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FOREWORD

This document has been prepared jointly by the Facilities Support.
Office of the Earth Obsérbvations Division, Lyndon' B. Johnson Space
Center (JSC), Houston, Texas, and by the Computer Science De-
partment of the Space Information Systems Operation (SIS0), Aero-
nutronie Ford Corporation. It was published by SIS0 in accordance
with E0-004N, Crop Assessment Subsystem (CAS) data system, of
Contract NAS-9-1281, Schedule V.
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SECTION 1

INTRODUCTION

1.1 PURPOSE

This document describes the functicnal data processing requirement:
for the Crop Asscssment Subsystem (CAS) of the lLarge Area Crop
Inventory Experiment (LACIE). These requirements shall be used

as a guide for software develcpment and implenmentation. The scft-
ware implementation plan will be described in a detailed design
document to be published at a later date.

1.2 SCOPE
This document is limited in scope to requirements pertaining to
the production processing software of the CAS. In genreral, these
requirements include the following:

¢ Command input processing

e Processing and storage of data from external sources

e Wheat area, yield, and production estimation

e Computation of standard statistics gssociated with the c¢rop
cstimates to assess the reliability of the estinates

e Aggregation of c¢rop estimates to the various hierarchical
elements of the active LACIE countries

® CGeneration of aggregation rveports,

Paragraph 1.4 of this document presents a brief overview o: tne
CAS softwarc system comporents.

Section 2 describes the CAS/aralyst interactions and defines the
support software routines, Section 3 details the CAS applicaticns
software; Seccticn 4 provides CAS data base requirements; and Sec-
tion 5 describes Classificarion and Mensuration Subsystem (CAMS)
processing.

1-1
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1.3 APPLICABLE DOCUMENTS

The following document has been used for support data in the
preparation of these requirements. It may be referenced by the

reader for obtaining additional information in specific areas
of .interest,

L&rge Area Crop Inventory Experiment (LACIE) Level III Base-
line Crop Assessment Subsystem (CAS) Requirements, LACIE-
00200, Vol. IV, 16 December 1974, ‘
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1.4 SYSTEM OVERVIEW

The CAS softwdre system shall be implemented in the multi-user
environment provided by the Digital Equipment Corporation (DEC)
REX-11D Operating Svstem on the PDP 11/45% Computer System in the
DTL. The software may bhe exercised in hcth a batch mode and an
interactive mode of operation. Each user of the CAS software wiil
opcrate from either the master data files for a country or a work-
ing copy of the data files for that country on a non-interfercence
basis. Access to the CAS software and its data files shall be
restricted to authorized perscnnel via the standard RSX-11D user
identification code (UTIC) and password security fcaturcs,

The CAS master data base is made up of multiple data files, one
for cach type of data for each active LACIE country for each crop
year, The four data types are: 1} allocatien data, 2) classifi-
cation results, 3) wheat vield data, and 4) histerical agricul-
tural data. Each data itype correspends to an external data source.
The allocation data shall be utilized to detine the logical struc-
ture of the renaining data files and may nrnot be updated on a cas-
ual basis. The remaining data fiies shall be rcutinely updared

by data base initiazlization/preprocessing sofiware as new data
tecomes availahle, Only the classification results éata shall be
preprocessed to vield an intermediate product.

Each appiicationr program within CAS is designed to operate on the
data files for a single country. Thus, cach CAS user nust estab-
lish his definition of data files with respect to a single country
and whether the master data files or a working copy of the data
files are to be utilized, The data base management software shatll
then provide the means for the applicaticns prograns to retrieve,
update, and store data.

The user may select te cxecute one of the following processors:
e Area/yield/production estimation/aggregation
e Report gencrater

e Data base chauge prograns.
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Control inputs shall be accepted, validated, and processed by
either the interactive input command processor or by the batch
input processor. After control is passed to the selected proc-
essor and processing is completed, output shall be generated

via the display processor, a subset of the report generator. The
relatlonship between the various software components of the CAS
is illustrated in figure 1-1.

1-4
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1.5 REVISIONS

Because this is a controlled requirements document, any required
changes shall be submitted to the chairman of the Facilities
Change  Control Panel for review and approval.



CAS BYSTEMS
SOFTWARE
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SECTION 2

CAS SYSTEM SOFTWARE

2.1 GENERAL

The CAS system software shall comprise three major arcas: inter-
active terninal softwarc, system utilities, and support software.
The interactive terminal software shall! provide the interface
between the analyst arnd the application program, The system
utilities shall be provided to assist in the impiementaticn of
the CAS software system, The support softwarc shall be provided
as a library of routines in suppoert of the application program.

2.2 INTERACTIVE TERMINAL SOFTWARE

The CAS interactive terminal seftware shall provide for terminal
initialization, iaput query operations with the operator, and CAS
report generation and display. Interactive softwarce shall also
provide operator interface to the Data Base Change Program,

2.2,1 CAS Input Processor, The CAS input processor shkall ini-
tialize the terminal cathode rav tube (CRT) and precess analyst
input commands. The CAS input processor thus provides the inter-
face between the analvst and CAS application programs.

2,2.1.1 Initialization. CAS termiral initialization shall be
performed by the RSX Operating System. To initialize a CAS ter-
miral, the aralyst shall strike the control € xey ¢n the CRT
terniral. This will activate the Monirtor Control Routine (MCR)
which shall display a gromprer. The analyst shall now '"sign-on’
to the system by enterirng the HELLC command and a CAS JIC rurbter.,
CAS files shall be protected and may bHe accessed orly by use of
the CAS UIC. The system shall now request that a password he
entered, but the password shall nct be echoed back to the CRY
screen. The system shall validate the password., If the code is
1l1legal, an error message shall te dispiayed and another request
made for the password. If the password is accepted, the analyst
shall be logged on to the system and may rua any interactive CAS
programs as well as other system prograns.,

t

2-1
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2.2.1.2 1Input Commard Prccessor, To initialize or activate the
CAS software system, the CAS analvst shall tvpe CAS after the

MCR prompter. Thig shall cause the CAS input command processor
to be loaded inte memorv.  The command processor s new ready

to accept input conmands from the analyst. A cermpand rernu (list]
shall be displaved for the analyst %o select the desired {urction
by typing the appropriate three letter comnand nane.

After the command is selected, the input comnmand processor shall
begin to request processing paramcters by questicn and answer
interaction with the analvst. The input cormand processor shall
output a message to the analyst requesting a particular inpur
parameter. A list of the appropriate iaput option< may also be
displaved for the analyst. The analvyst shal® transmit the input
paraneter back to the computer by tvping the paraneter cn the

next line., The input commarnd processor shall validate the input
and cither display an error message or continue to the next paranm-
cter request, After all parameters are collicected and validated,

a run request shall be rade te the selected applicatiocn prograr.
The input processing parareters shail be transmitted o tie called
progran. Appendix A discusses a typical operator/CRT iateraction,

Upon completion of the application furcilion, centrol shall be
passed to thne display processor {see parvagraph 2.2.7) to output

the results of the applicaticn pregram. The input command proc
essor shall once again receive centrol upon termination of dis-
play processor output. At this time the analyst may request

additional processing or exit back to the operating system,

2.2.1.5 Termination. After the display processor has coapleted
output of ail reguested reperts, coatrol is returred to the input
command processor where the functicen or command menu is displayved.
One of the comrmands available to the operator shall be an exit
command; e.g., to termirate the CAS svstem, the gperator shall
type the three letter command IXT for exit. This shall return
control to the RSX Gperating System, At this point, the operater
signs-of{ the terminal by :yping the command BYE which completes
the termination procedure. The only valid input command at this
time is the EELLO command which is the first step of initializa-
tion {see paragraph 2.2.1.13.
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2,2.2 Display Processor. The display processor shall standardize
the techniques for generating a CAS report. The display processor
is a user-oriented service program which shall generate a display
based on input parameters supplied by the user. Multiple output
devices shall be supported by the display processor; i.e., the
reports may be displayed not only on the analyst's CRT terminal,
but also may be output to the line printer and/or magnetic tape.
The output devices to be used may be in any combination and shall
be required input parameters to the display processor.

