12500 0,1:500 0,12500 0 12569 0,12500 e3512%500
; L BEFORE TRANSFORMATION U INTERYAL _RANGE
VARTARLE THIMINUM MAXIHUM MISSING CATEGGRY CA"EGORY GREATER LESS THaN
. ND, NAHE LMLy LIMIT CODE COoNE NAME THAN CR_FOUAL 10
23 GROP TYP 1,05009 WINTHHET
2,00000  GRAGS
e e e+ 3,00000____CORN__
4106000 SURFALD
— ——— S5.000060_ MON AGR
6,02000 WiTER
— 8,05000  GFASORS
Fyo0060  SAVE
T T TNUMBER OF T EASES READ! R 7103 T




i

¢

(N TTgiee RUNBER 16

VARTABLE EMTEREDN A_r5Dh2

o __YARIABLE P TC FORGE__ % ___ MARIMBLE  F TO _FDRCE  TCLERANGEY
RENMCVE LEVEL # EMTER LEVEL
i DF=s 7 2080 * D= 7 237% .
3 r4py £1,112 1 & 5-B&DY 0,425 1, D.297941
4 _B501 B,e%5 1 # 10 B7h2 MK 1 G, ERTR0C
s 8701 31,037 1 & 13 BED3 3,359 1 G,122134
i _._7 B4D2 __ 7,143 i ® 18 _ETL4 2,483 1 b,133184
B B5PL2 4, 092 1 a 19 RpaD5 3,667 i Q. iC5%L47
e gusnuzﬁ_"___ﬂ_gn.e?s 1 u
11 r4D3 13,667 1 &
12 B5n3 16,590 1 "
14 p703 11,1%% i % .
o 15 B4D4 5,505 1 8
16 BSD4 10,R04 1 #
I ¥ 94n4__ﬁ______5.b;7 1 Y
20 R3DS 2,114 1 @
21 RALS 10 ,8R1 1 a
- A '1'7=2 1 &
T 24 s0lL _TYP 60,205 1 #
___ UB=STATISTIC OR MILKS! LAMBDA  n,0602244 FESKFFES 6F FREEELH 15 7 2095
T APPROXIMATE F-STATISTIC 57,352 DEGEEES OF FREELOH 112,00 13457.46
F = MATRIX NEGPEES OF FREEDON = 16 205¢D T
KINTWH  GRASS CORN SUNFAL NOK AS WATIR GRASOR
W GPASS __ 143,f2 .
CORN Y F T £4,07
SUMF AL 228,77 °5,73 54,07
MON AG - 3.75 1,25 3.07 1,75
e WATER 7,43 2,80 2,18 1,75 1,71 -
GRASOR 6771 50,48 11,46 S445% 2421 1131 ]
_ RYE 35,34 33,65 45,93 77,33 6,44 3443 30423

. REPRODUCIBILITY OF THE
cC ORIGINAL PAGE IS POOR
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SLASSTFICATION FUNCTIONS ™

WE

——— ——— s e —

THROUP " WINTWHET GRASS TTterNT T SUMFALE NON TAGR THER GRASDRG EVE
VARIABLE N L e _ L o
3 Bubd LeCRE22 4,56593 Hel157E L.9s55¢ e LL7LS L. 5337, L 52807 5 01327

