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PREFACE

The Agriculture and Resources Inventory Surveys Through Aerospace Remote
Sensing is a multiyear program of research, development, evaluation, and appli-
cation of aerospace remote sensing for agricultural resources, which began in
fiscal year 1980. This program is a cooperative effort of the U.S. Department
of Agriculture, the National Aeronautics and Space Administration, the National
Oceanic and Atmospheric Administration (U.S. Department of Commerce), the
Agency for International Development (U.S. Department of State), and the

U.S. Department of the Interior.

The work which is the subject of this document was performed by the Earth
Resources Research Division, Space and Life Sciences Directorate, Lyndon B.
Johnson Space Center, National Aeronautics and Space Administration and
Lockheed Engineering and Management Services Company, Inc. The tasks performed
by Lockheed Engineering and Management Services Company, Inc., were
accomplished under Contract NAS 9-15800.
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1. INTRODUCTIUN

1.1 OBJECTIVES

A major objective of the Statistical Reporting Service (SRS) of the

U.S. Department of Agriculture (USDA) is the generation, with measurable pre-
cision, of accurate area estimates for crops and other land cover types. The
areas of interest are national, regional, state, and various substate areas
such as crop reporting districts (CRD's), groups of counties, and individual
counties; currently, regression estimation is the method used, with Landsat
classification results as the auxiliary variable of the estimator, and ground-
observed data or ground truth from SRS operational surveys as the primary
variable of the estimator. The ground truth is obtained by interviewing farm
operators located in randomly selected areas of land called SRS segments. The
regression estimator is defined over an analysis district, which is an area
(usually a group of contiguous counties) in which the Landsat acquisitions
used for estimation are the same for every point in the area. The area is
“large" in the sense that it contains a sufficient number of SRS segments to
reliably calculate regression coefficients.

This report documents the work done during fiscal year (FY) 1981 in the clus-
tering and/or classification and preprocessing activities of the Domestic
Crops and Land Cover (DC/LC) project of the Agriculture and Resources
Inventory Surveys Through Aerospace Remote Sensing (AgRISTARS) program. The
objectives of the research undertaken were threefold:

1. To evaluate the current SRS reyression approach to crop area estimation
when the area of interest is a single county or a small group of counties
called a subanalysis district.

2. To develop and test new approaches to subanalysis district estimation.

3. To develop and test preprocessing techniques for use in improving sub-
analysis district estimation.
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1.2 DISCUSSION OF OBJECTIVES

A subanalysis district is a subarea (usually a county) of an analysis district
in which there is an insufficient number of SRS segments to reliably calculate
regression coefficients.

The regression estimator can produce unbiased estimates with measurable preci-
sion for analysis districts; however, when the estimator developed over an
ana]ysis;district is applied to a subanalysis district, it can be biased. The
intent of the evaluation proposed in the first objective was to examine
biasness and the applicability of an SRS-formulated estimator of the variance.
The study consisted of empirically estimating the bias and variance of the
subanalysis district estimator using a repeéted sampling method. Reliable
estimates of bias were thought to be possible because of an abundance of
ground truth in some subareas. The empirical estimate of the variance would
be compared to the formula-derived estimate, and, if possible, an improved
subanalysis district variance estimator would be suggested.

An alternative regression approach developed by Manual Cardenas (ref. 1) was
evaluated. The Cardenas family of estimators (section 2.2) was derived par-
ticularly for the case of small area estimation. Under certain assumptions,
expressions for bias and variance of the estimators had been derived. Another
class of estimators, referred to as direct proportion estimators, were also
studied. These estimators did not depend on classification, but they estima-
ted the posterior probability of a pixel belonging to a crop class. It was
hoped that this approach would reduce bias, as well as variance, at the county
level.

The focus of the preprocessing task was to effect some preliminary assessment
of various preprocessing algorithms, which were developed in other studies to
remove or reduce the variations in multispectral data resulting from changes
in spectral signatures caused by sun angle, atmospheric conditions {(including
the presence of aerosals and water vapor), and background reflectance.
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1.3 DESCRIPTION OF THE DATA SET

The data set used was from a six-county area in South Dakota, which comprised
approximately 40 percent of one Landsat scene and which was previously used by
the USDA in a soil study. The original data set included data from

252 segments; each segment was 65 hectares (160 acres, or one-fourth square
mile) in area and had been chosen independently from 10 soil strata.
Ground-truth data for these segments and registered Landsat data for two
dates, July 26 and August 25, 1979, were supplied by the USDA. In its
estimation procedure, the USDA typically uses 259-hectare (l-square-mile)
segments randomly selected from land use strata. Because some soil strata
were oversampled, resampling of the segments was necessary to more closely
satisfy the requirements of this study. After resampling, 200 segments were
available for the data set. These segments contained nine crop types that had
sufficient numbers of pure pixels to train the classifier. There was some
doubt concerning the sufficiency of the South Dakota data for estimating bias
and variance using repeated sampling methods (see section 5).
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2. A BRIEF DERIVATION OF THE ESTIMATORS AND ASSUMPTIONS

2.1 EDITOR SUBANALYSIS DISTRICT REGRESSION ESTIMATOR

A subanalysis district regression estimator was proposed by Huddleston and Ray
(ref. 2), and it is the one referred to throughout this document as the
current county-level estimator. It is, essentially, an analysis district
regression estimator applied to a subarea of that analysis district; that is,
regression coefficients are estimated using samples from the analysis
district, whereas the mean being estimated is from a subpopulation of the
analysis district. If the subpopulation is a set C of ¢ counties (a sub-
analysis district) then the separate form of the regression estimate of the
total hectarage for C is:

—

~ C — -~ —_—
YReg,c * k{:l Nk,c[yk * bk<Yk,c - "k)] (1)
where
Ne ¢ = the total number of area-frame units (segments) in the kth stratum for
the set C of ¢ counties
L = the total number of strata for the set C of ¢ counties
?k = the average hectarage per sample unit from the ground survey for the
kth stratum for the crop of interest
¥y
= y /N
=1 ki’ k
bk = the estimated regression coefficient for the ktM stratum when

regressing ground-truth hectarage on classified pixels for the Ny
sample units
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\\a}

Xk ¢ the average number of pixels per area-frame unit for all units in the
Kth stratum for the set C of ¢ counties that have been classified into
the crop of interest
N
:ﬁfc

= x, ./N
k| ki k,c
Yk = the average number of pixels per sample unit in the kth stratum that
have been classified into the crop of interest
>
= X /n
|1
The estimated variance of YREG c has been proposed to be
L
e & LA
(e - %S
(1 - rf) 1(C) + 2 + A KoC K (2)
n n
k k
Z (xk. - ?k)z
=LA

where

N = the total number of area-frame units in the kN stratum

n, = the number of sample units in the kth stratum

Si y = the sample variance for the reported hectarage for the kth stratum
¥ b )’

- ' —_.——1-——-
ri = the sample coefficient of determination for the kM stratum
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I(C) =1 if C is a subset of the regression domain

0 if C is the entire regression domain

When I(C) = 1, the above variance formula is derived by treating the part of C
contained in the k" stratum as a single (fictitious) segment in which the
number of pixels classified as the crop of interest is'Xk,c. This is
equivalent to assuming that there is no variation at all for the actual seg-
ments in C. If there is such variation, then it is believed that the variance
formula overestimates the variability of the subanalysis district regression
estimator. Comparing the empirical variances with those obtained from the
variance formula appears to substantiate this belief. For all of the major
crops and for almost all of the minor crops, the empirical estimate of
variance tends to be much closer to the formula variance for I(C) = 0 than for
I(C) = 1, with most of the empirically observed values of I(C) falling in the
interval [0, .1]. These results are found in section 5.

2.2 THE CARDENAS FAMILY OF ESTIMATORS

One of the problems encountered in estimating crop hectarage in a subanalysis
district is that there may be few or no sample segments with which to obtain
unbiased estimates of the mean hectarage per segment in the subanalysis dis-
trict. Consider, for example, the six-county South Dakota area, and let Ck
denote one of the counties. If ?kh is the population mean hectarage per seg-
ment of a crop in land-use stratum h and in C,, then the total for county k
would be

Y= 2 M (3)
heck
where
2: = denotes the summation over all strata in county k
heC
K
M, = the total number of segments in the hth stratum within county K
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An unbiased estimate of the Ykh may not be possible if few sample segments
belong to Ck; however, the analysis district does presumably contain suffi-
cient sample segments to estimate Yh’ the population mean crop hectarage per
segment in stratum h. Thus, if the assumption that Ykh = Yh were made, the
total for county k would be estimated by

h}_“t M Vi (4)

N
h
- 1 Y 1 i
7: = - iéi tithh’ an unbiased estimate of'Yh

1

Y;.*h = Z h? the sample mean per segment of the area in the hth stratum
w1th1n county i

tip = the number of segments in the sample of the hth stratum within county i

N = the number of counties in the sample of the hth stratum

N, = the number of counties in the hth stratum.

Recognizing that the above assumption is not satisfied in general, Cardenas,
Craig, and Blanchard (ref. 1) defined a family of county-level estimators
using the classified pixels in each county and stratum as the auxiliary data.
The family of estimators (referred to herein as the Cardenas family of esti-
mators) for the kth county is given by

Yo, = Y 7+a7( - X (5)
Bk heC [ kh h)]

where

th = the mean number of pixels classified as the crop in question for the hth
stratum within county k

75 the mean number of pixels classified as the crop in question for the hth

stratum
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If th is greater (less) than X _, then the mean area estimate should be
increased (decreased) by an amount proportional to this difference. It
follows that B, should be positive.

If classification is such that Yinj = Axihj’ where A is some constant, then
using By, ='YF/Xh yields an unbiased estimator (referred to as the Cardenas

ratio estimator), Yrk of Y.

Using a method similar to least squares estimation, estimates

k
Y - Y \Y=%
M 1.};1 tih(xih Xh)Yih
B, =
h N,
—\2
n, 1.};1 M1h<xih - Xh)

yields an unbiased estimator (referred to as the Cardenas regression estima-
tor), Yg, of Yy when yjpj = a + bpxjpj, where a and by are constants.

The variances for }rk and ?sk were derived by Cardenas et al. (ref. 1). If
the assumption is made that the within-county variance is equal for all coun-
ties, then unbiased estimates of the variances were also given by Cardenas

et al,

2.3 THE CLASSY-BASED DIRECT PROPORTION ESTIMATORS

One of the objectives of this study is to develop ihproved county-level crop
area estimators. This may be achieved by modeling the county-level probabil-
ity distribution as if it came from a mixture of distributions.

The general mixture model is given by

m
fx) = 2 agp(x]) (6)
i=

where



\J
©
—

>
y
~—
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the probability density for distribution i

a; = the proportion of distribution i in the mixture
m = the number of distributions in the mixture
f(x) = the mixture probability density for a spectral value x

Applying the CLASSY clustering algorithm (ref. 3) to the unlabeled county-
level data, it is possible to estimate m, p(x|i), and aj for i = 1,+++e,m. The
problem which remains is how to associate a crop label with each of the dis-
tributions, p(x|i). This distribution labeling problem is the subject of a
significant amount of ongoing research. Lennington and Terrell (ref. 4)
described a maximum likelihood estimator for the proportion of a given distri-
bution composed of a specific class. Chittineni (ref. 5) presented this
maximum likelihood result and a similar result based on a probability of
correct labeling criterion. Heydorn, Lennington, and Myers (ref. 6) presented
a least squares, or regression, approach to this same problem. In each of
these approaches the model is

" - il B2 * € (7)

where

T

K the proportion of crop type k in the county of interest

Bijx = a set of "fitting" coefficients

Q.
1

the mixture proportions described previously

€

error

Heydorn, Lennington, and Myers (ref. 6) have pointed out that this approach
may be considered a generalization of stratified proportion estimation.
Chittineni (ref. 5) observed that if the B's are restricted to either 0 or 1
(true distribution labeling), then the maximization problem may be solved
exactly for the case of two or three subcrop types using an exhaustive search
strategy.
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A1l of these techniques for estimating the Bjx coefficients require that a )
small subset of labeled pixels be available. One way to select this subset of
labeled pixels is to choose pixels from only those segments within the county

of interest. This technique may not be feasible if the number of segments in

the county of interest is small. Therefore, it seems appropriate to choose

pixels also from segments within the county and adjacent to the county.

Not all of the approaches to obtaining estimates of the Bjx were evaluated.
The chosen candidates were the maximum Tikelihood approach and the least
squares, or regression, approach, both of which will now be discussed in more
detail.

2.3.1 MAXIMUM LIKELIHOOD APPROACH

Suppose that the CLASSY clustering algorithm is applied to approximate the
multivariate mixture density of the data in the county of interest. This
results in a set of multivariate normal densities, p(x|i), i = 1,°*>,m, and a
set of prior probabilities, aj, i = 1,°++,m. Now, suppose that there is a set
of data points, X j=1,°**,n, and let the random variable 8 be the class
label which takes on values of & = 1,+++,c. The joint probability of observing
data point X; associated with label 6 = £ may then be formulated as follows.

m
P(x,,80 = %) = 2 a.P(x,,8 = £]i)
! i=1
m -
- P(6 = 2|x.,1)P(x, i
2 oiP(8 = 2xpp10P(x; ) (8)

Assume that P(6 = z|xj i) P(8 =2|i) = Bgi» Which means that the labeled

]
random variable € is conditionally independent of the observation X5 i.e.,
given that one is sampling from distribution i, no further information about

the class label is conveyed by knowing X5
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Under this assumption, the proportion of class £ may be estimated as

m
m, =P8 =12) = ;g% a8y (9)

and Bzi may be interpreted as the proportion of distribution i that is
composed of class £,

Now, a maximum Tikelihood approach may be used to estimate Bzi’ assuming that
all «; and p(lei) are given.

o
Given a random sample of N (= :E: Nz) labeled data points from the county of
=1
interest, the likelihood function is

c NR,
L=1I 1II P(x. ,8 = z) (10)
221 j,=1 \Jg

where xj s j2 = 1""’Nz represents those data points labeled as coming from

L
class 2.

Under this mixture model, the likelihood function L may be written

o Nl m .
L = II ‘I! z; aiBQiP(xj [1) (11)
L=l jg=1 i=1 L

c
To maximize L subject to the constraints :E: 821 =1 for i=1,°>,m is equiv-
2=1

alent to maximizing the following function

C Nl m m
F=Y 3 ]og<2 aiBﬁp(xj |1')> - ni<
L=1 j L i

i=1

where My i=1,*++,m, is the Lagrange multiplier.
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Maximizing with respect to Bg;, a solution of 3%E- = 0 is given by
Li

~ S :
21
i (13
S, .
=1 21

where S,. = _Z (14)

Therefore, Bzi can be approximated using a fixed-point iteration scheme begin-

ning with Bzi ='%, £ = 1,00¢,¢, i =1,°*+,;m. Once the solution of Bzi is

obtained, the proportion of class £ can be estimated as
~ m ~
e 2 oy (15)

2.3.2 LEAST SQUARES APPROACH

Suppose again that the CLASSY clustering algorithm has been applied to approx-
imate the multivariate mixture density of the data in the county of interest.
This results in a set of multivariate normal densities, p(x|i), and prior
probabilities %5, i = 1,+++,m. The model considered in this case is a
regression model where Bzi are just constants to be estimated, viz,

m
P(8 = Lx;) = 1};1 ByiP(ilx;) + ¢ (16)

where

P(6 = ijj) = the posterior probability that X; belongs to crop type £
p(i]xj) = the posterior probability that X; belongs to distribution i
€ = error

Now, the standard least squares techniques may be used to estimate Bzi' The
criterion function to be minimized is

2-9



m
K =1P(e = ) - P(i|x,
1P (0 zli) g;% By i (1|xJ)lF (17)
where
el g = Vv f(-)zdF, and F is the cumulative distribution of the mixture density.

To minimize K is equivalent to minimizing

2 mn 2
K= =1 P(e = zlxj) - ) sziPh]xj)uF
2
m m
=f |P(e = ) - P(i]x, P(x,|i)]dx,
( lli) Egi By ; (1|XJ) ;gi a (XJ|1) X3 (18)

Minimizing with respect to Bgis the solution is

m

B,. =
21 L

. a;, ELP(e = zlxj)P(klxj)]

where qj, is the ikth element of the inverse of the matrix

H = ELP(i[x;)P (kx;)1.

Given a random sample of labeled data points and associated labels
(xj,e = zj), J = 1l,eee,n, where £, g {1,¢+,c}, By Can be estimated by

J
- m . 1 0
Bui T X G 2 ¥y (45)P(kIxg) (19)
k=1 Jj=1
where
l1ifg = zj
by (24) =
0 otherwise
aik = the ikt" element of A~ and the iktN element of H is

1 - .
= 3;% P(i1x;)P(kIx;)
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The proportion of class £ is then estimated by
R m

Ty T g:l @By i (20)
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3. THE PREPROCESSING ALGORITHMS

3.1 XSTAR: AN ALGORITHM TO CORRECT LANDSAT DATA FOR THE EFFECTS OF HAZE AND
SUN ANGLE

The XSTAR preproceSsing algorithm is based on the Environmental Research
Institute of Michigan (ERIM) radiative transfer model for an atmosphere with
no absorption.

Letting primes denote a desired standard condition, the optical thickness for
each multispectral scanner (MSS) channel [ is represented as follows:

Ty = t§1-+aly' (21)
where
T'RI = the Rayleigh optical thickness in channel I
apy' = the aerosol optical thickness in each channel so that y' is a scalar

measuring the amount of haze in the atmosphere in a hypothetical
spectral band for which ap = 1

ag a function of the channel, independent of atmospheric haze

For Landsat-2 data, channels 1 through 4,

= =
1.2680
o = |1-0945 (22)
.9142

L'773%.

The values for a1 were calculated from the estimated Landsat in-band optical
thickness for an atmosphere with a horizontal visual range of 23 kilometers
(14,38 miles), which is relatively clear.

Similarly, for an observed condition, the optical thickness is

TI =TRI +aI('Y' +Y) (23)
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However, the Rayleigh optical thickness is independent of atmospheric haze;
S0,
TRI = T'RI _
and . (24)
TP Tt
The change in optical thickness from the standardized condition to be observed
is then measured by vy.

If X; is the observed and Xi is the standardized Landsat radiance value in
channel I, and assuming that other variables in the radiative transfer equa-
tion are restricted so that only atmospheric optical thickness is significant

(ref. 8), a correction equation is obtained:

Xi = e XI + 11 -e X"I’ + P(C‘IY) (25)

In general, both Xf and P(aIA) are functions of scanner geometry, illumination
and viewing geometry, optical thickness, and the background albedo of the
standardized conditions.

Excluding the higher order terms, represented by the polynomial function
P(“IY):

XI =e X+ l-e X1
) * a1 *

Then X* specifies a point, or an origin, in the signal space relative to which
the remainder of the signal space expands or contracts according to the effect
of each multiplicative factor. For a sun angle of 39°,

(61.9 |
i -|66.2 27)
83.2

33.9
]
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To apply the XSTAR preprocessing algorithm to Landsat data, y, a measurement
of the amount of correction required, must be found. It is assumed that
Landsat data distributions lie in a two-dimensional hyperplane in four-
dimensional data space and the hyperplane position shifts with atmospheric
haze. The XSTAR algorithm uses the tasseled-cap yellowness direction Y* as a
measure of the component of the shift, which is perpendicular to the usual
orientation of the plane. For the standardized condition, the average signal
value measure in the ? direction is

Y* = -11,2082 Landsat counts (28)

A value for y that will shift the mean s1gna1 value (XI) is calculated so that
the mean corrected signal value in the Y direction will be Y*,

4 Y ug _ aqyY R
R S P U +(1-eI)X*Y (29)
i=1 ug 1 I

with “6 = cos 39° and By * the cosine of the sun angle at time of acquisition.

ary
If e I is expanded and third and higher order terms are ignored,
4 M ]
2 0— °
a =2, at|—X, - x*¥| Y
et B TS S | I
4 It ] N
0_
b= 2 a; |—X; - X¥|Y (30)
e S TS S
4 lug
c-EI:—OYIYI]-Y
1=1 (*o
Then 1 I R 14 (31)
Y *a b2

For extremely hazy conditions, 1 - 2ac/b2 may be negative and the square root
is set to zero; i.e.,
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3.2 ATCOR: AN ALGORITHM TO CORRECT LANDSAT DATA FOR THE EFFECTS OF HAZE, SUN
ANGLE, AND BACKGROUND REFLECTANCE

The ATCOR algorithm is designed to simulate the effects of target reflectance
Py, sun angle 6, haze level 7y, and average reflectance of adjacent areas P
on the radiance of a target as measured by Landsat in a channel I, and to

I

correct for them. ATCOR assumes that radiances measured by the sensor can be
modeled by

LI = AI(FI’GO’TH)PI + BI(FI,GO,tH) (32)

where L is the response in band I and Ap and BI are coefficients for channel 1
which depend on'FI, 60, and Ty

An atmospheric model was developed for use with ATCOR; the VandeHust method
was then used to compute, for a range of wavelengths, the radiances gathered
by the MSS for a range of values for’FI, 8gs Ty» and Pp. These values are
represented by a table in ATCOR.

Generally, 8 is known, butT"I

5& can be calculated from the table.

and T, are not. However, if Ty is known, then

The ATCOR program estimates T, computes'FI, and interpolates using the tables

for AI(FI,GO,TH) and BI(FI,GO,TH) to find the correction coefficients which
can be used to make the desired corrections.

The atmospheric model consists of two homogeneous layers: " a Rayleigh scattering
molecular layer on top and a Mie scattering haze layer next to the Earth's
surface. Most haze is present in this region. The method used to determine the
lTevel of haze present actually estimates the total effect of all aerosols in the
atmosphere and does not distinguish between haze and cirrus clouds. However,
because the model assumes that this contribution is from haze particles in the
lower atmosphere, the correction is less than optimal. Water vapor and other
gaseous absorption are neglected.
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The ATCOR program assumes that it is possible to obtain an estimate for the
actual reflectance of the darkest pixels in a Landsat image and that the pres-
ence of haze will brighten the corresponding measurement at the sensor. The
procedure for obtaining this estimate is discussed in reference 7. The
atmospheric model indicates that the effect of haze is greatest in channel 1.
The average channel 1 value for the darkest pixel in each scan line is computed
(xmin)' The reflectance of the darkest target is known or is set to a default
value. From these values, the haze level which causes such a change between the
actual or default (darkest) reflectance and the observed X, ;, is interpolated in
the table. That value is the estimate for 7.

A and BI may then be obtained from the table and the correction applied.

If primes denote the desired standard sun angle, haze level, and average
background reflectance, then:

Xi = AIXI + BI (33)
where
D [ [
i . AI(PI,UO,TH)
I —

Ap(Prsugsy)
By = By (PravgTy) - A8 (ProugsTy)
“O = cos 0.
Xi is the new radiance value for pixel X, channel I.

3.3 MLEST: A DISTRIBUTION MATCHING ALGORITHM

The MLEST algorithm is a statistical approach to finding an affine
transformation of the form

Y =AX +B (34)
which transforms clusters of normal distributions in the MSS signal space from

a training area in a manner which best describes the clustering of distribu-
tions in a recognition area.

e




D

The objective of this approach is to model atmospheric and background effects
using a maximum likelihood algorithm to develop a transformation matrix A and
a vector B, in which the matrix A is not restricted to a diagonal matrix.

This allows the estimated changes in a single MSS channel to be expressed as a
weighted sum of the ensemble of channels rather than as a scalar transforma-
tion of only the data in that particular channel. This transformation is able
to correct for haze differences and for any other affine transformations
present in the data, regardless of origin. The primary advantages of MLEST
over the XSTAR and ATCOUR algorithms are that the nondiagonal terms of the
transformation are included, and it is not necessary to make assumptions about
minimum haze pixels.

The following procedure is used to evaluate the performance of the MLEST
algorithm.

1, Obtain unlabeled clustering statistics for a training area. The overall
probability density function for accomplishing this is

M
P (Xy) = 1‘[;1 ay P(X;11) (35)

where

M is the number of clusters in the training‘area,

X; is the ith pixel in the training area

a; is the proportion of the ith distribution in the training area

2. Use these statistics and the MSS channel data from the recognition area as
inputs to the MLEST algorithm. The MLEST algorithm estimates an affine
transformation of the training statistics and the a priori cluster
probabilities which maximize the likelihood function.

3. Transform labeled statistics from the training area using the computed
affine transformation:
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4.

IUJ)

(36)

where

the subscripts R and T refer to the recognition and training areas,
respectively.

A is the estimated transformation matrix

is the estimated transformation vector

u;  1s the mean vector for the ith distribution

2: is the covariance matrix for the ith distribution
i

Use the transformed and labeled statistics to classify and label the
pixels in the recognition area.
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4, EXPERIMENT DESIGN DESCRIPTION

4.1 INTRODUCTION

The approach to be used was to estimate empirically the bias and variance of
the estimator by repeated sampling. In order to implement this approach, it
was necessary to determine the appropriate number of segments from the analy-
sis district needed for training the classifier, that is, to determine the
size of a training group. In addition, the number of training groups to be
used had to be determined, and, if possible, these training groups made
pairwise disjoint. Each training group would be used in the following ways:

1. A classifier would be trained using the segments in the training group.
2. The segments in the training group would be classified.

3. The regression coefficients for an estimator would be estimated using the
ground-truth hectares and the number of classified pixels in the training
group segments.

4, A given subanalysis district would be classified, and an estimate would be
obtained of crop area in the subanalysis district, using the regression
estimator in number 3.

The estimates of crop area obtained from the training groups would be used to
calculate a sample estimate of variance and a mean estimate of crop area.

The sample estimate of variance would be compared to the formula-obtained
variance; and, as a measure of bias, the mean hectarage estimate would be
compared to the direct expansion estimate, based only on the ground-truth
segment data from the subanalysis district being estimated.

There was some question about the sufficiency of the South Dakota data for
estimating bias and variance using the repeated sampling method just
described., For comparison purposes, such a procedure should use repeated
independent selections of segments for training; that is, the training groups
should not overlap. A preliminary test study explored the issue of requiring
training groups large enough for classification accuracy while at the same
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time needing nonoverlapping training groups for the empirical estimation of
bias and variance and for the use of subsequent statistical tests. This study
is described in section 4,2,

4.2 FORMULATION OF GROUPS FOR TRAINING AND TESTING

Given the requirements imposed on the training groups by the repeated sampling
method, a preliminary study was made to determine the appropriate size of the
training groups for reliably estimating the mean and variance of the estima-
tor. Some problems were anticipated and are now described.

The 252 65-hectare (one-fourth-square-mile) segments were obtained by sampling
within-soil strata instead of land-use strata. Resampling, which was
necessary because some strata were oversampled, reduced the number of
available segments to 200. Ideally, a large number of independently selected
and nonoverlapping groups of segments should be used with repeated sampling to
do the empirical estimation. Because classification was also carried out in
this study, each nonoverlapping group had to contain a sufficiently large
number of segments to train the classifier. If the number of available
segments is fixed, the number of segments within each nonoverlapping group
decreases as the number of groups increases. Thus, if there were enough
nonoverlapping groups to do the empirical estimation, these groups might not
contain enough segments to adequately train the classifier. On the other
hand, if there were enough segments in each nonoverlapping group to do the
training, there might not be enough groups to do the empirical estimation.
Therefore, it was apparent that, in order to have enough segments in each
group to obtain acceptable classification performance and enough groups to
conduct the empirical estimation of the variance, the use of overlapping
groups was unavoidable. The training groups were determined with these
constraints in mind. The county-level estimators were based on the require-
ments that a simple random sample of segments would be chosen within each
land-use stratum and that the CLASSY clustering algorithm assumes a simple
random sample from the population; thus, each of the soil strata that was
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oversampled was resampled so that the new sample size for each stratum would
be proportional to the area in that particular stratum. (Simple random
sampling of a population is nearly equivalent to stratified random sampling
with proportional allocation.) After resampling, 200 segments were left in
the six-county area. These 200 segments were used to train the classifier,
which was to be used as a benchmark in evaluating any other classifiers
obtained in the repeated sampling process.

Previous experience in the FY 1980 DC/LC project indicated that seventy-five
65-hectare (one-fourth-square-mile) segments probably contained a sufficient

number of pixels to train a classifier. Thus, the 200 segments were randomly -

partitioned into 8 sets containing 25 segments each and were denoted

Sj, 1 = 1,+++,8, The training groups were formed by combining three sets at a
time so that the intersection of any two training groups would be at most one
set of 25 segments, and each would be used in exactly three different training
groups. The collection of training groups used in this study is as follows:

{S1USaUS3, S1US4USg, SpUS4US7, SpUSsUSg,
S3US4U55, S3USgUSg, SgUSgUS7, 31U57U58}

Some of the advantages of combining the partitions to obtain training groups
instead of using simple random sampling are:

1. The maximum number of overlapping segments in any two groups can be
controlled.

2. Each segment is chosen the same number of times, whereas in simple random
sampling some segments may never be chosen and some could be chosen more
than the others.

Each of the training groups was used to train a classifier. Then the entire

six-county area was classified and county-level estimates were obtained. The
variability of the eight classifiers was examined, and the performances were

compared with the benchmark of training on all 200 segments.
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The criteria on which the collection of training groups was accepted were:

1. Individual classification performances did not depart significantly from
the benchmark.

2. The number of groups was large enough to provide reliable empirical
estimation.

4.3 QUESTIONS ADDRESSED IN THE EVALUATION STUDIES

The evaluation study for the current county-level estimator addressed two
questions.

First, when the value I{C) = 1 is used in the variance formula, the resulting
number was believed to be an overestimate of the variability of the current
county-level estimator. Recall from section 2.1 that I(C) = 1 is used when-
ever C is a proper subset of the regression domain and is equivalent to
assuming that there is no variation at all for the segments in C (the county).
If C is the entire regression domain, then I(C) = 0; and the estimator is
simply the current analysis district regression estimator. Obtaining an
empirical estimate of the variance and comparing it to the formula variance
using different values for I(C) would be a means of examining the above
assumption and also of estimating a more realistic value for I(C).

The second question was whether or not the current county-level estimator was
an unbiased estimator of the total crop hectarage for a county. To answer
this question decisively would require knowing the true crop hectarage for a
county, and this information was not available. Instead, the standard used
for comparison was the direct expansion estimator for the county, Y = N x Y,
where N is the total number of possible segments in the county and y is the

sample mean crop hectarage per segment for the given county.

The particular alternative county-level estimators that were evaluated were of
interest because of the approaches that were taken in hectarage estimation at
the subanalysis district level. The Cardenas family of estimators compares

,) the average number of crop pixels per segment in a given stratum to the
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average number of crop pixels per segment in the given county in that stratum
and adjusts the mean area estimate by an amount proportional to this
difference. Therefore, it was desirable to compare the performance of two of
the members of this family to the current county-level estimator as well as to
compare the performances of these two Cardenas estimators. In addition, the
only variance formula available for this family makes the assumption that, for
all counties, the within-county variances are equal. To compare the empirical
estimate of variance to the formula variance as an indication of the validity
of this assumption was also a desirable objective,

The two direct proportion estimators offered the possibility of estimating
crop hectarage in a county using only the county Landsat data and relatively
few ground-truth pixels. Another advantage was that the classification of
each pixel is not done directly as is necessary for the regression type esti-
mators. For making comparisons, however, this was also a disadvantage in this
study. For each county, one estimate of a crop proportion was obtained rather
than eight estimates using eight classifier training groups. Questions re-
garding the size of bias and variance were answered by using the proportions
and variances generated by the simple random sample approach (section 5.3) as
the standard.

4.4 PREPROCESSING

The objective of the preprocessing study was to see if candidate preprocessing
algorithms applied to analysis district Landsat imagery have the capability for
improving crop area estimates at the county level when few (or no) training
segments are available from that county. Three preprocessing algorithms were
chosen for study based on results of the Large Area Crop Inventory Experiment:
XSTAR, ATCOR, and MLEST (see section 3). The XSTAR and ATCOR algorithms are
haze-correction models which transform the analysis district and the county to
be estimated to correct for the presence of haze and/or background effects and
to make them look spectrally similar to the classifier. The MLEST algorithm
takes distributions present in the analysis district and estimates an affine
shift correction which matches them to distributions from the county. A
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transformation is obtained which may then be used on the statistics in the
classifier before classifying the county.

Ideally, sample segment data chosen from the analysis district (a six-county
area) would be used as the training set on which to develop the regression
estimator, and an entire county would be used as the test area. However,
ground truth was available only for sample segments in the county. In this
study, we tested whether preprocessing improves the estimates for a sample
from a county, rather than whether it improves an actual county estimate.

In order to address the worst possible case, two test areas (sample segments
from Beadle and Kingsbury counties, South Dakota) that did not overlap the
training set were chosen, This effort not to duplicate sample segments from
the training set in the county was made for two reasons: First, to achieve
distinct test and training groups for the F-test and the Hotelling T2 test;
and, second, to provide the "worst" case, where no sample segments from the
area of interest were available for training. This selection also fulfilled
the requirement that sample segments from surrounding areas be available for
training; the surrounding segments in this case were other training group
segments that were in Beadle and/or Kingsbury Counties.