-2,2,2.1 Modes of Operation. The display processor shall operate
in either automatic or manual mode. In the automatic mode, only
the line printer and/or magnetic tapes shall be utilized. Once
started, the display processor shall output the requested report(s)
to the appropriate device(s) without analyst intervention.

‘The manual mode is implied when the CRT is requested as an output
device for the CAS reports. In the manual mode, the summary report
shall be output to the CRT terminal and any other devices requested.
The display processor then waits for the analyst to enter a com-
mand, At this point the analyst shall be able to request the next
sequential report, to request a different report, or to exit the
~display processor (see paragraph 2.2.2.3)., An exit request shall
return control to the input command processor, which .once again
displays the input command menu. :

2.2.2.2 1Input Parameters. The CAS application programs shall
exit, after storing all generated report data on disk, by schedul-
ing. the display processor. Two input parameters may be transmitted-
.to the display processor at this time, The first parameter shall
be the output device or devices. Valid output devices for CAS
reports shall be the CRT terminal, line printer, magnetic tape,

or any combination of these., The second parameter shall be an
additional reports indicator and shall only be valid with the line
printer and magnetic tape devices. This parameter shall also in-
dicate that all individual reports are to be output in addition

to the summary report which is automatic. This parameter shall
not apply if the CRT output device has been selected, as the oper-
ator has the opportunity to request individual reports after the
summary report has been displayed.
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2.2.2.3 Display Commands. If the analyst selected the CRT ter-
minal as an output device for the CAS reports, the display proc-
essor shall wait for an analyst response after output -of the sum-
mary report. The analyst may respond with any valid display
processor command. The three basic command functions are dis-
cussed in the following paragraphs.

A. Report Retrieval. To retrieve a CAS report, the analyst
shall input one of the report retrieval commands. Each
command shall be composed of a 3-letter command code and
a report key number. The first letter (A, Y, or P} of
the command code shall indicate whether the requested
report is an area, yield, or production report. The next
two letters shall indicate the report level to be re-
trieved. The following options shall be available:

e Summary

e Region
® Zone
e Strata

# Substrata.

The report key number is a 4-digit integer indicating the
hierarchy element number. Each report contains the key
numbers of hierarchy elements of the immediate lower level
which were used to produce the report. (For explanation
of CAS reports and report contents, see paragraph 3.5.)

B, Exit. To exit from the display processor, the analyst
shall input the exit command (EXT). This command does
not require any additional input parameters. The exit
causes return to the CAS input command software.

€. Device Change. The device change command (DEV) shall allow
the analyst to select a new device or combination of devices
to be used for output of CAS reports. The analyst inputs
the command DEV along with the device mnemonics. All sub-
sequent requested reports shall be output to the new de-
vice (s].

2-4
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2.2.3 Data Base Change Interactive Software. The data base
change interactive software shall provide the interface between
the operator and the Data Base Change Program. The interactive
software shall accept input commands and display the results of
the processed command. ° ° '

2,2,3.,1 Initialization. The data base change interactive
software shall initialize the CRT terminal by displaying a re-
quest to enter a command. Retrieval and exit shall be the only
valid commands at this time.

2.2,3.2 Data Base Change Command Processor. The data base change
command processor shall accept command inputs from the analyst.
The commands and any parameters shall be validated and the in-
formation passed to the Data Base Change Program for processing.
If an invalid input is detected, an appropriate error message
'shall be output along with a request to re-enter the command.

An input command prompter shall be used to request an input from
the analyst. The prompter shall display the valid input commands
and the command codes. Command codes (see paragraph 2.2,3.3)
shall be unique alpha characters.

2.2.3.3 Input Commands. The command processor shall accept five
commands from the analyst. The following is a discussion of each
of these commands.

A. Retrieval (RET). The retrieval command shall be used to
retrieve requested data base information. This information
shall be formatted and displayed on the analyst CRT ter-
minal. Retrieval of the data base information is a pre-
requisite to performing a data base change. The re-
trieval command shall be a valid input at any time. Fol-
lowing -input af the RET command, the command processor
shall request input of parameters specifying the exact
data base information being requested (see paragraph 4.4).

B. Change (CHA). The change command shall be used to input -
data base change information. The CHA command shall be
a valid input following the RET command. The change in-
formation shall be displayed along with the information it
is to replace. CHA does not cause the CAS data base to be
updated; the actual change of the data base is accomplished
by the store command.

2-5
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Store (STR). The store command shail be used to write the
change information to the CAS data base. The STR command
initiates the update causing all change information to bhe
written to the CAS data base. The conmmard may be entered
following a CHA command. After the command 1s entered,
the command processor shall request store informaticn from
the analyst. This information shall include the reason for
the change and the name of the analvst,

Exit (¥XT). The exit command shall be used to exit the

Data Base Charge Program, Control shall be returned to

the CAS input cemmand software for subsequeat display cf
the CAS command nenu,

Page (PAG). The page command shall be used to request the
next page of a multipage display. This command shall be
valid following the RET command. No additional paraneters

shall be required. Additional inpats of the PAG command
shall cause subseguent pages of the display tc be output.

Back Page (BPG)1. The back page command shalli allow the
analyst to recuest the previous page of multinage displav,
This command shall be valid fclilewing the PAGC command, and
no additiorail pararcters shall! be requived.

2
1
o
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2.3 SYSTEM UTILITIES

The following system utilities shall be converted to augment those
- utilities provided by th%_RSK-llD Operating System. |

2.3.1 Nonstandard Magnetic Tape Copy. This program shall copy
an 800/1600 bpi, 9-track magnetic tape from one tape drive to
another. The user shall specify the input and output tape drives.
Optional parameters may be input to position the tape by file and
record.” The processing shall start by reading a block and check-
ing for errors. If an error is detected, an appropriate message
shall be printed with the block number and block size. Whether
an error was detected or not, the record shall be written to the
output magnetic tape. If an end of file (EOF) is detected, a
message shall be written to the 1ine printer, and an EOF written
.on the ocutput tape. A check shall be made for three consecutive
EOF's. When detected, a message shall be written to the line
printer and processing terminated.

2.3.2 Nonstandard Magnetic Tape Dump. This program shall dump a
800/1600 bpi, 9-track magnetic tape to the line printer in octal,
hexadecimal, and ASCII. Parameters may be input to position the
tape by file and record. The processing for a block shall start
by reading a record and checking for errors. If an error is
detected, an appropriate message shall be printed. 1In any case,
processing continues by printing the block number and size, This
shall be followed by a check for EOF. Unless the block is an EOF
mark, the 'contents of the record shall be dumped on the line
printer, If the record is an EOF mark, an EOF message shall be
printed and a check made for three consecutive EOF's indicating
logical end of tape (LEQT). IF LEOT is not detected, the next
block shall be processed. If LEOT is detected, a message shall
be printed and processing terminated.

2.3.3 Tape Merge. This program shall merge a single file of a
800/1600 bpi, 9-track tape to a common merge tape. The merge
program shall write the single file at the end of the merge tape
and write three EOF's after the file. Error conditions shall be
checked after each read and write. If an error occurs, an error
message shall be printed and three EOF's written on the output
tape and processing terminated. A summary message indicating
total number of files on the merge tape shall be output at termi-
nation,

2-7
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2.4 SUPPORT SOFTWARE
The following support software routines shail be provided.