4 BS0L . ~2,9N49H  =2,77858 «2,81515 =3.89637 _  =2.9920% =3, 071562 ~249671E -2.97827 _
& D70t J.E4ELA 0. 40936 5.81113 0.337460 8441777 1, 00470 t+85E45 Qabs024
7 Buf2 __het2007 4o54B5L_ L.R6BL5 ' L. 23311 44 75739 4,98595 be3G3LE 3.76789
8 gsC2 -2,79£69 ~2.67668  «Z.h9814 7. 6B UBL -7, 73254 -3.552L0 ~¥,80839 -2 L7855
9 BER2 1432179 0.59234 __D.B9564 1. 12087 L.86275 1. 42666_  G,93GBE  1,3784¢C
11 8up3 T 2.91791 3.45419 3.32207 3.223714 T, ¥TL2L T 3.83236°  3.506E08° 3 13227
12 BSC3 . =2.22748 ___ =2.56001  __ =2,07161 _ ___=2.14004 _ =2.58979___ =i.721i44 ~2.,15b85 -2.,11831
th ETLC3 267774 3.19731 3.12809 3.2572% 3. 28094 2.CLh319 3.13:6¢€ 3.53373
_ 15 84LL _ ZaBL0e 2.66201 __2.34799 2. 22699 2.23181 2.27076 2423539 2.15471
16 B5CH -1.51871 =1, 768917 ~1.u3679“ «1. 47337 *1.56143 ~1.72578 ~1:45798 =isn24n49"
17 BeDy 2.57126  0.49158 0446958  0.58838__  0.71700 _ 0471175 D.B9134_ 0443033
20 8505 - 0. 30464 0.15753° ~f.20602 0.272386 0.17851 0. 39634 0.13737 Do34747
_ 21 eens 0.514%35 _  G.57458 __ (.5L498 04278530 DebSNn81_ _ C.28271 _  0.41%68___ 0.35121
22 BIDS -3. 43367 ~0.468397 BeD4L28 -0.2551% -0, 37783 0.18637 “Bl.l0EL2Z w0,38941
24 SOYL_TYP  16.77801 19.10794_ 17.08736 17, 20231 15. 66911 16, 21811 17.74537 24464211
CCMSTART «237.14067  =224.69051  =215.77601 __ ~232.09742 __ ~232.01228  =248,55289 _ ~231.3690%  ~26%.83362
CLASSIFICATION MAYTRIX L e
GROUP __ PERCENT__ MJMBER OF CASES CLASSIFIEQ INTO GR0UP =
CORREET :
. .. ____ WINTWMET GSASS__ CORN _ SUMFALO ACN_AGR _WATER  GRASCRG RYE
WINTWEET "~ Ba.4 707 12 3 55 23 g 9 25
GRASS _ T0.7T___ & 47 3 .5 ._..37. . _.8 a___ 7
COPK 6044 7 5 116 9 4 b Le 1
_SUMFALD _ 725 30 6 13 534 29 16 73 26
TNON TAGR BT o n 1 ¢ 4 B L 0
UWATER  _ a0Ge0, 6 .0 6 _ .0 0 2 N o__
GRASORG  Bi.1 2 0 17 9 3 6 45 7
_RYE Foe€ 4 0 .8 _ 5 a & _E 25
ravar 7Se1_ 753 170 153 618 119 36 177 56
JAGKKNIFED CLASSIFIGATION o e _
GROUP . PERGENT NUYBER OF CASES_CLASSIFIED INTO GROUP - .
CORRPECT .
_ o WINTHHET G%ASS COR’N SUMFALO NCN AGR _WATEFR GRASOKG RYFE
WINTWFET 8 ea.i 765 13 3 55 23 9 10 27
GRASS X 2, & _____i4e 3 _ 6. _ _.._38 3. 2. T
corN 59.!4 8 5 114 9 4 4 47 1
SUMFALO _ 71.9 ___30______ _T.__ 14 529 _ k0 __ 4B 75 26
NOH AGR 4040 G 2 1 0 2 | 1] ]
_RATER Lo f 0 _n o S 0 i 1 0
GRASORG 43,2 Z 0 20 12 3 3 38 7
JRYE __ _?EeV. . _ & . Q__ .. .8 _ & 0 ___ .. _ 3 24
TOTAL . Thel 752 173 i1E5 617 110 _ 35 176 .85

3




TSLKMMIEY TADLE

STi? F VALUE 7O NUMBER OF U-STATISTIS.  ABESCXIMATE
KUMEER ENTERED __ FEMOVED __~ . EMNTER GO REMOVE _ VARIABLES INCLUDED_ F=STATISTIC
1 11 E¢23 241, 1345 1 0. 5538 241,185
2 20 B5(5 .. .220,4463 2 0.3163 23C.658,
2 & B701 162,829) 3 .2372 12E4193
& 21 p63S 81.1329 % C.1355 155.822
5 24 SOIL TYP 73.1457 5 0o1558 14343063
e 6____ 14 B703 . 51.0387 ______ . 6_ Go 1317 12€.222
7 3 Bt 32,4557 7 01183 1124552
& @ Ee€D2 . _27.23ua L B__ Le1388_ 1224387 _
5 12 B5C3 23.5086 3 0. 1399 934854
1€ 7_pb2 __22.2R66 10 8. 0338 874615
11 16 8504 16,7535 T g.0888 8C.823
12 4 B52t 7.75€5 12 G. 0865 T4.66]
13 22 e7cs 6. 4846 L3 . 0347 €9.362
18 17 _PEDY_ 644223 t4 £.2829 £L4855
15 15 84D 5,9165 Le Ca 0513 ECe930
1€ g e502 48917 L€ fe G802 574352
Percentage of Variation Among Groups Explained
Figenvalues  2.21455 0.80105 0.69378. 0.20089 0.04501 0.00880 0.00407
Percentage  55.81 20.19 17.48 5.06 1.13 0.22 0.10