After estimates for the county samples were obtained by the USDA EDITOUR system
and by the USDA EDITOR with MLEST, ATCOR, and XSTAR preprocessing, a compari-

son was made to see which method produced estimates closer to the true ground-
truth proportions.

The purpose was to ascertain if one of the preprocessing methods had in some
way made the regression estimator, which was developed over the analysis

district, appropriate and accurate at the county level.

4.5 STATISTICAL EVALUATION APPRUACH

It was apparent from the preliminary analysis that the overlap among some

) training groups would vitiate any statistical tests requiring that assumptions

of independence of random variables be satisfied. Tnis was accepted as a

4-6



necessary flaw in order to have enough training groups with enough segments in
each group to adequately train the classifier.

In evaluating the conjecture that the formula for the variance of the current
subanalysis district regression estimator overestimates the variability of
this estimator if I(C) = 1 is used, the following approach was taken: The
arithmetic means over the eight training groups were plotted against the
corresponding values of I(C) = 0 and I(C) = 1 for each crop. The line
containing these two poinEs expresses the linear relationship existing between
I(Cl and the variance of Yc’ as is evident from the formula for the variance
of Yc' This line can be used to approximate the value of I(C) associated with
the empirical estimate of variance.

The Behrens-Fisher test was used to investigate the bias of the current \
county-level estimator. Whenever a sample of segments is randomly selected
from a county, the direct expansion estimator N x y is an unbiased estimator
for the total county hectarage of a given crop. Likewise, each individual y;
is unbiased for the mean number of hectares per segment. Similarly, if the
current county-level estimator is unbiased for the total county hectarage of a
given crop, then this estimator divided by the number of segments in the
county (N) is unbiased for the mean number of hectares per segment for a given
crop. The Behrens-Fisher test indicates whether the curfent county-level
estimator, when divided by N, systematically overestimates or underestimates
the mean number of hectares per segment.

For the Cardenas ratio and regression estimators, the proportions of each crop
in each county, as well as a “coefficient of variation" for each crop, are
presented in tables. These figures are calculated for each training group.
This "coefficient of variation" is, for each county, the ratio of the square
root of formula variance for the crop divided by the average number of
hectares of the crop. In addition, a sample coefficient of variation was
obtained using the estimates of a crop from the eight training groups as
samples. These summary statistics for each estimator are presented by crop.
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‘) The sample variances of the Cardenas estimators were compared, and the sample
variance of each Cardenas estimator was compared to the sample variance of the
current county-level regression estimator using an F-test. This was done
knowing that the independence assumptions were not satisfied. Indeed, not
only did some of the training groups overlap, but also all three estimators
have the same y-variable, namely the ground truth hectarage per segment.
However, it was believed that a comparison of the sample variances would
indicate whether or not they were significantly different.

The Behrens-Fisher t-test described previously was the test for bias of the
Cardenas ratio and regression estimators.

The bias and the mean squared error (MSE) of the direct proportion estimators

were calculated and recorded as summary statistics. Recall that the procedure

is to cluster a county and obtain proportions, a;, of each distribution in the

mixture model. Then, 500 labeled pixels are chosen randomly from segments

~w) within the county to estimate By » OF the proportion of crop 2 in distribu-
tion i, The proportion of crop £, Ty is ﬁ; aiez.’ where ¢ is the number of
distributions present. In addition, the c;op prop;rtions takeh from the 500
pixels are computed to obtain a third estimate, called the simple random sample
estimate. This procedure is repeated 50 times, each time choosing 500 labeled
pixels randomly from the segments within the county. The average number of
labeled pixels available in each county is about 6700, a large enough number
that the 50 repetitions can be considered independent. The proportion of each
crop, determined using all the labeled pixels in a county, is considered the
true proportion of that crop. In order to estimate the bias, the 50 estimates
are averaged and the mean compared to the proportion in the labeled pixels.
The MSE is the sample variance of the 50 proportion estimates. An F-ratio is
computed for each of the direct proportion estimators. This is the ratio of
the sample variance of the direct proportion estimator to the sample variance
of the simple random sample estimates over the 50 repetitions. Independence
problems are again present, since each of the three estimates (maximum
likelihood, least squares, and simple random sample estimates) is obtained over

) the same set of 500 pixels.
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4.6 EVALUATION OF PREPROCESSORS

The comparison of the performance of each preprocessor with the USDA EDITOR was
done using the Hotelling T2 test, which compares the mean difference between
ground truth and the regression estimate per segment for both methods.
Accepting the null hypothesis would indicate that there is no significant
difference between estimates produced by the two methods.

There remains some question as to whether the regression equation developed
from the analysis district should be used on the county in evaluating the
performance of the MLEST algorithm, since a new (transformed) classifier is
used on that county. Although an improvement in classification was obtained
using the MLEST algorithm on the county data, a corresponding improvement in
estimation might not occur using the regression lines developed on the analysis
district if these regression lines are not appropriate for the county. So in
addition to the Hotelling T2 test for the other preprocessors, two other tests
were made: one to compare regression estimators for the USDA EDITOR and MLEST,
which were developed on the county; and one to compare estimates from the USDA
EDITOR using the training regression lines and MLEST using the county
regression lines. This issue is discussed in further detail in section 5,
Study Results.

If the results of the Hotelling T2 test show that one or more of the preproc-
essing procedures produce estimates that are not significantly different from
those produced by the USDA EDITOR alone, it is necessary to examine the mean
vector to determine if the results of the preprocessing procedure are better,
worse, or mixed. If the estimates using the preprocessor are closer to ground
truth for every crop than those of the EDITOR alone, then the results using the
preprocessing procedure are considered better; if they are further from ground
truth for every crop than those of the EDITOR alone, the results using the
preprocessing procedure are considered worse. If the estimates using the
preprocessor are closer to ground truth for some crops and further for others,
it may be concluded that one procedure is not better than the other.
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In order to attempt to detect the presence or absence of haze or other differ-
ences between the test and training areas, a two-sided F-test for homogeneity
of variances and an F-test for equality of analysis district and county
regression lines is done for each crop. These tests are discussed in more

detail in section 5.
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5. STUDY RESULTS

5.1 CURRENT SUBANALYSIS DISTRICT REGRESSION ESTIMATOR

5.1.1 EXPLANATION OF GRAPHS AND TABLES

Figures 5-1 through 5-9 contain plots of variance versus I(C) for the current
county regression estimator. For each crop, the formula variance using

I(C) = 1 is computed for each training group, and an average is obtained.
Simitarly, the formula variance using I(C) = 0 is computed for each training
group, and an average is obtained. These two numbers determine the line
associated with each crop. The empirical estimate of variance is then used
with this linear relationship to produce an empirical estimate of I(C).

Although these plots have been produced for only one county, other data
exhibited later provide a similar result: for the majority of crops in each
county, the empirically estimated values of I(C) are around zero. This tends
to confirm the statement that the formula variance provides an estimate which
greatly overestimates the variance of the current county-level estimator.

5.1.2 THEORETICAL AND EMPIRICAL VARIANCE “STIMATES BY COUNTY

Tables 5-1 through 5-6 present the preceding graphical results quantitatively
by county. The averages across training groups of the theoretical and
empirical variance estimates for each crop are given. The empirically observed
value of I(C) is also given, and it was determined by observing that in the
formula I(C) is linearly related to the variance estimate. The averages of the
variance estimates with I(C) = 1 and also with I{C) = 0 provide two points
determining the line representing this linear relationship. By using this fact
and the empirical estimate of variance, one can obtain a corresponding value of
I{C). For the majority of crops in each county, these values of I(C) are close
to zero.
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TABLE 5-1.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES
USING CURRENT USDA PROCEDURE FOR BEADLE COUNTY

[Hectares x 106]

Item

Rangeland

Sunflowers

Corn

Wheat

Oats

Grass

Alfalfa

Hay cut

Flax

Average of
variance
estimates
with I(C)=1

Empirical
estimate of
variance

Average of
variance
estimates
with I1(C)=0

Empirically
observed

value of
I(C)

2428.5

332.9

79.9

.11

160.0

1.1

4.5

-.02

580.4

4.2

19.5

-.03

1034.5

131.9

32.5

.10

532.3

25.9

15.8

969.5

60.0

25.6

.04

680.3

76.7

21.7

322.6

36.8

14.4

285.7

5.2

9.1
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TABLE 5-2.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES

USING CURRENT USDA PROCEDURE FOR CLARK COUNTY

[Hectares x 106]

Item

Rangeland

Sunflowers

Corn

Wheat

Oats

Grass

Alfalfa

Hay cut

Flax

Average of
variance
estimates
with I{(C)=1

Empirical
estimate of
variance

Average of
variance
estimates
with I(C)=0

Empirically
observed
value of
I(C)

1160.9

41.3

40.0

.001

75.5

3.2

2.4

293.3

5.0

10.6

496.2

5.5

15.1

261.7

16.0

10.0

414.2

46.3

11.3

335.3

20.6

12.8

186.3

16.4

10.7

135.6

28.2

5.7

.17

—
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TABLE 5-3.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES

5 iy

USING CURRENT USDA PROCEDURE FOR CODINGTON COUNTY

[Hectares x 106]

[tem

Rangeland

Sunflowers

Corn

Wheat

Oats

Grass

Alfalfa

Hay cut

Flax

Average of
variance
estimates
with I(C)=1

Empirical
estimate of
variance

Average of
variance
estimates
with I(C)=0

Empirically
observed
value of
I(C)

504.5

48.1

20.5

32.5

1.1

130.5

5.1

5.1

0.0

216.7

5.4

7.0

-.008

116.9

31.8

6.7

166.0

26.3

4.7

.13

148.6

7.0

6.3

.005

87.9

5.5

5.9

-.006

57.9

22.3

3.0
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TABLE 5-4.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES

USING CURRENT USDA PROCEDURE FOR HAMLIN COUNTY

[Hectares x 106]

[tem

Rangeland

Sunflowers

Corn

Wheat

Dats

Grass

Alfalfa

Hay cut

Flax

Ave(age of
variance
estimates
with I(C)=1

Empirical
estimate of
variance

Average of
variance
estimates
with 1(C)=0

Empirically
observed
value of
I(C)

404.6

18.9

17.5

.004

30.7

0.1

1.1

107.3

7.5

5.6

187.7

3.2

6.4

94.9

29.2

3.6

117.8

7.9

3.5

131.1

7.1

5.5

69.9

2.3

2.5

"0003

40.6

11.8

2.1
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TABLE 5-5.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES

}

i

B ;

USING CURRENT USDA PROCEDURE FOR KINGSBURY COUNTY

[Hectares x 106]

[tem

Rangeland

Sunflowers

Corn

Wheat

Oats

Grass

Alfalfa

Hay cut

Flax

Avefage of
variance
estimates
with I(C)=1

Empirical
estimate of
variance

Avefage of
variance
estimates
with I(C)=0

Empirically
observed
value of
I(C)

1522.4

50.0

44.0

.004

100.8

0.6

2.7

349.3

13.8

11.0

638.5

15.6

17.1

-.002

327.7

10.1

9.1

.003

663.1

17.0

16.8

0.0

412.2

19.7

11.2

175.4

2.6

4.8

187.2

77.0

7.4
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TABLE 5-6.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES

USING CURRENT USDA PROCEDURE FOR SPINK COUNTY

[Hectares x 1007

Item

Rangeland

Sunflowers

Corn

Wheat

Dats

Grass

Alfalfa

Hay cut

Flax

Average of
variance

estimates
with I(C)=1

Empirical
estimate of
variance

Average of
variance
estimates
with I(C)=0

Empirically
observed
value of
I(C)

3058.8

209.4

89.6

213.1

65.2

11.8

756.9

17.3

24.8

"0010

1364.9

115.7

42.8

693.2

64.1

21.6

1109.8

35.5

31.2

.004

923.8

276.4

36.2

421.5

61.6

22.3

.1

328.9

24,2

9.9
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Figure 5-1.- Variance versus I(C) for rangeland in Beadle County.
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Figure 5-2.- Variance versus I(C) for sunflowers in Beadle County.
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Figure 5-3.- Variance versus I(C) for corn in Beadle County.
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Figure 5-4.- Variance versus 1(C) for wheat in Beadle County.
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Figure 5-5.- Variance versus I(C) for oats in Beadle County.
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Figure 5-6.- Variance versus I(C) for grass in Beadle County.
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Figure 5-7.- Variance versus I(C) for alfalfa in Beadle County.
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Figure 5-8.- Variance versus I{C) for hay cut in Beadle County.
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Figure 5-9.- Variance versus I(C) for flax in Beadle County.



5.1.3 BEHRENS-FISHER TEST

Table 5-7 contains the results of the Behrens-Fisher test described in sec-
tion 4.5. This test is used as a guide in assessing the bias of the current
county-level estimator. The corresponding confidence intervals for the
estimated biases are in table 5-8.

This test, a significance test for the difference between the means of two
normal populations, assumes that the two population variances are not the
same. For a fixed crop and county, the eight estimates of hectarage associ-
ated with the eight training groups are considered as eight observations of a
random variable Y;.

For the same crop and county, the n sample segments of the 200 that fall in
that county can each be thought of as providing an estimate of the mean hec-
tarage per segment of that crop. By multiplying each of these n numbers by
the total possible segments in the county, n estimates of the hectarage of the
crop are obtained. Treating these as n observations of a random variable Y;,
this two-sample test can then be applied to test for the equality of means
associated with the random variables Yy and Y2. The following should be kept
in mind in interpreting the test results: First, the eight observations of Yl
are regression estimates based on means from training groups, some of which
overlap; and second, the n observations of Y, arise from individual segments
and thus produce a large sample variance. This variance will occur as part of
the denominator in the test statistic, and it will likely produce a number
which will fall within the interval determined by the critical values. This
would imply that the hypothesis of equal means would not be rejected as often
as might be expected, given that the efficacy of Y, as an estimator of the
true population mean is suspect.

The other possibility for estimating the true mean was to use the segments
falling within a county to obtain the direct expansion estimate of the true
mean. This number would then be a constant C against which the mean from the
distribution of Yl could be tested for equality., The difficulty with this
possibility is that C is treated as the true mean, when in reality, it is only
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TABLE 5-7.- BEHRENS-FISHER T-TEST OF MEAN ESTIMATES*
[« = .05]

1: Behrens-Fisher
County statistic Rangeland | Sunflowers | Corn | Wheat | Dats | Grass | Alfalfa | Hay cut | Flax

2: Critical values
] -1.50 *k -1.60 | Ts.s2 [ -1.47 | T2.77 | -1.12 | -1.24 | =
Beadle 2 +2,05 s | 42,02 ]42.14 [+2.03 [ +2.14 | £2.06 | $2.03 | **
1 -1.20 -0.81 1.07 | -1.26 | T3.58 | -.34 .72 -.55 | 1.87
Clark 2 +2.04 +2.03 +2.03 | +2.03 | +2.06 | +2.06 | +2.06 | #2.05 | :2.11
1 .63 -.08 -.19| 1.08| .s7|-1.49| 1.45 *o* .10
Codington 2 +2.07 $2.05 +2.06 | +2.06 | +2.09 | +2.07 | 2.07 *k $2.07
1 -1.80 *x t2.31| -.27]-1.52]t2.95| 1.83 -.43 .59
Hamlin 2 2.11 - +2.11 | £2.10 | £2.12 | 22.16 | 22.12 | 12.12 | t2.12
1 .20 -1.19 08| -.87|12.19]-1.46 .45 | 13.60 .37
Kingsbury 2 +2.05 12.04 +2.05 | +2.05 | +2.07 | t2.05 | 22.07 | :2.19 | 2.14
- 1 .73 -.55 -1.21| -.83) .s2| .s7 .24 .62 .29
Spink 2 +2.04 $2.03 $2.01 | +2.03 | +2.10 | +2.04 | $2.13 | 2.08 | +2.08

*The hypothesis is that the population mean of the current county-level estimator equals the population
mean of the direct expansion estimator.

nypothesis rejected.
**No crop present.
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TABLE 5-8.- CONFIDENCE INTERVAL FOR ESTIMATED BIAS:

[95% confidence]

CURRENT REGRESSION ESTIMATOR

County Rangeland | Sunflowers | Corn Wheat Oats Grass Alfalfa | Hay cut | Flax
-6.275 -3.015 7.368 | -2.625 2.574 | -2.065 -3.075
Beadle
$+8.573 +3.815 | +2.861 | +3.627 | £1.987 | +3.788 15,011
-4,867 -1.770 2.369 | -2.879 4.067 -.739 1.024 ~.729 1.808
Clark ,
+8.233 14.432 14.487 | $+4.642 | £2.346 | +4.423 | $2.922 +2.723 +2.034
2.641 -.090 -.466 1.777 1.255 | -4.480 2.218 .294
Codington
+8.607 $2.420 $+4.968 | £3.407 | t4.568 | $6.225 | 13.161 16.264
-9.222 8.533 -.682 | -5.621 2.887 2.753 -.404 1.277
Hamlin
$+10.772 t7.792 | t5.403 | +7.817 | +2.119 | £3.196 2,002 +4.568
.809 -1.649 .267 | -2.671 2.619 | -4.376 .701 .928 .632
Kingsbury
+8.246 12,825 $6.915 | $6.300 | +2.474 | +6.137 | £3.234 t.564 1+3.683
2.311 -1.280 -2.344 | -2.288 .531 .820 .431 .718 .195
Spink ’
16.474 t4.714 $3.907 | $5.594 | +2.147 | $2.918 | 13.891 $+2.419 t1.427




an unbjased estimate of that mean, and it has a considerable amount of
variance associated with it.

A decision to use the two-sample test was made, and, insofar as the mean of Y,
can be considered the true population mean, the test results indicate that
there is not enough statistical evidence to show that Yl, the current county-
level estimator, is biased.

5.1.4 ESTIMATION RESULTS FOR SOIL STRATUM 4

The current subanalysis district estimator was used to obtain crop hectarage
estimates for soil stratum 4 for each of the eight training groups. (The
Cardenas estimators were not evaluated on soil stratum 4 because their use
requires knowing all of the land use stratum and soil stratum intersection
means, which were not available.) In an analysis similar to that which was
conducted for the six counties, an empirically derived value for I(C) was
calculated. These results are shown in table 5-9. Again, the empirically
observed values of I{C) cluster close to 0, with hay cut being the only
exception. This gives additional credence to the conjecture that the variance
formula with I(C) = 1 produces overestimates.

The Behrens-Fisher test described in section 5.1.3 was used to ascertain if

the current estimator produced biased crop hectarage estimates on soil

stratum 4. Table 5-10 gives the results of the Behrens-Fisher tests. No non-
zero ground truth was present for flax or grass in the sample of 20 segments
from soil stratum 4. Of the remaining seven crops, there was not enough sta-
tistical evidence to reject the null hypothesis of equal means. (A signifi-
cant outcome for a crop would imply that the estimate for that crop is biased.)

5.2 RESULTS OF THE CARDENAS REGRESSION AND CARDENAS RATIO ESTIMATION
PROCEDURES

5.2.1 COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION

Tables 5-11 through 5-19 give, by crop, the proportion estimates and the
"coefficients of variation" that were obtained for each training group for
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TABLE 5-9.- THEORETICAL AND EMPIRICAL VARIANCE ESTIMATES

USING CURRENT USDA PROCEDURE FOR SOIL STRATUM 4

[Hectares x 104]

Item

Rangeland

Sunflowers

Corn

Wheat

Oats

Grass

Alfalfa

Hay cut

Flax

Average of
variance
estimates
with I(C)=1

Empirical
estimate of
variance

Average of
variance
estimates
with I(C)=0

Empirically
observed
value of

I(C)

329.8

59.7

14.5

.143

23.0

-.029

90.0

4.8

3.2

.018

159.0

16.1

5.8

.067

79.9

2.7

3.1

-.006

79.8

2.0

2.8

"0010

112.3

1.1

3.9

-.027

54.5

36.1

2.4

.646

27.7

1.0

-0010




TABLE 5-10.- BEHRENS-FISHER TEST OF MEAN ESTIMATES FOR SOIL STRATUM 4*

[« = 0.5]
crop | statistic | L et | nated pias | < bise

Rangeland -0.408 2,116 -2.134 + 11.060 -0,088
Sunflowers -.947 $+2.094 -1.600 + 3.539 -.948
Corn -1.434 +2.096 -6.019 + 8.800 -.456
Wheat 1.749 +2.113 5.096 + 6.157 1.007
Oats -.618 +2.104 -1.009 + 3.433 -.350
Grass t

Al falfa -.420 +2.099 -.580 t 2,902 -.181
Hay cut .309 +2.159 .740 t 5.161 -.202
Flax t

Mj) *The hypothesis is that the population mean of the Huddleston-Ray subanalysis
district estimator equals the population mean of the direct expansion

estimator.
TNo crop present in sample from soil stratum 4.
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TABLE 5-11.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATIONS FOR CARDENAS
REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR RANGELAND

(a) Cardenas regression estimator
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. (b) Cardenas ratio estimator
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TABLE 5-12.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS
REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR FLAX

(a) Cardenas regression estimator
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TABLE 5-13.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS
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TABLE 5-14.- COUNTY CROP PROPURTION AND COEFFICIENTS OF VARIATION FOR CARDENAS
REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR ALFALFA
(a) Cardenas regression estimator
COUNYY G123 Lla6 OGL7TH LPaT G298 G345 66l 6967 ME AN PROPORTION CROP HECTARES
HECTARLES Ce Vo
nEADLE V. 037 Ve 0N%2 113 0. 044 D 074 .00 0,066 0,074 U.0%9 59107 _
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(b) Cardenas ratio estimator
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TABLE 5-15.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS

REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR GRASS

(a) Cardenas regression estimator

CROP HECTARES

AN PROPORTIUON

C. V.

Gla6 G174 G247 254 6345 KLY ] o5h7 ME

0123

HECTAKES

COUNTY
BEAULE

71164
359!0986.21

VDepag
0,2¢1

£
>N

-~

[}

Bol
e

154

U,
0,

ry
ne
[=aV]

O

==

He(lab
D.1n7

-
b gl

Y
(=

0,056
0, Jun

322114

19689
05725087,64

caxTu4
CORINGTON

CLAKK

Q5223231.9d

b

0.
0.

169126

8436
6379492.1¢

13;

58,29

P e
~aD
ann
oN

Nelibu
D274

24

('.
0.

«lol
219

4

213480

K IplGSHURY

26%52??36.12

1
b
(b) Cardenas ratio estimator

5-27

CROP HECTARES

MEA” PROPORTION
L4

6121} Glae 6l17a OP4u? 0294 G645 6Gl64 6GH67 M
L]

htCTares

CounTy
HEALLE

322714

CLARK

canlus

CONING

937363.04

it

0.
0.

1edi%e

HAMI N

130730

K INGSHURY

;6654
17844464.55
s8e¥ébo1.0u

0. 0hG
0.223

076
N.20%

21 34b0

N




8¢-§

;. .
N et

TABLE 5-16.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS
REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR OATS

(a) Cardenas regression estimator

County 6123} Glab G178 wlh ! G258 [FX 1731 ol Y67 MEAN PrROPORTION CrOP HECTARES
HECTAkES Co Ve
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CLARK 0,0/8 “0019 ('onﬂ‘/ ﬂ.ﬂ?l Uo"‘*.’ U.o‘fﬂ -e.dll U.()hl 0.069 i7237
2HUH 04 0.214 0.226 ne307 0,236 0,159 0.20¢ vedlé Uelva 0,489 71075846.,79
COOTHOGT N ), 183 Neld? 0.]02 N.1)48 0,106 Doy 0.082 0.043 0,094 5432
el 00887 ML 9:105  d:Ma% 006 B:82F  0:%88  0:987 90338 1830886107
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(b) Cardenas ratio estimator
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SP e v.074 V.070 .82 0,096 0,017 0N.0177 0+05% U, 060 0.07% 25894
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TABLE 5-17.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS

REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR WHEAT

(a) Cardenas regression estimator
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TABLE 5-18.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS

REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR CORN

(a) Cardenas regression estimator
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TABLE 5-19.- COUNTY CROP PROPORTION AND COEFFICIENTS OF VARIATION FOR CARDENAS

REGRESSION ESTIMATOR AND RATIO ESTIMATOR FOR SUNFLOWERS

(a) Cardenas regression estimator
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each county. For example, in Beadle County the proportion estimate of range-
land using the training group G123 is .366 of the total hectares in the three
strata over which the estimate was obtained. The corresponding "coefficient
of variation" is .356 and is defined as the ratio of the square root of the
variance, calculated by the formula, and the average of the hectarage
estimates across the eight training groups. The next to the last column
contains, for each county, the mean proportion estimate of rangeland and the
sample coefficient of variation. In the last column are the estimates
represented as hectares.

By comparing the “coefficients of variation" that were computed using the
formula variance for a training group to the sample coefficient of variation,
one can see that the variance formula of ?, which was derived under the
assumption that the within-county variance is equal for all counties, seems to
underestimate the true variance.

5.2.2 BEHRENS-FISHER TEST

In tables 5-20 and 5-21, the same two sample tests used to evaluate the bias
of the current county regression estimator was used to test for bias in the
two Cardenas estimators. The corresponding confidence intervals for the
estimated biases are in tables 5-22 and 5-23. The same caution encouraged in
examining the results in the first application of the test is advised here
also. Because the hypothesis for the Cardenas ratio estimator is rejected for
10 crop-county combinations and the hypothesis for ‘the Cardenas regression
estimator is rejected for 8 combinations, both estimators can probably be
considered biased by this test.

5.2.3 F-TESTS OF VARIANCE

The two-sided F-test was used to provide some idea of how the variance of the
current county-level estimator compared to the variances of the two Cardenas
estimators and how the variances of the Cardenas estimators compared to each
other. These tests cannot be appealed to unequivocally because one of the
assumptions for performing the test is that the samples are from independent

5-32
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TABLE 5.20.- BEHRENS-FISHER T-TEST OF MEAN ESTIMATES:

CARDENAS REGRESSION ESTIMATOR*

[(l = 005]
1: Behrens-Fisher
County statistic Rangeland | Sunflowers | Corn | Wheat |Oats | Grass | Alfalfa | Hay cut | Flax
2: Critical values
1 1_2.40 ** -1.02 | 0.68|-1.21 | t3.07 | -0.77 | -0.99 | #+
Beadle 2 £2.18 o $2.06 | $2.08 | +2.04 [+2.10 | $2.03 | $2.04 | #**
1 "046 '038 .92 008 2.12 -.26 007 "-31 1-08
Clark 2 +2.05 +2.04 | +2.04 | 12.06 |+2.14 [12.07 | 12.08 | t2.05 |12.08
1 1.86 1017 ‘.38 ?2.25 -.07 '1.41 082 *k ‘025
Codington 2 $2.17 $2.09 | +2.07 | +2.16 | £2.07 | t2.08 | t2.06 | . ** $2.05
1 -.46 o 1.94 | t2.63|-1.57 |13.59 | 1.68 1.07 .09
Hami ¥n 2 £2.14 ax s2.12 | $2.12 |42.11 | 2,15 | s2.11 | 22.15 |s2.12
1 1.94 .75 -.06] 1.18| 1.49]-1.36 .76 | 14.13 | -.63
Kingsbury 2 12,18 £2.06 |+2.07 | +2.08 |£2.08 | 22.09 | 22.06 | 22.23 |12.07
1 .29 t-2.12 -.82|t-2.88| 1.19| 1.38]| -.80 07 | -.07
Spink 2 £2.08 £2.03 |42.05 | 42.02 |2.12 |£2.13 | 22.08 | #2.05 |£2.03

*The hypothesis is that the population mean

of direct expansion estimator.

nypothesis rejected.
**No crop present.

of the current county-level estimator equals population mean
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TABLE 5-21.- BEHRENS-FISHER T-TEST OF MEAN ESTIMATES: CARDENAS RATIO ESTIMATOR*
[a = .05]
1: Behrens-Fisher
County statistic Rangeland | Sunflowers | Corn | Wheat | Oats |Grass | Alfalfa | Hay cut | Flax
2: Critical values
1 1.2.96 *x 1.53 | 13,59 | -0.40 | 14.13 | -0.86 | -1.27 | »*
Beadle 2 $2.04 x £2,04 | £2.06 |+2.03 | $2.10 | 22.03 | 2.03 | #+
1 -.58 -0.76 1062 -1.21 f2.55 '047 -.12 1.17 1‘76
Clark 2 +2.06 £2.03  [+2.04 | £2.03 | +2.05 | +2.04 | 22.08 | 2.12 |s2.04
1 2.02 039 -.08 1024 -.81 -1060 053 ** “.51
Codington 2 +2.08 2,08 |+2.06 | +2.06 | +2.06 {£2.06 | £2.06 | * |i2.05
1 .22 *x 52| .41|-1.8|13.28| 1.22 1.29 | -.60
Haml1n 2 £2.11 - £2.11 | £2.11 |£2.10 |22.17 | 22.10 | 22.16 {:2.11
1 1.91 .18 -1.11| -.50| 1.45 | -1.62 0 | 7.4 |-1.18
Kingsbury 2 £2.06 +2.06 $2.05 | +2,06 |£2.06 | +2.05 | 22.06 | 22.24 |12.05
1 .42 -1.92 t2.21 | -1.99 |t2.65 | 2.08| -.16 -.07 |13.41
Spink 2 £2.05 $2,02  |12.03 |12.02 | +2.05 |+2.05 | 12.02 | 2.08 |s2.05

*The hypothesis is that the population mean
of direct expansion estimator.

1.H,ypot:hesi s rejected.
**No crop present.

of the current county-level estimator equals population mean
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TABLE 5-22.-~ CONFIDENCE INTERVAL FOR ESTIMATED BIAS:

[95% confidence]

CARDENAS REGRESSION ESTIMATOR

County Rangeland | Sunflowers Corn Wheat Oats Grass Alfalfa | Hay cut Flax

-13.106 -2.034 | 0.792 | -2.196 | 2.634 | -1.335 | -2.488

Beadle £11.887 +4.106 | +2.430 | #3.701 | +1.796 | +3.576 | 15.147
-1.897 -0.842 2.037 .184 | 2.814 | -.571 .098 -.412 0.913
Clark £8.432 14.541 $4.530 | $4.971 | +2.840 | +4.524 | +2.834 | +2.710 | +1.732
9.638 10476 -0927 4.485 "0185 '4. 327 1. 234 e 754

Codington

$11.212 £2.651 $5.085 | +4.300 | +4.401 | £6.353 | £3.116 6.097
_ -2.552 7.410 | 7.045 | -5.699 | 3.430 | 2.463 1.072 .191
Hamlin $11.911 +8.078 | 15.680 | +7.627 | +2.058 | $3.107 | +2.152 | +4.541
10.238 1.071 -.203 | 3.856 | 1.805 | -4.367 | 1.174 1.256 -.957
Kingsbury | 11,502 $2.956 $7.272 | $6.780 | +2.516 | +6.716 | +3.183 | +6.793 | £3.144
- .969 -4.939 -1.663 | -7.761 | 1.269 | 2.373 | -1.234 .076 -.045
Spink +6.992 +4.739 $4.144 | 5,448 | £2.265 | +3.679 | +3.161 | +2.277 | 1.281
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TABLE 5-23.- CONFIDENCE INTERVAL FOR ESTIMATED BIAS:

[95% confidence]

CARDENAS RATIO ESTIMATOR

County Rangeland | Sunflowers | Corn Wheat Oats Grass Alfalfa | Hay cut Flax
-12.216 2.963 | 4.100 | -0.710 | 3.579 | -1.515 | -3.160
Beadle £8.440 £3.953 | +2.364 | +3.597 | +1.820 | +3.553 | +5.043
-2.440 -1.682 3.619 | -2.774 | 2.861 | -.992 | -.165 1.750 1.488
Clark +8.613 +4.478 +4.567 | +4.674 | $+2.300 | +4.287 | :2.794 | £3.172 | £1.730
8.574 .476 -.203 | 2.049 | -1.686 | -4.746 | .790 -1.527
Codington
18.841 £2.534 $5.006 | £3.397 | t4.270 | t6.088 | £3.076 6.100
1.140 1.919 1.049 | -6.689 | 3.276 | 1.751 | 1.323 | -1.259
Ham1in +10.890 +7.829 $5.460 | +7.557 | t2.166 | +3.080 | +2.210 | 14.418
7.837 .252 -3.782 | -1.574 | 1.725 | -4.860 .148 2.367 | -1.737
Kingsbury | g 449 +2.923 $6.975 | +6.415 | +2.452 | 16.142 | +3.154 +.717 | £3.021
. 1.350 -4.406 4,376 | -5.372 | 2.496 | 3.053 | -.234 -.077 2.218
Spink 16.564 | +4.646 +4.033 | +5.470 | +1.934 | +3.005 | +3.050 | t2.246 | +1.336




populations. The overlapping training groups obviate satisfying the
independence criterion; however, keeping in mind this limitation, the results
in table 5-24 indicate that whenever there is a significant difference in
variances, the Cardenas regression estimator and the Cardenas ratio estimator
appear to have larger variances than the current regression estimator.
Additionally, there seems to be no significant difference in variances of the
Cardenas regression and the Cardenas ratio estimators.