2.4.1 Byvte Swapping (BSWAP}. BSWAP shall be provided to allow
swapping the position of the bytes in words in an arrvay. The ad-
dress of the array in which the byvtes will be swapped and the word
length of the array shail ke passed to BSWAP in the calling se-
quence. BSWAP shall! swap the bytes in cach word in the array,
beginning with the first word in the input. Tie byte-swapped
words shall be stored in an output array whose address is passed
to BSWAP,

2.4.7 Bvre Array Move fror\___i_d('.kcd_ Arrav _(B”()\.') BMOV 1s an as-
sembly language routine which shall be provided to unpack data
from one array (two byies per word) 1nto another array (one bvie
per word). The destination arvay must be dimensioned twice the

source array. he high order »yte of ecach weord in the destina-

tion array shall be cleared. The number of bytes to be urnpacked
shall be an even number,

Arrav (WMNOV) WMOY is an

2.4.3 Byre Array Move from lvn;b\“.

. _J__ < . - —— —.‘-—_ - N
assembiy languige rout:ne shall he ox‘\-“v; 'o pack data
from one array (cne byrte per word) into another arriay {two bytes
per word). The numbter of bytes 1o be packed shall be an even
number. The dimension of the scurce array nust be twice that of
the destination array.

2.4.4 Array Move (AMOV).,  AMOV is an assembly language routine
which sH:TTﬁ:TﬁﬁleH?ﬁ to facilitate the moving of bLlocks of
data very rapidly. The 1aput pavameters to AMOV shall be the
source array, the destination array, and the aumber of words to
be moved.

2.4.5 Zeros Array ZERO 1% an asscermbily language routine
which Sﬁafl-ﬁg_aToT?Eed':n Zevo anr array. The reutine shall
accept a starting add'ﬂsq and a cournt N. 7ZEKO shall set to zero
the N 16-bit words begianing at the stavting address. To clear
a real array, N must be LnlCC the number of real values to be

cleared,

2-8
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2.4.6 Bit Extraction (IFLD}. [TIFLD} shall extract the desired
bit string given the starting bit number, the number of bits to
extract, and the 16-bit werd 2o be accessed. The bits shall he
nunbered 0 through 15, counting left to right. The function
result shall be returned'right-justified, and remaining bits set
to 0.

2.4.7 Bit Insertion (ISET). ISET shall be used tc set bit
strings 1nio a 16-51t word. The user shall be required to pass
the starting bit number and the nunber of bits to set in a given
word. ISET shali be a function subroutine and shall rot alter the
contents of the calling argunents.

2.4.8 Julian Calendar Date Conversion (JDATE). JDATE shall pro-
vide data conversion which gives the user three eptions of con-
version. -These options are:

e Input a Julian date and output the Gregorian date and the
Julian day of the year

e Input a Gregorian date and output the Julian date and the
Julian day of the vear

e Input the Julian dav of the year and the Gregorian vear and
output the Juliarn date and the Gregoeriar ronth and day,

2.4.9 Formatted Tape Dumpd.  Tape dumps shall be provided to
dump the fcllowing tapes:

o Classification and Mensuration Subsystemn (CAMS)}/CAS inter-
face tape

o CAMS input tape
e Yicld Estimation Subsystem (YES) iaput tape

e Data Acquisition, Preprecessing, and Transmission Subsystem
(DAPTS) input tape.

The user shall have the capabilizy to select specific records and/
or files on the input tape,



JSC-10009

2.4.10 Matrix Multiplication (MATMUL). MATMUL shall provide
the capability to muitiply an array whese dimension is defined
on input times ancther variably dimensioned mairix or vector.
The routine shall Lowpate any one of the folloulnp denending on
an option indicator: '

e MATRIX * VECTOR

o MATRIX TRANSPOSE * VECTOR

e MATRIX * MATRIX

e MATRIX TRANSPOSE * MATRIX

o MATRIX * MATRIX TRANSPOSE

e MATRIX TRANSPOSHE * MATRIX TRAMSPOSE,
Inputs to MATMUL shall be:

e Input MATRICES (Z2) or MATRIX and VECTCR

e Output MATRIX or vector location

e Option code indicator.

Y 1s a routine which

2.1.11 Std;lstlidl Ervor runction (ERF), 13
ical error functiorn

In
shall be provided to anprot ‘mate the statist
that is mathematically defined as:

?
. 2 X -z
ert (x, - .".ft“ dr
Ve Jo

(x3
2.4.12 Matrix Inversien (MATINV). MATINY is a routine which
shall be provided to determine the iaverse of an NxN matrix M
for N < 50, The inverse matrix, M ', is defined such that
-1
MM 1
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where I = the identity matrix

100 . 0
010. .0
00k. .0
6coo0. .1

2.4,13 Conversions (AZEBCD/EBCD2A). AZEBCD and EBCDZA are con-
‘version Toutines which shall provide conversion from ASCII code

~to EBCDIC code and vice versa. The routines shall have the follow-
ing calling parameters:

:o Input array to be converted
"J:‘Output array that has been converted
e Number of characters to be converted {INPUT and OUTPUT)
© Status of the conversion (error‘detection).
2.4.14 Metric/USA Conversion. Metric/USA units conversion shall

be accomplished by multiplication with standard conversion con-
stants. The following is a list of the conversion constants.

1 Acre = 0,40468564 Hectares

1 Hectare = 2,4710538 Acres

1 Bushel (wheat) = 0.02721552 Metric Tons

1 Metric Ton . = 36.743740 Bushels

1 Bushel/Acre = 0.67251015 Quintals/Hectare

1 Quintal/Hectare = 1.4869664 Bushels/Acre

2-11
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SECTION 3

CAS APPLICATIONS SOFTWARE

3.1 GENERAL

The CAS applications scftware shall provide the capability for
arca, yield, and production estimates with standard statistics
for spring and winter wheat for each stratum, ~one, region, and
country in the LACIE., Also, the applications software shall be
capable of generatirg rveports of arca, yield, and production
estimates and statistics. Units for all computed parameters
shall be in the metric svstem of measurement.

The software shall support batch or interactive operations by the
CAS analyst., The analyst shall have the capability to permanently
redefine the correlation between the elements of the sampling
strategy hicrarchy for region membership only.

3.2  AREA ESTIMATION AND ACGRECATIO

The area applications software shall calculate area estimates and
standard statistics frem the input data {paragraph 3.2.4), The
arca estirates and variances shall be aggregated to the level
specified by the process specificarien parameters (paragrarh
3.2.3.3). The areca and statistical information shali h»e output
(paragraph 3.2.5) as requested in standard repert formats.,

3.2.1 Area Estimates. Wwheat area estimation shall be performed
at cach defined area level of cach country,  Separate estimiates
shall be perfcrmed for spring and winter wheat.,
The lowest subdivision (base level) of a courntry shall he either
strata or subhstrata in all cases, TFach of the elements cf the
base level shall be classified inte one of three possible greups:
¢ Group I - Stratified
e Group Il - Probadbility-Proportioral-to-Size (PPS)

e Croup [II - Ratio.

The PPS group shall exist cnly if the base level is the substrata
level,


http:Probability-Proportior.ai
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3.2.1.1 Stratified Substrata/Strata. Stratified area estimation
shall be performed on a basce level of substrata (or strata) cle-
ments,  The wheat arca estimate shail be calculated by the follow-
ing equations:

st M.

Apii ® Oy RMD 3 A (1)
i=1

A = AL (2)

wWhere:

Al. - Combined estinate of all Group [ subelements (subhstrata
] or strata) irn the itk strata

Ll = Number of Group [ subelements for which classification
data is availatle

A, ... = Estirate of the kik Group ! subelement (substrata or

strata) in the ‘i sirata '

N'k = Nurber of agricultural segmnents (after exclusion) in
J the ki’ subelement in the P24 strata

M., = Number of sample segnents for which c¢lassification data
ts available in the xti subelement in the jii strata

R‘k = Katio of the true subelement arca 1o the gross pscudo
) subelenernt (before exclusiorn) area

A'ki = Estimated wheat area In hecrares for the ith sample
) scgment in the kg4 subelement in the j:a strata.

Any subelenents for which no ¢lassification dara is availlable
shall be accceunted for by the Group Il estinator.