Canonical Correlations

0.83001

0.66691 0.64000 0.40900 0,20754 0.09339 0.06367

CCi-5



COEFFICIENTS FOR CANONICAL VARIASLES

3 2401 C.07157 ~C439067 _0402%E9 8,05948__ 0.12384 -G, GECHT -0,274S6
& 501 d.0z201 0.12C76 B.G1118 “0.01331 D GL4G6 -8.00133 S.071Sh
& aro1 0.63279 _ _ 0.39934 ~0.13391 __ =0.04929 “0.15434 _ £.03191 0. 01551
7 aunf2 -0.LE629 0.05330 9,07812 0,15548 -a.13a52 0o 16737 -0.22552
__ g 8302 .~0.03278 __~0.01220 0.03092 __ =0,05E59_  _ 0.13239 =0, 20427_ G.27173
g 5502 2.0S382 -0, 05136 Ge33586 ~0+06339 c.cuzﬂ' 0u 15634 " p.02532
11 3403 -0.12570 0.05275 0,05218 0.60530_  —8.2423% -0, 855061 -0,26733
12 "ast3 -f.01502 “G.G7C23 -3.12477 =3 .5uSBY4 t.118E1L B, 22670 0.13731
A4 2703 0,18263 _ -0,01815 -2.01475  ~0.055%4  D.1543)  ~C. 35423 0.74258
15 404 9.004L77 5.16756 0.08S33 B.C7054 8. 3550 £.35655 G.23203
16 2504 __=04B0547 __ ~G.04%85  =0,08E77 __ =0.C04198 __ 0.05813 =1, L?“ﬁ _ =B+355%54
17 2604 0,004 €9 ~C.03E43 ~0.01290 6,02750 ZCe15116  ~G.L6E3 =0.22448
20 =505 0.04122 ~0.15429 __ 0.07557 0.02334 -0.08735 6. 02479 0.02160
21 E&C5 0.03923 G.1158%3 t.006070 -0.00119 ~T. 75423 -2.53096 C.C2EES
_22 3705 -0.07€L6 ___ £.90726 _ =0.12133 -0.01362 _ _ 0.0EZ05 01636 -.:.ﬂh&ca
264 SOIL TP -n,22877 C.21414 de74557 -1493160 042806 = 048442 L35a17
TEERSTANT T T T T -3.49076 | 5.58173  =1.80270  8.12547  7.15987 B.41353 Belli782
GRoL> CANCNICAL VARIAELES EVALUATES AT GROUP MEANS
_ WINTHHET __ 1.788S4 __ 0,10933 _ =0.1€257 _  0.G3294___ €,0A146 ~0.236196 __ §.03359
GPASS “0e33IH47 1.46395 1498647 De14810 =0+ 071E9 D.00388  0.81946
C___CORN _ =1,947C7 __ 1.60585  =1,46495 __ =0.0943%1 __ 0.28686___ _ 0.02417___ =0,89529
: SUMFALD 1, 0€501 ~r.97408 L.1HESE 0.12335 0. 04913 0. 00294 6.00219
NON AGR  =1.08672  0,66188 0.91388 3.76931 -0,18378 -6.51121 -1,26711
WATER Z6.502328 SC.16218 ~0.881%8 0, 021rE <1.86425 2. B1591 -1.50952
. BRASORG -1.60455  0,36809  =1,28270 _ —0.24520 _ =0.87851 =0.3113%1 €.03103_
RYE 20.40102 =C.56145 1.09163 =3 45455 8.13358 8. 30347 =0.04152°
Mean Symbol  Symbol
Group Coordinates for Cases for Mean
Grass -0.93 1.45 B 2
Corn -1.92 1.61 C 3
Summer fallow ~1.07 -0.97 D 4
Non=agriculture -1.09 0.66 E 5
Water -0.90 -0.16 F 6
Crain sorghum  ~1.60 0.37 G 7
Rye -0.10 -0.66 H 8

CC1-6
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APPENDIX D

Saline County LACIE Intensive Study Site

Computer compatible tape coordinates
FR 300 IR k19
FC 160 IC 289
12 Bands of ERTS data from 3 dates:
October 20, 1973
April 18, 1974
July 1T, 1974
ERTS observation ID's:
1b54-16374 [reference scene]
163416341
1724-16313
Kotation and distoriion putumeiers Loi ground fruth.hanﬂs to overly IZRTE
bands.
+ 16,0° Rotation -
Vertical Stretch 0.1 pel/pel at upper left.
Horizontal Stretch  0.05T1h pel/pel at upper left..
S0il types taken from map of Saline County reconnaissance soil conservation

survey from Soil Conservation Service, Washington, D. C. 1946,

Crop types were identified from land use data collécted by ASCS, June,
19Tk, prepared by FSO, Cartographic Laboratory Earth Observation Division,

S&AD JSC/NASA, Houston, Texas, September 19Tk
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APPENDIX DDI

Discrimination Analysis for SALINE County

RELLTH

Using Soil Type

_STEPY 1S:_ [ISCRIMINANT she VSIS,
SCIENCES eorPUTIIG FACILITY
e MNTYRHGEYY OF CLLIFTRITE, LOS AVGELED

T In tHi5 VERSIGH GF akrCPIM
== GROYP CODRES 0% CUTPOINIS MUST_BE_ STATED,_

PROGRAN CONTHIL 1"FCRPATION
_____ PROGLEM TITLE 3 M13ALIRE CC, §vP L; FRTS + OTI/
INPUT

—— HEIT = 12 -

cont = 1SALINE CT,

COMTENT = _frayal;

LAREL = TSALIME GO SAMPLE 1'./
e MAPLAE ADD = 0. _ o

NAME = PROWY,YCOLPVYY ':'Nf‘l':'8‘*011:'?001';‘8701';!8432':