5.2.4 RESULTS OF THE CLASSY-BASED DIRECT PROPORTION ESTIMATION PROCEDURE

The CLASSY-based direct proportion estimation procedure using the maximum
likelihood approach or the least squares approach can be outlined as follows:

1. Apply the CLASSY clustering algorithm (noncrop specific to the county of
interest, sampled 1/64) to estimate m, p(x|i), and aj;.

2. Randomly choose 500 labeled pixels from the segments within the county of
interest.

3. Use the maximum likelihood approach described in section 2.3.1 to estimate
Boie
4. Use least squares approach described in section 2.3.2 to estimate Byj.

~

m s
5. Compute the proportion of class & as m, = > a; By
i=1

6. Repeat steps 2, 3, 4, and 5, 50 times to estimate the bias and MSE of ;z'
The procedure was also carried out without using the maximum 1ikelihood
approach or the least squares approach; the 500 labeled pixels were used to
compute the proportion T directly. This is referred to as the simple random
sample approach. The number of labeled pixels in each county are as follows:
Beadle, 8442; Clark, 7264; Codington, 5430; Hamlin, 3588; Kingsbury, 6086; and
Spink, 9480.
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TABLE 5-24.- F-TESTS OF VARIANCE

[Critical values: F0.01;7’7 = 0.143, F0.99;7’7 = 6.99]

8E-S

County Hypothesis* | Rangeland | Sunflowers | Corn | Wheat | Oats |Grass|Alfalfa | Hay cut | Flax
Hy 18,37 t31.16 |120.97 | 0.38|1.77| 0.57] 0.25 2.37 | 1.35
Beadle Hy .75 t18.18 |T10.32| .29| .70| .62| .18 1.31 | 1.01
Hs 112 1.71 2,03| 1.30|2.53| .91] 1.43 1.81 | 1.34
Hy 2.75 t7.67 2.70 | 113.41 | 4.45 | 1.42| .47 91 | tas
Clark H, 4.36 3.80 4.18| 2.18| .71 | .44| .24 a.48 | T12
Hy .63 2.02 .65 | 6.15 {6.25 | 3.20| 1.99 .20 | 1.03
Hy t11.65 t18.83 3.31 | T13.67 | .53 | 1.61] .60 2.90 | t.08
Codington Hy 1.85 19,61 1.75 | .87 | .17| .36] .25 t7.36 | t.09
Hy 6.31 1.96 1.89 | 115,71 |3.07 | 4.45] 2.43 .39 | .81
Hy to.47 | T179.90 4.75| 6.98| .38 | .80 .51 2.70 | .87
Haml in Hy 1.84 ¥53.14 1.47| 2.20| .15] 1.16] .15 3.39 | .29
Hy 5.14 3.39 3.23| 3.17 [2.50 | .69] 3.46 79 | 2.97
Hy 21.38 t21.74 6.85 | 17.38 [1.33 {17.94] .73 1.85 .24
Kingsbury Hy 2.08 t16.42 1.96 | 2.49| .83 | 1.05| .59 2.17 | t.09
H3 t10.27 1.32 3.49 | 2.97 [1.60 | 17.58] 1.25 .86 | 2.83
Hy 2.50 1.16 6.02| .37 1.37 |17.36] .16 51 | .26
Spink Hp 1.25 .56 3.64 .46 | .39 | 1.65| T.05 .41 .53
Hs 2.00 2.09 1.65| .80 [3.51 | 4.46| 3.41 1.26 | .49

*Hy: Variance Cardenas regression estimator equals variance current regression estimator.
Hp: Variance Cardenas ratio estimator equals variance current regression estimator.

Hy: Variance Cardenas regression estimator equals variance Cardenas ratio estimator.
tl-lypothesis rejected.




5.2.5 STATISTICS FOR DIRECT PROPORTION ESTIMATORS

In tables 5-25 and 5-26 are some statistics that were calculated for each of
the direct proportion estimators. For each crop, the bias, mean squared
error, and F-ratio are listed. The bias is the difference between the average
of the 50 proportion estimates of a crop given by the particular estimator and
the proportion of ground truth of that crop in the sample segments that are in
the county.

The mean squared error (MSE) is the average of the squared errors over the 50
runs. The F-ratio is the ratio of the variance of the 50 estimates given by
the direct proportion estimator to the variance of the 50 estimates obtained,
each using a simple random sample of 500 labeled pixels to compute the
proportion directly.

There seem to be no significant differences in variances of the CLASSY direct-
proportion estimators using the simple random sample approach and either the
maximum likelihood or the least squares approach.

5.2.6 RELATIVE BIASES OF ALTERNATIVE COUNTY ESTIMATORS

Table 5-27 lists the relative biases of each of the alternative county-level
estimators considered. The relative bias is defined by the equation:

estimator proportion of crop - true proportion of crop

Relative bias = true proportion of crop

The true proportion of a crop in a county is declared to be the proportion of
that crop determined by all of the ground-truth pixels in the sample of
segments from that county. It can be seen that the Cardenas estimators
produce relative biases consistently larger than those of the direct propor-
tion estimators, which appear to have about a 10-percent relative bias.

5.3 STUDY RESULTS: PREPROCESSING

The preprocessing study was to determine if any of three candidate preproces-
sors might improve crop area estimation at a county level by correcting for
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TABLE 5-25.- BIAS, MEAN SQUARED ERROR, AND F-RATIO
USING THE MAXIMUM LIKELIHOOD APPROACH
[Criticd‘ values: F0.01;49’49 = 0.511, F0.99;49’49 = 1.97]
Grass Alfalfa Hay Cut Flax Other
County Mean Mean Mean Mean Mean
Bias squared F-ratio| Bias squared F-ratio| Bias squared F-ratio] Bias squared F-ratio| Bias squared F-ratio
error error error error error
Beadle -0.0003 0.0000 1.15 | 0.0119 0.0003 1.20 |0.,0010 0.0001 1.10 No crop present 0.0137 0.0042 1.29
Clark -.0023  ,0001 .96 | -.0013 .0001 .95 | -.0001 .0001 .82 | -0,0016 00,0000 1.06 .0039  .0004 1.35
Codington | -.0036  .0002 .88 .0067 .0001 1.08 No crop present .0008 ,0001 1.09 ,0125 ,0006 1.12
Hamlin -.0056  ,0001 *2.43 .0480 .0027 *7.67 .0216 .0006 *8,12 -.0049  ,0003 *3.91 | -.0066 .0013 *3.75
Kingsbury 0108 ,0003 .89 | -.0062 .00OL .10 | -.0010 .0000 1.55 -.0031  ,0001 .98 .0108 .0003 1.08
Spink -.0024  ,0000 .82 .0006 .0001 1.04 | -.0013 .0001 .92 .0017  ,0000 1.18 .0041 .0003 .60
Rangeland Corn Wheat Oats Sunflower

Beadle -0.0400 0.0018 0.75 0.0123 0.0003 0.69 |-0,0006 0.0001 1.06 0.0020 0.0001 0.97 No crop present
Clark -.0035 ,0004 .95 .0139  ,0003 .83 -.0130 .0003 .69 -.0017 .0000 .86 | 0.0058 0.0002 1.31
Codington | -.0079  .0002 .98 -.0256 .0008 .66 .0070  .0002 1.15 .0109 .0003 .96 | -.0009 ,0000 1.12
Hamlin -.1439 0207 *.3 .0701  .0061 *5.44 -.0328 .0013 1.93 .0542 .0040 *7.21 No crop present
Kingsbury .0074  ,0003 1.03 -.0200 .0005 .54 .0052 ,0002 .91 -.0003 .0001 1.09 | -.0036 .0001 .99
Spink -.0097  ,0004 .90 .0073  .0002 .68 .0021  .0002 .83 .0004 .0001 1.05 | -.0027 .0001 .55
*Hypothesis rejected,
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TABLE 5-26.- BIAS, MEAN SQUARED ERROR, AND F-RATIO
USING THE LEAST SQUARES APPROACH

[Critical values: Fo.01;49,49 = 0.511, F0.99;49.49 = 1,97]

Grass Alfalfa Hay Cut Flax Other
County Mean Mean Mean Mean Mean
Bias squared F-ratio] Bias squared F-ratio| Bias squared F-ratio| Bias squared F-ratio| Bias squared F-ratio
error error error error error
Beadle -0.0007 0.0000 0.92 {0.0084 0.0002 1.23 { -0,0007 0.0001 1.07 No crop present 0.0150 0,0004 1.24
Clark -.0044  ,00n1 .95 | -.0015 .0001 1.05 -.0034  ,0000 .76 1 -0.0031 0.,0000 1.04 .0079  .0004 1,38
Codington| -.0021  ,0001 1.01 .0060 .0000 1.09 No crop present .0035 .0001 1.19 .0145 0006 1.08
Hamlin -.0161  .0003 *2.08 .0388 ,0019 *7.11 .0051  ,0002 *6.81 -.0223 .0011 *7.18 | -.0722 ,0071 *5.68
Kingshury 0013 .0001 .92 |-.0084 0001 WJ1 .0002  .0000 .99 -.0011  ,0001 1.02 .0225 .0007 1.14
Spink -.0037  ,0000 J3 .0010  ,0001 1.43 -.0029  .0000 .90 .0014 .0000 1.14 .0040  ,0003 1,00
Rangeland Corn Wheat Dats Sunflower
Beadle -0.0418 0.0019 n.66 | 0,0183 0,0004 0.68 | 0.0000 0.0000 1.03 | 0,0015 0.0001 0.94 No crop present
Clark -.0086  .000D4 1.02 .0159 0004 1,08 | -.0101 .0002 .61 | -.0015 .0000 .79 | 0.0092 0,0002 1.52
Codington | -.0074  ,0002 1,03 | -.0370 .0014 .56 .0102 .0002 1.28 0142 .0004 1.16 | -.0019 ,0000 1.03
Hamlin -.1729  .0306 *2.96 .1547  ,0262 *10.48 | -.0181 .0010 *5.09 .1030 .0122  *10,36 No crop present
Xingsbury | -.0063  .0002 .85 | -.0191 ,0005 .65 .0152 .0003 .96 .0002 .0001 1.12 } -.0052 ,0000 .80
Spink -.0115  ,0004 1.02 .0206 ,0006 1.08 .0032 .000i .80 ,0017 .0000 1.18 | -.0139  ,0002 .51

*Hypothesis rejected




TABLE 5-27.- RELATIVE BIAS OF ALTERNATIVE COUNTY ESTIMATORS

County E::;; Rangeland | Sunflowers | Corn | Wheat | Oats |Grass |Alfalfa | Hay cut | Flax
Beadle *1 | -0.450 -0.270 | 0.288 | -0.417 | 3.250 |-0.261 | -0.374
2| -.420 393 [ 1.489 | -.135] 4.422 | -.202 | -.475
3 | .,090 106 | -.014| .025| -.024| .149 | .o009
e | <094 as8| .000| .019] -.057| .106 | -.007
55 | ..216 -.400 | 2.675 | -.498| 3.181 | -.398 | -.462
Clark 1| -.099 -.221 .303| .020( 1.681| -.116 | 0.027 | -.164 |o0.526
2 | -az7 -.442 539 | -.294 | 1.709 | -.202 | -.085 | .696 | .858
3| -.012 .099 135 -.089| -.066| -.031 | -.023 | -.003 |-.061
s | -.029 .158 154 | -.069 | -.0s8| -.059 | -.026 | -.008 |-.117
5 | -.253 -.465 .353| -.305 | 2.430| -.150 | .278 | -.290 |1.042
Codington| 1 | 1.188 .894 -.088| .980| -.030| -.509 | .460 -.155
2 | 1.087 .289 -.019| .a48| -.270] -.550 | .204 -.315
3| -.064 -.036 -.159| .01 .1s5| -.028| .164 .011
4| -.060 -.076 -.230| 47| .09} -.016] .147 .047
5 .325 -.054 -.044| .388| .201| -.527| .826 .061
Haml 1n 1| -.186 758 1.138 | -.490| 4.025 [ 1.211 | 1.181 | .040
2 .083 J196) 70| -.575) 3.844 | .861 | 1.456 | -.266
3| -.670 .45 | -.365| .301| -.403] 1.500 | 1.612 | -.066
4| -.805 1.010] -.201 | .573|-1.158 | 1.213 .381 | -.299
5 | -.671 873 -.120| -.483| 3.388) 1.3583 | -.4a5 | .270
Kingsbury] 1 | 1.095 .534 -.014| .46 .6a2| -.441] .316 | 6.597 | -.216
2 .838 .126 -.263{-.182| .613| -.490| .o40 | 12.434 | -.393
3 .082 -.118 -.001| .039| -.007| .om| -.100 | -.333 | -.046
4 | -.08 17 -.087| 16| .005| .012| -.148 | .067 | -.016
5 .087 -.822 019 -.309] .931| -.442| .188 | a.875 | .143
spink 1 .066 -7 -.237|-.616| .541| 1.668| -.303 | .029 | -.044
2 .092 -.640 625 | -.426 | 1.065| 2.146 | -.058 | -.030 | 2.174
3| -.043 -.026 .068| .o11| .o11| -.111| .o09 | -.033 | .109
s .051 -.133 Jg93| 017 .oa7| -a7n| .o16 | -.073 | .00
5 .158 -.186 -.335]-.082| .22z7| 576 .06 | .276 | .19
Averaged 1 .269 113 .075| .376| .321| 1.314| .2e1 | 1.454 | .030
gzz;:ils 2 .254 -.167 265| 200 .a01) 1.527| .133 | 2.816 | .412
3| -.138 -.020 .086 | -.050| .063| -.088| .282 .250 | -.011
4| -.168 -.056 .98 -.003] .116| -.242| .28 | .072 |-.089
5 | -.095 -.382 .078] .360| .468| 1.004| .392 g1 | .34l

*Cardenas regression estimator.

TCardenas ratio estimator.
**Maximum likelihood direct proportion estimator.

ffLeast squares direct proportion estimator.
SHuddleston-Ray estimator.
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differences between the larger area, for which the estimator was developed,
and the smaller county area, for which estimates are desired.

The ATCOR and XSTAR algorithms transform both the analysis district sample,
which is used in training the classifier, and the county data to make them
spectrally more alike by correcting for atmospheric and background differ-
ences. Not only is a classifier developed that is different from the one that
was developed using EDITOR alone, but a different regression estimator is also
obtained. The MLEST algorithm, however, provides a transformation that is
applied to the training statistics from the analysis district. This trans-
formation changes the classifier to better fit distributions that are present
in the county. Thus, the transformed MLEST classifier is used on a particular
county, but is inappropriate for the analysis district; hence, the same
regression equation is developed on the analysis district by both EDITOR and
EDITOR with MLEST. Any differences between EDITOR in county-level estimates
and EDITOR with MLEST preprocessing would be caused by the classifier, because
the regression equations are the same.

Tables 5-28 through 5-33 present the classification results for the 75 segment
samples from the analysis district that were used to train the classifier and
develop the regression estimators for EDITOR and for EDITOR with each
preprocessor. Also included are similar results for the two county samples,
which were both disjoint from the training set.

5.3.1 HOTELLING'S T2 TEST RESULTS

It has been assumed in this study that there are some fundamental atmospheric
and background differences between the six-county analysis district and the
individual county to be estimated. Hence, one single overall correction by a
preprocessor of the entire six-county area might transform the spectral space
in some useful manner (i.e., reduce the effects of haze), but it would not
correct for the difference between individual counties and the analysis
district. Such differences would still remain, and no real classification
improvement was obtained when using XSTAR in this manner. The remaining Study
used XSTAR and ATCOR in a manner which would have corrected for such
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TABLE 5-28.- EDITOR WITHOUT PREPROCESSING

(a) Classification results for 75 segments
used to train the classifier

Crop PCC*
Alfalfa 24.39
Corn 71.97
Wheat 44,44
Oats 47.97
Flax : 46.65
Hay cut 12.73
Grass 38.36
Rangeland 69.09
Sunflowers 85,57
Overall PCC 56.41

(b) Classification results for 25 segmeﬁts from Beadle
County and 20 segments from Kingsbury County

Beadle County Kingsbury County

Crop PCC* Crop PCC*
Alfalfa 15.23 Alfalfa 31.92
Corn 46.04 Corn 64.20
Wheat 24,42 Wheat 39.84
Oats 16.39 Oats 12.98
Flax , Flax 31.03
Hay cut 3.11 Hay cut 5.56
Grass 5.77 Grass 22.81
Rangeland 59.18 Rangeland 50.28
Sunflowers Sunflowers 39.47
Overall PCC 36.55 Overall PCC 42,01

*Percentage of correct classification.
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TABLE 5-29.- EDITOR WITH XSTAR PREPROCESSING - SINGLE HAZE CORRECTION
USED FOR BOTH ANALYSIS DISTRICT SAMPLE AND COUNTY
[Entire 6-county area transformed at once]

(a) Classification results for 75 segments
used to train the classifier

Crop PCC*
Alfalfa 24,51
Corn 71.22
Wheat 37.68
Oats 44,38
Flax 43,41
Hay cut 8.33
Grass 36.26
Rangeland 66.11
Sunflowers 83.56
Overall PCC 53.60

(b) Classification results for 25 segments
from Beadle County

Crop PCC*
Alfalfa 5.26
Corn 46.47
Wheat 22.12
Oats 26.50
Flax
Hay cut 6.04
Grass 4,81
Rangeland 66.41
Sunflowers
Overall PCC 39.88

*Percentage of correct classification.
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TABLE 5-30.- EDITOR WITH XSTAR PREPROCESSING - ANALYSIS DISTRICT
AND COUNTY SEPARATELY CORRECTED FOR HAZE

[County and training areas transformed separately]

(a) Classification results for 75 segments
used to train the classifier

Crop PCC*
Alfalfa 28.55
Corn 59.73
Wheat 41,97
Oats 37.96
Flax 33.87
Hay cut 15.05
Grass 26.59
Rangeland 63.98
Sunflowers 84.73
Overall PCC 50.09

(b) Classification results for 25 segments from Beadle
County and 20 segments from Kingsbury County

Beadle County Kingsbury County

Crop PCC* Crop PCC*
Alfalfa 11.16 Alfalfa 13.46
Corn 40.60 Corn 56.61
Wheat 20,47 Wheat 41.44
Oats 14,21 Oats 13.74
Flax Flax 25.29
Hay cut 7.66 Hay cut 0.00
Grass 10.58 Grass 18.83
Rangeland 61.96 Rangeland 43,44
Sunflowers Sunflowers 40.79
Overall PCC 36.76 Overall PCC 36.74

*Percentage of correct classification.
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TABLE 5-31.- EDITOR WITH ATCOR PREPROCESSING

(a) Classification results for 75 segments
used to train the classifier

Crop PCC*
Alfalfa 33.09
Corn 70.13
Wheat 36.20
Oats 11.90
Flax 8.92
Hay cut 14,35
Grass 4,35
Rangeland 56.59
Sunflowers 74,66
Overall PCC 42,90

(b) Classification results for 25 segments from Beadle
County and 20 segments from Kingsbury County

Beadle County Kingsbury County

Crop PCC* Crop PCC*
Alfalfa 29.78 Alfalfa 18.85
Corn 66.45 Corn 69.63
Wheat 13.66 Wheat 42.08
Oats 2,51 Oats 0.00
Flax ‘ Flax 0.00
Hay cut 17.74 Hay cut 0.00
Grass 0.00 Grass 1.87
Rangeland 49,73 Rangetand 38.45
Sunflowers Sunflowers 0.00
Overall PCC 38.59 Overall PCC 33.62

*Paercentage of correct classification.
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TABLE 5-32.- EDITOR WITH MLEST PREPROCESSING

(a) Classification results for 75 segments used to
train the classifiert

Crop PCC*
Alfalfa 24,39
Corn 71.97
Wheat 44.44
Oats 47,97
Flax 46.65
Hay cut 12.73
Grass 38,36
Rangeland 69.09
Sunflowers 85.57
Overall PCC 56.41

TNote that these are exactly the same results as those in
table 5-28(a). The classifier is the same.

(b) Classification results for 25 segments from Beadle
County and 20 segments from Kingsbury County**

Beadle County Kingsbury County

Crop pCC* Crop pPCC*
Alfalfa 26.95 Al falfa 3.46
Corn 52.29 Corn 62.72
Wheat 17.41 Wheat 10.08
Oats 18.77 Oats 12.21
Flax | Flax 5.75
Hay cut 0.16 Hay cut 0.00
Grass 20.43 Grass 32.87
Rangeland 33.71 Rangel and 8.50
Sunflowers Sunflowers 0.00
Overall PCC 29.17 Overall PCC 28.72

*percentage of correct classification.

**Note that MLEST has adjusted the classifier for the individual
counties, and these results are not the same as those in
table 5-28(b). '
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TABLE 5-33.- EDITOR WITH MLEST PREPROCESSING WITH TRUE PROPORTIONS

(a) Classification results for 75 segments
used to train the classifier

Crop PCC*
Alfalfa 24,39
Corn 71.97
Wheat 44,44
Oats 47.97
Flax 46,65
Hay cut 12.73
Grass 38.36
Rangeland 69.09
Sunflowers 85.57
Overall PCC 56.41

(b) Classification reﬁﬁ]ts'for 25 segments from Beadle
County and 20 segments from Kingsbury County

Beadle County Kingsbury County

Crop PCC* Crop PCC*
Alfalfa 50.33 Alfalfa 8.08
Corn 39.59 Corn 63.31
Wheat 9.22 Wheat 14,40
Oats 12.02 Oats 2.29
Flax Flax 5.17
Hay cut 5.94 Hay cut 0.00
Grass 0.00 Grass 44,68
Rangeland 21.05 Rangeland 2.77
Sunflowers Sunflowers 0.00
Overall PCC 23.28 Overall PCC 31.46

*Percentage of correct classification.

The prior probabilities in the MLEST-adjusted classifiers
for each county were the actual crop proportions in the
counties, rather than the corp proportions in the analysis
district.
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differences (separately correcting the analysis district and the county),
provided that the algorithms were effective in haze correction.

Although the preprocessing methods did not improve classification for all
crops for any county, MLEST (without prior knowledge of crop proportions in
the county) produced improved or similar classification results in the Beadle
County test site for every crop but rangeland. However, MLEST did so poorly
in classifying rangeland, which constituted 33 percent of the county sample,
that the overall PCC was significantly lower than for EDITOR alone. Similar
results were found for XSTAR in the same county when the entire analysis
district was corrected at once.

Tables 5-34 and 5-35 show the results of comparing crop-area estimates that
are obtained from each preprocessing procedure with those from EDITOR. The
Hotelling 12 test was used in the comparison. Rejecting the null hypothesis
would indicate that the preprocessing method produced regression estimates
which were significantly different from those produced without preprocessing.

In Beadle County, EDITOR with ATCOR produced regression estimates that were
significantly different from those produced by EDITOR alone, but these
estimates were better for some crops and worse for others (mixed). EDITOR
with XSTAR also produced mixed results in Kingsbury County. Mixed results are
undesirable because the preprocessing procedure should produce the same esti-
mates as EDITOR when little or no haze or background difference is present and
better estimates for all crops when heavy haze is present. The inconsistency
of the XSTAR and ATCOR algorithms indicates that they are either insufficient
in their compensation for large differences or that they are unreliable when
little difference is present. This conclusion is supported by results
published in 1981 by Dave (ref. 8), which suggested that XSTAR corrects mainly
for sun angle rather than for haze and that XSTAR contains assumptions which
are at variance with findings from the Dave study. The XSTAR and ATCOR
algorithms will not be included in the FY 1982 study.
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TABLE 5-34.- STRATUM 12 HOTELLING'S T2

25 SEGMENTS IN BEADLE COUNTY

RESULTS OF

NULL HYPOTHESIS: EDITOR with preprocessing produces
crop area estimates which are the same as those from
EDITOR without preprocessing.

Calcutated]| Reject/
Test 2 accept Hy Results
EDITOR with no preprocessing 12.47 Accept
vs. ENITOR with XSTAR *(I)
ENITOR with no preproc$ssing 25.31 Accept
vs. EDITOR with XSTAR T(11)
EDITOR with no preproc;ssing 52.79 Reject Mixed
vs. EDITOR with ATCOR T(I1I)
EDITNR with no preprocessing 20,483 Accept
vs. EDITOR with MLEST
ED{TOR with no preprocessing 42.79 Accept
vs. EDITOR with MLEST (both
regression estimators devel-
oped on Readle County)
ENITOR with no preprocessing 150.97 Reject Mixed,
{regression estimator devel- mostly
oped on analysis district) vs. better
EDITOR with MLEST (regression
estimator developed on county)
Critical value T2 (6, 13, .05) 49.23
‘ 2
TABLE 5-35.- STRATUM 12 HOTELLING'S T™ RESULTS OF
20 SEGMENTS IN KINGSBURY COUNTY
Calculated] Accept/
Test T2 reject Hg Results
EDITOR with no preprocessing 111.89 Reject Mixed
vs. EDITOR with XSTAR (II)
EDITOR with no preprocessing 56,24 Accept
vs. EDITOR with ATCOR
EDITOR with no preprocessing 26.91 Accept
vs. EDITOR with MLEST
Critical value T2 (8, 14, .05) 86.08

*I.

¢ entire 6-county area transformed at once.
IT.

training and county areas transformed separately.



The MLEST procedure consistently produced regression estimates that were not
significantly different from those produced by EDITOR alone. These regression
estimates were obtained both from the analysis district and from the county.
The FY 1980 study showed that a regression developed on a training set was
significantly different from a regression developed on an independent set.
The only case in which EDITOR with MLEST produced estimates that were better
than those produced by EDITOR alone was when estimates from the EDITOR
analysis distfict regression estimator were compared with estimates produced
by an estimator developed on the counties where MLEST had transformed the
classifier. Because the counties were in effect an independent test set
(disjoint from the training segments), such a difference in the regression
estimates was probably similar to the training and test estimator differences
found in the FY 1980 study and was not due to the use of MLEST.

Below is listed the mean vector used in calculating the Hotelling T2 statistic
when EDITOR with MLEST was used with an estimator that was developed from seg-
ments in Beadle County to estimate crop areas for those segments, and EDITOR
alone used an estimator developed from sample segments from the whole analysis
district.

i = | Grange | [13-767
Boorn ~2.066
Bneat 21.923
Bate -4.084
Bhay cut 5.141]
B rass 12.350
_ﬁA] faifa | |18-30¢

1y ; y
where o o0 =% :E% (ly = yol = 1y - y,1);

-
]

In this equation,hn is the number of sample segments from Beadle County in
stratum 12 (14), Ye is the estimate for segment i from EDITOR alone, 9m is the
estimate for segment i from EDITOR with MLEST, and y is the ground truth for
segment i.
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When the ;Crop was positive, then MLEST with EDITOR provided estimates wgich,

on the average, were closer to ground truth than EDITOR alone; when the “Crop

was negative, EDITOR provided the better estimates. However, this improvement
is probably caused by the different regression equations used, and not by the

use of MLEST.

This improvement highlights the fact that in production use with no test
segments available, EDITOR with MLEST would use the same regression equations
as would EDITOR alone. However, with the use of MLEST, the classifier used to
classify the county is not the same as the one used to develop the regression
equations. It would be expected that this would affect the estimates made on
the county. Any classification improvement caused by the use of MLEST must
overcome such degradation in estimator performance.

It should be possible to take advantage of potential improvements if test
segments were always available to produce a new estimator or if some other
type of estimator were used. Unfortunately, test segments are usually not
available, since all available segments are needed to train the classifier
adequately.

In order to better evaluate if differences between the crop proportions in the
analysis district and the county were affecting the performance of the MLEST
classifier, the crop proportions that are listed in tables 5-36 through 5-38
were provided to the MLEST classifier to see if any classification improvement
would be obtained.

In Beadle County, two crops are not present at all, and in both counties crop
proportions vary widely between analysis district and county for some crops.
Classification results using these priors from the county were worse for one
county and better for the other when compared to use of MLEST with priors from
the training data. Differences in crop proportions between the analysis
district and county must then be larger before estimates of the county
proportions would improve an MLEST classifier.
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TABLE 5-36.- CROP PROPORTIONS OF
75 SEGMENTS IN ANALYSIS DISTRICT

Crop PPC
Alfalfa 5.41
Corn 13.39
Wheat 9.42
Oats 7.02
Flax 3.27
Hay cut 2.87
Grass 8.23
Rangeland 25.86
Sunflowers 3.95
Other 20.58

TABLE 5-37.- CROP PROPORTIONS OF
25 SEGMENTS IN BEADLE COUNTY

Crop PPC
Alfalfa 9.0
Corn 16.3
Wheat 4.3
Oats 7.3
Flax 0.0
Hay cut 14.0
Grass 2.1
Rangeland 33.9
Sunflowers 0.0
Other 13.1
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TABLE 5-38.- CROP PROPORTIONS OF
20 SEGMENTS IN KINGSBURY COUNTY

Crop PCC
Alfalfa 6.4
Corn 24.8
Wheat 15.3
Oats 3.2
Flax 4.3
Hay cut 0.4
Grass 20.9
Rangeland 13.3
Sunflowers 1.9
Other 9.5

Although MLEST performed consistently, it never produced estimates that were
statistically different from those produced by EDITOR. But there is a ques-
tion of whether there was actually any difference in the haze level between
the analysis district and the two counties. Several methods were used to
attempt to answer this question.

Table 5-39 lists the MLEST transformation matrix and vectof used to transform
the training statistics before classifying each county.

Although the diagonal elements of the A matrices were all close to 1, neither
the off-diagonal elements nor the values for the B vector were close to zero.
This transformation is not close enoUgh to an identity transformation to say

that there is no difference in the distributions of the analysis district and
the county; there may be some difference, but not very much.

5.3.2 ATCOR HAZE LEVELS

Table 5-40 displays the haze levels measured by ATCOR for the two acquisitions
for the analysis district and county samples.
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TABLE 5-39.- MLEST TRANSFORMATION MATRIX A AND VECTOR B

1.01
0.04
0.11
-0.12
-0.18
-0.22
-0.22
_:0.14

[0.81

[ 0.85
-0.09
-0.07
-0.24
-0.19
-0.20
~0.10
-0.09

[-0.85

-0.01

0.89
-0.14

0.01
-0.06
-0.10
-0.26
-0.26

1.21

0.09
1.07
-0.30
-0.29
0.03
-0.03
-0.06
-0.03

-0.72

FOR BEADLE AND KINGSBURY COUNTIES

(a) Beadle County

Matrix A
-0.14 0.06 0.08 -0.07
-0. 09 -0. 03 0. 13 "o. 01
1.05 -0.07 0.05 -0.08
0.16 0.94 -0.11 -0,09
-0.06 0.04 1.00 0.16
-0.07 0.05 -0.08 1.22
-0.10 -0.02 0.20 0.39
-0.13 -0.02 0.16 0.42
Vector B
-1.09 -1.26 0.64 1.39
(b) Kingsbury County
Matrix A
-0.17 0.14 0.09 0.04
-0.16 0.14 0.05 0.16
0.86 0.07 0.14 -0011
0.00 0.99 -0.19 0.02
"0;16 0.09 1.04 0021
-0.09 0.03 0.01 1.34
-0.18 -0.10 0.15 0.29
-0.10 -0.19 0.06 0.28
Vector B
-1.03 -0.41 -0.20 -0.80
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0.12
0.09
0.09
0.07
0.14
0.31
1.05
0.02

-0.95

-0.04
-0.09
0.02
0.12
-0.12
-0.14
1.06
0.11

2.07

-0.05

0.00
-0.03
-0.03
-0.09
-0.22
-0.02

1.02

-1.62]

0.04 |
0.03
0.18
0.17
0.14
0.15
0.04

1.04

2.10]
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TABLE 5-40.- ATCOR-MEASURED HAZE LEVELS

Analysis district. Haze level | No. of segments
G123 training group: 75
Acquisition 1 0.177
Acquisition 2 0.236
Beadle County test group: 25
Acquisition 1 0.250
Acquisition 2 0.257
Kingsbury County test group: 20
Acquisition 1 0.113
Acquisition 2 0.209

*Haze levels are measured on a scale of 0.000 (no haze)
to 1.000 (heavy haze).
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Unfortunately, although the haze levels that were measured are useful for com-
parison, it is not known at what haze level a classifier will first have poor
performance caused by haze (table 5-40). Note that there is little difference
between the analysis district and either county for acquisition 2, but there
is some difference in Beadle County for acquisition 1. XSTAR does not produce
a haze diagnostic.

5.3.3 COMPARISON OF REGRESSION LINES

The third method used to look at the presence or absence of haze was to
compare regression lines obtained from the training area to those from the
Beadle County test area.

Tables 5-41 and 5-42 show the tests for homogeneity of variances and the test
for equality of regression lines. The county regression lines were developed
on only 14 segments, whereas the analysis district regression lines were
developed on 42 segments (both sets from stratum 12 only). As can be seen,
homogeneity of variances was rejected for six of seven crops, and the regres-
sion lines were not the same for the remaining crop. Any attempt to draw
conclusions about haze level from these tests is limited.