Ll
1
™~



JSC-10009

3.2.1.2 Probabijlity-Proportional-to-Size (PPS} Substrata. PPS
area estimates shall be computed for the group of elemeats within
a strata that is designated as PPS elements, The wheat arcea
estimate shall be calculated using the following equation:

R (W./w. ) A N )
ik TR Tk Tk

Where:
A jxi since cnly one sample segment may be allocated to
any PPS sudelement

¢

jk -

W., = Epoch ycar wheat arca for the kih subelement in the PPS
) group of the j*ih stratum

-~

M = Number of sanple segrments in the PPS group of e¢lements
for which classification data are availabdle

.2 = Number of PPS substrata i1n ji# strata

Nk Mykic
3.2.1.3 Tota! Strata Area Estinalte., The wheat area estimate of
cach strata ska.l be computed as tae sum of the Group I, Group @i
and Group IIl comporent estimates which cormprise the strata.

The Group II! component shall not be individually cemputed, but
shall be accounted for in the ratio estimatiocon for the strata as
presented in the paragraph 3.2.1.4.

and Rjk are as previcusly defined.

»

.'\J = AlJ + :\ZJ + A%J (1)

[f the strata dces rot contain a Sroup 111 element, the sum of

the Group 1 and Group 11 components shall define the strata
estimate,

(5)

LW ]
1
[}
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3.2.1.4 Ratio Substrata/Strata. The arca estimate for cach
stratum containing a Croup IIT element shall be selected from
one or more candidate estimates according te a minimum variance
logic. Each of the candidate estimates shali be computed from
a common algorithn which enploys different irnput data sets., An
estimate shall be conmputed for cach hierarchical level clement
that contains the Group ili element and also c¢ontains onc or
more observations,

Thus i1f the j:i stratum contains observations and a Group ITII
substrata, belongs to the iz 20ne, mei region, and nin country,
then four variarce c¢stimates shall be vomputed using the four
hicrarchical spaces that contain the jti strata.

! n .. n . n L
Ay s VAT, Wy, R ]

m . i . ) C . .
V(Aj Y, V(A: ), and V(AiJ) are similarly defined over the m,
t, and j spaces, respeclively

Where:
, n o - : o
k(Ai ) = Variance of the area estimate for the )tk strata
y computed from data belonging to the space n
n . : . . .
Al ~ Area estinate of a CGroup 1 element belonging to space
n
n . . n
V(Al ) = Variance of Al
v N - C . n
W, = Historical wheat area data of Al
noo, n .o N - . L.
A, T, V(AL ), and W, are similariy defined
WSJ = Historical wheat area data for the Group ill cemponent

of the 3%k strata,

3-4
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Variance estimates at the zone, region, and country levels may
also be computed from spaces of which they are clements,

1 n .m"' L -~ Y i
J[Az )8 V(Ai ) k(AL ) Zone level

) ~ Region level

V(Ann) ~ Country level

These variances are not an output but shall be used to select the
strata cstimate space,

The strata estimate space (s) shall correspond to cither the strata

(3}, the zone (£}, the region (m), or the country (n) as determined
by the following logic:

1 V(:\il) > ¥

\.-',j hWen § o~
ick .(Aj ), then s j
) > %,  VI{A,T), then s ~ ¢

. A

n

! : P[4 ther s ~ r
1£ \(An } > ¥ a \fAm ), ther s n

me
Otherwise s ~ n

Once the strata estirmate space (s) has beern chosen, both the area
estimate and the variance estinate can be established.

fe s
V(A - VAT

Exact equations for the strata estimates arve:

"j E AL ¢ AL+ T (A RALS) (6)
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Where:
s _ 3 s S
rj ZWS /(EWl +EW2 )
Wls = Historical wheat area of a Group I element belonging
to s for the epoch year data
Wzs = Historical wheat area of a Group II element belonging

to s for the epoch year data

W,) = Historical wheat area of a Group III element belonging
to strata j for .the epoch year data.

3.2,1.5 Selection Criteria for Classification Results. Classi-
fication results shall be rated on a scale of 0 to 15, with the
higher numbers representing the best results. A threshcld number
can be specified, and the most recent classification results
which are equal to or greater than this threshold value shall be
used for area estimations. Other threshold criteria, as spec-
ified in paragraph 3.2.3.3, shall be evaluated in the selection
process,

3.2.1.6 Dynamic Regrouping of Group III Substrata/Strata., Each
stratified base level element and each PPS-element group shall be
dynamically and temporarily redesignated as Group III elements if
no classification data is available for that element. However,
if at least one sample segment classification is available, then
the area for that element shall be computed according tc the
nominal grouping of the element.

3.2.2 Standard Statistics. The standard statistics for area
estimation and aggregation are composed of standard deviation (o),
coefficient of variation (CV), 90 percent confidence limits {CL),
and probability of achieving 10 percent error or less {f). Each
statistic is a function of variance (V) as follows:

oy = VT )

Where s = Aﬁy area element

3-6
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CV, = o /A (8)

Where AS = Arca cstimate of the stii clenment
4

c. ) w A v (1.645) o
s b
CL = A_ - (1.643) o (9)

= erf }(IIJZ)[I/(IOCVS)]; (10)

Where:

erf (6/¥2?) = Error function associated with rormal prebability
curve

) = Standardized randonm variabie

3.2.2.1 Stratified Area Estimate Variance. The variance of

wheat area for stratified {Croup I) estimates is given by:

1
—
y—
'
-+
adae
.
—
P
s
P
19
—
et
»
3
~
-
—
nt
-
[
e
(%)
—~—
.
[T
—

! n *
Ear(Alj) \lj

Where:

L1 = Number of Croup I elements for which classificaticn data
is availakle in the j#i strata

f. = M., /N,

Jk/ ik
R., = Ratio of the true clement arca 10 the gross pseudo cle-
nent (before exclusion) area for the k#z element of the
jin strata

N., = Number of agricultural segnents (after exclusion) in the
ket element of the jti strata

M, = Number c¢f sanple segrments fer which classification data
is availatle in the keh element of the jii strata
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-

M.
s 2 5rsc.™ =0
Mg 37 95k 8¢ =
i=1

jkz = < or
M.
o .0 ifsc®#0 12
U(Mjk—l) 2 (Ajki—Ajk) i SCl # (12)
i=1
e
2 2 2 2
If Sjk > Gl /4, then Sjk = C1 /4.
Cl = Number of hectares per sample segment
A'ki = Estimated wheat area (in hectares) for the itk sample
L segment, kth element of the jth strata
_'k = Mean wheat area for the sample segments in the kth
J element of the jth strata
SCIn = System constant for country n
= 0 for countries with detailed historical data (e.g.,
United States, Canada, Australia)
# 0 for other countries.
o 2 o 2 - [C]—1 D {the bar below a symbol impli
jki % ' D y implies a

vector)

[C] = An H x H matrix (Sﬂz < H < 50) whose elements are:

~

) T .To.-1, .2 . _
Cii - [1 Xi {X X) .)_(i] sy 1 = 13230--3H
Cop = X0 X 1% 1 = 1,2, K
e =  h=1,2,...,H
i#h

3-8
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= System constant designating the minimum num-

ber of sample segments over which to perform
a regression. The nominal value for SC2 will

be 10.

If H< SC,, the computations are done at the
next highést level where the number of sample
segments with classification data 2 SCZ'

MZ‘ = Number of sample segments in the PPS
) group of elements for which classifica-
tion data are available.

H is the total number of sample segments
(stratified and PPS for which classi-

fication data is available in the small-
est space containing the H observations).