TRS07 ) 126021, 10707134031, 1B5D31 94031, 'B7D31,

1ICRAP TYP

S [ S - TR

{ARFRL =2 1

_ LREPPING
GRMUP

f,'FolL TYPY, .
Ay d,8,5,10,13,12,1321249015,

151

YCROPaROLY,

le

= \CROR_TYP'(/

CanF =2 1,2,3,5,8,11,

NAME = VWINTWHET!, IGDASS!, ICORNT, THON AGY,

o TGRAMSIRNY , VE0Y FLANY, /

PRIMT
. STEPy _.. . o e -
CLASS = 1,2, 3 4,5,6,7:8,9,10; 12,13,14,15,/
—_..PLOT . _
CAMDNICEL
__BPFOUP = 1,2,3,5.8,41./
DISCRIVINANT
_______ METHOD = 2,
. JARKKNIFE, /

R - 1 1.7

PLOELEM TITLE | 7 ¢ - ¢ & +SALIME CO, S4P 1, ERTS « GT
T TTULMEEY OF VARTABLES TR READ I1N5 4 4« s Vo 17
o MIMEEE OF VSRIAGLES ALDED. BY_ T=2, {SFURK AT_LQMS._, 0

T(TAL NUtcER ~F “AhILPLE“ . T 1 : ) 17

NUMBER OF ras s_i:ﬂsath_i;;,f_f RPN, £ o 1 3odof |

CASE LABFLING v22tARLFS § . R Fau COLUAN
. LINLYS anD :qus" ValUs CHELY V—n "rEF0D 2E_TFANSFOREATICNS

1 PUT URTT CUSBER ¢, 0 4 v v 1 1 e 8 0 00 s a 12
e RENFRD IAPUT UNIT PRIOR_ TN PEADING L. DATA, ., YES

DD1-1




o — VARLAPLES TG CE_USEP

I RdD3 a 1501 5 B6D1 & 6701 7 BAC2
R REDP 9 H&LZ 1 p7n? 11 B4.:3 12  8%G3
13 R6D3 14 FI03 16 Sof{L TYP
CUVELFRANCE, ¢, 4y . v e 0,08C
_F'IC_'E'_'\_TEH_.__;,__. -... - l_;-s_.;;__"! U QE}_
FoTOoGENOVE, o v o s 4 o 0 3.925
_“:TLQB - 1 '] '] i L .l ) | ] L ; ?
wiximMur FORCED {EVEL + 4 G
LY IMUM NURLER OF_STERS, .. 34 -
PRIDR PFOBARILITIFS, ¢ 4 N,16667  0,16667 B,16547 0,13667 C,16667 0:16667
) BEFORE TRANSFORMATION IATERVAL HANGE
_ ¥YaRTpa0LE HIMINIE MANXTMEIM HISSIMG CATFELORY cAlecaRY GREATER L ESS THAN
LD, NAME LI¥IT LIMTT CODE CODE NA 1E THAN 0R EGUAL TO
15 CROP TYp 1,02000 W INTWHET
2:00500 Giliss .
3,60000  CHPN
5,00000 NNy _AG
) z,orcns GRaNSORE
14,065000  SnY BEAN
—_MLMBER OF CASFS_FEAC, & 3 & vt ¢ o a s st . 574
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" EANE T

£-14d

y0oOod ST FHVI TYNIDIMO
THI 0 ALTIEI0NA0YdEd

GROUP = GHASS LORN NON AG GRANSNAG SCY BEAN ALL . GP
e JYARTARLE e e e A e — . e e —
3 [any PR3 RE64T 7234333 22,5000 20,948578 24480952 2358940
_. 4 hung —de 6067 1%,09000 20,90 A9,p6605__ 47,385%5 2o 64654 _
5 Rahy 2630609 ' ?5 16667 21,50000 ze.697?5 27,47619 2386547
A DT 1296647 t3131.3‘........_._lﬂ[_355\1 I P R0 5 IR K08 L0 - SO 5. W o - S
7 RaD2 TriH6E57 ~¢.onﬁnn $1,00540 33, 70642 3T,19048 31,55749
o RoBLPE 2953335 SC,14131... 28,16607._  27,85734.  10,23R10 . 27,95294. ..
9 R&NY 47,33333 37, 644667 392,50800 29,94495 14,n0000 41,59930
.10 p¥n2 __?ny533338__ 19,50000 ___ 21,007CY ___ _21,00000__ 17 goRca_ 27,21@2%4
11 nans 15,-6&&? 32,3I8899 . 33,B3313 24,36697 32,42657 34,47213
Y - Segnhrgl 033338 32:£Fﬂ’§_.__3\5145~2'i_._.__2b *6667 3364
13 H6n8 44350667 36450000 3916067 37122668 36,3605 37 15R3kD
e 24 BINI ___,_.??:DD'!UU-____-,U;338?‘?_...12:.‘56&6.7____1?:53211_____..1?.251‘71.___,,.1213@1:5?.m
16 SO 2,80000 1,11111 1,00000 1,11927 1.,00000 1,26432
- 1B CR2P. TYP -____1.ocnna_____.2;300&0“_____1.nnenn_______s.nauﬂn__;___a.oaaca_____az.nncno._"__m2.651ez,_._.
Counts S0, 18, fia 109, 21, 574,
e e STANDARD _DEVIATICHS -
- .. GROUP x__ __BRASE CORYN NON AG.. GRANSORG _ 8SCY BEAN ALY, . _GP___
VAR TAILE ;
J3 Rary, 2183724 2480735 143784 2,63268 1,80407 2:951L8
4 neny 4,82376 4,91097 3,5213% 4,02916 2,697219 4,50267
N 2L S ——- YL Dyatads . 3455055 2,58844 4, 73268_____ 6, 45410 5130053
& w7y IyBHR4S Fe91043 1,7224p 2,73094 2,75050 3,77029
.. 7 pang JysAasd 3, 47R2Y_ 2, 0h00q 0 3,29225_ 3,90288_ 359208
R oRYNZ §i9%39 6,5233% 4,3057; 6,469598 £,09020 765193
—— REDZ 44440537 9125002 B34 6423908 71725470 670515
ip R|IFZ e A5120 by 75146 S,72710 4,478%28 4,97594 502043
_____ 11 RAD3__ Fprov7e 4y 43434, 4ynEndE__ 3,503532 1,727884 ____ 3,50%41__
17 g5n3 5,99r;39 74143600 A, 1rdCe 6,6z452 4,06612 5,34470
JAvmens LT e BBBAZ0 T B2665. . 6,67883 415444 0,259 §.98429.
14 n7DS AVBAR34 3.72510 4,4572¢ 5,32563 zy79540 506168
— k% SOTL_TYE pealiRn 447140 e 0232560 o, 0,42808
15 ChoP TYP 24 0y 0 0 l 0y