The fourth and final attempt to reach an understanding of differences involves
an observation of XSTAR results. If classification results from XSTAR with
EDITOR (when the whole six-county analysis district was corrected at once) had
been worse than those when the analysis district and the county were corrected
separately, then it would have been concluded that there was some difference
between the county and the analysis district that was not being corrected,
although the overall average haze level may have been reduced. In fact, that
was not the case. The classification results when the whole area was
corrected at once were actually better. The conclusion drawn from this
attempt to measure haze and other differences between the county and analysis
district is that there is probably some difference present, but it is not a
large difference.
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TABLE 5-41.- F-TEST FOR HOMOGENEITY OF VARIANCES

[F = MSEcounty/MSETraind

Crop Calculated F Reject/Accept Hg
Rangeland 4,4602 Reject
Corn 2.0496 Reject
Wheat 0.0804 Reject
Qats 4.6168 Reject
Hay cut 2.1830 Reject
Grass 0.8588 Accept
Alfalfa 4,1096 Reject

F (0.95, 12, 40) = 2.0000

F (0.05, 12, 40) = 0.4115

Reject Hy if F > F (0.95, 12, 40) or if
F < F (0.05, 12, 40)

Hp: 02 Test = 02 Train

TABLE 5-42.- EQUALITY OF TRAIN AND TEST REGRESSION LINES

*
F = (SSEp11 - SSETrain - SSEcounty)/2

(SSETrain + SSECounty)/52

Crop Calculated F Reject/accept Hg

Grass 3.2895 Reject

F (0.95, 2, 52) = 3.1820
Reject Hg if F > F (0.95, 2, 52)

Hg: Training set regression line equals test set regression

Tine if homogeneity of variances was not rejected.

*SSE = Sum of squared error.
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6. CONCLUSIONS AND RECOMMENDATIONS

The data set used in this study was atypical of one over which the USDA/SRS
would normally conduct crop hectarage estimation. This fact must naturally be
considered in interpreting results and in advancing recommendations based on
these results. However, because of this limitation, efforts were made to
design approaches that would produce classification and estimation results
comparable to those expected on a typical data set. Information obtained in
the FY 1980 Missouri study was helpful in this regard. Within this context is
presented a synoptic discussion of the material detailed in Study Results,
section 5.

The regression coefficients for the current county-level regression estimator
were obtained over a much larger area than the county. This is necessary in
an operational setting because the county may not have a sufficient number of
segments to obtain reliable estimates of these coefficients. In approximating
this situation in this study, the training groups that were used to train the
classifier contained segments from all six counties, and about one-sixth came
from the county under consideration. The repeated sampling study showed that
the current county-level estimator appears to be unbiased, and that a better
estimate of its variance is obtained by using I(C) = O than by using I(C) =1
in the variance formula.

The alternative estimators that were considered do not appear to offer any
improvement over the current county-level estimator. Both of the Cardenas
estimators have a larger variance than do the current estimator, and both
appear to be biased. Although the CLASSY-based direct proportion estimators
exhibited less relative bias than the Cardenas estimators, they were,
nevertheless, about 10 percent off the "true" mean.

Because the direct proportion estimators do no classification, the approach
used to obtain the estimates was not the same as that designed for the
regression-type estimators. When the variance of the 50 iterations of the

) direct proportion estimator was compared to the variance of the 50 estimates
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obtained using the simple random sample approach, no significant differences
in the two variances were detected. The continuing attraction of direct
proportion estimation lies in the fact that it allows a true alternative to
the regression model, which may not be the most appropriate model for county-
level area estimation. More time and study devoted to designing an approach
for a direct proportion estimation procedure at a county level are suggested
for future studies.

Of the three preprocessing algorithms evaluated, MLEST is regarded as having
the potential to improve county hectarage estimates. It is not clear whether
MLEST should be used with EDITOR in a signature extension role, or whether
MLEST should be regarded as a type of direct proportion estimator. As with
the direct proportion estimators, some difficulty was encountered in develop-
ing an optimal approach using MLEST. However, further study of an optimal
approach using MLEST seems warranted.
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APPENDIX
ARCHIVED FILES




ZJSC-SD1>MESSAGE.TXT3 1
<. JSC-3D1>9023.6TRUTHS 1
£JSC-SD1>8042.6TRUTHS 1
£J5C-SD1>8041.GTRUTH 1
< J3C-SD1>7121.6TRUTHI 1
“JSC-SD1>7064.5TRUTH:
%.JSC-SD1>7043.5TRUTH} 1
ZJ3C-3D1>7042.5TRUTH} 1
<JSC-SD1>6013.5TRUTH; I
<JSC~SD1>3042.6TRUTH} 1
<JSC-SD1>2053.6TRUTHE 1
<JSC-3D1>2042.5TRUTH; 1
<{JSC-SD1>2034.65TRUTH} 1
{J3C~5D1>2031.GTRUTHIL
< JSC-SD1>2023.6TRUTH} 1
<JSC-SD1>2022.5TRUTH} 1
<J5C~-SD1>2021.5TRUTHS
<JSC-SD1>2013.5TRUTH; 1
“JSC-3D1>2012.GTRUTHI L

{JSC-3D1>2011.5TRUTHS 1

archiveg
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
apchived
archived
archived

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

tares
tares
tares
tares
tares
tares
tares
tares
tares
tares
rtares
tares
tares

tares

tares
Tares
tares
tares
tares
tares

21050
21050
21050
210350
210350
210350
21050
21030
21030
21030
21030
210350
21050
21030
21030
21030
21050
21050
21030
21050

and
and
and
and
ang
and
and
and
and
and
and
angd
and
and
and
and
and
ang
anad
ang

21031
21031
210351
210351
210351
21031
21031
21031
21031
21051
2105t
21035t
21051
21031
21031
210351
210351
21051
21051
21031

e

<{JSC-SD1>SD16321.3UNFLOMERS 76331 archived on tamres 21030
{JSC-SD1>6258-ISTRT.CLASSY/RERUN/PRIORS1 archived on tares
d 21051
£J3C-SD1>6247/ISTRT.CLASSY/RERUN/PRIORS 1
3 21051
LJSC-5D1>6146/ISTRT.CLASSY/RERUN/PRIOR2Z archived on tares
3 21051

archived on tares

JSC-SD1>SIGMAMN/C368/CANE.ESTS1  archived on tares 210350 an
JSC-SD1>SICGMAN/C368-CANE.STOT?l  archived on tares 21050 a
LIRM=-SD1>9021.6TRUTHt  archived on tares 21050 anct 21047
(JEC-SD1 )G32&6B/CUURN.ESP; 1 : 21050, 21047

(JSC-SD1 YTYPESCRIPT.GTRUTH: 1 21034, 21038

{JSC-5D1 »BEADLLE/NOT-G123/ATCOR/TABLE. MB; 1 21014,

(JSC-5D1 }BEADLE/NDOT-G123/ATCOR/PACK. NB; 1 21014, =

{ JSC-5D1 )BEADLE/NOT-G123/ATCOR/CAT.NB; 1 21014, 21

(JSC-8D1 }G3&£8/0ATS.56T:2 : 21014, 21009
(JSC-8D1 >SD-MT/L678/EASTL, CORRECTED/MULTI-WIN; 1 : 2

{JSC-SD1 >6245/XSTAR/5678/PACK. -OTHER; 1 21007, 21C
{JSC-8D1)G345/X5TAR/5678/PACK. —GRASS; 1 21007, 21C
{ JSC-SD1 }G245/X5TAR/5678/PACK., —WHEAT; 1 21007, 21C
{ JSC-ED1 6345/ XSTAR/5678/PACK. ~CORN; 1 21007, 2100
{JSC-8D1 }G345/¥5TAR/5678/PACK. —0ATS; 1 21007, 2100
(JSC-8D1 G345/ XSTAR/5678/PACK. -FLAX; 1 : 21007, 2100
(JSC-SD1 »G245/¥STAR/5678/PACK. —SUNFLLOWERS; 1 21007
(JSC-SD1 G345/ xSTAR/S5678/PACK. —ALFALFA; 1 21007, 2
(JSC-SD1 »6345/XSTAR/5678/PACK. =HAYCUT; 1 21007, 21
(JSC-8D1)>G345/XSTAR/S5678/PACK. -RAMGELAMD: 1 : 21007,
{ JSC-BD1 »G345/XSTAR/5678/PACK. —NB; 1 21007, 21004

(JSC-8D1)G345/X5TAR/S5678/PACK. NB; 1 21007, 21004

(JSC-SD1 }3345/¥5TAR/1234/PACK, -OTHER; 1 21007, 210
(JSC-SD1 6345/ X5TAR/1234/PACK. —ALFALFA; 1 21007, 2
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{JSC-SD1 G345/ X5TAR/1234/PACK. -HAYCUT; 1 : 21007, 21

{JSC-SD1)6345/X5TAR/1234/PACK. -FLAX; 1 : 21007, 2100
(JSC-SD1)G345/X5TAR/1234/PACK. -SUNFLOWERS; 1  : 21007
{JSC-SD1)6345/XSTAR/1234/PACK. -GRASS; 1 : 21007, 210
(JSC-SD1>6345/XSTAR/1234/PACK. -0ATS; 1 : 21007, 2100
(JSC-SD1 6345/ XSTAR/1234/PACK. —-WHEAT: 1 : 21007, 21C
{JSC-8D1 >6345/X5TAR/1234/PACK. -CCRN; 1  : 21007, 210C
{JBC-ED1 >G345/XS5TAR/1234/PACK. ~-RANGELAMD; 1 : 21007,
(JSC-SD1)6345/XSTAR/1234/PACK.-NB; 1 : 21007, 21004
{JSC-SD1)G245/XSTAR/1234/PACK.NB;1 : 21007, 21004
{JSC-SD1)C146/XSTAR/STAT. -HAYCUT; 1 : 21007, 21004
(JSC-8D1)>G1446/XSTAR/STAT.-GRASS: 1 : 21007, 21004
{JSC-5D1)G14&6/XSTAR/STAT. ~ALFALFA; 1 : 21007, 21004
(JSC-ED1)6146/¥STAR/STAT. ~SUNFLOWERS: 1 : 21007, 210
(JSC-5D1)>G14&6/XSTAR/STAT.—FLAX: 1 : 21007, 21004
{JSC-ED1)G146/XSTAR/STAT.-0ATS; 1 : 21007, 21004
(JSC-SD1)>G144/XSTAR/STAT. ~WHEAT:; 1 : 21007, 21004
{JSC-8D1)G146/XSTAR/STAT.-CORN; 1 : 21007, 21004
{JSC-8D1)G146/XSTAR/STAT. -RANGELAND; 1 : 21007, 2100
(JSC-~5D1)G1446/XSTAR/PRICR. -HAYCUT; 1 : 21007, 21004
{JSC-5D1)6146/XSTAR/PRIOR.-GRASS;:; 1 : 21007, 21004
{JSC-SD1)G146/XSTAR/PRIOR. ~ALFALFA; 1 : 21007, 21004
{JSC-8D1)G146/XSTAR/PRIOR. -SUNFLOWERS:; 1 : 21007, 21
(JSC-SD1)>G146/XSTAR/PRIOR. -FLAX; 1 : 21007, 21004
(JSC-SD1)6146/XSTAR/PRIOR. -0ATS:; 1 : 21007, 21004
{JSC-SD1)G146/XSTAR/PRIOR. -WHEAT: 1 : 21007, 21004
(JSC-SD1)G146/XS5TAR/PRIOR.-CORN; 1 21007, 21004
(JSC-SD1)G146/XSTAR/PRIOR. ~-RANGELAND:; 1 : 21007, 210
{JSC-SD1)G146/XSTAR/PACK.-OTHER; 1  : 21007, 21004
(JSC-SD1 6146/ XSTAR/PACK. ~ALFALFA; 1 : 21007, 21004
{JSC-SD1)G146/XSTAR/PACK. -GRASS; 1 : 21007, 21004
(JSC-5D1)6146/%5TAR/PACK. -SUNFLCUWERS:; 1 : 21007, 210
{JSC-SD1)G146/XSTAR/PACK. ~HAYCUT; 1 : 21007, 21004
(JSC-SD1 G146/ XSTAR/PACK. -FLAX; 1 : 21007, 21004
{JSC-5D1)G144/Y.STAR/PACK. -0ATS: 1 21007, 21004
{JSC-5D1 G144/ XSTAR/PACK. -WHEAT; 1 : 21007, 21004
(JSC-8D1 G146/ X5TAR/PACK. -CORN; 1 21007, 21004
{JSC-5D1)G146/%5TAR/PACK.-NBi 1 : 21007, 21004
(JBC-3D1>G146/X5TAR/PACK.NB: 1 : 21007, 21004
{(JSC-8D1 G146/ XSTAR/PACK. ~RANGELAND; 1 : 21007, 2i1(
{JSC-SD1 G146/ XSTAR/CAT. -HAYCUT; 1 : 21007, 21004
{JSC-SD1)G144/%XSTAR/CAT.-GRASS; 1 : 21007, 21004
(JSC-SD1)G1446/XSTAR/CAT. -~ALFALFA; 1 21007, 21004
{JSC-8D1 G146/ X5TAR/CAT. -SBUNFLOWERS; t  : 21007, 21(¢
(JSC-SD1 6146/ X5TAR/CAT. -FLAX; 1 21007, 21004

X JSC-SD1)G146/XSTAR/CAT. -0ATS; 1 21007, 21004
{JSC-8D1)G146/XSTAR/CAT. -WHEAT; 1 : 21007, 21004
(JSC-SD1 5146/ XSTAR/CAT.~-CCRN; 1 21007, 21004
(JSC-8D1)>G136/XSTAR/CAT. -RANGELAND; 1 : 21007, 210C
(JSC-85D1 G146/ X5TAR/S5678/PACK. ~OTHER; 1 : 21007, 21
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(JSC-8D1)G146/XSTAR/S5678/PACK.
{JSC-SD1 )G146/XSTAR/S5678/PACK.
{JSC-SD1 G146/ ¥STAR/S5678/PACK.
(JSC-SD1 6146/ XSTAR/S5678/PACK.
(JSC-SD1 )6146/XSTAR/S5678/PACK.
{JSC-SD1 G146/ XSTAR/S5678/PACK.
{ JSC-SD1)G146/XSTAR/S5678/PACK.
(JSC-5D1)G146/XSTAR/5678/PACK.
{JSC-SD1 6146/ XSTAR/S5678/PACK.
{JSC-SD1)G1446/XSTAR/S5678/PACK.
{JSC-5D1 6146/ XSTAR/S5678/PACK.
{JSC~-3D1 )G146/XSTAR/1234/PACK.
(JSC~8D1 G146/ XSTAR/1234/PACK.
(JSC-SD1 )G146/XSTAR/1234/PACK.
{JSC-SD1)>G146/XSTAR/1234/PACK.
{JSC-SD1 )>G146/XSTAR/1234/PACK.
(JSC-SD1 G146/ X=sTAR/1234/PACK.
{JSC-SD1>6146/%5TAR/1234/PACK.
{JSC~SD1 G146/ X5TAR/1234/PACK.
(JSC-5D1 5146/ XSTAR/1234/PACK.
(JSC-SD1 ¥G146/XSTAR/1234/PACK.
(JSC-SD1 G146/ X8STAR/1234/PACK.
{(JSC-SD1 ’G144/¥%STAR/1234/PACK.

{JSC-5D1 YBEADLE/CESCR/S5678. NB/NOT-G123: 1

{ JSC-5D1 )G123/XSTAR/54678/PACK.
{JSC-SD1 6123/ XSTAR/5678/PACK.
(JSC-SD1 6123/ XSTAR/5578/PACK.
(JSC-SD1)>6123/XSTAR/5678/PACK.
{JSC-8D1)>G123/XSTAR/5678/PACK.
{JSC-8D1 5123/ XSTAR/5678/PACK.
{JSC~-5D1 »6123/XSTAR/S5678/PACK.
{JSC-8D1 6123/ ¥STAR/5678/PACK.
{JSC-SD1 G123/ XSTAR/5678/PACK.
{JSC-SD1)6123/XSTAR/35678/PACK,
(JSC-5D1 ¥6123/X5TAR/5678/PACK.

{ JSC-5D1 ¥6123/XSTAR/5678/PACK. :
{ JSC-5D1 YSD-MT/U678/EASTZ2. CAT/MULTI-WIN; 1
(JSC-8D1)>SD-MT/5678/EAST2. CORRECTED/MULTI-WIN; 1
{JSC-8D1 »SD-MT/5678/EAST2. MULTI-WIN; 1

(JSC—SDI)SD—HT/367B/EAST1.CDRRECTED/MUL%I—NI?;1
(JSC-SD1 YSD-MT/1224/EAST2. CAT/MULTI-WINM; 1

-ALFALFA; 1 21007,
-HAYCUT; 1 21007, 2
-WHEAT; 1 21007, 21
—CORN; 1 21007, 210
-FLAX; 1 21007, 210
-GRASS; 1 21007, 21
-0ATS:; 1 : 21007, 210
-RAMGELAND; 1 21007
-8UNFLOWERS: 1 : 2100
-NB; 1 21007, 21004
NBil : 21007, 21004
-0THER:; 1 21007, 21«
-SUNFLOWERS:; 1 : 21007
-HAYCUT; 1 21007, 21
-FLAX; 1 : 21007, 210(
-ALFALFA; 1 21007, &
~GRASS; 1 21007, 21(
-0ATS; { 21007, 210(
-YHEAT; 1 21007, 21«
-CORN; 1 : 21007, 210¢
-RAMGELAND; 1 : 21007,
-NB; 1 21007, 21004
ND; 1 21007, 21004
21007, .
-0THER: 1 20998, 20
-HAYCUT; 1 20998, 2t
-0ATS: 1 20998, 209
~WHEAT; 1 20998, 20
-CCRN; 1 : 20998, 209
-SUNFLOWERS: 1 : 2099
-FLAX: 1 20998, 209
-GRASS; 1 : 20998, 20
—ALFALFA; 1 20998,
-RAMGELAND; 1 : 20998
-NB; 1 : 20998, 20999
NB; 1 20998, 20999
20998,

20998, 20999

20998,

20998,

20998,

20999

(JSC—SDI)SD—MT/1234/EAST2.CORRECTED/MULTI—NI&;1

{JSC-SD1)SD-MT/12234/EAST1, CAT/MULTI-WIM; 1

{ JSC-SD1 YSD-MT/1224/EAST1. CORRECTED/MULTI-WIN; 1

{JSC-5D1)>5077/WrST. DESCR; 1 20998,
(JSC-GD1 »SD-MT/3678/EAST2. MULTI-WIN; 1
{JSC~-SD1)SD-MT/5L678/EASTLI. MULTI-WIN; 1
( JSC-SD1 YSD-MT/1234/EAST2. MULTI-WIN; 1
(JSC-SD1 YSD-MT/1234/EASTL . MULTI-WIN; 1
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20990
20988,
20988,
20988,
20988,

20998,

20998,
20999
20998,

20990
20990
20990
20990



{JSC-SD1 »BEADLE/CESCR/5678. NOT-G368; 1
{JSC-SD1 YBEADLE/LCESCR/5478. NOT-G367; 1
{JSC-SD1 »BEADLE/CESCR/5678. NOT-6345; 1
{ JSC-SD1 YBEADLE/DESCR/5678. NOT-6258; 1
(JSC-SD1 YBEADLE/DESCR/5678. NOT-6247; 1
{JSC-SD1 YBEADLE/CESCR/54678.N0OT-6178; 1
{JSC-SD1 »BEADLE/CESCR/5678. NOT-G146; 1
{JSC-SD1 YBEADLE/LE SCR/5678.NDT—0123;

{JSC-SD1)>C619C0A. AGG/GS547; 2
(JSC-5D1 >CG19006. AGG/GR48; 2
{JSC-8D1 CG12C0&. AGG/G345; 2
{JSC-5D1 )CG19C0A. AGG/G258; 2
{JSC-SD1>CG19C0s6. AGG/G247; 2
{JEC-8D13CG19004. AGG/6178; 2
(JSC-8D1 XCG19C0h. AGG/G146; 2
{JSC-SD1)CG19C06. AGG/G123; 2
{JSC-SD1 )CG19C0%H. AGG/GSs7;: 2
{JSC-SD1 >CG19C0T. AGG/63468; 2
{JSC-SD12CG19C0%. AGG/G345; 2
{JSC-SD1 )>CG1900%. AGG/G258; 2
{JSC-SD1 CG19C0ONL. AGG/G247; 2
(JSC-8D1)>CG19C05. AGG/6178; 2
{JSC-5D1 >CG19005. AGG/61446; 2
{JSC-5D1 CG19CON. AGG/6G123; 2
{JSC-8D1>CG19C0Oy. AGG/G3467; 2
{ JSC-8D1 )}CG19G014. AGG/E6368; 2
{JSC-5D1 }C619C01. AGG/G345; 2
{JSC-SD13CG19C01. AGG/6G258; 2
{JSC-8D1 CG19C01. AGG/6247; 2
(JSC-8D1 }CG19C04.A66G/6178; 2
{JSC-8D1 }CG19C01. AGG/6146; 2
{JSC-SD1 )>CG19C04. AGG/G123; 2
{JSC-5D1 )G2468/WHEAT. ESP; |

(JSC-8D1 }G268/WHEAT.S6T: 1

(JSC-5D1 }5268/SUNFLOWERS. ESP; 1
{JSC-5D1 >G268/SUNFLOWERS.S6Ti 1
;. 20980,

20980,
20980,
20980,
20980,
20980,
20980,
20930,
20980,
20980,
20980,
20980,

(JSC-5D1 »6368/0ATS. ESP; 1
{JSC-SD1 »>6368/0ATS. SGT; 1
{JSC-SD1 >G268/HAYCUT.ESP; 1
{ JSC-SD1 Y6368/HAYCUT. SGCT; 1
{JSC-5D1 >G268/GHASS. ESP; 1
{JSC-SD1 »G268B/GRASS. {/GT: 1

{ JSC-SD1 )6368/Ft AX.ESP; 1

( JSC-8D1 3268/Ft AX. SCT; 1
(JSC-SD1 }GR68B/Al FALFA.ESP; 1
(JSC—-SD1 »G3468/Al FALFA.SGT; 1
(JSC-SD1>6178/WHEAT.ESP; |

{ JSC-SD1G178/WHEAT. SCT; 1

(JSC—SDI)Gl78/SUNFLONERS.ESbi1
{ JSC-SD1 >6178/SUNFLOWERS. SGT; 1
(JSC-SD1G178/RANGELAND. ESP; 1

20980.
20980,

20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,
20980,

0988,
<0988,
20988,
20988,
20988,
20988,
20988,
20988,
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984
20984

20984
20984

20930, 20984

20980, 20984
20984
20984
20984
20984

20984

20984

20984

20984

20984
20984

20984
- 20984

20930, 20984
20980, 20984
20980, 20984

20990
20990
20990
20990
20990
20990
20990
209290

-~




{JSC-5D1 )6178/RANGELAND. SGT: 1 : 20980, 20984

{JSC-SD1)6178/0ATS. ESP; 1 : 20980, 20984
(JSC-8D1)6178/0ATS.S6T:1 : 20980, 20984 -
(JBC-3D1)>6178/HAYCUT.ESP; 1 . 20980, 20984
{JSC-8D1>G178/HAYCUT.SCGT:; 1 : 20980, 20984
{JSC-5D1 »G178/GKASS.ESP; 1 : 20980, 20984
{JSC-SD1 )6178/GHASS.S6T:1 : 20980, 20984
{JSC-SD1)G178/FL.AX.ESPi1 : 20980, 20984
{JSC-8D1)G178/F1.AX.S6T: 1 : 20980, 20984
{JSC-5D1)6178/COURN.ESP; 1 : 20980, 20984
(JSC-SD1 »6178/CURN. SGT; 1 : 209830, 20984
(JSC-SD1 X6178/AL FALFA.ESP; 1 : 20980, 20984
(JBC-8D1 XG178/AL.FALFA.SGT; 1 : 20980, 20984
(JSC-SD1 )SET3é4. ;1 : 20972, 20979
(JSC-SD1)SET178.;1 : 20972, 20979 -
(JSC~-SD1 )SD-MT/FAST2. MULTI-WIN; 1 : 20972, 20979
{JSC-5D1 )SD-MT/FASTI1.MULTI-WIN; 1 : 20972, 20979
(JSC-SD1 )GS67/UWHEAT.ESP; 1 . 20972, 20979
(JSC-SD1 )GS67/WHEAT.SCGT; 1 20972, 20979
{JSC-8D1 6567 /8SUNFLOWERS.ESP; 1 : 20972, 20979
{JSC-8D1 )6S567/SUNFLOUWERS. SGT; 1 : 20972, 20979
(JSC-SD1 )6567/RANGELAND.ESP; 1 @ 20972, 20979
(JSC~8D1 6567 /RANGELAND. SGT; 1 : 20972, 20979
(JSC-8D1 }65467/0ATS.ESP; 1 : 20972, 20979
(JSC-3D1)6567/0AT8.86T; 1 : 20972, 20979
{JSC-5D1 Y6567/HAYCUT.ESP; 1 : 20972, 20979
(JSC-8D1 )G567/HAYCUT.SGT; 1 : 20972, 20979
(JSC-8D1 }6567/6MASS.ESP; 1 : 20972, 20979
{JSC-8D1 )G5&67/GHASS5.86T: 1 : 20972, 20979
(JSC-3D1 )e867/FL.AX. 86T 1 : 20972, 20979
(JSC-8SD1)6367/CUURN.SGT; 1 : 20972, 20979
(JSC-SD1 }G567/Al FALFA.ESP; 1 : 20972, 20979
{JSC-SD1 )GE67/A1 FALFA.S6GT; 1 : 20972, 20979
{JSC-SD1 )G567/Al.FALFA.SGT; 2 : 20972, 20979
{JSC-SBD1 65567 /ALFALFA.ESP; 1 : 20972, 20979
(JSC-SD1 >6368/TABLE. NB/CLASSY/RERUN/PRIOR; 1 : 20972, 20979
(JSC-5D1 >G3468/S1AT. CLASSY/RERUN; 1 : 20972, 20979
{JSC-SD1 )G2468/STAT. CLASSY/RERUN; 2 : 20972, 20979
{JSC-8D1 )6368/STAT. -HAYCUT; 1 . 20972, 20979
{JSC-SD1 »6368/81AT.~GRASS; 1 : 20972, 20979
(JSC~-SD1 }6368/STAT. ~0ATS; 1 : 20972, 20979
(JSC-8D1 YG268/STAT. -FLAX; 1 : 20972, 20979
(JSC-ED1 >6G3&8B/S1AT. ~WHEAT; 1 20972, 20979
(JSC~SD1 »6G368/S1AT.~CORN; 1 20972, 20979
(JSC~-SD1 >G348B/STAT. -RANGELAND; 1 . 20972, 20979
{JSC-5D1 »63468/81AT. -SUNFLOWERS:; 1 : 20972, 20979
(JSC-SD1 >G368/S1AT. ~ALFALFA; 1 : 20972, 20979
(JSC-SD1 »G368/RANGELAND.ESP; 1 : 20972, 20979
(JSC-5D1 >GIR68/RANGELAND. SGT; 1 : 20972, 20979
(JSC-8D1 }G368/PRICR. -WHEAT; 1 : 20972, 20979
(JSC-8D1 }G348/PHICR. -HAYCUT; 1 : 20972, 20979
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(JSC-SD1 )6268/PKIOR. —GRASS; 1

{JSC-SD1 )63468/PK1I0R. ~0ATS; 1
(JSC-SD1)>6268/PRIOR. ~FLAX; 1
(JSC-SD1 »6268/PRICR. ~CORN; 1

20972,
20972,

20972, 20979
20972, 20979

(JSC—SDI)GBbB/PRIGR.—RANGELANb;1

{JSC-SD1 )6268/PRIOR, —SUNFLOWERS:; 1
{JSC-5D1)>G368/PRIOR. ~ALFALFA; 1

(JSC-SD1 YG2468/PACK. -OTHER:; 1

( JSC-SD1 Y6368/PACK. -HAYCUT; 1

(JSC-SD1 »63468/PACK. ~GRASS; 1
{JSC-5D1 63468/PACK. -DATS; 1
{JSC-8SD1)63468/PACK. -FLAX; 1
{JSC-SD1 »e368/PACK. ~WHEAT; 1
(JVSC-SD1 )G368/PACK. ~CORN; 1

. 20972,
20972, 20979
20972,

20972,
20972,

20972, 20979
20972, 20979
20972, 20979

20972, 20979
20972, 20979

{ JSC-SD1 >G368/PACK. —-RANGELAND; 1

{JSC-SD1 »G368/PACK. ~SUNFLOWERS; 1 : 20972,
{JSC-5D1 »G268/PACK. -ALFALFA; 1 20972,

{ JSC-SD1 »>G3468/PACK. =ND; 1 20972, 20979
(JSC~-SD1)G3&B/PACK.NB:; 1 : 20972, 20979
(JSC-SD1 )63&8/PACK.; 1 : 20972, 20979
(JSC-SD1)>6368/ISTAT. CLASSY/RERUN/PRIOR: 1
(JSC-8D1)G2468/ISTAT. CLASSY/RERUN; 1 : 20972,
{JSC-SD1 »G268/CURN.SGT; L : 20972, 20979

( JSC-SD1 )6368/Cl USTER. ~ALFALFA; 2 20972,

20972, 20979
20979
20979

(JSC—SDI)GG&B/CAT.NB/CLASSY/RERUN/#RIORs1
20972, 20979
20972, 20979

(JSC-SD1 »6268/CAT. ~-HAYCUT; 1
(JSC-SD1 >63468/CAT. -GRASS; 1
{ JSC-SD1 Y6368/CAT. -0ATS; 1
(JSC-8D1 »G2&8/CAT. ~FLAX; 1
(JSC-8D1 »6268/CAT. -WHEAT:; 1
{JSC-5D1 )G268/CAT. ~CORN; 1

{JSC~SD1 >6368/CAT. ~RANGELAND; 1

20972,
20972,

20979
20979

20972, 20979

20972,

{ JSC-5D1 >6268/CAT. ~SUNFLOWERS: 1

(JSC-SD1 »G268/CAT. ~ALFALFA; 1

{ JSC-5D1 >6345/WHEAT. ESP; 1
{JSC-5D1 »G345/WHEAT. SGT, 1

(JSC-SD1 >6345/SUNFLCWERS. ESP; 1
{JSC-8D1 »6345/SUNFLOWERS. EGT; 1
{ JSC-~5D1 >6345/RANGELAND. ESP; 1
{JSC-5D1 >6345/RANGELAND. S6T; 1

(JSC-SD1 »G345/0ATS. ESP; 1
(JSC-8D1 »6345/0ATS. 86T 1
{JSC-SD1 »6345/HAYCUT. SGT; 1
{JSC-SD1 »345/HAYCUT. ESP; 1
{JSC-5D1 »G345/GRASS.ESP; 1
{JSC-8D1 »6345/GKRAS5. 86T 1
{JSC-SD1 »6345/Ft AX.ESP; 1
(JSC-5D1 )6245/F1 . AX.SGT; 1

{JSC~5D1 »G6345/CIIRN. ESP; 1
{JSC-5D1 }G345/CLURN.SGTi 1
(JSC-SD1 »6345/Al FALFA.ESP; 1

20972,

20972,
20972,

20972,

20972,

20972,

20972,

20972,
20972,
20972,

20979

20979
20979

20979
20979

20972, 20979
20972, 20973

20972,

20972,
20972,
20972,

20972,
20972,

20979

20979
20979
20979
20979
20979

20972, 20979

A-6

20979
20979

20979

20979

20979

20979
20972, 20979
20979

20979

20979
20979
20979

—




{JSC-SD1»6245/Al FALFA.SGT:1 : 20972, 20979
(JSC-8D1 >6178/TABLE. NB/CLASSY/RERUN/PRIOR; 1 : 20972, 20979
(JSC-8D1 )G178/STAT.CLASSY/RERUN; 1 : 20972, 20979
{JSC-8D1)G178/81AT. -SUNFLOWERS; 1 : 20972, 20979
(JSC-SD1 )5178/S1AT.GRASS; 1 : 20972, 20979
{JSC-SD1)>G178/STAT.HAYCUT; 1 : 20972, 20979
(JSC-8D1)6178/S1AT.0ATS; 1 : 20972, 20979
(JSC-8D1)G178/STAT.FLAX; 1 . 20972, 20979
(JSC-SD1)G178/STAT. WHEAT: 1 : 20972, 20979
(JSC-SD1)>6178/STAT.CORN; 1 : 20972, 20979
(JSC-SD1)>G178/S1AT. RANGELAND; 1 : 20972, 20979
(JSC-SD1>G178/8S1AT. ~ALFALFA; 1 : 20972, 20979
(JSC-SD1)6178/PRIOR. -SUMFLOWERS:; 1 : 20972, 20979
(JSC-SD1)G178/PKRICR.GRASS; 1 : 20972, 20979
(JSC-ED1 )>6178/PRICR. HAYCUT; 1 : 20972, 20979
(JSC-8D1 )G178/PRIOR.DATS:; 1 : 20972, 20979
(JSC-ED1 )G178/PKICR.FLAX; 1 : 20972, 20979
(JSC-SD1)>G178/PRIOR. WHEAT: 1 : 20972, 20979
(JSC-SD1 >6178/PRIOR.CORN: 1 : 20972, 20979
(JSC-SD1)G178/PRIGR. RANGELAND; 1 : 20972, 20979
(JSC-SD1)G178/PHRIOR. ~ALFALFA; 1 : 20972, 20979
{JSC-SD1)G178/PACK.~-0OTHER; 1 : 20972, 20979
(JSC-SD1)G178/PACK. —-SUNFLOWERS:; 1 : 20972, 20979
(JSC-SD1)G178/PACK.-GRASS; 1 : 20972, 20979
(JSC-8D1)6178/PACK. -HAYCUT; 1 : 20972, 20979
(JSC-5D1 >G178/PACK. -FLAX; 1 : 20972, 20979
{JSC-5D1 >G178/PACK.-0ATS; 1 : 20972, 20979
(JSC-SD1)G178/PACK. ~WHEAT; 1 : 20972, 20979
(JSC~-8D1>6178/PACK.~-CORN; 1 : 20972, 20979
(JSC-SD1 )>G178/PACK. -RANGELAND; 1 : 20972, 20979
(JSC-5D1)G178/PACK. ~ALFALFA; 1 : 20972, 20979
(JSC-SD1>6178/PACK.-NB; 1 : 20972, 20979