= An H x 2 matrix

_ _ - -
& T
L, X %
% T
L | = 1%
c o .
T
_1, Xy | _ggH |
X, . i
Wi = Wk/(NkRk) for i = 1,2,...,Mjk

Wk = Epoch year wheat area for the kth
substrata in hectares
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Where:

sz

EY

#EY

il
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b - [dlz’ dzz’ , dH2]
= A- 8
8= (X0 A
Ax A

PPS Area Estimate Variance., The variance of wheat area
‘for PPS (Group II) estimates is given by: :

Var (Azj) = sz

L2 2 2 2 ‘
2o Ryg /00 P (N, TN ) 0"+ V)

) (#EY)
(Mm,.0,..-T....) {[wji /njil

jivji jii

0 if only 1 year of historical data is available

[ij(EY)/Wj(EY)]'

. (BY)  (BV)
Ma3Pyat Ty T Wy /T

L= W ‘(EY)/W‘(EY)

M_.P_._; P_. ..
2j ji ji j1 j !

epoch year historical data

the most recent year that is not the epoch year

3-10
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1.2 . (IY
kel
2
M, - M AU S M, .
[0y -10/M, ) iy T (0o 10/ (0,07
Lo 24 voe 2
(I.j i %5 ,+..j i75i- )
1.2
- - \. Ji
LCE S ACT IS LITLIvR E
a=
. 3 3., 2, 2
+ [?(\1 1)/(:1 ] (,Iji r;ji, njinji, .rji r.ji, )
4 2 2 2 2
- b - M, R M £ I [ K.
T R T TR TLITRR D DL

- 12 5\ 2
CICPRI VA A Iy J'-a'(i:%")
JL )3 \$eh I
- (204, 2107 (M, 3 LI isz. 3
J Z) ji 2 am] 7
Fquation 12 ‘or PPS substrata with a segment or
X

((lJ Y')J JkJ

e fer PPS substrata without a segmen:,

2 .2l l" 2'_(..2,_ .l., (‘,.'.. o
> (,7/4, then ij Gy /4, where y nurher of

-

hectares per sample scgment,
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H H H
- . X.
D EipXy) - [ Q/E) 37 ol 30 Xy
_ h=1 . N h=1 h=1 (SC. < H < 50)
Y23 H 2 H 2 2
> oot - ami s x,
h=1 h=1
> >
Y. = (1/H) Z., - (v,,/H) X, (8C, < H < 50)
13 resEA 23 f=1 ik
Z = 2o0g ( 2)
ijh e Ujh
th = QOgepjh * Roge(l-pjh)
B} (EY) ' .
pjh = [th /Njh] for each sample segment h in the
jth strata
X,, = X., for PPS subelements.
jk jh

If H< SC,, the computations are done at the next highest level
where the number of sample segments with classification data,

H > SCZ'

3.2.2.3 Total Strata Area Estimate Variance. The variance of
the wheat area estimate of each strata that does not contain a
Group III element shall be the sum of the Group I and Group II
variance components.

V. = V.. +V_, (15)

If the strata contains a Group III element that is independent
of the Group I and Group II components, the strata variance
estimate shall be defined by the sum of the Group I, Group II,
and Group III components.
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V. = V. « V__ + V_. (16)

Otherwise, if the strata contains a Group Ill element that is
deperndent upon the Group @ and Group II components of the strata,
the Group IIl component is not individually computed, but shall
be accounted for in the total strata variance computations in
paragraph 3.2.2.4.

3.2.2.4 Ratio Areca Estimate Variance. There are three categories

into which the Group I1i data may fall, each producing a uniquely
determined variance estirate for the strata. The first category
shail include that Greup III data which was estimated from the
Group I and CGreup IT elements within the strata, The second
category shall include that Group IIl data which was estimated
from all the Group I and Group !I data within some space (zone
region, or country) as well as the Group I and Croup il data
within the strata. The third categery shall corsist of Group :II
data that was estinated frem all the Group 1 and Group Il data
within some space (s) but no Group I or Group I data within the
strata.

’

A. Category 1. Within Strata Variance:

and

2
Vo= (Vo oV 31,7+ 2(A,.*A,.)7 4. 17
( e 20A (17)

Khere:

Vlj = Group [ arca estimate variance for the jsk strata
sz = Group !l area estimate variance for the jea strata
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Group I area estimate for the jth strata

1j

29 = Group II area estimate for the jth strata
2 = jo..2

T, = (1 T - +1

3 (/m)\)}:%(v )

T . .
1/ (m-1)] (r 3-79y% ifm: 2
2 . QZ; v

j
=0ifm=1
m = number of years available
T J . fZW j/(ZW j+ZW j)] for the vth year
v 3 1 YA
j S
T = (1/m) Eg; r

The superscripts imply "computed from data belonging to
that space."”

Category 2. Between Space Variance:

-.S -
Va3 =V

and

‘S s s.2 =S
+ (Vl +V2 J(t7) o+ 2(V15+V2j) T {18)
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¥Where:
5 v S
Vl \(Al )
s , 5
Vz = ) (:\2 )

—
wn
p—
(48]
u
—
—
s
3
e
<
Fame N
I-i
<
k]
St
[y %]

u
Lo |
—
e
~—
3
1
—
f—
| S
—
—‘
1
o]l
—
v
-
3
I
(28]

The space {s) ircludes all data within the level from which
Group !Il estimate was obtained (i.e., zZone, region, countiry).

Category 3. Without Strata Variance:

S
V(A7) =V,
( J J

and

v, = (V. 3ev Sy (et . 2(.-\15*.'\., ) (19)

j 1 "2 2

The space (s) includes all data within the level from
which the Group III estimate was obtasined (i.c., zone,
region, country) excluding the strata in question.
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3.2.3 Aggregation Control Logic. Spring and winter wheat area
estimates at the strata level shall be aggregated separately to
the zone, region, or country level hased upon user request. The
associated variance of the area estimates shall be aggregated
along with cach area estimate,

The total wheat area estimate and the associated variance shall
be computed as the sum of the spring and winter wheat components
of the estimates for a given crop yecar (CY).

- 1 ¥ 2
ATOTAL, CY ASPRING, cy AWINTER, CY (20)
! - ! * ’
Vrorar, ¢y ~ Vsering, oy T VwINTER, CY (z1)
The standard statistics associated with a total wheat area estimate
shall be computed as defined in paragraph 3.2.2 from the total

variance estinate.

3.2.3.1 Area Aggvegatior to the Zone, Region, and Country Levels
fer a Spring/Winter Crop. Spring and winter wheat area estinates
for a zone level ciement shall be obhraired threugh aggregation

of the areca strata within tihc fone element of the appropriate crop
type. The aggregation tollews similarly for cach element in the
region and country levels. The cemputation used for the area
estimate aggregation shall be as follows for both spring and win-
ter wheat crop.,

A, Areca Estimate at Zone Level:

‘2
A u S ; . 22
nms. ML) (22)
jn‘l
where:
n, = Number of sirata irn the ¢ zone, mtsn region,
n:n country
Annij = Area estimate of the jeh strata, Ltk rone, nikh

region, nra country.
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B. Arca Estimate at Region Level:

Anm " Z: "\nm?, (23)

1=1

wWhere:

np = Number of zones in the meh region, nith country.

C. Area Estinate at Country Level:

r -
¢
A= A 24
n nn (24)
m=1]
Where
e T Number of regions in the nzs country,

The arca aggregation
te

or the spring and winter wheat crops shall
te performed separa Y

3.2.3.2 Variance Aggregation, The estimate of error [variance)
associated with each arca estimate at the strata level shall be
aggregated 1n paraliel with each area estinmate aggregation so that
there is & variance assoclated with each estirate at all hierarchi-
cal levels, The associated variance shall be used to compute the
standard statistics as defined in paragraph 3.2.2 at each hier-
archical level,

A. Variance Aggregation to the Zone Level. The variance
of the strata area c¢stimate shall be aggregated te the
zone level in one of two ways depending upon the existence
and source of Greup III data, f there 1s at least one
strata within the zone in question tihat has a Group JII
element which was estimated from region or country data,
then the varjiance of the area estimate ¢f the zore shall
be calculated as follows:

V(A = ¥
('nmi)



and
‘Vnmi -
Where:
sl
s?
s3
. sl
\nmi
M
, 52
"'l,t
52
v
2,t
s3
(1,”")
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si 52 52 s3. 2
! ; )
nms +tzl[(\l)t *‘2"( )(Tt ;
52 s2.2 $3.2
+ Z(Al’t "\z,t )T (e, 7)) (25)

Space containing all thke Croun I and Group 1]

elements within the 2#5 zone and all Group II1
clements that were not estimated by a regicn
or country ratio (i.e,, 'reduced zone')

Space containing all strata within the £¢h zon
except the t:hh strata (i.ce., that strata being
estimated)