STFP MIMBFR 2

VADTAGLE ENTEFED 9 Ra[?
—__MaRIahLE F_TC FORCE  « VYARIAELE F_TG__FORCE _ TOLEPANGE
REMNDVE LEVEL 4 ENTER LEVEL
______ PFs & %47 - # _ CF=z 5 _D4é _ —_—
9 pab2 19,836 % * 3 54D% 13,380 3 0796529
16 _S01L TYP 61,876 1 2 4 FERL 1vdé) 1 32745217
% S P& 17529 1 0931492
- s 6 _E701 1,663 __1 N,965442
" 7 Ban? 8,313 1 0,952%276
. 2 § 5512 L5191 0,922315
4 10 A7p2 0,186 1 0,126°49
% 11_FAL3 2,110 1 2,978%14
@ 12 RYE3 2,363 1 0,545325
- —_— 5 13 5603 2,332 1 £,953874
_ & 14 8703 2,564 1 §,563375
U~STATISTIC CR VILKF' LAMFDA  0,5611077 DESEEES OF FREEDGH 2 8 568
ARPLOXIMATE FuSTATISTIC £5,36N REGKEFES OF FPFEDRQY 10,60 _1434,00
£ e BAIRILY PEGREES OF FREENAN = 2 587
- _MIMTUM CRASS cony ION _AG _ GFANSO
GRASS 157,71 .
_LURE 4,27 73,74
U 1213 S7. 75 D2
o GRANCOL. . 6434._..1%5,1Y n, a7 G.eld
SaY RE 16,440 105,25 1468 1,53 7.:31
T CLASSIFICATION FungTION T
GROUP = MINTHHET GRASS CORN NON 2 GRAMNSGRE S0Y BEAN
__VARIARLE . i
9 REN2 §,9217% 1,03€55 0:32154 ¢, 86104 Qe87106 £,741350
14 SCIL TYe 5,23734 __ 11,9%231 4.81494 4,350038 4,85522 4.3337¢
COMSTANT =24,4128D v43,11260 =19.93306 =20.57225 -21,9055%7 riA, 54512
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T CLASSIFICATION HATRIX

GHALP © PERCEMT MUMPER GF CASES CLASSIFIED !4TU GRGUP -

— : CORRECT .

s WIMTUHET GRASS CCRU HON AG GRANSCRSG S0Y BEAN

e BIMTUMEY, Y2,B.. 204 22 22 48 f 22
GFaSS 46,0 3 27 8 0 0 G
geey il.1 & i o f o 8 -
AOE AG 16,7 2 ] fi 1 i 3

__ _GRINSARG___ D, 464 1 5 24 n 33
SoY hFEAWN 74,4 £ ) n i 0 15
TOTAL 43,7 7EE g1 29 94 0 132
JACHMKMLITED CLASEZIFICATION ’
BRoUP PFRCET MLHBRER OF CASES CLASSIFIED INTC GRQUP -

CaRKELT
UIRTWHET GRASS CORHW NGN AG GRANSORG SOY BEAN

WINMTWHET 52 6 285 23 22 45 i) 72
- F R 99,1 3 27 n 0 9 0
Conn Al & ! 2 ] n 3
hev' AR 0, 2 n G 0 1 3

___GBRAMSORG 0, 44 i 5 24 n 33
S5nY BEAN 71,4 5 o 0 1 0 13
TOTAL 43,4 267 52 29 93 1 132

SUFRARY TABLE o
£TepP VARTARLE F VALUE To NU4BER OF UnSTATISTIC APPROXIMATE
RYHEER ENTERED PEMAVED ENTEP OR REMOYE  VARIABLES_IMCLUDED F-STATISTIC
1 16 SolL Typ €4,8372 1 036366 64,837
2 ¢ Bgn2 10,8355 ? 01,5811 85,380 000
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Percent of Variation Between Groups Explained