{JSC-SD1 6178/PACK.NB: 1 : 20972, 20979

{JSC-5D1 ¥5178/PACK.;2 : 20972, 20979
(JSC-5D1)G178/ISTAT. CLASSY/RERUN/PRIDOR; 1 : 20972, 20979
(JSC-SD1 16178/ 1STAT.CLASSY/RERIN; 1  : 20972, 20979
(JSC-SD1)G178/CAT.NB/CLASSY/RERUN/PRIOR; 1 : 20972, 20979
(JSC-8D116178/CAT. -SUNFLOWERS:; 1 : 20972, 20979
(JSC-8D136178/CAT.GRASS:; 1 : 20972, 20979
(JSC-SD1)6178/CAT.HAYCUT:; 1 : 20972, 20979
(JSC-8D1)6178/CAT.0ATS:i 1 : 20972, 20979

(JSC-SD1 ¥6178/CAT.FLAX; 1 : 20972, 20979
(JSC-8SD1)G178/CAT. WHEAT: 1 : 20972, 20979
(JSC-SD1)>G178/CAT.CORN; 1 : 20972, 20979
(JSC-SD13>6G178/CAT.RANGELAND: 1 : 20972, 20979
{JSC-SD1)>6178/CAT. -ALFALFA; 1 : 20972, 20979
{JSC-SD1 CCRN.ESP; 1 : 20972, 20979

{JSC-SD1 6567/ TABLE. NB/CLASSY/RERUN/PRIOR: 1 : 20972, 20979
(JSC-8D1)>G367/STAT.CLASSY/RERUN: 1 : 20972, 20979
(JSC-5D1 »:567/C ASSIFY.BOUT: 1 : 20972, 20979
(JSC-8D1)GS67/CL ASSIFY.NB; 1 : 20972, 20979

A-7



(JSC-SD1)6867/CAT. NB/CLASSY/RERUN/PRIOR; 1 : 20972, 20979

(JSC-SD1)6567/ST1AT. ~WHEAT/CLASSY/RERUN; 1 : 20972, 20979
{JSC—-SD1 )6567/ST1AT. -CORN/CLASSY/RERUN; 1 : 20972, 20979
(JSC-5D1)6567/S1AT. ~GRASS/CLASSY/RERUN; 1 : 20972, 20979

( JSC-SD1 )G567/S1AT. ~DATS/CLASSY/RERUN; 1 : 20972, 20979
(JSC-8D1)6567/S1AT. ~HAYCUT/CLASSY/RERUN; 1 : 20972, 20979
(JSC-8D1)6567/STAT. -FLAAX/CLASSY/RERUN; 1 : 20972, 20979
(JSC-SD1)6567/ST1AT. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20979
(JSC-SD1 )G567/S1AT. -RANGELAND/CLASSY/RERUN; 1 : 20972, 20979
{JSC-SD1)G567/STAT. -SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20979
{JSC-SD1 }G567/PRIOR. -WHEAT/CLASSY/RERUMN; 1 : 20972, 20979
(JSC~-SD1 Y6S67/PRIOR. —CORN/CLASSY/RERUN; 1 20972, 20979
{JSC-SD1)6567/PRICR. ~DATS/CLASSY/RERUN; 1 : 20972, 20979
(JSC~-SD1 Y65467/PKRIOR. ~GRASS/CLASSY/RERUN; 1 : 20972, 20979
{JBC-5D1 YGS467/PRIOR, ~HAYCUT/CLASSY/RERUN; 1 : 20972, 20979
{JSC-5D1 )6567/PRIOCR. -FLAX/CLASSY/RERUN; 1 : 20972, 2097%
(JSC-SD1 >6567/PRIOR. -ALFALFA/CLAKSY/RERUN; 1 : 20972, 20979
{JSC-SD1 )G567/PRICR. ~-RANGELAND/CLASSY/RERUN; 1 : 20972, 20979
{JSC-SD1 )»G5467/PRICR. ~SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20979
(JSC-SD1 XG567/PACK. =SUNFLOWERS; 1 : 20972, 20979

(JSC-8D1 XGS67/PACK. -GRASS; t 20972, 20979
(JSC-5D1 Y6567 /PACK. -WHEAT; 1  : 20972, 20979
(JSC-5D1)GS67/PACK.~CORN; 1 : 20972, 20979

{JSC-SD1 )G567/PACK.-0ATS; 1 : 20972, 20979
{JSC-8D1 6567 /PACK. —HAYCUT; 1 . 20972, 20979
(JSC-5D1)GS567/PACK. -FLAX; 1 : 20972, 20979

(JSC-SD1 )G5&67/PACK. ~ALFALFA; 1 : 20972, 20979

(JSC-SD1 YGS&67/PACK. —-RANGELAND; 1+ 20972, 20979

(JSC-SD1 >G5&67/PACK.MNB; 1 : 20972, 20979

(JSC-8D1 »G567/1I5TAT. CLASSY/RERUN/PRIOR; 1 : 20972, 20979
{JSC-8D1 X6567/1I5TAT. CLASSY/RERUN; L 20972, 20979

{JSC-SD1 G567 /CAT. ~WHEAT/CLASSY/RERUN; 1 : 20972, 20979
{JSC-SD1)6567/CAT. -CORM/CLASSY/RERUN; 1 : 20972, 20979
(JSC-SD1 XG567/CAT. -OATS/CLASSY/RERUN; 1 20972, 20979
(JSC-8D1)G367/CAT. ~-GRASS/CLASSY/RERUN; 1 . 20972, 20979
{JSC-SD1 »6567/CAT. -HAYCUT/CLASSY/RERUN; 1 : 20972, 20979 -
(JSC-SD1 X>G267/CAT. -FLAX/CLASSY/RERUN; 1 : 20972, 20979
{JSC-8D1 >GD567/CAT. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20979
{JSC-5D1 )>6567/CAT. -RANGELAND/CLASSY/RERUN; 1 : 20972, 20979
(JSC-5D1 >G567/CAT. -SUNFLOWERS:; 1 : 20972, 20979

(JSC-5D1 >6345/TABLE. CLASSY/RERUN/NB/PRIOR; 1 : 20972, 20979
(JSC-SD1 }G345/PACK.NB; 1 : 20972, 20979

(JSC~-BD1 6345/ 1STAT. CLASSY/RERUN/PRIOR; 1 : 20972, 20979
(JSC-8D1 >G345/CAT. CLASSY/RERUN/MNB/CLASSFIED:; 1 : 20972, 20979
{JBC-5D1)G3245/STAT.CLASSY/RERUN; 1 : 20972, 20969
(JSC-SD1)>G345/STAT. ~GRASS/CLASSY/RERUN; 1 : 20972, 20969
(JSC-SD1>6345/51AT. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20969
(JSC~-5D1 »6245/8TAT. ~HAYCUT/CLASSY/RERUN; 1 : 20972, 209469
(JSC-SD1 )6345/STAT. -FLAX/CLASSY/RERUN; 1 : 20972, 20969
{JSC-SD1 )G345/8TAT. ~WHEAT/CLASSY/RERUN; 1 20972, 20969
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({JSC-SD1)G245/S1AT. -OATS/CLASSY/RERUN; 1 : 20972, 20969
(JSC-SD1)G345/S1AT. ~-SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 2096%
{JSC-5D116345/ST1AT. -CORN/CLASSY/RERUN; 1 : 20972, 2096%

{JSC-SD1)6345/S1AT. -RANGELAND/CLASSY/RERUN: 1 : 20972, 20969

(JSC-SD1)>6345/PRIOR. ~-GRASS/CLASSY/RERUN; 1 : 20972, 20969
(JSC-8D1)>6345/PKRICR. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20969
(JSC-SD1)>6345/PRIOR. ~HAYCUT/CLASSY/RERUN; 1 : 20972, 20969
(JSC-8D1 X6345/PRI0OR. ~-FLAX/CLASSY/RERUN; 1 : 20972, 20969
(JSC-8D1 >6345/PRIOR. ~WHEAT/CLASSY/RERUN; 1 : 20972, 20969
(JSC-SD1>6345/PKI0R. ~-OATS/CLASSY/RERUN; 1 : 20972, 20949

(JSC-SD1 >6345/PRICR. ~SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20969

(JSC-SD1 »G345/PRIOR. ~CORN/CLASSY/RERUM; 1 : 20972, 20969

{(JSC-SD1 »6345/PKICR. ~RANGELAND/CLASSY/RERUN; 1 : 20972, 20969
(JSC-SD1)G345/PACK.; 1 : 20972, 20969

(JSC~8D1 )G345/PACK. -0OTHER; 1 : 20972, 20949

{JSC-5D1 )6345/PACK. -GRASS; 1 : 20972, 2096%

(JSC-5D1 )6345/PACK. ~SUNFLOWERS: 1 : 20972, 20969
{JSC-SD1 6345/PACK. -FLAX; 1 : 20972, 20969
(JSC—SD1)>G345/rPACK. ~HAYCUT; 1 : 20972, 20969

(JSC-8D1 »3345/PACK. —ALFALFA; 1 : 20972, 20969

{JSC-SD1 YG345/PACK. —0ATS:; 1 : 20972, 20969

{JSC-SD1 »6345/PACK. -WHEAT: 1 : 20972, 20969

{JSC-8D1 >6345/PACK.-CORN; 1 : 20972, 20969

(JSC-8D1 )6345/PACK. -RANGELAND; 1 : 20972, 20969

(JSC-SD1 >6345/ISTAT. CLASSY/RERUN; 1 : 20972, 20969
(JSC-8D1)>6345/CAT. ~GRASS/CLASSY/RERUN; 1 : 20972, 20969
(JSC-8D1)6345/CAT. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20969
(JSC~5D1 >6345/CAT. ~HAYCUT/CLASSY/RERUN: 1 : 20972, 20969
{JSC~-5D1>6345/CAT. ~-FLAX/CLASSY/RERUN; 1 : 20972, 20949
(JSC-8D1 ¥6345/CAT. ~WHEAT/CLASSY/RERUN;.1 : 20972, 20969
{JSC-SD1)>6345/CAT. ~-OATS/CLASSY/RERUN; 1 : 20972, 20969
(JSC-8D1 >6345/CAT. ~SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20969
{JSC-8D1 >6345/CAT. -CORN/CLASSY/RERUN; 1 : 20972, 20969
(JSC-S8D1)>6345/CAT. ~RANGELAND/CLASSY/RERUN; 1 : 20972, 20969
{JBC-8D1)>6G567. TABLE; 1 : 20959, 20960
(JSC-SD1)G567.CAT; 1 : 20959, 20960
(JSC-SD1)>6258. ABLE; 1 : 20959, 20960
(JSC-SD1)6258.CAT; 1 : 20959, 209460

(JSC-SD1 YG200/PACK. —MB; 1 : 20959, 20960
{JSC-SD1)>6146/PACK.~-NB; 1 : . 20959, 20960
(JSC-SD1)>G146/PACK.NB; 1 : 20939, 20960

(JESC-SD1)53145  TABLE; L+ ¢ 20987, 2090

(JSC-CD1 16146, CAT/CLASSY /PRIOR:; 1 : 20959 20940
(JSC-5D1’6123. TABLE; 1 : 20959, 20960
(JSC~8D1 G367 /PACK.-NB; 1 : 20959, 20960

(JSC-SD1 >6367/PACK.NB; 1 : 20959, 20960
(JSC-SD1)6258/PACK. -MB; 1 : 20959, 20960
(JSC-SD1>G2C8/PACK.NB; 1 : 20959, 20980
{JSC-SD1)>G123/PACK.-MNB; 1 : 20959, 20960
(JSC-SD1)>6123/PACK.NB; 1 : 20959, 20960
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(USC-SD1)G123. CAT/PRIOR; 1 : 20959, 20960

{ JSC~-SD1 )DESCR/FACKED. NOT/BACKGROUND; 1 20925, 20926
{ JSC-SD1)SD/SPINK/PACK.-NB; 1 : 20918, 20919

( JSC-SD1 YSD/SPINK/PACK.NB; 1 : 20918, 20919

( JSC-8D1 )YSD/KINCSBURY/PACK.~-NB; 1 : 20918, 20919
( JSC~8D1 YeD/K INCSBURY/PACK.MB: 1 @ 20918, 20919
( JSC--OD1 )SD/HAM IN/PACK.-NB: 1 : 20918, 20917
(JSC-6D1)SD/HAM IN/PACK.MNB; ¢ @ 20918, 20519
(JSC-SD1 )SD/CODINCTON/PACK.-NB; 1 : 20918, 20919
{JSC-SD1 )SD/CODINGTON/PACK.MB; 1 : 20918, 20919
{JSC-SD1 )SD/CLARK/PACK.-NB; 1 : 20918, 20919
{JSC~-SD1 YSD/CLAKK/PACK.NB; 1 : 20918, 20919

¢ JSC-SD1 YSD/BEAULE/PACK.-NB; 1 : 20918, 20919

{ JSC-SD1 YSD/BEACLE/PACK.NB; 1 : 20918, 20919
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21051
zgg“—S;E>HﬁHLIN.966/518331 archived on tares 21030 and
< J5C-5SD2>BERDLE. AG6-/G56731 archived on tares 21050 anad
£ JSC-SD2>BERDLE.AG66-6368381 archived on tares 21030 and
< JSC-SD2>BERDLE.R66-/634531 archived on tares 21050 and
< JSC-SD2>BERDLE.R66-/625831 archived on tares 21050 andg
¢« JSC-SD2>BERDLE.RG6-/624731 archived on tares 21050 and
< JSC-SD2>BERDLE.R66-/6178381 archived on tares 21050 and
¢ J5C-SD2>BERDLE. R66-/614631 archived on tares 21050 and
£ J3C-SD2>BERDLE.R66-/612331 archived on tares 21050 and

21031
21051
21031
21051
21031
21031
21051
21031
21051

. o *4
£ JSC-3D2>K INGSBURY. SEGMENT-LIST/NOT-612351 archived on tares. exp:

0.

13

¢ J3C-SD2> 5123/ XXSTAR/ISTART. -35-6PS/PRIORSL  archived on tares 21030

-angd 21051 ' )

(JSC-SD2)SUIL4. a6G/G200; 2 archived on tapes 21050 and
{JSC-SD2)G123/ATCOR/ISTAT. ~-38~-GPS/PRIOR; 1 archived on ¢t
{JSC~-SD2)6123/ATCOR/ISTAT. ~-38-GPSi1 archived on tapes .
{JSC-SD2 )HAML IN. SEGMENT-LIST/NOT-G123;1 archived on tap:
{JSC-SD2 )CODINGTCON. SEGMENT-LIST/NOT-6123;1 archived on
{JSC~-SD2 )CLARK. CEGMENT-LIST/NOT-G123;1 archived on tape
{JSC-SD2)SPINK. CEGMENT-LIST/NOT-G123;1 archived on tape
{JSC-8SD2)6123/XXSTAR/ISTAT.-35-6GPSi1 archived on tapes
{JSC-SD2 )BEADLL. AGG/G200;1 archived on tapes 21031 an
{JSC-SD2)G123/ATCOR/STAT.-43~-GPS; 1 archived on tapes 2
{JSC-SD2 )BEADLE/SEGMENT-LIST. NOT-G123;1 archived on tap
{JSC-SD2 G200/ ISTAT. 64—-GPS/CLASSY/RERUN/PRIOR; 2 archive
{ JSC-8D2 »6200/CAT. 64-GPS/NB/CLASSY/RERUN/PRIDOR; 1 archiv
{JSC-SD2)S0IL4.nGG/G200;1 archived on tapes 21014 and
(JSC-SD2 YHAMLIN. AGG/G200; 1 archived on tapes 21014  an
( JSC—-SD2 YHAMLIN/ XXSTAR/TADLE. MB/NOT-G123/CORR; 1 archive
{ JSC-SD2 HAML IN/ XXSTAR/PACK. NB/MNOT-G123/CORR; 1 archived
{ JSC-SD2 YHAML IN/ XXSTAR/CAT.NB/NOT~-G123/CORR; 1 archived
(JSC-SD2¥6123/XXSTAR/TABLE.NB;1 archived on tapes 2101
(JSC~-8D2)>6G123/XXSTAR/ESP. ~-GRASS/CORR:; 1 archived on tape
{JSC-SD26123/XXSTAR/ESP. ~ALFALFA; 1 archived on tapes
(JSC-SD2 )6123/XXSTAR/ESP. -FLAX/CORR; 1 archived on tapes
{ JSC-8D2 6123/ XXSTAR/ESP. ~SUNFLOWERS/CORR; 1 archived on
(JSC-SD2)6123/XXSTAR/ESP. -HAYCUT/CORR; 1 archived on tap
{ JSC-8D2)6123/XXSTAR/ESP. ~0ATS/CORR; 1 archived on tapes
{JSC-SD2 6123/ XXSTAR/ESP. ~-WHEAT/CORR; 1 archived on tape
(JSC-SD2)G123/XXSTAR/ESP. ~-CORN/CORR; 1 archived on tapes
{JSC-SD2:G123/XXSTAR/ESP. ~-RANGELAND/CORR; 1 archived on
{JSC-SD2)G123/XXSTAR/CAT.NB:;1 archived on tapes 21014
{JSC—-SD2)G123/ATCCR/TABLE.NB:1 archived on tapes 21014
{(JSC-SD2)G123/ATCOR/CAT.NBi1 archived on tapes 21014
(JSC~-SD2)G123/54578/PACK. NB/MULTI-WIN; 1 archived on tape
(JSC~-SD2)3123r5¢78/PACK. NB; 1 archived on tapes 21014
(JSC~-SD2)5123/1234/PACKA. NB/MULTI-WIN; 1 archived on tape
{JSC-SD2)G123/1234/PACK.NB; 1 archived on tapes 21014
(JSC~SD2 )CODINGTCN/XXSTAR/TABLE. N3/NOT-G123/CORR; 1 arct
( JEC-SD2 YCODINGTCON/XXSTAR/PACK. NB/NOT-G123/CORR; 1 archi
(JSC-SD2)CODINGTCN/XXSTAR/CAT.NB/NDT-G123/CORR; 1 archis
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{JSC~-SD2)CLLARK/XXSTAR/TABLE. NB/NOT~G123/CORR; 1 archivec

{JSC-SD2 })CLARK/XXSTAR/PACK. NB/NOT-G123/CORR; 1 archived

(JSC-SD2 )CLARK/XXSTAR/CAT.NB/NDOT-G123/CORR; 1 archived ¢

{JSC~-SD2 )BEADLE/XXSTAR/TABLE. NB/NOT-G123/CORR; 1 archive

{ JSC-SD2 }BEADLE/XXSTAR/PACK. NB/NOT-G123/CORR; 1 archived

{JSC-SD2 )BEADLE/XXSTAR/CAT.NB/NOT-G123/CORR; 1 archived

{JSC—-SD2 )BEADLE/NOT~-G123/ATCOR. NB/MULTI-WIN; 1 archived

{ JSC-SD2 )BEADLE/NOT-G123/35678/PACA. NB/MULTI-WIN; 1 archi

{JSC—-SD2 )BEADLE/NOT~-6G123/5678/PACA.NB; 1 archived on tap

{ JSC-SD2 )BEADLE/NOT-G123/1234/PACAK/ATCOR.NB; 1 archived

{JSC-SD2 )BEADLE/NOT-6123/1234/PACA.NB/MULTI-WIN; 1 archi

{JSC-SD2 )BEADLE/NOT-G123/1234/PACK.NB;1 archived on tap

{ JSC-SD2 )BEADLE/ATCOR/NOT-G123/3678. NB/MULTI-WIN;: 1 arch

{ JSC—-SD2 BEADLE/ATCOR/NOT-G123/1234. NB/MULTI-WIN; 1 arch

( JSC~SD2 JRAW. HAMLIN/NB/NOT-G123/CORR; 1 archived on tape

{JSC-SD2 Y>RAW. CODINGTON/NB/NOT-6123/CORR;: 1 archived on ¢

( JSC-SD2)RAW. CLARK/NB/NOT-G123/C0ORR; 1 archived on tapes 21007 a1
( JSC—-SD2)RAW. SPINK/NB/NOT-G123/5678/CORR; 1 archived on tapes 210(
(JSC—-SD2 )RAW. SPINK/NB/NOT-G123/1234/CORR; 1 archived on tapes 210¢
( JSC-5D2 )RAW. KINGSBURY/NB/NOT-G123/35678/CORR; 1 archived on tapes

{ JSC-SD2 RAW. KINGSBURY/NB/NOT-6123/1234/CORR; 1 archived on tapes
{JSC-SD2)G123/XXSTAR/STAT.-37-GPS; 1 archived on tapes 21007 and
(JEC-8D2)6123/XXSTAR/STAT.~-CORN; 1 archived on tapes 21007 and =
(JSC-SD2’6123/XXSTAR/STAT. -GRASS; 1 archived on tapes 21007 and
{JSC-SD2)6123/XX8TAR/STAT. ~ALFALFA; 1 archived on tapes 21007 ar
(JSC-8D2>6123/XXSTAR/STAT.-FLAXi1 archived on tapes 21007 and
(JSC-SD2)>6123/XXSTAR/STAT. —-SUNFLOWERS; 1 archived on tapes 21007
(JSC-SD2)>6123/XXSTAR/STAT. ~HAYCUT; 1 archived on tapes 21007 and
(JSC-SD2)6123/XXSTAR/STAT.-0ATS;1 archived on tapes 21007 and =z
(JSC-SD2)6123/XXSTAR/STAT. -WHEAT: 1 archived on tapes 21007 and
(JSC-SD2>6123/XXSTAR/STAT. -RANGELAND; 1 archived on tapes 21007 a
(JSC-SD2)6123/XXSTAR/PACK. -OTHER; 1 archived on tapes 21007 and
(JSC-SD2)G123/XXSTAR/PACK. -GRASS; 1 archived on tapes 21007 and
(JSC~-SD2)6123/XXSTAR/PACK. ~ALFFALFAi1 archived on tapes 21007 an
(JSC-SD2)6123/XXSTAR/PACK. ~FLAX:1 archived on tapes 21007 and 2
(JSC-SD2)>G123/XXSTAR/PACK. ~SUMNFLOWERS; 1 archived on tapes 21007
(JSC-5D2)>6123/XXSTAR/PACK. -HAYCUT; 1 archived on tapes 21007 and
(JSC-SD2)G123/XXSTAR/PACK. -0ATS; 1 archived on tapes 21007 and 2
(JSC-SD2)G123/XXSTAR/PACK. -WHEAT; 1 archived on tapes 21007 and
(JSC-8D2)G123/XXSTAR/PACK.—CORN; 1 archived on tapes 21007 and 2
(JSC-5D236123/X*STAR/PACK. -RANGELAND; 1 archived on tapes 21007 a
(JSC-8D2)G123/XXSTAR/PACK. -NB; 1 archived on tapes 21007 and 210
(JSC-SD2)6123/XXSTAR/PACK.NB; 1 archived on tapes 21007 and 2100
(JSC-SD2 )SPINKS. AGG/G200; 1 archived on tapes 20998 and 20999

{ JEC-SD2 )SPINKS. AGG/G567;1 archived on tapes 20998 and 20999
(JSC-SD2 )SPINKS. AGG/G368; archived on tapes 20998 and 20999

{ JSC-SD2 YSP INKS. AGG/G345; archived on tapes 20998 and 20999

{ JSC~SD2 >SPINKS. AGG/6258:; archived on tapes 20998 and 20999

{ JSC~-SD2 )SPINKS. AGG/G247; archived on tapes 20998 and 20999

( JSC-SD2)SPINKS. AGG/G178; archived on tapes 20998 and 20999

({ JSC—-SD2 YSPINKS. AGC/G146; archived on tapes 20998 and 20999

-k et A et
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{ JSC~SD2 YSP INKS. AGG/G123; 1
( JSC~SD2 YK INGSBURY. AGG/G200;
( JSC~SD2 YKINGSBURY. AGG/G567:;
{ JSC~-SD2 YKINGSBURY. AGG/G348;
¢{ JSC-SD2 YKINGSBURY. AGG/G349;
{ JSC~-SD2 YK INGSBURY. AGG/G258;
( JSC-SD2 YK INGSBURY. AGG/G247;
( JSC-SD2 YKINGSBURY. AGG/G178;
{ JSC-SD2 YKINGSBURY. AGG/G146;
{ JSC~-SD2 KINGSBURY. AGG/G123;
¢ JSC~-SD2 YHAML IN. AGG/G348; 1
{ JSC-SD2 HAML IN. ACG/G367; 1
( JSC-SD2 YHAML IN. AGG/G3495; 1
( JSC-8D2 YHAML IN. AGS/G258; 1
( JSC-SD2 YHAML IN. AGG/G247; 1
( JSC~-SD2 YHAMLIN. AGG/G178; 1
¢{ JSC-SD2 HAML IN. AGG/G146; 1
{JSC-SD2 YHAMLIN. AGG/G123: 1
{ JSC-SD2 >CODINGTON. AGG/G200:;

{JSC-8D2 »CODING i ON. AGG/G567;
¢ JSC-8D2 »CODINGION. AGG/G368E;
{JSC-SD2 )CODINGION. AGG/G349;
( JSC-SD2 YCODINGION. AGG/G298;
(JSC-8D2 >CODINGI1ON. AGG/G247;
{JSC-8D2 )>CODINGION. AGG/G178;
( JSC-SD2 YCODINGICN. AGG/G146;
( JSC-SD2)CODIMNGION. AGG/G123;

archived on

1
1

Bl o

1

archived
archived
archived
archived
archived
archived
archived
archived
archived

tapes
on tapes
on tapes
on tapes
on tapes
on tapes
on tapes
on tapes
on tapes
on tapes

20998

20998
20998
20998
20998
20998
20998
20998
20998
20998

and

20999

and
and
and
and
and
and
and
and
and

20999
20999
20999
20999
20999
20999
20999
20999
20999

archived
archived
archived
archived
archived
archived
archived
archived

on
on
on
on
on
on
on

on

tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes

20998
20998
20998
20998
20998
20998
20998
20998

and
and
and
and
and
and
and
and

20999
20999
20999
20999
20999
20999
20999
20999

1
1

T P

1

archived

archived
archived
archived
archived
archived
archived
archived
archived

an

on
on
an
on
on
on
on
on

tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes

( JSC-SD2))CLARK. AGG/G200; 1
{ JSC-8SD2 )CLARK. A5G/ G347;
{ JSC-SD2 }CL ARK. ASG/G368;
(JSC-SD2 CLARK. AGG/G343;
( JSC-SD2 )CLARK. AGG/G258;
{ JSC-SD2 YCLARK. AGG/G247;

{ JSC-SD2 CLARK. AGG/G178;
{ JSC~SD2 )CLARK. AGG/G144;

{ JSC-SD2)CLARK. A56G/G123; 1

[ P ™ I T

archived
archived
archived
archived
archived
archived
archived
archived
archived

(JSC-SD2 YBEADLE. AGG/GD67; 1
({ JSC~SD2 )BEADLE. AGG/G3468; 1
{JSC-SD2 YBEADLE. AGG/G349; 1
{ JSC-SD2 YBEADLE. AGG/G258; 1
{ JSC-SD2 )BEADLE. AGG/G247; 1
( JSC-SD2 )BEADLE. AGG/G178; 1
(JSC-SD2 YBEADLEL.AGG/G146; 1
{JSC-SD2 BEADLE. AGG/G123; 1
( JSC-SD2 »BEADLE. AGG/G200; 1

archived
archived
archived
archived
archived
archived
archived
archived
archived

(JSC-SD2)IL71004. AGG; 2
{JSC-3D2)>IL71C0. AGG; 2
(JSC-SD2YIL71004. AGG; 2
(JSC-SD2)IL71C04. AGG; 2
(JSC-8D2>IL7100¥. AGG; 2
{JSC-SD2>IL71C01. AGG; 2

archived
archived
archived
archived
archived
archived
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on
on
on
on
on
on
on

tapes
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tapes
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tapes
tapes
tapes
tapes
tapes

20
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n
s

tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
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and
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{JSC-SD2>IL71000. AGG; 2
{ JSC-SD2)IL1950:3. AGG/GS567; 2
{ JSC-SD2>IL1950:3. AGG/6368; 2
{ JSC-SD2>I1L.195C:3. AGG/6343; 2
{ JSC-SD2I1L19%0:3. AGG/6258; 2
(JSC-SD2)IL193%0:3. AGG/G247; 2
( JSC—-SD2>1L195%0:4. AGG/6200; 2
{JSC-SD2)>IL193013. AGG/G178; 2
{ JSC-SD2)1L19303. AGG/G146; 2
(JSC-SD2)>I1L19%013. AGG/6123; 2
(JSC-SD2)IL195%07. AGG/GD567: 2
(JSC-SD2>IL19307. AGG/G368: 2
({ JSC-SD2)IL19%07. AGG/6G343; 2
¢ JSC-SD2)>I1L1950¥. AGG/6238; 2
{JSC-SD2>I1L19507. AGG/6G247; 2
(JSC-SD2>IL1950%. AGG/6200; 2
(JSC-SD2)IL19%0%. AGG/G178; 2
(JSC-SD2)IL19307. AGG/G146; 2
( JSC—-SD2>IL19%0%. AGG/G123; 2
{JSC-SD2>IL19501. AGG/GS567; 2
( JSC~-SD2IL195V01. ACG/G368; 2
¢ JSC-SD2)1L.19501. AGG/G343; 2
(JSC—-SD2IL19501. AGG/G258; 2
{JSC-SD2)IL17501.ACGG/G247; 2
{JSC~-SD2)IL19501. AGG/G200; 2
{JSC-SD2)IL193501.ACG/G178; 2
(JSC~SD2)IL19501. AGG/G146; 2
{JSC-SD2)IL19501. AGG/G123; 2
{JSC-SD2IL192500. AGG/GS67; 2
{JSC~-SD2)IL199500. AGG/G368; 2
{JSC-SD2IL19300. AGG/G343; 2
{JSC-SD2)IL19500. AGG/G238; 2
(JSC-SD2)IL19500. AGG/G247; 2
{JSC-SD2)IL1%300. AGG/G200; 2
(JSC-SD2)IL1930L.AGG/G178; 2
({JSC-SD2 X IL19300. AGG/G146; 2
{JSC-SD2IL1930D.AGG/6G123: 2
(JSC-SD2)>IL19C0A. AGG/GI67; 2
(JSC-8SD21IL19C04. AGG/G368; 2
(JSC-SD2)IL19C0A. AGG/G343; 2
(JSC-SD2IL19C0A. AGG/6258: 2
(JSC-8D2IL19C046. AGG/G247; 2
(JSC~SD2)IL.190Ch. AGG/G178; 2
(JSC-SD2 1L 19C0A. AGG/G146; 2
(JSC-8D2IL190C0A. AGG/G123: 2
(JSC-SD2)I1L1900:3. AGG/6GS567; 2
{JSC-SD2>IL19009. AGG/G368; 2
(JSC-5D2IL19C0O . AGG/G345; 2
(JSC-SD2IL190CC. AGG/G258; 2
(JSC-SD2)IL19C0». AGG/G247; 2
(JSC-SD2>IL19C0H. AGG/G178; 2

archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived

archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
archived
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archived
archived
archived
archived
archived
archived
archived