Space cortainirg all Group I and Sroup Il ele-
ments not in the i zone but within the leve]
(meh region or a<h country! fron whick the
Group IIl elemernt in the t+i: strata was esti-
mated

Variance of the 'reduced zone! (s1) of the
tih zone, mik region, nza country
within the ici
from data outside

Nuaber of Group !l elements
zone that were estimated
the £/ rone

Variance c¢f A

Variance of A

I
(v $3.2
(r, )
Ve '

SMumber of years of historical
able

(1/m)

m = data avail-
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s3 . 2 $3 $3
[ W W f &7
Tyt = 3 /() TN, }] for ver year
s2 . . .
Al t = Group ! arca estimates from the space s2Z (does
’ not contain the t¢h strata)
A2 th = Group II area estimates from the space s2 (does
: not contairn the t:ik strata)
2 $3 _ 3.2 |
- [1/(m-1)] El (r. 2277 if 22
v, t t
(c 53)2 V=
Tt

= 0 if = 1]

= s3 | = s3
F 53 - (1/m) v}:‘i e

51

HIn S

The term V is obtained as follows:

1. If

E W, o F Z Wt
> >

tekl tekl
where:

F = System constant scale factor {default = 1)

El = Space containiag Group !1! elements estimated
from within the £z zone
E2 = Space centainiag Greup IID elements estinated

fror without the i:#: :one
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Then
sl R sl
- Y . 2
vnmi E nmtj (26)
i=1
kKhere:
, sl ' . . .
vnmt' = Variance of the area estimate in the jeh
] strata of the space sl in the 2:it zone,
nesi oreglion, nta country
N1 ° Number ¢f strata in the 'reduced zone"
(space sl).
2, If
w U o b
2: Woo < F E: W
tek? tek2
Then
5] sl sl $1.2
V = (¥ Y )
nnt ( 1,nn2 \Z,nmﬁ ) g
sl $1.2, s1.2
2 ! g 27
* (Al,nmi ’\Z,nmi ) ) (27)
Where:
. s1 . . . . R
Vv = CGreup I variance o¢ the 'reduced zone!
1,nme ) . . .
(space s1) 2tk zonre, nmuat region, nis
country
v sl Similar Group 1l variance
2,nml I H H p M ance
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Al nm251 = Group I area estimate of the 'reduced
’ zone' (space sl) of the %4th zone, mth
region, nth country :
s . . . .
Az,nmﬂ = Similar Group II area estimate
H? - am 3 x5y’
= m T,
v=1
< sl 1.2
= [/m-1)] Y, (x,°-T°)° if m > 2
(051)2 v=1
=0ifm=1
sl _ sl sl sl,
I‘v = (WS )/(Wl +w2 )

s1 L s1
T a/my Y, 7,
v=]1

Otherwise, if there are no Group III elements within the
zone that were estimated based upon data from outside the
zone, the variance of the area estimate of the zone shall
be calculated as follows:

N2
Vnmﬂ, B o VnmSZ,j (28)
j=1
Where:
Vnml' = Variance of the area estimate of the jth strata,
J Lth zone, mth region, nth country
N2 = Number of strata in the 2%¢% zZone, m¢h region,

nth country,
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B. Variance Aggregatiorn to the Region and Country levels.
The variance aggregaticn to the region and country levels
shall be performed as follows:

1. For variance at the region level:

R
vnm - Z "n:ni'. (29)

=1

2. For variance at the country level:

"¢
Z vn:n (30)
m=1

The between zone variance cemporent shall be considered
as negligible.

3.2.3.3 Process Specification Parameters, Pregram parameters
shall be éntered which will g5¥c the processing performed and
the outputs generated., The folzohzng sthsections define the pro-
gram parameters which may be entered interactively or in batch
mode.

A. Country. One cf the LACIE countries nust be selected.

B. Spring/Winter/Total. A designation of the crop type
e -— Y . . - -‘\
(5or1ng/hlﬁtc /total) shall te required te identify the
desired processing.

C. Crop Year. The c¢rop year of data to be precessed nust be

spec1tlcd.

D. Level/Elemert. Both the hierarchical level (srrata, :one,
region, country) to which aggregation is to be rerforncd
and the specific elerent within that leve! For which

aggregation is to be perfcermed nust be specitied.

E. Classificaticn Results (rrfcx‘a. A threshold level cof

— e — — — — - — —— —

ssification resuics may he entered (range 0-155.

.l
1

[ 38

o
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F. Individual/Greup Report.  Cutput of results may be arn
individual report for the highest level of aggregation or
a group of reports for the highest level of aggregaticn
and all interim aggregations.
T 8

G. Data Suppression Flag. Optional suppression of the
supportive and historical report data from beirng output
may be requested. If no specification is made, the de-
fault of no suppression shall be assumed,

H. Qutput Device{s). The CAS line printer, CRT, or a magnetic
tape may be designated as an output device for report pur-
poscs.

I. Biostage Thresheld. This entry shall define the upper
level and lewer level of the biological stage(s) of the
crop within a crop year for the data to be processed.

Jo Acquisition Date Threshold, This entry shkall define the
upper level and lcewer level of the acguisition date(s)
within a crop vear of the LANDSAT data to be processed.

3.2.4 Input Reguirements. Input data necessary to support the

area estimaticn, aggregation, and reporting requirements shall
consist of historical data, classification data, and allocation
data,

3.2.4.1 Classification Data, The follewing data shall be requived:

e FEstimated wheat area per sample segnent in hectares

e Samplie scgment identification number

o Percentage classified as wheat

o Percentage classified as other

o Percentage ciassified as unidentifiable

® Percentage thresholded
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e Identification as spring or winter wheat sample segment

e Biological stage of each acquisition

o Date of LANDSAT acquwisition(s)

e Date of classification

¢ Classification evaluation code

e Crop vyear

e Number of acquisitions used in classification,
3.2.4.2 Historical Data. The follewing historical data shall be
required:  Spring and winter historical wheat area for the last
15 yecars for each substrata/strata, zcne, region, and country,

One of the 15 years must be the epoch vear for each country,

3.2.4.3 Allocation Data. The CAS data base shall require the

following data to support the CAS estimation and aggregaticn
formulations.

A. For the lowest hierarchicai element of each country:
e Identificaticn nunber
e Number of agricultural segments
e Noninal allocation of element - Group i, 11, or III

e Number and identificazicn of sample segnents allocated
to the clement

¢ Ratio of true element area to gross pscudo-element areca

e Indicator cf whether spriang, winter, or bhoth spring and
winter wheat is grown in the eclement.

L2}
1

™~
I 3%
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B. For each LACIE country:

@ Identification ard correlation of hierarchical eclements
(regions, :zones, strata, substrata)

o Indicator of density of historical data (bilevel)

e Identification of epoch year data (data used in the
allocation process),

3.2.5 Output Reguiremeats, The wheat area cstimates and standard
statistics at the base level and succeeding levels as a result of

area aggregation shall be stored for future reference and reported
to the cutput device(s).

3.2.5.1 Report Generatien. The area estimates and standard
statistics on the strata, tone, region, and country levels shall
be available for presentation in conjunction with historical data
for all elements within the reguested aggregation level. These
reports may be generated on a batch device and/or CRT terminal.
The contents for area estimate reports are specified in paragraph
3.5, In addition, auxillilary reports may be generated containing
substrata arca estimate information.

3.2.5.2 Results Storaje. interim storage of wheat area estimates

and associated variances at the strata level shall be done for
use by the wheat preduction precessing phase.
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3.3 YIELD ESTIMATION

Yield estimates, along with their associated variances, shall be
given at the strata level for all strata. The yield estimate for
_any higher element in the hierarchy shall be computed from the
area and production estimates for that element. These yield esti-
mates, along with the associated historical and statistical infor-
mation, shall be output as requested in standard report formats.

The input data. shall consist of wheat area and production esti-
mates, ylield data, historical data, and allocation data. The
output reports shall contain yield estimates with statistics as
specified in paragraph 3.3.5.