Eigenvalues 0.63539 0.05226
Percentage 92,40 7.60
Canonical Correlations
0.62332 0.22286
L YARIARLE . CCEFFEICIE!.TS FOR CANOMICAL VARIARLES,
g ReD2 =0,04%907 n,05001
16 SoIL Typ ] F4661 0,7R042
CONSTANT 4, 45658 -3,N35386
GROUP CALONICAL VARIABLES EVALUATED AT GRQUP MEANS
— MIMIMMEY pyn727l w0y 00233
GiTASS -3,27¢58 1749041,
ot 1, 485728 -0,3137°%
MM AG 0 41174 £0,329997
—— GRAMSORG 0.35771 =0}319%442

SQY BEAN B,68159 =0,5877%
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GROUP

Winter wheat
Grass

C;:;rn
Non-agriculture
Grain sorghum

Soybeam

Mean

Coordinates

0.07
-3.28
0.49
0.61
0.36
0.86

-0.01

1.49
-0,32
-0.31
~0.1¢9
-0.59
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APPENDIX DDZ

Discriminant Analysis of SALINE County
Without Using Soil Type

BFOP7H = STEFHISE DISCRININANT A&NALYSIS. _
HEALTH SCISNCES CCMPUTING FAGILITY
_ _URIVERSITY OF CALIFORNIAs LOS ANGELES

T TTIN THIS VEASIGH OF BFGFTH
_ == GROUP_GCOTES_OR CUTPCINIS MUST BE STATED._

PROGRAM COMTROL INFORMATION
PRIBLEY TITLE = *SALINE £C. SMP 1, ERTS + GT*./
INPUT
e UNIT = 12.
CCCE = *SALINE C".
_COGATENT = "DATA",
LAEEL = °"SALINE €O SAMFLE 1°./
__ ___NARIAE ADRD =_C. _ -
MNGME = *ROK®.*COLUNN Y, “B4D1*,°C501°,°2601°,°B701%,°B402°,
@502ty "BEQZ 0702, "E40G3" 4" E533 803 ,EYD3,
*CROP TYP',*SOIL TYF',*CROP*SOL*.
USE = Z9445+69 748391 0+3314+124313,14,
LABEL = 1,2.
GROUPING = °CFCP_TYP*./
- CoDE = 142+3+5:8,11,_
LAME = *HINTWHET®, 'GR.&QS' 'CUPN' = KON AG'
__SGRANSORG®»"SCY EEAN®,./

PRINT
o __ STEPs__ e
GLASS = 1424314951697 9€9G910411912413914415.7
PLOY . o .
CAMONICAL .
e __GRCUP = 14243+598411./
DISGRIFINANT
e _BETHUOD =_2.
JACKKNIFE./
e EWDZ

PPOELEHM TITLE o o s » o o «SALINE CO. SMP 1. ERTS + 6T

NUHQFP UF Vﬂ:TGELFS TO FFAD J.“a LI T R Y I I I 17
__HUMBER _OF VARIAELES AQOEC_BY_ TP&\‘SFOFH-\TIOK\?. . a
TOILL hL””fﬁ GF VARIABLES o ¢ + o o 8 e e e w 17
_____NU‘_"cF!’___OF_ CﬂrE J__T_g_ -'{‘_'59__}[‘}_, . - - [ Y ) L ] [ Y - 1330 GEID
CASE LACFLING VARPIAEBLES o u o s o s s & o 4 ¢ = POH CCLUHN
___LIMITS ALD MISSING VALUE CHECKED BEFORS_ TRANSFORMATIONS
INFUT UNIT NUMBER ¢ ¢ o o o ¢ ¢ o ¢ 9 ¢ = ¢ s a 12
e RERIND_IKPUT_URIT_FRIOR TO READIHG. o JATAw o e _. YES

DD2-1
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VARIPBLES TO BE USED _

3 BLO1 t 8501 T s 'BeDd & 870t 7 Hadp
. .. _..___ & _BsCz 3 __ps02 _ 10 87C2 11 8403 12 8503
13 8603 14 B7C3
TCLEFAMGE e « o o a » o o o N.013 T
_F'TO'EP‘TLR 2 e e_u_8 @ hnﬂﬂﬂ
F~TO-FEMOVEe o o o o « o « 31.996
____PET"‘CD_._._ e_ e _ & _8_® % s = 2
MIXIMUP FORCED LEVEL + o « 8
__PI{TMUM NUMBER OF STEPS._ . _ 34 ) . N
PFEOR PROBABILITIESs « o ¢ DBeiGE6T7  0.16667 0416667  Qe16667 0416667  0e16667
BEFORE TRLNSFORMATION INTERVAL RANGE
VARIAELE MINIHUN MAXIMUM MISSING CATEGORY CATiGO2Y GREATER LESS THAN
20s NAHE LIMIT LINIT CODE - CODE NANE THAN OR EQUAL 10
15  CROP TYP - T 1,080 WMINTHHET
N 2.00000__ GR!SS
- 3,00000°  CoRb
: 5,.00000  NOH_AG
B.0800680 GRALASORG
11, 05000  SOY BEAN
: HUHBE_R..‘OE.....GA_SE_‘_S__S__‘D. [ - - - L] L Ll - -+ - - - 57"
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"MEANS