A-14

archived on tapes

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
cn
on
on
on
on
on

20998

tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes

tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
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tapes
tapes
tapes
tapes
tapes
tapes
tapes
tapes
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20998
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20998
20998
20998
20998
20998
20998
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(JSC-SD2)>IL19CG05. AGG/G146; 2
{JSC-SD2>IL19005%. AGG/G123; 2
(JSC-SD2>IL19C0%. AGG/GI67; 2
({JSC-SD2>IL19004. AGG/G368; 2
(JSC-SD2>IL19C0%. AGG/G345; 2
(JSC-8SD2>IL19C04. AGG/G238; 2
{ JSC-SDZ2)IL19004. AGG/G247; 2
(JSC-SD2>1L19004. AGG/G178; 2
(JSC-SD23IL19004. AGG/G146; 2
(JSC-SD2>IL1900%. AGG/G123; 2
{JSC—-SD2>IL1900:3. AGG/GD67; 2
{ JSC-SD2>IL1900:1. AGG/G348; 2
{JSC-SD2)IL19003. AGG/G343; 2
{JSC-SD2>IL19003. AGG/G258; 2
{JSC-SD2)IL17003. AGG/G247; 2
{JSC~-SD2IL19003. AGG/G178; 2
{JSC-SD2)IL19003. AGG/Gl146; 2
{JSC-SD2)IL19C03. AGG/G123; 2
{JSC-SD2)IL19002. AGG/G567; 2
{JSC-SD2)IL17002. AGG/G368; 2
{JSC-SD2)IL19C02. AGG/G343; 2
{JSC-SD2>IL17002. AGG/G238; 2
{JSC-SD2IL19CO2. AGG/G247; 2
{JSC-SD2?IL19002. AGG/G178; 2
{JSC-SD2)>IL179002. AGG/G146; 2
{JSC~-SD2IL19002. AGG/G123; 2
(JSC-SD2)IL17001. AGG/G367; 2
(JSC-SD2)>IL19CU1. AGG/G368; 2
(JSC-SD2>IL19C01. AGG/G343; 2
(JSC-SD2)>IL19001.AGG/6258; 2
(JSC-3D2>IL19C01. AGG/G247; 2
(JSC-5SD2 1L 19001. AGG/G178; 2
(JSC-SD2IL19001. AGG/G146; 2
(JSC-SD2>IL19001.AGG/G123; 2
(JSC-SD2IL19C00. AGG/GI67; 2
{JSC-SD2IL19000. AGG/6368; 2
{ JSC-SD2>IL19000. AGG/G345; 2
{ JSC-SD2 )>IL19000. AGG/6258; 2
{ JSC-SD2>IL19000. AGG/G247; 2
(JSC-8SD2)>IL19000. AGG/6178; 2
{ JSC-SD2)>IL19000. AGG/G146; 2
( JSC-SD2 YIL.19C0. AGG/G123; 2
(JSC-5D2)XC195.PF; 1
{ JSC-8D2)CG19C0:3. AGG/G3567; 2
(JSC-5D2)CG19C0™. AGG/G3468; 2
{JSC-8D2)CG1900:3. AGE/G345; 2
{ JSC-SD2)CG19C0O4. AGG/6G258; 2
(JSC-SD2)CG17C03. AGG/GR247; 2
({ JSC-8SD2)CG19C014. AGG/G178; 2
{JSC-SD2 )CG19C04. AGG/G146; 2
{JSC-8D2)>CC19C03. AGG/6G123;: 2
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{JSC-SD2)>Y.i1 =rchived on tapes 20980 and 20984

(JSC-SD2)SET200.:1 archived on tapes 20980 and 20
(JSC-SD2)YOATS.ESP; 1 archived on tapes 20980 and 2t
{JSC-SD2)ND.ESFP;1 archived on tapes 20980 dnd 209t
{JSC-SD2 Y6200/WHEAT.ESP;: 2 archived on tapes 20980
{ JSC-SD2)G200/WHEAT.SGT:2 archived on tapes 20980 .
{ JSC-SD2 6200/ TABLE, REMAP/NB/CILLASSY/RERUN/PRIOR; 1 ar«
{ JSC-SD2 G200 /SUNFLOWERS.ESP;:; 2 archived on tapes 20¢
( JSC-SD2 »G200/SUNFLOWERS. SGT; 2 archived on tapes 20¢
( JSC-SD2 >G200/RANGELAND.SGT; 1 archived on tapes 209¢
{JSC-8D2 YG200/HAYCUT.ESP; 2 archived on tapes 20980

{ JSC-SD2 »6200/HAYCUT.SCGT: 2 archived on tapes 20980

{JSC~-SD2Y6200/GRASS,ESP: 2 archived on tapes 20980 &
{ JSC-SD2>»5200/GRASS.56T: 2 archived on tapes 20980 &
{JSC-SD2)G200/Ft AX.ESP;2 archived on tapes 20980 ar
{JSC-SD2 6200/FL AX.SGT:2 archived on tapes 20980 an
( JSC-SD2)G200/CIIRN. ESP; 1 archived on tapes 20980 an
{ JSC-SD2»C200/CHRN.SGT;1 archived on tapes 20980 an
{JSC-SD2 )6200/ALFALFA.ESP; 2 archived on tapes 20980
{JSC~-SD2)GZ200/AL FALFA.SGT: 2 archived on tapes 20980
{JSC-SD2 ) TP. TYFESCRIPT;1 archived on tapes 20980 a

(JSC-SD2)CG1900~, AGG/G3467:;1 archived on tapes 20980
{JSC-SD2XCG19CCY. AGG/G368;:;1 archived on tapes 20980
{JSC-SD2)CG19C0X. AGG/G345:;1 archived on tapes 20980
(JSC-SD2CG19C0O0~, AGG/G238;1 archived on tapes 20980
{JSC-SDZ2 }CG19007. AGG/6G247; 1 archived on tapes 20980
{JSC-SD2)CG19CO~. AGG/G200; 1 ‘archived on tapes 20980
{JSC-SD2)CG19C07. AGG/G178;1 archived on tapes 20980
{JESC-SD2 )CG19C0Y. AGG/G146;1 archived on tapes 20980
{JSC-SD2CG1900~. AGG/Gl23;1 archived on tapes 20980
{JSC-SD2)CG19C01. AGG/G567;2 archived on tapes 20980
(JSC~-SD2)CG19C01, AGG/G368;2 archived on tapes 20980
{ JSC-5D2)CG19001.ACG/6G345;: 2 archived on tapes 20980
{JSC~-8D2)G19001. AGG/G258; 2 archived on tapes 20980
(JSC-SD2)CC1vC01. AGCG/G247;2 archived on tapes 20980
{JSC~-8D2CG19C01.86G/6200; 2 archived on tapes 20980
(JSC-SD2)CG19C01.A6G/G178;2 archived on tapes 20980
(JSC-SD2)CGL19C01.AGG/G146; 2 archived on tapes 20980
{JSC-8D2)CG19C01.AGG/G123;2 archived on tapes 20980
( JSC-SD2 }CG19C00. AGG/G567; 2 archived on tapes 20980
{ JSC-SD2XCG19C0N. AGG/6368;2 archived on tapss 20980
(JSC-SD2CG19000. AGG/6345: 2 archived on tapes 20980
{JSC—-SD2)CG19C0N. AGG/6238; 2 archived on tapes 20980
{ JSC-SD2CG19C0N. A6G/G247;2 archived on tapes 20980
{ JJSC~8D2)CG190C00. AGG/G200;2 archived on tapes 20980
(JSC-SD2)CG19C0N.AGG/6G178;2 archived on tapes 20980
({JBC-SD2CG17000. AGG/G146;2 archived on tapes 20980
{JSC-SD2CGL19C0N. AGG/G123:;2 archived on tapes 20980
(JSC-SD29C01. ACG/G123;1 archived on tapes 20980 a
( JSC-SD2 AMESSACE. TXTA; 1 archived on tapes 20972 a

A-16

N




{JSC-SD2)XSET2C0.i1 archived on tapes 20972 and 20

{JSC-5D2 YRENUMB+R. TYPESCRIPT:; 1 archived on tapes 20
(JSC-SD2G258/WHEAT.ESP;1 archived on tapes 20972

({ JSC-SD26258/WHEAT.SGT:i1 archived on tapes 20972

{ JSC-SD2 G258/ TABLE. CLASSY/RERUN/NB/PRIOR; 1 archived
{JSC-SD2)C258/SUNFLOWERS. SGTi1 archived on tapes 2(C

{ JSC-SD2)6258/SUNFLOWERS. ESP; 1 archived on tapes 2(

{ JSC-SD2)6258/RANGELAND.ESP; 1 archived on tapes 20f

{ JSC-5SD2 )G258/RANGELAND. SGT; 1 archived on tapes 20¢
{JSC-SD2G258/0nATS.ESP:i1 archived on tapes 20972
{JSC-5D26258/0ATS.SGT:1 archived on tapes 20972 .
{JSC-5D2G238/HAYCUT.ESP; 1 archived on tapes 20972

{ JSC-SD2)6238/HNAYCUT.S6GT; 1 archived on tapes 20972
{JSC-SD2)G2T38/GRASS.ESP; 1 archived on tapes 20972

{JSC-SD2 )c258/CRASS,56T;1 archived on tapes 20972
{JSC-SD2)G258/F1.AX.ESP;i1 archived on tapes 20972

{JSC—-5D2)C2EB/F1L AX.SCGT:i1 archived on tapes 20972
(JSC-5D2)>G208/CIIRN, ESP; 1 archived on tapes 20972
(JSC-SD2)G258/CIIRN. SGT; 1 archived on tapes 20972 .

{JSC—-SD2 )G258/Al FALFA.ESP;1 archived on tapes 2097

{ JSC—-SD2 XG258/ALFALFA,.SGT; 1 archived on tapes 2097
(JSC-SD2>6247/15TAT.CLASSY/RERUN; 1 archived on tape:

{ JSC-SD2 6200/ TABLE. CLASSY/RERUN/PRIOR; 1 archived o1

{JSC-8D2 GZ200/TABLE. NB/CLASSY/RERUN/PRIOR:1 archive«
(JSC-8D2X¥200/51AT. CLASSY/RERUM; 1  archived on tapes
{JSC-SD2Y6200/ST1AT. ~HAYCUT/CLASSY/RERUN; 1 archived ¢

{ JSC-5D2X6200/51 AT, ~ALFALFA/CLASSY/RERUN; 1 archived

{ JSC—-SD2 >6200/S1AT. -FLAX/CLASSY/RERUN; 1 archived on

{ JSC—-SD2 »6200/SIAT. ~OATS/CLASSY/RERUN; 1 archived on

{ JSC~-SD26200/51AT. ~GRASS/CLASSY/RERUN; 1 archived or

{ JSC-SD2 G3200/SIAT. -SUNFLOWERS/CLASSY/RERUN; 1 archiy

{ JSC-SD2)6200/S1AT. ~-RANGELAND/CLASSY/RERUN; 1 archive
(JSC-8D26200/871AT. ~WHEAT/CLASSY/RERUN; 1 archived on tapes 20972
{ JSC-5D26200/S1AT. ~CORN/CLASSY/RERUN; 1 archived on tapes 20972
{ JSC~-3D2 »6200/REMAP~CAT.NB; 1 archived on tapes 20972 ' and 20979
( JSC-SD2G200/REMAP-CAT.NB; 2 archived on tapes 20972 and 20979
( JSC-SD2)6200/PRIOR,. ~HAYCUT/CLASSY/RERUN: 1 archived on tapes 2097
(JSC~-SD2>6200/PRICR. ~ALFALFA/CLASSY/RERUN; 1 archived on tapes 209
(JSC~-SD2 }G200/PRICR. ~-FLAX/CLASSY/RERUN; 1 archived on tapes 20972
{JSC-SD2)G20D/PRIOR. ~-DATS/CLASSY/RERUM; 1 archived on tapes 20972
(JSC-SD2)>G200/PRIOR. ~GRASS/CLASSY/RERUN; 1 archived on tapes 20972
(JSC-SD26200/PRICR. ~SUNFLOWERS/CLASSY/RERUN; 1 archived on tapes
(JSC—-8D2 ) >G200/PRIOR. ~RANGELAMND/CLAESY/RERUN; 1 archived on tapes 2t
(JSC-SD2>G200/PRICR. -WHEAT/CLASSY/RERUN; 1 archived on tapes 20972
(JSC-8D2>6200/PRICR. ~CORN/CLASSY/RERUM; 1 archived on tapes 20972
{JSC—-SD2)GZCO0/PACK. -HAYCUTi 1 archived on tapes 20972 and 20979
{ JBC—~SD2)6200/PACK. —ALFALFA; 1 archived on tapes 20972 and 20979
( JSC~SD2 6200/PACK. ALFALFA-AND-HAYCUT;: 1 archived on tapes 20972

( JSC-8D23G200/PnCK.~OTHER; 1 archived on tapes 20972 and 20979
{JSC-SD2)6200/PACK. ~OTHER; 2 archived on tapes 20972 and 20979
(JSC-5D2 }6200/PACK. -SUMNFLOWERS; 1 archived on tapes 20972 and 20
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{ JSC-SD2 )6200/PACK. ~GRASS; 1 archived on tapes 20972 and 20979
{JSC-SD2)6200/PACK. ~FLAX; 1 archived on tapes 20972 and 20979
(JSC-SD2 >G2C0/PACK. ~0ATS; 1 archived on tapes 20972 and 20979
{(JSC-SD2 »GR200/PACK. -WHEAT; 1 archived on tapes 20972 and 20979

{ JSC-5D2 »6200/PACK.-CORN; 1 archived on tapes 20972 and 20979

{ JSC-SD2 YG200/PACK. ~RANGELAND; 1 archived on tapes 20972 and 209
(JSC-SD2 >62C0/PACK.-NB; 2 archived on tapes 20972 and 20979
{JSC—-SD2)6200/PACK. NB; 2 archived on tapes 20972 and 20979

( JSC-SD2 G200/PACK.BOUT:1 archived on tapes 20972 and 20979
(JSC-SD2)G200/PACK.BOUT; 2 archived on tapes 20972 and 20979

{ JSC-SD2>6200/PACK.; 1 archived on tapes 20972 and 20979
{JSC-8D2)G200/ISTAT. CLASSY/RERUN/PRIOR; 1 archived on tapes 20972
{ JSC~-SD2 G200/ I5TAT.CLASSY/RERUN; 1 archived on tapes 20972 and
{JSC-SD2)6200/CAT. NB/CLASSY/RERUN/PRIOR; 1 archived on tapes 20972
(JSC-SD2 36200/CAT. -HAYCUT/CLASSY/RERUN; 1 archived on tapes 20972
{ JSC-SD21)6200/CAT. ~ALFALFA/CLASSY/RERUN; 1 archived on tapes 2097z
(JSC~-5D2)6200/CAT. -FLAX/CLASSY/RERUN; 1 archived on tapes 20972 a
( JSC-SD2)G200/CAT. ~-OATS/CLASSY/RERN; 1 archived on tapes 20972 ar
{ JSC-SD2 »6200/CAT. ~GRASS/CLASSY/RERUN; 1 archived on tapes 20972

{ JSC-SD2 )G200/CAT. ~SUNFLOWERS/CLASSY/RERUM; 1 archived on tapes 2¢
( JSC-SD2 YG200/CAT. -RANGELAMD/CLASSY/RERUN; 1 archived on tapes 20%
{ JSC-SD2>6200/CANAT. ~-WHEAT/CLLASSY/RERUN; 1 archived on tapes 20972

( JSC-SD2 »6200/CAT. -CORN/CLASSY/RERUN; 1 archived on tapes 20972 ¢
{ JSC-SD2)6258/S1AT. -CLASSY/RERUN; 1 archived on tapes 20972 and

{ JSC~-SD2 )6258/51AT. ~ALFALFA/CLASSY/RERUN; 1 archived on tapes 207
(JSC-SD26258/S1AT. ~HAYCUT/CLASSY/RERUN; 1 archived on tapes 209.
( JSC~SD2 )G258/S1AT. -FLAX/CLASSY/RERUN; 1 archived on tapes 20972
{JSC-SD2)G258/S1AT. -CORN/CLASSY/RERUN; 1 archived on tapes 20972
(JSC-8D2:6258/SAT. -WHEAT/CLASSY/RERUN; 1 archived on tapes 20972
{JSC-SD2 >6258/S1AT. ~0ATS/CLASSY/RERUN; 1 archived on tapes 20972
{JSC-SD26258/S1AT. ~GRASS/CLASSY/RERUNi 1 archived on tapes 20972
( JSC-5D2 »6288/STAT. -SUNFLCWERS/CLASSY/RERUN; 2 archived on tapes
{JSC-5D2)>G258/S1AT. ~-RANGELAND/CLASSY/RERUN; 1 archived on tapes 2(
(JSC-SD2)6298/PRIDR. ~ALFALFA/CLASSY/RERUN; 1 archived on tapes 20
( JSC-SD2 »6238/PHIOR. ~-HAYCUT/CLASSY/RERUN; 1 archived on tapes 209
{ JSC-SD2 }6258/PHICR. -FLAX/CLASSY/RRUN; 1  archived on

( JSC-SD2)>6258/PRICR. ~CORN/CLASSY/RERUN; 1 archived or

({ JSC-SD2 )6258/PRIOR. ~WHEAT/CLASSY/RERUN; 1 archived o

( JSC-SD26258/PRICR. -0ATS/CLASSY/RERUN; 1 archived on

{ JSC-SD2 )629%8/PHIOR. ~GRASS/CLASSY/RERUN; 1 archived o

{ JSC-SD2 )6258/PRIOR. ~SUNFLOWERS/CLASSY/RERUN; 2 archi

( JSC-SD2 »5258/PKIOR. —-RANGELAMD/CLASSY/RERUN; 1 archiv

{ JSC-SD2 )6258/PACK.~-NB; 1 archived on tapes 20972 a
(JSC-5D2>6258/PACK.NB; 1 archived on tapes 20972 an

{ JSC-SD2)>6258/PACK.NB; 2 archived on tapes 20972 an

( JSC-5D2)6258/PACK. -OTHER; 1 archived on tapes 20972

( JSC-8D2)6258/PNACiK. ~SUNFLCWERS; 1 archived on tapes

({ JSC-SD26258/PACK. ~HAYCUT; 1 archived on tapes 2097

( JSC-SD2>6258/PACK. ~-GRASS; 1 archived on tapes 20972

( JSC—-SD216258/PACK. ~FLAX; 1 archived on tapes 20972
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(JSC-8D2)G238/PACK. ~WHEAT; 1
( JSC-SD2)36258/PACK. ~0ATS; 1
{JSC-SD2)6238/PACK. —CORN; 1

archived on tapes
archived on tapes

archived on tapes
{JSC~5D2 »6258/FPnCK. —ALFALFA; 1

{ JSC-SD2)>62u%8/PACK. ~RANGELAND:; 1
{JSC-SD2 6258/ 1STAT. ~CLASSY/RERUN/PRIOR; 1

{JSC-SD2)6258/ ISTAT. ~CLASSY/RERUN; 1
{ JSC~-BD262358/CAT. ND/CLASSY/RERUN; 1

(JSC-SD2 »6258/CAT. ~HAYCUT/CLASSY/RERUH; 1

(JSC-SD2)G258/CAT. -FLAX/CLASSY/RERUN; 1
(JSC-SD2>62%8/CAT. —CORN/CLASSY/RERUN; 1

{JSC-SD236258/CAT. ~WHEAT/CLASSY/RERUN; 1

(JSC-SD236258/CAT. -0ATS/CLASSY/RERUN; 1

(JSC-SD2)6238/CAT. ~-GRASS/CLASSY/RERUN; 1
(JSC-8D2)>6238/CAT. -SUNFLOWERS/CLASSY/RERUN; 2

(JSC-~SD2)>6258/CAT. ~RANGELAND/CLASSY/RERUN; 1
{ JSC-SD2 YIARCHIVE-DIRECTORYL.; 1

(JSC-SD2)CG19004,. AGG/G367; 2
{ JSC-SD2 CG19C0A. AGG/(368: 3
{ JSC~-5D2 )CG1900A. AGG/G343; 2
{JSC-SD2)CG1900A. AGG/G258; 2
¢{ JSC-8SD2)CG170Ch. AGG/G247; 2
{ JSC-8D2)CG19006. AGG/G200; 2
{JSC-8D2 )CG19C0A. AGG/G178; 2
(JSC-8D2)CG19C0A. AGG/G146; 2
(JSC-SD2)CC19C0A. AGG/G123; 2
¢{JSC-8D2)>CG1900%. AGG/GO67; 2
{JSC-5D2)CG1900Y. ABG/G368; 2
¢{JSC~-SD2)CG19C0Y. AGG/G343; 3
{JSC-SD2)C:170U3. AGG/G258; 2
(JEC~-SD2)CG19U03. AGG/G247;: 3
{JSC-SD2)>CG17003. AGG/G200; 2
{JSC-8SD2)C619C03. AGG/G178: 2
{JSC-SD2)C619005. AGG/G146; 3
{JSC-SD2)CG17U03. AGG/G123; 3
{JSC-SD2)CG12UC4%. AGG/G367; 1
{JSC-SD2)C6190UN4. AGG/G368: 3
{JSC-8D2)CG12004. AGG/G343; 3

(JSC~-SD2)C619u04. AGG/G258; 3
(JSC-5D2)CG19CC1. AGG/G247; 3
{JSC-SD2 )CG19C04. AGG/G200; 3
{JSC~-SD2)CG17V04. AGG/G178; 3
{JSC-SD2)CG17004. AGG/G146; 3
(JSC-SD2)CG19CU». AGG/G123; 3
(JSC~-SD2)CG190013, AGG/G123; 1
(JUSC-SD2)CG19C04. AGG/GSA7; 2
(JSC-SD21CG190013, AGG/G3468; 2
(JSC-SD2)>CG19C0:1, AGG/G345; 2
(JSC-SD2)CG1900:3. AGG/6258; 2

archived
archived
archived
archived
archived
archived
archived
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archived
archived
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20972
archived on tapes

archived on tapes 2

209

archived o

archived on tape
archived on tape
( JSC—-5D2 X>623%8/CAT. ~ALFALFA/CLASSY/RERUN; 1

archived o
archived on

archived on ¢
archived on ¢

archived on

archived on ¢.

archived on

archive
archived
archived on tapes 2
tapes 20963
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tapes 20963
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tapes 20963
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tapes 209463
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{ JSC-SD2)CG19C03. AGG/G247;2 archived on tapes 20963
(JSC-SD2)CG19004. AGG/6200:2 archived on tapes - 20963
( JSC~-SD2)C619003. AGG/CG178; 2 archived on tapes 20963
(JSC-SD2)CC19C03. AGG/G146;2 archived on tapes 20963
(JSC-SD2)CC19C0OX. AGG/GS567;2 archived on tapes 20963
{ JSC-SD2)CG19007. AGG/G348;2 archived on tapes 20963
{JSC—-SD2)CG19C0~. AGG/G343:3 archived on tapes 20963
(JSC-SD2)CG1900+. AGG/G2358;:;2 archived on tapes 20963
{JSC—-SD2 CG170VZ. AGG/G247:i2 archived on tapes 20963
(JSC-8D2 )CGC1900Z. AGG/G200;2 archived on tapes 20963
{JSC-SD2)CG19V02. AGC/G178:2 archived on tapes 20963
{JSC-SD2)C6192002. AGG/G146;2 archived on tapes 20963
{JSC-SD2)CG19V02. AGG/G123;2 archived on tapes 20963
{(JSC-8D2CC19C01. AGG/G567:2 archived on tapes 20963
{JSC-SD2 )C619V01. AGG/G368:2 archived on tapes 20963
{JSC-SD2ZXCG1900!{. AGG/G345;2 archived on tapes 20963
{JSC-SD2)CE19001. AGG/G258;2 archived on tapes 20963
{JSC-SD2:C619UC01.ACGG/G247:;2 archived on tapes 20963
{JSC-SD2)CG19001. AGG/G200;2 archived on tapes 20963
{JSC-SD2)CG19V01.AGG/G178:;3 archived on tapes . 20963
{JSC-8SD2)CC19C01.AGCG/G146;3 archived on tapes 20963
{JSC~-SD2)CG19<01.AGG/G123;3 archived on tapes 20963
{JSC-SD2)CG19C00. AGG/G367;2 archived on tapes 20963
(JSC-SD2XCG19C00. AGG/G368:2 archived on tapes 20963
{ JSC~-SD2CE19C0D. AGG/G345;2 archived on tapes 20963
(JSC~-SD2 ¥CGL19CON, AGG/G2538:;2 archived on tapes 20963
{JSC-SD2)CG19CLN. AGG/G247;2 archived on tapes 20963
(JSC-SD2)CG19000. AGG/G200; 2 archived on tapes 20963
( JSC~-SD2XCE1900N. AGG/6178; 2 archived on tapes 20963
{JSC-SD2XCG19C0N. ACG/G146;2 archived on tapes 20963
{JSC-SD2))CG192000). AGG/G123;2 archived on tapes 20963

(JSC-8SD2 16567/ 15TAT. CLASSY/PRIOR; 1
{JSC~8D2)62&8/ ISTAT. CLASSY/PRIOR; 1

archived on tapes
archived on tapes

20959
209359
archived on
archived on
archived on
archived on

{JSC-SD2)G268. TABLE; 1 archived on tapes
(JSC-SD2)32&8.CATil  archived on tapes

{ JSC-8D236G345/1STAT. CLASSY/PRIOR; 1
{JSC-SD2)G258/IsTAT. CLASSY/PRIOR; 2
{JSC-SD2624//1STAT. CLASSY/PRIOR: 1
{JSC-SD2 »GZ00/ISTAT. CLASSY/PRIOR; 1
(JSC-SD2>6200. TABLE; 1 archived on tapes 20939 and

{JSC-5D2)62C0.CAaT;i1 archived on tapes 20939 and 20
(JSC-SD2)6178/1=TAT. CLASSY/PRIOR; 1 archived on tapes

(JSC-SD2)G178. TABLE; 1 archived on tapes 209392 and |

{JSC-8SD26178.UAT; 1 archived on tapes 20959 and 20960
(JSC-SD2 6146/ 15TAT. CLASSY/PRIOR: 1 archived on tapes 20939
(JSC-SD2)6123/1STAT. CLASSY/PRIOR; 1 archived on tapes 20999
{JSC-SD2 »3005. WEST/DESCRIPTIVE-PACKED~FILE; 2 archived on ta
(JSC-SDZ2 )TEST/ALL242/PACK. ~SUNTLOWERS; 1  archived on tapes
(JSC-SD2)>TEST/ALL242/PACK. -RAMGELAND; 1 archived on tapes 2

and
and 20
tapes
tapes
tapes
tapes
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{JSC~-SD2)TEST/Al.L242/PACK,. ~GRASS; 1 archived on tapes 20923
(JSC-SD2)TEST/ALL242/PACK. ~WETLAND; 1 archiyed on tapes 209
(JSC-SDZ2 ))TEST/ALL242/PACK. ~HAYCUTi 1 archived on tapes 2092
{JSC~-SD2 ) )TEST/ALL242/PACK. ~-BARLEY;1 archived on tapes 2092
(JSC-SD2)TEST/ALL242/PACK. -FLAXi1 archived on tapes 20923

{JSC-SD2)TEST/ALL242/PACK. -0ATS:i1 archived on tapes 20923

(JSC—-SD2 )TEST/ALL242/PACK, -PASTURE; 1 archived on tapes 20%
{JSC-SD2)TEST/ALL242/PACK. ~WHEAT: 1 archived on tapes 20923
(JSC-SD2 )TEST/Ai.L242/PACK. -SUMMERFALLOW; 1 archived on tapes
{JSC-SD2 )TEST/ALL242/PACK, ~-FARMSTEADi 1 archived on tapes 2(
(JSC~SD2)TEST/ALL242/PACK. -CORN; 1 archived on tapes 20923

{JSC-SD2 )TEST/ALL242/PACK. ~ALFALFA; 1 archived on tapes 20%9:
{JSC-SD2 ) )TEST/ALL242/PACK.-NB;i1 archived on tapes 20923 ar
{JSC-SD2)TEST/ALL242/PACK.NB; 1 archived on tapes 20923 and
( JSC-SD2 )COMMAND. CLUSTER/CORN; 1 archived on tapes 20923 an
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&35y Y A1 8 URERE STOTS 1
AS/SS4.R66/61785 1
B1 78 WHERT.ESTS 1
BEB-S54. RG6-/62385 1
BEB/S354,.R66/6178%1
BEADLE.RG66-61785 1
CODINGTON. RE6-61235 1
CODINGTDN.R66-61785 1
5178~ ISTRT. CLASSY/RERUN-PRIORS L
5178-TRBLE. NB-CLRSSY RERUMN-PRIORS 1 .
' 5200~ 1STAT.CLASSYRERUN-PRIORS 1
A5200-ISTRT. 64-6PS CLASSY/RERUN-PRIDRI L
65200~ TABLE . NB-CLASSY RERUN-PRIORS 1
5200/ TABLE . REMAP/NB-CLRASSY RERUN-PRIORS t
. 52%8/1STAT.CLASSY /RERUNPRIORS
5258 TABLE. CLRSSY RERUN-NB-PRIORS 1
5345/ ISTRT.CLASSY RERUN-PRIORS 1
 5345-TABLE.CLASSY/RERUN-NB-PRIOR} 1
5567/ TRBLE . NB/CLASSY/RERUNPRIORS 1
5IN. A66/61783 t - s,
5R123-SUNFLOMERS . SESTOT; 1
5R178/RANGELAND. SE6TOTH 1
5RP123/SUNFLOWERS . ESPS 1
SRP178/RANGELAND. ESP} 1
HGIN.R66-61785 1
KGIN. R66-61785 1
REDO178-SUNFLOWRS . S5T5 1
SDAKOTA.UNIT: 4
SDRAKOTRA.UNIT; 3
ZDRKOTRA.UNIT: 2
TT178-SUNFLOMERS . EPARE 1 &
TT179.-SUNFLOWES. SEGMENTTOTS 1
%567 RANGELAND. ESTP} 1
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)iJSCESﬁI&OO.5I archived on tanés 21072 and 21069
ZJISC>KINGSBURY/MLEST/TABLE.NEW/PRIORSS 1 * archived on tarmes 21063 and
e 21062
CISCHEKINGSBURY/MLEST/CRT.NEW/PRIORSS]1 archived on tares 21063 and

»o21062

YJSCO>KINGSBURY/ISTRT/MLEST. NEW/PRIORS} 1  archived on tames 21063 and
*+» 21062

<JSC>BERDLE-MLEST-/TRBLE. NEW/PRIORS?1 archived on tares 21063 and 2

eel 062 -
¢ SISCO>BEADLE-MLEST-CRT.NEW/PRIORS! archived on tares 21063 and 210
s

<ISC>BERDLE/ISTRT-MLEST.NEW/PRIORS:Y archived on tares 21063 and 2
o1 062

CISCOKINGSBURYZRTCOR-TRBLE.NB/NEMI1 archived on tames 21061 and 21t
+»+060

<JSC>6123-/PRCK.NB/5678/RTCORS2 archived on tares 21061 and 21060

{JSC>5123/PRCK.NB/1234-RTCORSY archived on tares 21061 and 21060

JSC>6123-/RTCOR/TRBLE.NB/NEME 1 archived on tares 21061 and 21060

<JECO>6123/RTCOR/PRCX.NBSt  archived on tares 21061 and 21060

<JSC>BERDLE-RTCOR/TRBLE.NB/NEWE1 archived on tares 21061 and 21060

< JSCO>BERDLE/RTCOR/PACK . NB-NOT-612331 archived on tares 21061 and 2
++1060

<JSC>BERDLEZRTCOR/CRT.NB/NEMI1 archived on tames 21061 ang 21060

LJISCOBERDLE-XSTRR/-TRBLE.NB/MIT-6123/NEWE2 archived on tares 21036 a

g 21038

< JSC>BERDLE/XSTAR/PRACK .NB/NOT-6123%1 archived on tares 21036 and 2
+»+1 058

<JSC>BERDLE/XSTRR/PACK.~ORTS#1 archived on tares 210356 and 21038

< JSC>BERDLE/XSTRR/CART.NB/NMOT-612331 archived on tares 21056 and 21
+e(058

ZJSC>BERDLE-PRCK.-0ORTS31 archived on tares 21036 and 21038

<IBC>SS4-.COMMAND. 36831 archived on tames 21030 and 210351

CJSCrSS4-.COMMAND. 24731 archived on tares 210350 and 21051

<JSCrSS4-.COMMAND. 25831  archived on tares 210350 and 21031

<JSCr>SS4-.COMMAND. 14651 archived on tares 21050 and 210351

L JSC>SS4-.COMMAND. 12332 archived on tares 21050 ang 21051

ZJSC>SS4-.COMMAND. S67F1  archived on tares 21030 and 21051

£ISC>534-.COMMAND. 34531 archived on tares 210350 and 21051

£ JSC>5S4-COMMAND. 17831 archived on tamres 210350 ang 21031

1 JSC>S54-.COMMAND. 20032 archived on tares 21050 and 21051

tJ3C>8%4.BOUT1  archived on tares 210350 and 210351

iJ‘F>334 BOUTS2 archived on tares 21030 and 210351

ZJ3C>SS4.BOVUTS3  archived on tares 21050 and 21051

{Jabivo4 BOUT!4 archived on tares 21030 and 210951

£J3C>5354.BOUTSS archived on tares 21050 and 21031

CISC>554.BOUTI6  archived on tares 21050 and 210351

iJSF S54,BOUTSY archived on tares 210350 ancd 21051

<, >354,.BOUTSS  archived on tares: 21050 and 210351
#‘34.BDUT;10 archived on tares 21050 and 21031

l—)l.