.3.3.1 Yield Estimates. Wheat yield estimation shall be computed
.at the zone, region, and country levels for each LACIE country

as requested. Separate estimates shall be performed for the
spring and winter wheat crop, while no total wheat yield estimate
is produced.

3.3.1.1 Yield Estimates at Strata Level. Yield estimates shall
not be computed at the strata level since these data are provided
monthly by the Yield Estimation Subsystem (YES). These estimates
shall be used in production estimate and variance computations on
the strata level (paragraphs 3.4.1.1 and 3.4.2.1) and shall be
reported unchanged, '

3.3.1.2 Yield Estimates at Zone, Region, and Country Levels. The
yield estimates for each element (e) within the zone, region, and
country levels shall be computed as follows:

Ye = Pe/Ae {31)
Where:
e = Any zone, region, or country
Ae = Area estimate for element e
Pe = Production estimate for element e (as defined in paragraph

3.4).
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3.3.2 Stangﬁzg_ili}1<~1cs The standard statistics for yield
estimation are composed of standard deviation (s), coefficient of
variation {CV), 90 percent confidence Iimits (CL), and probability
of achieving less than 10 percent error (d] Cach statistic is

a function ¢f variance V 1s follows:

9, * Jv; (32)
Wherc s = Any arca clenent,
CVS = o /Y (33)

wWhere YS = Yield estimate of the stn elerent.

CLS(+) n Y e (1.645) o

S $
e ) ey - (1645 o (34)
s -3 5
a_ = erf kl/qi)[1/(1ocvs)]; (35)

er{ (6/2) Error function associated with the normal probh-

ability curve

= Standardized random variable.

<

3.2,1 Yield is timate \d}1Qth it Strata Levei,

—— —— —— 11

E The variance
of the vicld est ‘mates at the strata zevcl are not computed since
these data shall be provided montitly by the Yield Estiration Sub-
system (YES)., These estinmates shal.l be used in production vari-
ance conputatvions on the strata level (paragraph 3.4.2.1) and arc
reported unchanged,
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3.3.2.2 Yield Estimate Variance at Zone, Region, and Country
Levels. The variance estimate associated with each element (e)
above the strata level is computed as follows:

- L L L
L2 z VR, Z VA, ;) . [Ye}. V(Aej)]
L ey = IS
(Z Pej E Aej Z Aej Zpej
j=1 j=1 j=1 =1/
‘Where: i
Ye = Yield estimate for element e
3 L = Number of strata (J) within the area element e
ej = Production estimate of the jth strata in element e
V(Pej) = Variance of Pej (as defined in paragraph 3.4.2.1)
o3 = Area estimate of the j+h strata in element e
V(Aej) = Variance of Aej
ej = Yield estimate of the jth strata in element e

3.3.3 Process Specification Parameters. In order to govern the
processing performed and the outputs generated, certain program
parameters shall be entered. The following paragraphs define
those program parameters.

A. Country. One of the LACIE countries must be selected.

B. Spring/Winter. A designation of the crop type (spring/
winter) shall be required to identify the desired proc-
essing.

C. Crop Year. The crop year of data to be processed must be
specified.
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Level/Elenernt.  Both the hierarchical level to which proc-

essing is to be performed and the specific element to
process within that level nust be specified.

Classification Restlts Criteria.* A threshold level of
classification results ray be entered (range 0-15).

Individual/SGroup Report. Output of results may be an
individual repcrt fcr the highest level processed or a
group of reports for the highest level processed and all
subelements of the requested clement.

Data Suppression Flag. Optional suppression of the sup-

portive and historical repcrt data from being output may

be requested. 1f nc specification is made, the default
r

of no suppression shall be assumed.

‘Output Device(s). A CRT ard/or datch device may be des-

ignated as an output device for report purposes.

Biostage Threshold.* This ertry shall define the upper
level and lower level of the blological stage{s) of the
crop within a crop year fer the data to he processed,

Acquisition Date Threshold.* This entry shall define the
upper lJevel ané lower level of the acquisition date(s)
within a crop ycar of the LANDSAT data to be processed.

Yield Estimate Date Threshold., This entry shall define
the upper and lower level date, within a crop vear, of
the yield estimate data at the strata level to be used
1n processing.

Input Requirerents, Input data necessary to support the

estination and reporting requirenents shall consist of
data, historical data, aliccation data, and arca and pro-

duction estirate data.

*These parvameters shall be checked to assure that the associated

arca and production estimate data are of the same type as that
rcquested for the yield estimates,
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3.3.4,1 Yield Data. The following data shall be required at
each area strata:

e Strata identification number
R

Spring/winter wheat crop indicator

e Acquisition date

e C(Crop year

o Yield estimate value for specified wheat crop

e Variance of yield estimate for specified wheat crop.
13.3.4.2 Historical Data., Spring and winter historical wheat

yield for the last 15 years for each strata, zone, region, and
country shall be required.

r

3.3.4.3 Allocation Data. Identification and correlation of
hierarchical elements (regions, zones, strata) for each LACIE
country shall be required.

3.3.4.4 Area Production Estimate Data. The following data shall
be required for every zome, region, and country -element:

e Area estimate

e Variance of area estimate

® Production estimate

e Variance of production estimate.

These area and prcduction estimates shall have been specified in
the same manner as that requested for the yield estimate (para-
graph 3.3.3).

3.3.5 Output Requirements. The wheat yield estimates and stand-
ard statistics shall be stored for future reference and reported
per request to the output device(s). These estimates shall be
presented at the strata level and succeeding levels as a result
of yield data processing,
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3.3.5.1 Report Generation, The yield estimates and standard
statistics shall be available for presentation in conjunction with
historical data for ail elements below the requested processing
level. These reports may be generated on a magnetic tape, line
printer, and/or CRT terminal, The contents cf the yield estimate
reports are specified in paragraph 3.5.

3.3.5.2 Results Storage. Interim storage c¢f wheat yield esti-
mates and associated variances @t the strata level shall be done
for use by the wheat production processing phase.
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3.4 PRODUCTION ESTIMATION AND AGGREGATION

The production applications software shall calculate production
estimates and standard statistics from the input data (paragraph
3.4.4). The production estimates and variances shall be aggre-
gated to the level specified by the process specification param-
eters (paragraph 3.4.3.3). The production and statistical informa-
tion shall be output (paragraph 3.4.5) as requested in standard
report formats. The input data shall consist of area and yield
estimate data, historical data, and allocation data.

3.4.1 Production Estimates. Wheat production estimation shall be
calculated at the strata level from area and yield estimates.
Separate estimates shall be performed for spring and winter wheat.

Production estimation shall be performed on a base level of strata
elements. The production estimate shall be calculated by the

following equation.

P. = A Y. 37
J J ] (37)
Where:

Aj = Wheat area in the jth strata

Yj = Wheat yield in the jth strata

3.4.2 Standard Statistics., The standard statistics for pro-
duction estimation and aggregation are composed of standard
deviation (o), coefficient of variation (CV), 90 percent con-
fidence limits (CL), and probability of < 10 percent error (Q).
Each statistic is a function of variance (V) as follows:

o, = \/V_s (38)

Where s = Any hierarchical element

CVs = US/PS (39}

Where PS = Production estimate of the stk element
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(+) )
CL = P+ (1.645) ¢
s S

s
ct ) op (1.645) o (40)
) % s . s .
a, = erf [(IAT)[1/010cY )] (41)
where:
erf (8/v2) = Error function associated with the normal proh-
ability curve
8 = Standardized random variable

3.4.2.1 Strata levei Production Estimate Variarnce. The variarce

of wheat production estimates at the strata level is given by:

) : v .2 2
oom V(PL) = V(ALY (VYD) ¢ YUY e IV(Y.) A, ;
vy (P;) (A VY + Y 7]+ VY)Y AT (42)

where:
V(Aj) = Variance of wheat area in the j¢i strata

V(Yj) = Variance of wheat yieid in the jzir strata

Aj and Yj are as previously defined.

3.4.3 Aggregation Control Logic. Spring and winter wheat pro-
duction estimates at the strata level shall be aggregated sep-
arately to the rone, region, or country level based upon user
request. The asscciated variance of the production estimates
shall be aggregated along with each production cstimate.