1 e e eedm Attt e A4 2

CROUP =  WINTHRET GRASS . GORN NON AG GRANSORG S0Y BEAN ALL GP
VOPTOBLE _ . oo .
3 pucy 23.89231 23 EEBRT 22.33333 22.50000 22.93574 21,6952 23.56569
_ 4 opsng 21415285 22.46667 _ _ 19,00000_ _20.00000_ 19,26605____ 17.,283%5, 20, E4E34
5 BH01 24410060 26.30900 25.16667 21.80000 22,69725 “22,47619° 23.,89547
6 BIC1____ 11.84872 12.96667. 12,33333 10.83333 11,1376l 10,8571h 11,74002
7 BLDZ 31 .38U62- 37.66567 32.00008 21, 06130 31,7064 32.,19548 z1e85749
8 ESCZ __ 27.64E15 25.53333_  3(.11111 28,1667 27,8734  30,23910 27,9529 ¢
9 pehZ 42,24359 47.33333 57.66667 39.503340 39.94495 34,00000 41.59910
10 prp2 __ 22472051 25.53333._ 19.,509086___ 21.00000__* _21.09000 __ 17.06000 22.21254
11 BuC3 IL,.63333 35,58657 32.38888  33,83333  34.36697 32.47857 T4, 47213
A2 BSR3_____ 33,83k46 36,21000 __ 30.33333__ 32.00340 33,4862k 28.£6557 33266468
13 0603 1719744 L, .96667 36.50000 39, 16667 37.256568 36438055 37.58362
_dn B703  17.457179_ 22,00000 ___ A7.38889__ 19.€6E67_ 17.53211__ 17.28571__ 17.6213¢
15 CFOP TYP 1.00000 2.80000 3.00000 5.00004 8060000 11.00800 2.85192
" EDUNTS T 390, 30 18, . 109. 21, Ty,
STANDARD DEVIATIONS
- GROUB 5 " WINTRRET T ERASS T CORN NON AG GRA RSORE $DY BEAN AL TGP
VARTABLE _ ____ . . . i w v b e e e e e .. e o
2 aupt 3412262 2.81294 2.80755 1737400 2. 3268 1,80607 2.96168
0501 5480859 4,52376 ____ 4.91097 3.52136 4.02915 2.69214 £,58267
5 HED1 Eo 56790 549406 3.56 665 2.5884b 4,73268 6.35310 5.36053
B B7CL._ _ 3.29839 __7.38845 2.94943_ 4,72240___ 2.73004_ 3,7%350 _ 3,20029
7 BuapR 2.69127 2.31489 3.67823 2.00609 3.29225 3.80288 3.59208
. 9 BSL2. .. Bel9STh4_ 5.95230 £.62339 _ __ 4.30891. Be4H993 6409020 7.65168 _
9 Ben2 CeB5169 6,46699 9.260%92 8.80381 6.28905 7.72810 £+TBELS
__ 40 @rpe  5.18068 3..49120 S.72148 5,72743 Ly 67856 4,97996 5.C30R3
11 Bur3 3.56282 3. 10376 4.43430 4.02L78" 3, €2152 1.77634 T3.50541
42 8503 __ o _Ee28351_ 5.9%980 __ 7.43500 8.1240Y_ 6462852 LeGRELE Be3in70__
13 B6L3 914384 B.58420 7 451665 6.675533 S, 15444 5.52699 8.95429
14 B7L3 e Ba15006 _____ 4.64234 _3.72810_ _G.45720 5. 32563 2479540 5.06168
15 CFGP TYP G 0. . 0. 0. 0. 0o




STEF NLMBE®R 1

__VARIABLE ENTERED 9 E6D2
_ VARIABLE ___ F TO FORCE _* VARLABLE ___ F TO FORCE __ TOLERANCE
REMOVE LEVEL  * ENTER LEVEL
__ pF= 5 ©&g8 ¥ . DF= 5 S67__ _ o
9 GED2 12.877 1 ¥ 3 B4D1 1.563 1 9.,796538
. 4 BSC1 1.445 1 0.7455644
* & BeDi 1.639° 1 C.931699
e * B B7C1 1,13 1 fe 65630
¥ 7 34C2 1.5345 1 0.958241
e * 8 B502. 1450 1 0.924713
x 10 B7D2 g.979 1 0.127640
* 11 B4C3 1,931 1 0,980LE5
* 12 5503 2.076 1 0.948222
o % 43 BED3 ______3.052__ 1 0.958265
. * 14 B7D3 3.348 1 0.963745
ITU-STATISTIC OF WILKS* LAMECA  0.0251875 [EGREES OF FREEDGH 1 5 568
‘ZAEPROXIMATE F-STATISTIC 12,877 DEGREES OF FREZENOM 5,00 5&8.00
__F = MATRIX ____ DEGREES_OF FREEDOM = i1 568
L WINTHH __ GRASS GO NON_AG _ GRANSO
GRASS 15.6¢
CoRM_ 7863 22483
NOK AG g.97 EeGE 0.33
__ cofxen G, 78 27.4¢ 1.7k 0.02
SOY EE 29,41 4776, 2.63 3,67 13.52
T CLASSIFIGATION FUNCTICNS
GROUP =  WINTKRET GRASS CORN NON A6 GRANSORG SOY 3EAN
L MERIRELE — :
3 BeD2 P.91756 1.82813 2.81816 0.85758 0. E6765 D.73852
CONSTAMT =2i+172€3 “Z€.12621 ~17.230ub ~16.736%23 =1L 34ESS