S
)5

'
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<JSC>SS4.WINS 1l  archived on tares 21030 and 21051

{JSC>SS%4.CRT~20031
{JSC>SS4.CRAT~5673 1
£JSC>S84.CRT 3685 1
{JSC>SS4.CRT-345;51
<{JSC>S54.CRT-14631
{JSC>SS4.CAT-2583 1
{JSC>5S4.CRT 247} 1
{JSC>S84.CRT~-17851
{JSC>SS4.CRT~12331

<JSC>TECO.TYPESCRIPT}1

archived
archived
archived
archived
archived
archived
archived
archived
archived

on
on
on
on
on
on
on
on
on

tares
tares
tares

tares

T ares
rares
tares
tares
tares

21030
210350
21050
21050
210350
21050
21030
21030
21050

and
angd
and
ang
andg
and
and
and
and

21051
21031
21031
21051
21031
21051
21031
210351
21031

archived on tames 21050 and 21051

{JSC>KINGSBURY /RTCOR/TABLE. NB/NIT-61233 1

sed 21031

{JISCO>KINGSBURY/RTCOR/CAT.NB/NOT-51234 1

*& 210351

<JSC>INT.JSC~-SD232 archived on tamres 21050

archived on tares 21030 an

archived on tares 21030 and

and 21031

<JSC>INT.JSC-SD132 archived on tamses 210350 and 21051
<JSCO>INT.JSC33 archived on tames 21050

{JEC>6200-0ORTS.SBTH1

archived on tares

<JSC>6123/TRBLE. NB/CLASSY/RERUNPRIORS 1

s+ 21051
£JSC>BBS67/CANE.ESTS 1
<JSC>BB368/CANE.ESTS 1
<JSC>BB345/,CANE.EST; 1
<JSC>BB258/CRNE.ESTS 1
ZJSC>BB247-CANE.ESTS 1
<JSC>BB178/CANE.ESTS 1
£JSC>BB146/CANE.EST3 1
£J5C>S200-0RTS.ESPs &
<JSCrRAS67-CANE. STOTS &
<JST>RAR368/CAMNE. STOTS 1
< JSC>RA34S/CANE.STOTS 1

T L JSC>ARRS8 CANE.STOTS 8
LJSCO>AA247-CANE.STOTS t
<JSCrRAR17S/CANE.STOTH 1
<JSC>RAM146-CANE.STOTS 1

archived on
archived on

archived

on

archived on
archived on
archived on
archived on

archived
archived
archived
archivedg

archived

archived
archived

on
on
on
on

on:

on
on

tares
tares
tares
rares
tares
tares
tares

Cabes
tares
tamses
tares
tares
tares
tares
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and 21051
210350 and 210951
archived on tares 21030 and

21030
210350
210350
21030
21050
21050
21050

21030
21050
21030
10350
210350
210350
21030

and
and
and
ar:g
and
and
and

and
ang
andg
and
and
anag
and .

21051
21051
21051
21031
21031
210351
21051

archived on tares 21030 and 21047

21047
21047
21047
21047
c1047
21047
c1047



(JSC)BB123/CANE.EST; 1 : 21044, 21047

(JSCYAA123/CANE. STOT: 1 : 21044, 21047
(JSC)IB368/HAYCUT.EST; 1 : 21036, 21038

(JSC )B247/GRASS.EST;1 : 21036, 21038
{JSC)B146/HAYCUT.EST:; 1 : 21036, 21038

( USC )RAW/ATCOR. KINGSBURY/NOT-G123/NB; 1 : 21036, 21038
(USC )RAUW. KINGSBURY/5678/NOT-G123/NB; 1 : 21036, 21038

{ JSC )RAW. KNGSBURY/1234/NOT-6123/MB; 1 : 21036, 21038

( JSC )RAW. KINGSBURY/MOT-G123/NB; 1 : 21036, 21038

(JSC HKINGSBURY/MLEST/TABLE.NB; 1 : 21036, 21038

{ JSCIHKINGSBURY/MLEST/CAT.NB; 1 : 21034, 21038

{ JSC YKINGSBURY/1STAT/MLEST. CLASSY/RERUN/PRIOR; 2 : 21036, 21038
{ JSCOIKINGSBURY/ATCOR/PACK, -OTHER; 1 : 21036, 21038

( JSCYKINGSBURY/ATCOR/PACK. -SUMFLOWERS; 1 : 21036, 21038
( JSCHKINGSBURY/ATCOR/PACK. ~FLAX; 1 : 21036, 21038

( JSC YKINGSBURY/ATCOR/PACK. ~RANGELAND; 1 : 21036, 21038

( JSCYKINGSBURY/ATCOR/PACK. -GRASS; 1 : 21036, 21038

(JSC YKINGSBURY/ATCOR/PACK. -HAYCUT; 1 : 210364, 21038

( JSC YKINGSBURY/ATCOR/PACK. -0ATS:i 1 : 21036, 21038

({ JSCYKINGSBURY/ATCOR/PACK. -WHEAT; 1 : 21036, 21038

(JSC HKINGSBURY/ATCOR/PACK.-CORN; 1 : 21036, 21038

(JSC MKIMNGSBURY/ATCOR/PACK. ~ALFALFA; 1 : 21036, 21038

( JSC IKIMNGSBURY/ATCOR/PACK.NB; 1 : 21036, 21038

( JSC YKINGSBURY/ATCOR. SCAT-FILES:;1 : 210346, 21038
(JSCH3123/ATCOR/ ISTAT. -38-GPS/PRIOR:; 1 : 21036, 21038
{JSC }SD-MT/1234/WEST2/ATCOR. MULTI-WIN; 1 : 21031, 21033
(JSC)ISD-MT/1234/KEST2. MULTI-WIN; 1 : 21031, 21033
(JSC)HISD-MT/1234/WEST1/ATCOR. MULTI-WIN; 1 : 21031, 21033
{JSC)I)SD-MT/1234/WEST1. MULTI-WIN; 1 : 21031, 21033

(JSC )SD-MT/1234/EAST2/ATCOR. MULTI-WIN; 1 : 21031, 21033
{JSC)ISD-MT/1234/EAST1/ATCOR. MULTI-WIN; 1 : 21031, 21033
{ JSC YKINGSBURY/NOT-G123/PACK.MNB; 1 : 21031, 21033

{ JSCOHKINGSBURY/NOT-G123/PACK.NB; 2 : 21031, 21033

{ JSCOHKINGSBURY/NOT-G123/PACK.NB; 3 : 21031, 21033

{ JSCOHHAMLIN. AG/65467:;2 : 21031, 21033
{JSC6123/5TAT.-GRASS; 1 : 21031, 21033

{JSC)HG123/PRICR. ~GRASS; 1 : 21031, 21033
(JSC>G123/MLES I /TABLE. MB/NOT~-G123/BEADLE; 1 : 21031, 21033
{JSC123/MLESI/TABLE.NB; 1 : 21031, 21033
(JSC6123/MLEST/CAT.NB; 1 : ~ 21031, 21033
(JSCG123/MLEST/CAT.NB/NOT-G123/BEADLE; 1 : 21031, 21033
{JSC )BEADLE/ISTAT/MLEST. CLASSY/RERUN/PRIOR; 1 : 21031, 21033
{JSC YKIMNGSBURY/XXSTAR/TABLE. NB/MOT-G123;1 : 21028, 21031
{JSC YKIMNGSBURY/XXSTAR/PACK.NB/NOT-G123;1 : 21028, 21031
(JSCXKIMGSBURY/XXSTAR/CAT.NB/MNOT~-G123;1 : 21028, 21031
(JSCOHKINGSBURY/FACK. NB/NOT-6123;1 : 21028, 21031

(JSC XKINGSBURY/NOT-G123/PACK.NB/1234;1 : 21028, 21031
{JSC YA INGSBURY/NOT-G123/PACK,MNB/5678:;1 . 21028, 21031
(JSC JKIMGSBURY/VESCR. NB/NOT-G123/5678:1 : 21028, 21031
{JSC MINGSBURY/DESCR. NB/NOT-6123/1234;1 : 21028, 21031
¢(JSC MMINGSBURY/UVESCR. NB/NOT-5123;2 : 21028, 21031
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(JSC)ID368/CANE.FST;i 1 : 21028, 21031

{JSC)HC3&68/CANE.STOT; 1 : 21028, 21031

{JSC )B14&/HAYCUT.EAT; 1 : 21028, 21031
(JSC)A25B/RANGE1AND#.;1 : 21028, 2103t
(JSCSOIL4. AGG/0U343;1 : 21022, 21020
{JSC)SOIL4.AGG/C178;1 : 21014, 21020
({JSC)SOIL4.AGG/C146;1 : 21014, 21020
(JSC)YSOIL4.AGG/0123;1 : 21014, 21020
{JSC)SOIL4.AGG/LSS7;1 : 21014, 21020

(JSC)SOIL4. AGG/L368;1 : 21014, 21020

{JSCHISODILE. AGG/258:1 : 21014, 21020

{JSC )SOILA4. AGG/1247; 1 21014, 21020
(JSC)KINGSBURY/XXSTAR/PACK MB/CORRECTED/NOT-6G123; 1 : 21014, 21020
{JSCG123/ATCOR/STAT. -RANGELAND/SCAT; 1 : 21014, 21020
(JSC)YG123/ATCCR/STAT. ~0ATS/SCAT: 1 : 21014, 21020
(JSC)IG123/ATCOR/STAT. -GRASS; 1 : 21014, 21020
(JSC)IG123/ATCCR/STAT. -FLAX; 1 : 21014, 21020

{JSC ¥G123/ATCCR/STAT. -HAYCUT; 1 : 21014, 21020
{JSCG123/ATCOR/STAT. -SUNFLOWERS; 1 : 21014, 21020
{JSC)G123/ATCOR/STAT. -ALFALFA; 1 : 21014, 21020
{JSC)G123/ATCCR/STAT. -WHEAT; 1 : 21014, 21020

{JSC Y6123/ATCOR/STAT. —CORN; 1 : 21014, 21020
(JSC123/ATCOR/PACK. —-RANGELAND/SCAT:; 1 : 21014, 21020
(JSC 123/ATCOR/PACK. -0ATS/SCAT:; 1 : 21014, 21020
(JSC ¥6123/ATCCR/PACK. —HAYCUT; 1 : 21014, 21020
(JSC)G123/ATCOR/PACK.-0OTHER:; 1 : 21014, 21020

(JSC >G123/ATCOR/PACK. -SUNFLOWERS:; 1 : 21014, 21020
(JSCHXG123/ATCOR/PACK. —FLAX; 1 : 21014, 21020
(JSC)IG123/ATCOR/PACK. ~ALFALFA; 1 : 21014, 21020
{JSC )C123/ATCOR/PACK. -GRASS; 1 : 21014, 21020

{JSC >6123/ATCOR/PACK. -0ATS; 1 : 21014, 21020
(JSC)G123/ATCOR/PACK. -WHEAT; 1 : 21014, 21020
(JSC)G123/ATCOR/PACK.-CORN; 1 : 21014, 21020
(JSC)G123/ATCOR/PACK. -RAMNGELAMND; 1 : 21014, 21020
(JSC))G123/ATCCR/PACK. —NB; 1 : 21014, 21020
(JSC6123/ATCCR/PACK. MB; 2 : 21014, 21020

(JSC >6123/ATCCR/CAT. —-RANGELAND/SCAT/CLASSY; 1 : 21014, 21020
(JSCIGS67/WHEAF.EEP: 1 : 21014, 21009

(JSC G567 /SUNFLOWERS.ESP; 1 : 21014, 21009

{JSC G567 /RANGE! AND.ESP; 1 : 21014, 21009
(JSCIE067/0ATS.FEP; 1 : 21014, 21009

(JSC IGS567/HAYCUT.ESP; 1 : 21014, 21009

{JSC G567 /GRASE.ESP:i 1 ¢ 21014, 21009

{JSC YG567/FLAX.FEP; 1 : 21014, 21009
(JSC¥5567/CORNLFEP; 1 21014, 21009

(JSC }G567/ALFALFA.ESP; 1 : 21014, 21009
(JSC)G368B/WHEAT.EEP; 1 : 21014, 21009
(JSC)HIGI6B/SUNFLIMWERS.ESP; 1 : 21014, 21009

(JSC >G368/RANGEL AND.ESP; 1 : 21014, 21009

(JSC »3368/0ATS.FEP; 1 21014, 21009
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(JSC )G368/HAYCUT.ESP; 1 : 21014, 21009
(JSBC »e368/6GRASS.ESP; 1 @ 21014, 21009
(JSCYe368/FLAX.FEP; 1 : 21014, 21009 .
(JSC YG368/ALFALFA.ESP:; 1 : 21014, 21009
(JSC YG345/WHEAT.ESP; 1 : 21014, 21009

( JSC Y6345/8UNFLLUWERS.ESP; 1 : 21014, 21009
(JSC )G345/RANGEI.AND.ESP; 1 : 21014, 21009
(JSC )G345/0ATS.+SP; 1 21014, 21009

{JSC }G345/HAYCUT.ESP; 1 : 21014, 21009
(JSCYe345/GRASS.ESP: 1 : 21014, 21009
{JSC)IG345/FLAX.FEP; 1 : 21014, 21009
{JSCY»8345/CORN.FEP; 1 : 21014, 21009

{JSC YG345/ALFALFA.ESP; 1 : 21014, 21009
(JSC }G258/WHEAT.ESP; 1 : 21014, 21009
{JSC »G258/SUNFLUKWERS.ESP; 1 : 21014, 21009
(JSC }G258/RANGEY.AND.ESP; 1 : 21014, 21009
(JSC )G258/0ATS.FEP; 1 . 21014, 21009

{JSC )3258/HAYCUT.ESP; 1 : 21014, 21009
(JSC Y6258/GRASS.ESP; 1 : 21014, 21009
(JSC }e258/FLAX.FEP; 1 : 21014, 21009

(JSC )G258/CORN.FEP; 1 : 21014, 21009

(JSC »G258/ALFALFA.ESP; 1 : 21014, 21009
(JSC5178/WHEAT.ESP;i 1 : 21014, 21009
(JSC 3178/SUNFLUWERS.ESP; 1 : 21014, 21009
{JSC »>G178/RANGE! AND.ESP; 1 : 21014, 21009
{JSC }G178/0ATS.FEP; 1 21014, 21009
(JSCG178/HAYCUT.ESP; 1 : 21014, 21009
(JSC)G178B/GRASS.ESP; 1 : 21014, 21009
(JSCG178/FLAX.FEP; 1 : 21014, 21009
(JSCG178/CORN.FREP; L 21014, 21009
{JSC)HY5178/ALFALFA.ESP; 1 : 21014, 21009
(JSC )G146/ALFALFA.ESP; 1 21014, 21009
(JSCBILL/146/0ATS.ESTi1 21014, 21009
(JSC)IBIIL/146/0ATS.STOT; 1 : 21014, 21009
{JSC)BB178/WHEAT.EST:1 : 21014, 21009
(JSCIBSL7/WHEAT.EST; 1 : 21014, 21009
(JSC )BS5&7/RANGEL AND.EST; 1 : 21014, 21009
(JSCIBSL7/0ATS.FST: 1 : 21014, 21009

(JSC )B567/HAYCUT.EST:; 1 : 21014, 21009
(JSCBSL7/GRASS.EST:; 1 21014, 21009
(JSC)IBSE7/FLAX.FST:1 : 21014, 21009
(JSC)IBS67/CORN.ST; 1 : 21014, 21009
(JSCBS567/CANE.RST; 1 : 21014, 21009
{JSC)B567/ALFALFA.EST:; 1 : 21014, 21009
(JSC )B368/WHEAT.EST; 1 : 21014, 21009
(JSC )B368/RANGEI.AND.EST; 1 : 21014, 21009
(JSCB368/0ATS.FET: 1 : 21014, 21009
(JSC)B36B/GRASS.EST; 1 : 21014, 21009
(JSC)IB3&B/FLAX.FST; 1 : 21014, 21009
(JSCIB36B/CORN.ESTi 1 : 21014, 21009
(JEBC)I)B36B/CANE.FST: 1 : 21014, 21009
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(JSC )B368/ALFALFA.EST:1 : 21014, 21009

{JSC)IB345/WHEAT.EST; 1 : 21014, 21009

{ JSC )B345/RANGE!.AND.EST; 1 : 21014, 21009
{JSC))B345/0ATS.FEST:i1 : 21014, 21009
{JEC)B345/HAYCUT.EST; 1 : 21014, 21009
(JSC)B345/GRASS.EST:; 1 : 21014, 21009
{JSCI)B345/FLAX.FST;i1 : 21014, 21009
(JSC)B345/CORN.FST; 1 : 21014, 21009

(JSC YB345/CANE.FST;1 : 21014, 21009
(JSC)B345/ALFALFA.EST:1 : 21014, 21009
(JSC )B258/WHEAT.EST: 1 : 21014, 21009
{JSC )B258B/RANGEI.AND.EST; 1 : 21014, 21009
{JSC )B258/0ATS.FST; 1 : 21014, 21009
{JSCB23B/HAYCUI.EST; 1 : 21014, 21009
(JSC )B258/GRASS.EST: 1 : 21014, 21009
{JSC)B25B/FLAX.FST; 1 : 21014, 21009
(JSC)IB258/CORN.FST; 1 : 21014, 21009
{JSC)I)B258/CANE.FST; 1 : 21014, 21009

(JSC )B25B/ALFALFA.EST; 1 : 21014, 21009
{JSC)B247/WHEAT.EST; 1 : 21014, 21009
(JSC yB247/RANGEI . AND.EST; 1 : 21014, 21009
{JSC YB247/0ATS.EST: 1 : 21014, 21009
(JSCHYB247/HAYCUT.EST:; 1 : 21014, 21009
(JSCYB247/FLAX.FST;1 : 21014, 21009
(JSCIYB247/CORN.FST; 1 : 210:4, 21009

(JSC )B247/CANE.FST; 1 : 21014, 21009
-{JSCIB247/ALFALFA.EST; 1 : 21014, 21009
{JSC)B178/RANGE! AND.EST; 1 : 21014, 21009
(JSCB178/0ATS.RST; 1 : 21014, 21009
(JSCB178/HAYCUT.EST:1 : 21014, 21009
(JSC)B178/GRASE.EST; 1 : 21014, 21009
(JSC)B178/FLAX.EST; 1 : 21014, 21009
(JSCHIB178/CORN.FST: 1 : 21014, 21009
(JSC)B178/CANE.EST; 1 : 21014, 21009
(JSC)IB178/ALFALFA.EST: 1 : 21014, 21009
(JSCB146/WHEAT.EST: 1 : 21014, 21009
(JSC)B146/RANGEI.AND.EST; 1 : 21014, 21009
(JSC)B14&/0ATS.RSTi1 21014, 21009
(JSCIB144&/GRASS.EST: 1 21014, 21009
(JSCHB14&/FLAX.FEBT; 1 : 21014, 21009
(JSCIB146/CCRN.FST; 1 : 21014, 21009
{JSC)I)B1446/CANE.-ST; 1 : 21014, 21009
(JSC)B14&/ALFALFA.EST; 1 : 21014, 21009
(JSC)IB123/WHEAT.EST: 1 : 21014, 21009
(JSC)B123/RANGEL.AND.EST; 1 : 21014, 21009
(JSC)H>B123/0ATS.FST:1 : 21014, 21009
(JSCIB123/HAYCUT.EST:; 1 : 21014, 21009
(JSCB123/GRASS.EST:; 1 : 21014, 21009
(JSCHIBI123/FLAX.FST; 1 : 21014, 21009
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(JSC)B123/CORN.FST; 1 : 21014, 21009

(JSC)B123/CANE.REST; 1 : 21014, 21009

(JSC »B123/ALFALFA.EST:1 : 21014, 21009
{JSC YASL7/WHEAT.STOT; 1 : 21014, 21009
{JSC YAS5L67/RANGEL.AND. STOT; 1 : 21014, 21009
(JSC YA567/0ATS.STAT:; 1 : 21014, 21009

(JSC YAS67/HAYCUT.STOT:; 1 : 21014, 21009
(JSC YAS5L67/GRASE.STOT: 1 : 21014, 21009
{JSC YA5867/FLAX.5TOT; 1 : 21014, 21009
(JSC)AS67/CORN. STOT; 1 : 21014, 21009
{JSCA567/CANE. STOT; 1 : 21014, 21009

(JSC )AS567/ALFALFA.STOT: 1 : 21014, 21009
{JSC YA368/WHEAI.STOT:1 : 21014, 21009
(JSC »A368/RANGE!I AND. STOT: 1 : 21014, 21009
{JSC YA368/0ATS.5TOT: 1 : 21014, 21009

(JSC YA368/HAYCUI.STOT:; 1 : 21014, 21009
(JSC YA368/GRASS5.8TOT:; 1 : 21014, 21009
(JSC YA368/FLAX.5TOT:; 1 : 21014, 21009

{JSC >A368/CCRN.5TOT: 1 : 21014, 21009

{JSC >A368/CANE.STOT:; 1 : 21014, 21009

¢{JSC YA3LB/ALFALFA.STOT; 1 : 21014, 21009
(JSCYA345/WHEAT.STOT; 1 : 21014, 21009
{JSC >A345/RANGEI.AND. STOT; 1 : 21014, 21009
{JSC YA345/CATS.S5TOT:; 1 : 21014, 21009

{JSC >A345/HAYCU1.STOT:; 1 : 21014, 21009
{JSC YA345/GRABS.STOT; 1 : 21014, 21009
{(JSC>A345/FLAX.5TOT; 1 : 21014, 21009

¢(JSC »A345/CORN. STOT; 1 : 21014, 21009
(JSC>A345/CANE.STOT; 1 : 21014, 21009

{JSC >A345/ALFALFA.STOT: 1 : 21014, 21009
{JSC YA258/WHEAT.STOT:; 1 : 21014, 21009
{JSC >A258/0ATS.5TOT; 1 : 21014, 21009

(JSC >A258/HAYCUT.STOT:; 1 : 21014, 21009

{ JSC YA258/GRARS. STOT:; 1 : 21014, 21009
(JSC >AZ258/FLAX.5TOT:; 1 : 21014, 21009

(JSC >AR258/CORN. STOT:; 1 : 21014, 21009
(JSC)HYA258/CANE. STOT; 1 : 21014, 21009
(JSCHYAR58/ALFALFA.STOT: 1 @ 21014, 21009
(JSC YA247/WHEAT.STOT:; 1 : 21014, 21009

( JSC YAR47/RANGE!.AND.STOT; 1 : 21014, 21009
(JSC YAR247/0ATS.5TOT; 1 : 21014, 21009

(JSC YA247/HAYCU1.STOT; 1 : 21014, 21009
{JSCYA247/GRASS.STOT:; 1 : 21014, 21009
(JSC YAZA7/FLAX.BTOT:; 1 : 21014, 21009

¢{JSC >AZ47/CORN.STOT; ¢ : 21014, 21009
(JSC)YA247/CANE.STOT; 1 : 21014, 21009

(JSC YA247/ALFALFA.STOT:; 1 : 21014, 21009
(JSC)HA178/WHEAT.STOT; 1 : 21014, 21009
{JSC >A178/RANGE} . AND.STOT; 1 : 21014, 21009
{JSC >A178/0ATS.STOT; 1 : 21014, 21009

{JSC 'A178/HAYCLVI.STOT:; 1 : 21014, 21009
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(JSC >A178/GRASS. STOT:; 1 : 21014, 21009
(JSC)XA178/FLAX.STOT:; 1 : 21014, 21009

(JSC YA178/CCRN. 5TOT; 1 : 21014, 21009
(JSC)A178/CANE.STOT;1 : 21014, 21009
(JSCHA178/ALFALFA.STOT; 1 : 21014, 21009
(JSC }A146/WHEAT.STOT; 1 : 21014, 21009
(JSC A1456/RANGEI.AND. STOT; 1 : 21014, 21009
(JSC)YA1446/0ATS. 5TOT: 4 : 21014, 21009

{JSC YA146/HAYCUT.STOT: 1 : 21014, 21009
(JSC)A1446/GRASS.8TOT: 1 : 21014, 21009
(JSCYA146/FLAX.5TOT; 1 : 21014, 21009
{JSCHA1446/CORN.5TOT:i 1 : 21014, 21009
(JSC>A146/CANE. 5TOT: 1 : 21014, 21009

(JSC >A146/ALFALFA.STOT; 1 : 21014, 21009
(JSC >A123/WHEAT. STOT: 1 : 21014, 21009
(JSC YA123/RANGE!I.AND.STOT:; 1 : 21014, 21009
{JSC YA123/0ATS.5TOT: 1 : 21014, 21009

{JSC YA123/HAYCUT.STOT; ¢ : 21014, 21009

{JSC YA123/6RASS.8TOT:; 1 : 21014, 21009

{JSC YA123/FLAX.STOT; 1 : 21014, 21009

(JSC >A123/CCRN. STOT; 1 : 21014, 21009
{JSCA123/CANE.STOT: 1 : 21014, 21009

{JSC YA123/ALFALFA.STOT:; 1 : 21014, 21009
{JSC»247/GRASS.FST: 1 : 21014, 21009
(JSC)Y/HAYCUT.ESY:;1 : 21014, 21009

{JSC X123/ XSTAR/ ISTAT. 37-GPS/PRIOR; 1 : 21007, 21009
(JSC ¥6123/XSTAR/ISTAT.37-6GPS; 1 : 21007, 21009
(JSC)HIE36B/CORN.REP; 1 ' 21007, 21009

(JSC 5123/ XSTAR/WHEAT.ESP/NB; 1 : 21007, 21004

(JSC G123/ XSTAR/WHEAT.SGT/NB; 1 : 21007, 21004
{JSC)G123/XSTAR/TABLE. BEADLE/NOT-G123/NB; 1 : 21007, 21004
(JSC »3123/¥STAR/TABLE.NB; 1 : 21007, 21004

{JSC )G123/¥STAR/SUNFLOWERS.ESP/MNB; 1 : 21007, 21004
{JSC G123/ ¥STAR/EUNFLOWERS. SGT/MB; 1 : 21007, 21004
(JSC G123/ XSTAR/RANGELAND.SGT/NB; 1 : 21007, 21004
(JSC G123/ XSTAR/RANGELAND.ESP/NB; 1 : 21007, 21004
(JSC>6123/¥STAR/PRIOR. ~-RANGELAND; 1 : 21007, 21004
(JSC)HG123/XSTAR/DATS.ESP/NB; 1 21007, 21004

(JSC G123/ XSTAR/0ATS.S6GT/NB: 1 21007, 21004

(JSC G123/ ¥STAR/HAYCUT.ESP/NB; 1 21007, 21004
(JSC G123/ XSTAR/HAYCUT.SGT/NB; 1 21007, 21004
(JSCOG123/XSTAR/GRASS.ESP/NB; 1 : 21007, 21004
(JSC)HG123/XSTAR/GRASS. SGT/NB; 1 : 21007, 21004

(JSC )G123/XSTAR/FLAX.SGT/NB; 1 : 21007, 21004
(JSC)HGL123/XSTAR/FLAX.ESP/ND; 1 21007, 21004
(JSCG123/¥STAR/CCRN.ESP/NB; 1 : 21007, 21004

(JSC 6123/XSTAR/CORN.SGT/MNB; 1 : 21007, 21004

(JSC G123/ XSTAR/ALFALFA.ESP/NB; 1 : 21007, 21004
(JSC)HIG123/XSTAR/ALFALFA.SGT/NB; 1 : 21007, 21004
(JSC)ISPINK/XSTAR/CAT.NB/NOT~-G123;1 : 21003, 21004
(JSC YKINGSBURY/XSTAR/CAT.NB/NOT-G123;1 : 21003, 21004
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(JSC JHAMLIN/XSTAR/CAT.NB/NOT-6G123:1 : 21003, 21004

( JSC YCODINGTON/XSTAR/CAT. NB/NOT-G123;1 : 21003, 21004
( JSC )CLARK/XSTAR/CAT.NB/NOT-6123;1 : 21003, 21004
(JSC ¥3123/XSTAR/STAT.37-6PS; 1 : 21003, 21004

(JSC )G123/XSTAR/STAT. -RANGELAND; 1 : 21003, 21004
(JSC G123/ XSTAR/STAT. -FLAX; 1 : 21003, 21004

(JSC Y6123/ XSTAR/STAT. -GRASS; 1 : 21003, 21004

{JSC Y6123/ XSTAR/STAT. ~ALFALFA; 1 : 21003, 21004
{JSC 6123/ XSTAR/STAT. -HAYCUT; 1 : 21003, 21004
(JSC))G123/XSTAR/STAT. -0ATS; 1 : 21003, 21004

(JSC G123/ XSTAR/STAT. -WHEAT; 1 : 21003, 21004

(JSC 6123/ XSTAR/STAT.-CORN; 1 : 21003, 21004

(JSC »3123/XSTAR/STAT. -SUNFLOWERS:; 1 : 21003, 21004
(JSC 6123/ XSTAR/PACK. -0THER; 1 : 21003, 21004

(JSC 3123/ XSTAR/PACK. -ND; 1 : 21003, 21004

(JSC )6123/XSTAR/PACK.NB; 1 : 21003, 21004

(JSC )e123/XSTAR/PACK. -FLAX; 1 : 21003, 21004

(JSC 3123/ ¥STAR/PACK. -GRASS:; 1 : 21003, 21004

(JSC Y6123/ XSTAR/PACK. —ALFALFA; 1 : 21003, 21004
(JSC »6123/¥STAR/PACK. —-RANGELAND; 1 : 21003, 21004
{JSC Y6123/ XSTAR/PACK. -HAYCUT; 1 : 21003, 21004

(JSC }G123/XSTAR/PACK. -0ATS; 1 : 21003, 21004

(JSC Y6123/ XSTAR/PACK. ~WHEAT; 1 : 21003, 21004

(JSC 3123/ XSTAR/PACK.-CORN; 1 : 21003, 21004

(JSC 5123/ XSTAR/PACK. -SUNFLLOWERS; 1 : 21003, 21004
{JSC»5123/XSTAR/CAT. BEADLE/NOT-G123/NB; 1 : 21003, 21004
(JSC)HYe123/XSTAR/CAT.NB; 1 : 21003, 21004

(JSC 6123/ XSTAR/CAT. -RANGELAMND; 1 : 21003, 21004
(JSC G123/XSTAR/PRIOR.~FLAX; 1 : 20998, 20999

(JSC Y6123/ XSTAR/PRIOR. -GRASS; 1 : 20978, 20999

(JSC )G123/XSTAR/PRIOR. ~ALFALFA; 1 : 20998, 20999
{JSC))3123/XSTAR/PRIOR.~-HAYCUT; 1 : 20978, 20999
(JSC G123/ XSTAR/PRIOR. -0ATS; 1 : 20998, 20999

(JSC Y5123/ XSTAR/PRIOR. -WHEAT:; 1 : 20998, 20999

(JSC 6123/ XSTAR/PRIOR.-CORM; 1 : 20998, 20999

{JSC )6123/XSTAR/PRIOR. ~SUNFLOWERS; 1 : 20998, 20999
(JSC )G123/XSTAR/CAT.-FLAX; 1 : 20998, 20999

(JSC )6123/XSTAR/CAT.-GRASS: 1 : 20998, 20999

(JSC 123/ XSTAR/CAT. -ALFALFA:1 : 20998, 20999

(JSC »G123/XSTAR/CAT. -HAYCUT; 1 : 20998, 20999

(JSC )6123/XSTAR/CAT.-0ATS; 1 : 20998, 20999
{JSC)»6123/XSTAR/CAT. ~WHEAT; 1 : 20998, 20999
(JSCH)G123/XSTAR/CAT.-CORN; 1 : 20998, 20999

(JBC 'G123/XSTAR/CAT. -SUNFLOWERS:; 1 : 20998, 20999
(JSC )G123/XSTAR/1234/PACK. -0OTHER:; 1 : 20998, 20999
(JSCHG123/XSTAR/1234/PACK. —HAYCUT; 1 : 20998, 20999
{JSC 6123/ XSTAR/1234/PACK. -0ATS: 1 : 20998, 20999
(JSCG123/XSTAR/1234/PACK. -WHEAT; 1 : 20998, 20999
{JSC G123/XSTaAR/1234/PATK. ~CORN; 1 20998, 20999
(JSC»G123/XSTAR/1234/PACKA. -SUNFLOWERS; 1 : 20998, 20999
(JSC)HIG123/XSTAR/1234/PACK. ~-FLAX: 1 : 20998, 20999
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(JSBC )G123/XSTAR/1234/PACK,. -GRASS; 1 20998, 20999
(JSC )6123/XSTAR/1234/PACK. -ALFALFA; 1 : 20998, 20999
(JSC)HXC123/XSTAR/1234/PACK. ~RANGELAND; 1 : 20998, 20999
(JSC G123/ XSTAR/1234/PACK. -NB; 1 20998, 20999
(JSC)G123/XSTAR/1234/PACK.NB; 1 : 20998, 20999
(JSC)ASCSTF.SAY:; 1 20998, 20999

(JSC )SD-MT/5678/WEST2. CAT/MULTI-WIN; 1 20998, 20999
(JSC)I)SD-MT/5678/WEST2. CORRECTED/MULTI-WIN; 1 : 20998, 20999
(JSC)I)SD-MT/5678/WEST1. CAT/MULTI-WIN; 1 : 20998, 20999
(JSC »>SD-MT/5678/WEST1. CORRECTED/MULTI-WIN; 1 : 20998, 20999
{JSC }SD-MT/1234/KEST2. CAT/MULTI-WIN; 1 : 20998, 20999
(JSC)SD-MT/1234/WEST2. CORRECTED/MULTI-WIN: 1 : 20998, 20999
(JSC I)SD-MT/1234/WEST1. CAT/MULTI-WIN; 1 20998, 20999
{JSC }SD-MT/1234/WEST1. CORRECTED/MULTI-WIN; 1 20998, 20999
(JSCOISPINK/TABLF.NB/NOT-6123;1 : 20998, 20990

{ JSC YKINGSBURY/TABLE. NB/NOT-G123; 1 20998, 20990
(JSC YHAMLIN/TARI.E. NB/NOT-6G123;1 : 20998, 20990
(JSC)CODINGTON/TABLE.NB/NOT-G123;1 : 20998, 20990
(JSCI>CLARR/TABLF.NB/MOT-G123;1 : 20998, 20990

{JSC )BEADLE/TAB! .E.NB/NOT-G5A7; 1 20988, 20990

(JSC }BEADLE/TAD!.E. NB/NOT-6368; 1 20988, 20990

( JSC )BEADLE/TABI E. NB/NOT-G345; 1 20988, 20990

{ JSC )BEADLE/TABI E. NB/NOT~-G258; 1 20988, 20990

( JSC )BEADLE/TABIL.E. NB/NOT-G146; 1 20988, 20990

{ JSC YBEADLE/DESCR. NOT-G123; 1 20988. 20990

{ JSC )BEADLE/DESCR. NOT-G567; 1 20988, 20990

{JSC >BEADLE/DESCR. NOT-G368; 1 20988, 20990

{ JSC YBEADLE/DESCR. NOT-6345; 1 20988, 20990

{JSC )BEADLE/DESCR. NOT-G258; 1 20988, 20990

{JSC YBEADLE/DESCR. NOT-6247; 1 20988, 20990

{ JSC )BEADLE/DESCR. NOT-G178; 1 20988, 20990

{JSC )BEADLE/DESCR. NOT-G1464; 1 20988. 20990

{JSC »SD-MT/5678/WEST2. NULTI—WIV,I 20988, 20990
(JSC YSD-MT/S5678/WESTL. MULTI-WIN; 1 20988, 20990
{JSC )SD-MT/1234/WEST2. MULTI-WIN; 1 20988, 20990
{JSC »SD-MT/1234/KWESTL1. MULTI-WIN; 1 20988, 20990
{JSC )BEADLE/DESCR/1234. NOT-5178; 1 20988, 20990

( JSC )BEADLE/DEECR/1234. NOT-G5467; 1 20988, 20990

( JSC )BEADLE/DESCR/1234. NOT~-G368; 1 20988, 20990

{ JSC }BEADLE/DESCR/1234.NOT-G247; 1 20988, 20990

( JSC }BEADLE/DESCR/1234. NOT-6345;: 1 20988, 20990
(J8C )BEADLE/DESCR/1234. MOT-6258; 1 20988, 20990
({JSC )BEADLE/DESCR/1234, NOT-G146; 1 20988, 20990

( JSC)BEADLE/DESCR/1234.N0OT-6123;2 : 20988, 20990
(JSC >IJARCHIVE- DARECTORYC[.; 1 20980, 20984

( JSC )SPINK/NOT-C123/PACK. MDB; 1 20980, 20984

{JSC YSPINK/MOT-C123/CAT. NB; 1 20980, 20984

( JSCHYSPINK. NOT-C123/SEG-LIST; 1 20980, 20984
(JSCHSETS67.;t : 20980, 20984

(JSCISET348. ; 20980, 209864

{JSC SET345. ¢ 20980, 20954



(JSC)SET258.:;t : 20980, 20984

(JSC)ISET247.;1 : 20980, 209654

(JSC)SET178.;t : 20980, 20985

(JSC»SET146.;! : 20980, 20984

(JSC»SET123.; t 20980, 20784
(dSC)PREPROC/HAHLIV/VOT-G123/PACK.;1 : 20980, 20984
(JSC MESSAGE. TXTi 1 : 20980, 20984

(JSCHOGIN.CMD; = : 20980, 20984

( JSC YKINGSBURY/SEGMENT-LIST. NOT-G123;1 : 20980, 20984
{ JSC YKINGSBURY/NOT-G123/PACK.NB; 1 : 20980, 20984
(JSC YKINGSBURY/NOT-G123/CAT.NB; 1 : 20980, 20984
(JSCHHAMLIN/SEGMENT-LIST. NOT-G123;1 : 20980, 20984
{ JSC YHAMLIN/PACK.NB/NOT-G123;1 : 20980, 20984

( JSC YHAMLIN/CAT. NB/NOT-G123;1 : 20980, 20984

(JSC G146/ 1ISTAT. CLASSY/RERUN/PRIOR:; 2 : 20980, 20984
(JSC)ICODINGTON/SECGMENT-LIST. NOT-6123;1 : 20980, 20984
{JSC )CODINGTON/PACK. NB/NOT-G123;1 : 20980, 20984
(JSC)CODINGTON/CAT.NB/NOT-G123:;1 :. 20980, 20984
(JSC YCLARK/SEGMINT-LIST.NOT-G123;1 : 20980, 20984
( JSC)CLARK/PACK. NB/NOT-6G123;1 : 20980, 20984

{JSC )CLARK/CAT. NB/NOT-6G123;1 20980: 20984

{JSC > BEADLE/SEGMENT-LIST. NOT-G178; 1 20980, 20984
( JSC )BEADLE/SEGMENT-LIST. NOT-G567:;1 : 20980, 20984
(JSC )BEADLE/SEGMENT-LIST. NOT-6368;1 : 20980, 20984
(JSC YBEADLE/SEGMENT-LIST. NOT-G123;1 : 20980, 20984
{ JSC YBEADLE/SEGMENT-LIST. NOT-6247;1 : 20980, 20984
( JSC }BEADLE/SEGMENT-LIST. NOT-G343;1 : 20980, 20984
{ JSC )BEADLE/SEGMENT-LIST. NOT-G258;1 : 20980, 20984
{ JSC YBEADLE/SECMENT-LIST. NOT-G146; 1 20980, 20984
(JSC YBEADLE/TABt E.NB/NOT-6G247;1 20980. 20984
(JSC >BEADLE/TABILLE.NB/NOT-G178;1 : 20980, 20984

( JSC )BEADLE/TABI.E.NB/NOT-G123;1 : 20980, 20984

{ JSC JBEADLE/PACK.NB/NOT-G567:;1 : 20980, 20984

( JSC YBEADLE/PACK.NB/NOT-G368;1 : 20980, 20984

{ JSC )BEADLE/PACK.NB/NOT-G345;1 : 20980, 20984

( JSC )BEADLE/PACK.NB/NOT-6258; 1 : 20980, 20984

{JSC )BEADLE/PACK.NB/NOT-G247; 1 : 20980, 20984

{JSC yBEADLE/PACK.NB/NOT-6G178; 1 : 20980, 20984

{ JSC )BEADLE/PACK.NB/MNOT-G146;1 : 20980, 20984

( JSC )BEADLE/PACK.NB/NOT-6123;1 : 20980, 20984

{(JSC )BEADLE/CAI.NB/NOT-G144;1 : 20980, 20984

(JSC )BEADLE/CA{.NB/NOT-6567;1 : 20980, 20984

(JSC YBEADLE/CAT.MB/NOT-6G368:;1 : 20980, 20984

(JSC YBEADLE/CAf.NB/NOT~-6345;1 : 20980, 20984

¢{ JSC YBEADLE/CAT. NB/NOT-6258; 1 20980, 20984

{ JSC )BEADLE/CAT(.NB/NOT-6247;1 : 20980, 20984

(JSC YREADLE/CAT.NB/NOT-G178;1 : 20980, 20984%

{JSC BEADLE/CA1.NB/MNOT-6123; 1 20980, 20984

{JSC ;G247 /WHEAT.EEP; 1 20972. 20979
(JSCIG247/WHEAT.S6Ti 1 : 20972, 20979
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{JSC 6247 /TABLE. NB/CLASSY/RERUN/PRIOR; 1 : 20972, 20979

{JSC )>G247/SUNFLUWERS.ESP; 1 : 20972, 20979
{JSC G247 /SUNFLIUWERS.SGT; 1 : 20972, 20979
{JSC >6247/RANGEI.AND.ESP; 1 : 20972, 20979
{JSC Y6247 /RANGEL . AND. SGT: 1 : 20972, 20979
(JSC G247 /0ATS.FEP; 1 : 20972, 20979

{JSC »G247/0AT5.56T: 1 : 20972, 20979
{JSCG247/1STAI.CLASSY/RERUM/PRIOR: 1 : 20972, 20979
{JSC G247 /HAYCUT.ESP; 1 : 20972, 20979

(JSC }6247/HAYCUT.S6GT; 1 : 20972, 20979
(JSC)G247/GRASS.ESP; 1 : 20972, 20979
{JSCG247/GRASS.SCT; 1 : 20972, 20979
{JSC)IGR47/FLAX.FEP; 1 : 20972, 20979
(JSC6247/FLAX.5GT;1 : 20972, 20979
{JSCG247/CORN.FSP; 1 : 20972, 20979
(JSC)6247/CORN. 56T; 1 : 20972, 20979

(JSC G247 /CLUSTUR. -SUNFLOWERS; 2 : 20972, 20979
{JSC »6247/CLUSTFR. ~HAYCUT; 2 : 20972, 20979
{JSC »G247/CLUSTER. -GRASS; 2 : 20972, 20979
(JSC XG247/CLUSTER. ~FLAX; 2 : 20972, 20979
{JBCHe247/CLUSTER. ~ALFALFA; 2 : 20972, 20979
(JSC H)e247/CLUSTER. =0ATS; 2 : 20972, 20979
(JSC6247/CLUSTRR. ~WHEAT: 2 : 20972, 20979
{JSC »6247/CLUSTRR.-CORN; 2 : 20972, 20979
{JSC >6247/CLUSTFRR. ~RANGELAND; 2 : 20972, 20979
(JSC 0247 /ALFALFA.ESP; 1 20972, 20979 ‘
{JSC Y6247/ALFALFA.8GT; 1 : 20972, 20979
{JSC)G146/KHEAT.EEP; 1 : 20972, 20979
{(JSC)IG146/WHEAF.E6T; 1 : 20972, 20979

(JSC )5146/SUNFLUINERS.ESP; 1 : 20972, 20979
(JSCHG146/SUNFLUUWERS.SGT: 1 @ 20972, 20979
{JSC>G146/RANGEL AND.ESP; 1 : 20972, 20979
{JSC >G145/RANGEI AND.SGT; 1 : 20972, 20979
{JSCG1446/DATS.FEPi 1l 20972, 20979
(JSC5146/0ATS. 56T 1 20972, 20979
(JSC)»G146/HAYCUVI.S6T; L . 20972, 20979

(JSC XG146/HAYCUT.ESP; 1 @ 20972, 20979

(JSC )G146/GRASS.EEP; 1 20972, 20979
{JSCG146/GRASS.S6T; 1 : 20972, 20979
(JSCG146/FLAX.FEP; 1 1 20972, 20979
(JSCIG14&6/FLAN.BGT; 1 20972, 20979
(JSCG1446/CORNLEEPI L 20972, 20979
(JBCG146/CORN. 5GT; 1 20972, 20979
(JSCG146/ALFALFA.ESP; L @ 20972, 20979
(JSC)IG146/ALFALFA. 86T 1 20972, 20979
(JECHIG123/HAYCUT.ESP; 1 : 20972, 20979

{JSC »G123/HAYCUT.E6T:i 1 : 20972, 20979
{JSCG123/FLAX.5GT: 1 : 20972, 2097%

(JSC ;6123/FLAX.FEP; 2 : 20972, 20979

(JSC »G247/STAT. CLASSY/RERUN; 1 : 20972, 20979
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{JSC )G247/STAT. - SEUNFLOWERS/CLASSY/RERRUN: 1  : 20972, 20979

(JSC 6247 /STAT. ~HAYCUT/CLASSY /RRUN; ;. 20972, 20979
(JSC)5247/STAT. -GRASS/CLASSY/RERUN; 1 : 20972, 20979
{JSC»6247/STAf. -FLAX/CLASSY/RERUMN; 1 : 20972, 20979

(JSC Y6247 /STAT. —~ALFALFFA/CASSY/RERUN; 1 : 20972, 20979
{JSC G247 /STAT. -OATS/CLASSY/RERUN; 1 : 20972, 20979
(JSC)6247/STAT. -WHEAT/CLASSY/RERUN; 1 : 20972, 20979
{JSC)6247/8TAT. -CGRN/CLASSY/RERUM; 1 : 20972, 20979

{JSC Y6247 /5TA{. -RANGELAND/CLASSY/RERUN; 1 : 20972, 20979
{JSC 6247 /STAT. -RANGELAND/CLASSY/RERUN; 2 : 20972, 20979
{JSC Y6247 /PRIOR. ~SUNFLOYWER/CLASSY/RERUN; 1 : 20972, 20979
(JSC 6247 /PRIOR. ~HAYCUT/CLASSY/RERUN; 1 : 20972, 20979
(JSC G247 /PRIOR. ~GRASS/CLASSY/RREUN; 1 : 20972, 20979
(JSC »6247/PRIOR. -FLAX/CLASSY/RERUMN; 1 : 20972, 20979
(JSC 6247 /PRIDR. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20979
{JSC }6247/PRIOR. ~OATS/CLASSY/RERUN; 1 : 20972, 20979
(JSC G247 /PRICR. ~WHEAT/CLASSY/RERUN; 1 : 20972, 20979
(JSC G247 /PRI0ON. ~CORN/CLASSY/RRUN; 1 : 20972, 20979

{JSC 6247 /PRIOR. -RAMNGELAND/CLASSY/RERUN; 1 : 20972, 20979
(JSC XG247/PRIOR. —~RANGELAND/CLASSY/RERUN; 2 : 20972, 20979
(JSC Y6247 /PACK. -OTHER; 1 : 20972, 20979

(JSC G247 /PACK. —HAYCUT; 1 : 20972, 20979

{JSC ¥6247/PACK. -SUNFLOWERS:; 1 : 20972, 20979

(JSC G247 /PACK. -GRASS; 1 : 20972, 20979

{JBC 16247 /PACK. —FLAX; 1 : 20972, 20979

(JSC G247 /PACK. —ALFALFA; 1 : 20972, 20979

{JSC Y6247 /PACK. —0ATS: 1 : 20972, 20979

(JSC Y6247 /PACK. -WHEAT:; 1 : 20972, 20979

(JSC 6247 /PACK. ~CORN; + 20972, 20979

{(JSC 5247 /PACK. ~RANGELAND; 1 : 20972, 20979

(JSC 6247/PACK--NB; 1 : 20972, 20979

(JSC)GR47/PACK.NB; 1 : 20972, 20979

(JSC }G247/CAT. MB/CLASSY/RERUN/PRIOR: 1 : 20972, 20979
{JSC }6247/CAT. -S5UNFLOWERS/CLASSY/RERUN; 1  : 20972, 20979
{JSC G247 /CAT. -HAYCUT/CLASSY/RERUN; 1 : 20972, 20979
{JSC Y6247 /CAT. -GRASS/CLASSY/RERUM; 1 : 20972, 20979
{JSCE2467/CAT. -FLAX/XLASSY/RERUN; 1 : 20972, 20979

{JSC Y3247 /CAT. - ALFALFA/CLASSY/RERUN; 1 : 20972, 20979
(JSC Y3247 /CAT. ~UATS/CLASSY/RERUN; 1 @ 20972, 20979

{JSC Y3247 /CAT. “WwHEAT/CLASSY/RERUM: 1 : 20972, 20979

{JSC Y6247 /CAT. —CCRN/CLASSY/RERUN; 1 @ 20972, 20979

(JSC ¥3247/CAT. -HANGELAND/CLASSY/RERUN; 1 : 20972, 20979
(JSC 3247 /CAT. - HANGELAND/CLASSY/RERUN; 2 : 20972, 20979
(JSC 33146/ TABLE. NB/CLASSY/RERUN/PRIOR; 1 : 20972, 20979
(JSC 31446/STAT. CLASSY/RERUN; 1 @ 20972, 20979

(JSC Ye146/STAT. - RANGELAMD/CLASSY/RERUN; 1 @ 20972, 20979
(JBC }3146/STAT. ~WREAT/CLASSY/RERUN; 1 : 20972, 20979
(JSC )6146/STAT. ~CATS/CLASSY/RERUN; 1 : 20972, 20979
(JBCY31446/STAT. -GRASS/CLASSY/RERUN; 1 20972, 20979
(JSC)G146/STAY. ~SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20979
{JSC )G1446/8TAT. -FLAX/CLASSY/RERUN . 20972, 20979
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{(JSC»>6146/STAT. -HAYCUT/CLASSY/RERUN; 1 : 20972, 20979

{JSC »6144/STAT. - ALFALFA/CLASSY/RERUN;: 1 : 20972, 20979
(JSC)>G1446/STAf.-CORN/CLASSY/RERUN; 1 : 20972, 20979
(JSC»>B1446/PRIOK. TEMP; L : 20972, 20979

{JSC >3146/PRIOR. ~RAMGELAND/CLASSY/RERUN; 1 : 20972, 20979
{ JSC )6146/PRIOR. —~SUNFLOWERS/CLASSY/RERUN: 1 @ 20972, 20979
{JSC YG1456/PRIDK. ~WHEAT/CLASSY/RERUN; 1 : 20972, 20979
{JSC >61446/PRIOK. ~DATS/CLASSY/RERUM; 1 : 20972, 20979
{JSC Y6146/PRIOR. -GRASS/CLASSY/RERUN; 1 : 20972, 20979
{(JSC )G1446/PRIOK. -FLAX/CLASSY/RERUM; 1 : 20972, 20979
{JSC)G146/PRIOR. ~HAYCUT/CLASSY/RERUN; 1 : 20972, 20979
(JSC »61456/PRIOKR. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 20979
(JSC>6146/PRIOK. —CORN/CLASSY/RERUM; 1 : 20972, 20979
{JSC)>G144/ISTAT.CLASSY/RERUN/PRIOR; 1 : 20972, 2097%9
(JSC)Y8146/CLUSTER. ~WHEAT:; 2 : 20972, 20979
{(JSC)5146/CLUSTERR. -0ATS:; 2 : 20972, 20979

(JSC »6146/CLUSTRR. -GRASS; 3 : 20972, 20979

(JSC ¥6146/CLUSTER. =SUNFLOWERS; 2 : 20972, 20979

{JSC Y6146/CLUSTRR. -FLAX; 2 : 20972, 20979

{JSC }6146/CLUSTER. ~HAYCUT; 2 : 20972, 20979
{JSC)YG146/CLUSTER. ~ALLFALFA; 2 : 20972, 20979
(JSCX0146/CLASSIFY.NB; 1 : 20972, 20979

(JSC }G146/CAT. MU/CLASSY/RERUN/PRIOR: 1 : 20972, 20979
{JSC }6146/CAT. —RANGELAND/CLASSY/RERUN; 1 : 20972, 20979
{JSC YG146/CAT. -“WHEAT/CLASSY/RERUN; 1 : 20972, 20979
{JSC YG146/CAT. —JATS/TLASSY/RERUMN; 1 : 20972, BO0979

(JSC »6146/CAT. ~URASS/CLASSY/RERUN; 1 20972, 20979
{JSC )6146/CAT. - SUNFLOWERS/CLASSY/RERUM; 1 @ 20972, 20979
{JSC)G1456/CAT. - FLAX/CLASSY/RERUM; 1 : 20972, 20979

(JSC ¥5146/CAT. —1iAYCUT/CLASSY/RERUN; : 20972, 20979
{JBSC YC1446/CAT. - ALFALFA/CLASSY/RERUN; 1 : 20972, 20979
{JSC )6146/CAT. -CCRN/CLASSY/RERUN; 1 : 20972, 20979

(JSC ¥G123/WHEAT.ESP; 1 20972, 20979
{JSCIG123/KWHEAT.SGT; 1 : 20972, 20979
(JSCY5123/SUNFLOWERS.ESP; 1 @ 20972, 20979

(JSC }6123/SUNFLUWERS. 86T 1 : 20972, 20979
{JSC)3123/STRATAL11/RANGE.; 1 : 20972, 20979

(JSC )G123/RANGE! AND.ESP; 1 : 20972, 20979

{JSC »G123/RANGEt.AND.ESP; 2 : 20972, 20979
(JSC)G123/RANGEI.AND. S6T: 1 : 20972, 20979

{JSC }G123/RANGEI AND. S6T: 2 : 20972, 20979
(JSCG123/0ATS.FEP; 1 : 20972, 20979
(JSC»G123/CATS.&GT; 1 : 20972, 20979

{JSC »G123/GRASS.EEP: 1 : 20972, 20979
(JSC)G123/GRASS.E6T: 1 : 20972, 20979
{JSC1B123/FLAX.FEP; 1 : 20972, 20979
(JSC)G123/CCRN.FEP; 1 : 20972, 20979
(JSC)G123/CORN.5GT:; 1 : 20972, 20979
{JSCI»G123/ALFALFA.ESP; 1 20972, 20979
{JSCG123/ALFALFA.SGT;1 : 20972, 20979

(JSC YSDAKDTA. UN1T: 1 : 20972, 20979
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(JSC YSDAKOTA.CATILG: S . 20972, 20979

{JSC31446/PACK. -OTHER; 1 : 20972, 20979

(JSC }6144/PACK. -CORN; & : 20972, 20979

{JSC G146 /PACK. ~WHEAT; 1 . 20972, 20979

(JSC »6146/PACK. ~0ATS; 1 : 20972, 20979

(JSCG1446/PACK. -GRASS; 1 : 20972, 20979

(JSC51446/PACK. -SUNFLOWERS:; 1 : 20972, 20979
{JSC)IG146/PACK. -FLAX; 1 : 20972, 20979

(JSC)G146/PACK. ~HAYCUT; 1 : 20972, 20979

(JSC)G146/PACK. ~RANGELAMD; 1+ : 20972, 20979

(JSC }3146/PACK. - ALFALFA; 1 : 20972, 20979
(JSC)G146/PACK.NB; 1 : 20972, 20979
(JSC)G123/TABLE/NB/CLASSY/RERUN/PRIOR.;1 : 20972, 20979
(JSC XG123/STAT.LLASSY/RERUN; 1 @ 20972, 20979
(JSC)IG123/PACK.NB; 1 : 20972, 20979
(JSC)Y6123/CAT. CL ASSY/RERUN/PRIOR; 1 @ 20972, 20979

(JSC G123/ ISTAT. CLASSY/RERUN/PRICR; 1 : 20972, 20969
{JSC)G123/ISTAf.CLASSY/RERUN; 1 : 20972, 20949
(JSC)G123/STAT. ~HAYCUT/CLASSY/RERUN:; 1 : 20972, 20969
(JSC)HG123/STAT. ~-WHEAT/CLASSY/RERUN; 1 : 20972, 20969
(JSC)6123/STAT. -RANGELAND/CLASSY/RERUN; 1 : 20972, 20969
(JSC)IG123/STAf. ~CORN/CLASSY/RERUN; 1 : 20972, 20969
{JSC>6123/STA1. ~ALFALFA/CLASSY/RERUN; 1 : 20972, 209469
(JSCe123/STAT. ~-FLAX/CLASSY/RERUN; 1 : 20972, 20949
(JSC¥5123/STAT. -DATS/RERUN: 1 : 20972, 20969
(JSC)6123/STAT. ~GRASS/CLASSY/RERUN; 1 20972, 20969
(JSC)G123/STA1. ~SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20969
(JSC)G123/PRIOR. -HAYCUT/CLASSY/RERUN; 1 : 20972, 2096%
{JSC)G123/PRIOK. ~-WHEAT/CLASSY/RERUN; 1 : 20972, 20949
(JSC>G123/PRIOK. —-RANGELAND/CLASSY/RERUM; 1 . 20972, 20969
{JBC >6123/PRIOCK. —-CORN/CLASSY/REUUN; 1 : 20972, 20969
(JSC)G123/PRIOK. ~ALFALFA/CLASSY/RERUN; 1 . 20972, 20969
{JSC)G123/PRIOK. ~OATS/CLASSY/RERUN; 1 : 20972, 20969
{JSC>G123/PRIOK. -FLAX/CLASSY/RERUM; 1 : 20972, 20969
(JSC)G123/PRICK. -GRASS/CLASSY/RERUN; 1 : 20972, 20949
{JSC >G123/PRICK. -SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20969
(JSC)G123/PACK.-0OTHER: 1 : 20972, 20969
{JSC)IG123/PACK. -FLAX: 1 : 20972, 20969

(JSCIG123/PACK. ~HAYCUT; 1 : 20972, 20949

(JSC)IG123/PACK. -SUNFLOWERS; 1  : 20972, 20949
(JSC)IG123/PACK. -WiHEAT: 1 . 20972, 20949

(JSC Y6123/PACK. ~CORN; 1 : 20972, 20969
(JSC)6123/PACK. —CATS; 1 : 20972, 20969

(JSC)G123/PACK. -GRASS; 1 : 20972, 20969

{JSC)HG123/PACK. -8LFALFA; 1 20972, 20969

(JSC )»G123/PACK. —RANGELAND; 1 : 20972, 20969

{JSC »3123/CAT. -HAYCUT/CLASSY/RERUM; 1 © 20972, 20969
¢JSCYE123/CAT. -WHEAT/CLASSY/RERUN; 1 20972, 20969
{JSC)Y3123/CAT. - HANGELAND/CLASSY/RERUN; 1 : 20972, 20969
(JSC »6123/CAT. -CCGRN/CLASSY/RERUN; 1 20972, 20949

( JSC)IG123/CAT. - ALFALFA/CLASSY/RERUN; 1 20972, 20969
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{JSC)Y»e123/CAT. - JATS/CLASSY/ERERUN; 1 20972, 20969

(JSC)G123/CAT. -FLAX/CLASSY/RERUN; 1 : 20972, 20969
{JSC)>6123/CAT. ~“RASS/CLASSY/RERUN; 1 : 20972, 20949
{JSC »G123/CAT. - SUNFLOWERS/CLASSY/RERUN; 1 : 20972, 20969
(JSCISETF.:;1 . 20963, 20964

{JSC »6567. TABLEZCO; 1 : 20963, 20964
{JBC G5467.CATZ0: 1 : 20963, 20964
{JBSC)IG36B/PACK.NB; 1 : 20963, 20944
(JSC »G368. TABLE®CO; 1 : 20963, 20964
(JBC G368, CAT2C0; 1 . 20963, 20944
{JSC )6345. TABLEZ00; 1 : 20943, 20964
{JSC ¥6345. CAT2CG: 1 20963, 20964
{JSC6258. TABLEZCO0; 1 : 20963, 209464
(JSC)G258. CAT200; 1 : 209483, 20964
(JSC)G247. TABLEZCO; 1 : 20963, 20944
(JSC)6247.CAT200; 1 : 20963, 20964
(JSC YG200/PACK.NBi 1 : 20963, 20964
(JSCG200.CI;t : 20963, 209464

{JSC >G178/PACK.NBi1 : 20963, 209464
(JSC)X6178. TABLE®00; 1 : 20959, 20964
{(JSC)G178.CATZ00; 1 : 20959, 20964
(JSC)G146. TABLEZCO; 1 : 20959, 20964
(JSC)G146.CATZ200: 1 : 20959, 20964
{JSC)G123. TABLEZCO; 1 : 20959, 20964
{JSC>6123. CAT20u; 1 : 20959, 209464
{JSC }SET8.: 1 20959, 209460
(JSC)ISET7.;1 . 20959, 20960

{JSC )SET6.: 2 20959, 20960
(JSCISETS.i1 . 20959, 20960
(JSC)ISET4.;1 : 20959, 20960
{JSCSET3.;1 . 20959, 209460
{JSCYSET2.:1 . 20959, 20940
(JSC)OISETL1.:; 4 : 20959, 20940

{JSC )G3468B/PACKR. -NBi 1 : 20959, 20960
{JSC >G368. SCAT-FILES:; 1 : 20959, 20960
{JBC)HG368.CI; ¢ : 20959, 20960
(JSCX5258.CI; ¢t : 20959, 20960
{JSC)G178/PACK.-NB; 1 : 20959, 209&0
(J8C)>6178.SCAT-FILES:;1 : 20959, 20960
(J8C)H6178.CI;t : 20959, 20980
(JSCXG146.CI; ¢ : 20959, 20960
(JBC)GS567.CLASSIFY; 1 : 20959, 20960
(JSC)IGS&7.C1it : 20959, 20960

(JSC YG345/PACK.-NBi1 : 20959, .20940
(JSC)HG345/PACK.NBi 1 : 20959, 20960
{JSC Y6345. TABLE/CLASSY/PRIOR; 1 : 20959, 20940
{JSC >G345. CAT/PRICR: 1 : 20959, 209&0
(JSC)G345.CLASSIFY:i1 : 20959, 20940
(JSC)HG345.CI:i1 : 20959, 20960

(JSC )G247/PACK.-NBi 1 : 20959, 20940
(JSC)G247/PACK.NB:1 : 20959, 20940
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(JSC )6247. TABLE/PRIOR; 1 : 20959, 20960

(JSC »6G247.CAT/PRIDOR; 1 : 20959, 20960

(JSC 6247.CI;1 : 20959, 20960
(JSC)G123.SCAT-FILES: 1 : 20959, 20960
(JSC?6123.Cli 1 : 20959, 20960

( JSC »S005. AGG/G247-CLASSY-PRIOR: 1 : 20959, 20960
(JSC)TYPE-SCRIPT3.SYNTH-EST:1 : 20953, 20945
(JSC)TYPE-SCRIPT3. TXTi1 : 20943, 20945
(JSCITYPE-SCRIPT2. TXT:1 : 20943, 20945

{JSC YTYPE-SCRIPT.TXT:;1 : 20943, 20945

(JSC )TRMINAL.HRI4; 1 20933, 20937

(JSC I)SD-MT/WEST2. MULTI-WIN; 2 : 20918, 20919
{JSCHISD-MT/WESTL. MULTI-WIN: 1 : 20918, 20919
{JSC )SD-MT/EAST2. MULTI-WIN; 2 : 20918, 20919
(JSC)ISD-MT/EAST1. MULTI-WIN;2 : 20918, 20919
(JSC )FRAME.NAMES; 1 : 20918, 20919
(JSC)ISDNB.LST; ¢ : 20918, 20919

(JSC Y21676-16321 /WEST2. SEG-WIN-COORDS; 2 20918,
(JSC Y21676-16321 /WEST1. SEG-WIN-COORDS:; 2 20918,
(JSC H)21676-16321/EAST2. SEG~-WIN-COORDS: 1 20918,
(JSBC ¥21676-16321/EAST1. SEG-WIN-COORDS:; 1 20918,
(JSC21295-160173.8E6G;1 : 20918, 209219
(JSC)ITYPE-SCRIP1.SD-COUNTIES; 1 : 209033, 20902
(JSC)HISDMNB.LST:; t : 20898, 20896

(JSC)JUNK.F4;t : 20892, 2088

(JSC)ADJUST.F4;t : 20892, 20888
(JSCISTATIS.REL; 1 : 20892, 20888
(JSC)I)STATIS.F4;t : 20892, 20888
(JSC)SEPER.REL;t : 20892, 20888

(JSC YSEPER.F4; ¢ : 20892, 20888

(JSC )READTP.REL; 1 : 20892, 20888

( JSC)READTP.F4; 1t : 20892, 20888
{JSC)PRTREE.REL; 1 : 20892, 20888

{JSC )PRTREE.F4;t : 20892, 20888
(JSCOHLCLASSY.TXT;1 : 20892, 20888
(JSC)JOIN.REL; 1 : 20892, 20888

(JSC)JOIN.F4; ¢t : 20892, 20888

(JSCHFLIST.REL: 1 : 20892, 20888
(JSCHELIM.REL; 1 : 20892, 20888

(JSCHELIM.F4; ¥ : 20892, 20888

{JSCHEIGEN.REL; 1 : 20892, 20888
(JSC)IEIGEN.F4;t : 20892, 20888
{JSC}LUST.REL; 1 : 20892, 20888
(JSCXLUST.F4;t : 20892, 20888
(JSC>CLDUMP.REL; 1 : 20892, 20888
(JSC)CLDUMP.F4;t : 20892, 20888

{JSC )CLASYM.REL : 1 - 20R92. . ONARRK

(JSC YCLASYM.MAC; 1 : 20892, 20888
(JSC)ICLASSY.SAV: 1 : 20892, 20888

(JSC )CLASSY.REL; 1 : 20892, 20888
(JSCHICLABSY.F4; 1 : 20892, 20888
(JEZGBMI&AL.REL: L @ 2CR%z2, 20817

(JST B [1441.F4 8 ¢ 20872, 20-BC
(JSZOHATLJUTT.FEL: 1 @ 2059z, 2080~
(JSTHWTNFI'M. TAV: 1 ¢ 20792 208C~
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