=19.120854
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TTCLASSIFICATION MATRIX

G ROUP PERCENT  NUNMBER OF CASES CLASSIFIED INTO GROLP =
— .l _COFRECT . _
IHNTHHET GFASS CORN NON AG  GRANSCRG SOY BEAN
__WINTHHET _20.0 __ __78 165 34 12 27 Te
CRETS 76.7 5 23 2 0 2 a
CORM 11.1 2 5 2 8 t g
MON AG Os i 2 9 0 I} 3
___GRANSCRG 11.5 25 z€ 12 2 13 31
SOY BEAN 7144 3 3 0 [ i 15
Teral 728 114 224 50 14 49 a7

JLCKKNIFED CLASSIFICATION

GROUP PEPCENT MINMGER OF CASES GLASSIFIED INTO GROUP -
e — ___CORRECY____ . _
. WINTWFET GRASS CORN NON AG  GRANSORG SOY BEAN
__RINTRFET  20.0 78 165 34 12 27 74
ERASS 7647 5 23 - 2 0 ) 0
__CORN_ 11.1 2 5 2 g 1 g
nON AG 0. 1 2 g 0 i 3
___GRANSCFG __11.9 _ _ 25 26 i2 2 13 31
SOY BEAN 7144 2 3 0 ) ) i3
TGTAL 2246 114 224 50 14 Lo 132

SURFARY TABLE

5 MATE
SIEF VARIAELE F VALUE T0 V,Rl}igﬂgz-qlggl_uggg U-STATISTIC éf§$g§_§STIC
Huxim 5 Eg.:z._re_ga REMOVED Eari_g_'_g;g%ﬁﬁﬂ_!\i___r__ ;' 0.3982 12,877
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Percentage of Variation Between Groups Explained

Eigenvalues 0,11335 0.0
Percentage 100.0 0.0
Canonical Correlations

~0,31908 0.0

CEFFICIENTS FC? CANONICAL VARIABLES

___VARTAELE 0
. _9.8B8C2 ~0414738 0.00068
. GCNSTLRT 65,1209 ~6.00000 L
" _GEOUP_ ____ CANGNIC:L_ VAEIAELES EVALUATED AT GROUP MZANS
WINTHHET «2.094%6 ¢.08070 :
GFASS 0, 54509 _0.,000C)
CCEN 0.57960 -0,00008
NON_AG £.30040 -6.051703
GRBLSORG 0.24382 -0,006G0
. SOY BEALN 1,31999 ~0,006820
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GROUP Mean Symbols Symbols

Coordinates for Cases for Means
Winter wheat ~-0.09 0.0 A 1
Grass ~-0.85 0.0 B 2
Corn 0.58 0.0 C 3
Non~agriculture  0.31 0.0 D 4
Grain sorghum 0.24 0.0 E 5
Soybeam 1.12 " 0.0 F 6
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APPENDIX E
Finney County LACIE Intensive Study Site
Computer compatible tape coordinates
FR 255 LR 400
FC 180 LC 395

20 Bonds of ERTS data from 5 datess

ERTS Observation ID's Date
1456-16551 Oct, 23, 1973
1636-16460 : Apr. 20, 1974
1654-16453 | May 8, 1974
1672-16450 ' May 26, 1974
1708-16435 July 1, 1974

Rotation and distortion parameters for ground truth bands fo overlay ERTS bands,
+ 16.2° Rotation
116 pel/pel vertical stretch-at upper left
.05714 pel/pel horizontal stretch at upper left
Soil types taken from map of Finney County reconnaissance soil conservation
su}vey from Soil Conservation Service, Washington, D. C. 1947,
Crop types were identified from landuse data collected by ASCS, June, 1974,
prepared by FSO, Cartographic Labo‘rgi’ory Earth Observation Division,
S & AD JSC/NASA, Houston, Texas, September, 1974,
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APPENDIX F
Ellis County LACIE Intensive Study Site

Computer compatible tape coordinates

20 Bands of ERTS data from 4 dates:

ERTS Observation ID's Dates

1455~16432 Oct. 21, 1973
1689-16382 Mar, 24, 1974
1672-16444 May 26, 1974
1726-16425 j July 19, 1974

Rotation and distortion parameters for ground truth bands to overlay ERTS bands.

Soil types taken from map of Ellis County reconnaissance soil conservation
survey from Soil Conservation Service, Washington, D. C. 1947. )
Crop types were identified from landuse data collected by ASCS, June, 1974,
prepared by FSO, Cartographic Laboratory Earth Observation Division,

S & AD JSC/NASA, Houston, Texas, September, 1974,