The total wheat production estimate and the associated variance

shall be computed as the sum of the spring and winter wheat com-
ponents of the estimates for a given croep vear (CY).
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- Y > 4
Protar, cy © Pspring, cy * PWINTER, CY (43)

! = ! + r 4 ‘1
YroTaL, ¢y ~ VsprinG, cv * VWINTER, cY (44)

The standard statistics associated with a total wheat production
estimate shall be computed as defined in paragraph 3.4.2 fron
the total variance estimate,

—— it

3.4.3.1 Production Aggregation to the Zore, Region, and Country

Levels. Spring and winter wneat production estimates for a zohe
level clement shall be obrtaired through aggregation of the pro-
duction strata within the zone element of the appropriate crop
type. The aggregation shall follow similariy for each clement

in the region and country levels, The conputation used for the
producticn estimate aggregation shall be as {follows fer both spring
and winter wheat <crops.

A. Producticn Estimate at the Jore Level:

N
z
P p _ 45
nni = ame (45)
j=1
where:
N, = Number of strata in the .:i :zone, mii region, n:h
' country
anai = Production estimate of the j<k strata, i:zk zone,
o

Meh Tegion, niih COUntry

B. Production Estimate at the Region Level:

p L
“am E p:u.-;i. (46)

Where:

NR = Number 0f zones in the m#i: region, nti country
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C. Production Estimate at thc Country lcvel:

- > I3
P E ;m‘ (47)

Where:
Nc = Number of regions in the n:ii ccuntry

The production aggregaticn for the sprirng and winter wheat crops
shall be performed scparately.

3.4.3.2 Variance Aggregation to_the Zone, Region, and Country
Levels. The estimate of errer (variance) associated with cach
production estimate at the strata level shall be aggregated in
parallel with each production estimate aggregation so that there
is a variance associated with each estimate at al! hierarchical
levels., The associated variance shall be used to compute the
standard statistics as defined In paragraph 3.4,2 at cach hier-
archical level.

The variance aggregatior tc the zone, regicn, and ccuntry levels
shall be perfcrmed as fcllows for both spring and winter wheat
Crops.

A. Producticn Variance at the Zonc Level:

;\;‘.‘
V = \'(P - \ ‘ 4
nmi ( nmi) 2: ant j (48)
j=1
Khere:
xz = Number of strata in the it4 zore, mit% region,
neth country :
Vnnij = V(Pyn,y) Variance of the production estimate of

the j:oh strata, its zone, mth region, nth
country
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B. Production Variance at the Region Level:

N
&nm ) EE knmi' (49)

Where:

NR = Number of zones in the meh region, nek country

€. Producrion Variance at the Country lLevel:

vn - E: \;ml (50)

m=1l
Where:

N_ - Number of regions in the negs country
<

3.4.3.3 Process Specificatien Paraneters. The following para-
graphs define the process specification paranecters which may be
entered interactively or in bdatch node. The process specification
parametcers shall be uscd to define the processing that is required
and the output products that are generated,

A. Country. One of the LACIE countries must be selected.

B. Spring/Winter/7otal. A designation of the crop type

(Sprinpfwihtc?/Tbtal) shall be required to identify the

» !

desired processing.

C. Crop Year. The crop year of data to be processed nust be
. .

. Level/Elenens. Both the hicrarchical level (strata, zcne,
region, country} tc whichk aggregatioen is to bte pericrmed
and the specific element within that level for which

aggregation is ¢ be performed rust he specified.
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E. Classification Results Criteria.* A threshold level of
classification results may be entered (range 0-15).

F. Individual/Group Report. Output of results may be an
individual report fcr the highest level of aggregation or
a group of reports for the highest level of aggregation
and all interim aggregations,

G. Data Suppression Flag. Optional suppression of the sup-
portive and historical report data from being output may
be requested. If no specification is made, the default
of no suppression shall he assumed.

H. Output Device(s). A CRT and/or a batch device nay be
designated as an output device for report purposes.

I. Biostage Threshold.* This entry shall efine the upper
level and lower 1c»cl of the biological stage(s) of the
crop within a crop year for the data to be processed.

J. Acquisition Date Threshold.* This entry shall define the

upper level and lower level c¢f the acquisition date(s)
Wwithin a crep vear of the LANDSAT data te be processed.

K. Yield Estimate Date Threshkold.* This entry shall define
the upper and lower level date, within a crop year, of
vield estimate data at the strata level te be used in

processing.

3.4.4 Input Reguirepents, Input data necessary to support the
production estimaticn and reporting reguivements shall consist
of wheat area data, yield data, historical data, and allocation
data.

3.4.4.1 Area and YIP‘L Estimate ﬁatd wheat area and vield data
shall be rcqaxrcd to compute the Dfouuctlou estimates and variances.

*These parameters shali »e checxed to assure that the associated
area and yield estinate data are of the same type as that re-
quested for the production cstimates.

~1

Crd
)
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The area and yield data shall be checked for compliance with the
process specification parameters listed in paragraph 3.4.3.3. The
following data shall be required:

e Estimated area per strata

® Estimated yield per strata

® Area estimate variance per strata

e Yield estimate variance per strata.
3.4.4.2 Historical Data. Spring and winter historical wheat

production data for the last 15 years for each strata, zone,
-region, and country shall be required for report purposes.

3.4.4.3 Allocation Data. Production estimation and aggregation
shall require data which identifies each LACIE country's hierar-
chical elements (region, zone, strata).

3.4.5 Output Requirements. The wheat production estimates and
standard statistics at the base level and succeeding levels as
a result of production aggregation shall be stored for future
reference and reported to the output device(s).

3.4.5.1 Report Generation. The production estimates and stand-
ard statistics on the strata, zone, region, and country levéls
shall be available for presentation in conjunction with histor-
ical data for all elements within the requested aggregation level.
These reports may be generated on a batch device and/or CRT ter-
minal. The contents of .the production estimate reports are
specified in paragraph 3.5

3.4.5.2 Results Storage., Interim storage of wheat production
estimates and associated varilances at each level shall be done
for use by the wheat yield processing phase.

3-38
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3.5 REPORT DATA REQUIRIMENTS

Reports which were generated through the areca, yield, or pro-
duction cstinite processing phase may be displayed on the request-
ed output device(s). The,available devices are CRT, magnetic
tape, and line printer as defined in the System Software Section
(section 2}. The estimation reports are presented in cither
metric or USA units based upon user request at input command tire
(paragraph 2.2.1). Following is a cross-reference of the unit
specifications that are prescnted for each data type. Separate
reports shall be generated for spring, winter, and total crop
types.

Data Type Metric USA
Atea Hectares ACres
Yield Quintals/Eectare Bushels/Acre

Production Thousand Metric Tons Thousand Bushels

Additional reports containing yield strata data or Worldwide
Metcorlogical Organization (WMO) position data may be cutput per
a request at input command time (paragraph 2.2.1). All report
data that is availadle in the data base shall be presented in
cach of the report requests,

3.5.1 Spring/Winter/Total wheat Area Estimation Reports. The
arca estimation reports shall be sutput as strata, zone, region,
or country reports. The parameters required for cach report are

specified in the following paragraphs.

3.5.1.1 Strata, ¥ach strata areca estimation report shall consist
of the following information:

A. Heading
l. Strata nunber
2. Crop vear

3. Units of mecasure
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4, Thresholds applied on the report data
e Minimum classification evaluation code
e Biological stage range
e Acquisition date range
5. Associated zone, region, country
6. Title
7. Spring ¢r winter or total,
B. Security Biock
1. CAS monthly report date - user input
2. Date through which maximum protection nmust be retained
3. Date through which restricted access must be retained
4. Date of recport generation,

C. Arca Estimate for_ Strata

1. Arca estimate of strata
2. Estimated standard deviation
3. Probability of achieving 10 percent or less errer
4, Coefficient of variation
5. 90 percent coafidence limits,
D. Supportive Data*
1. XNumber of sample segnents allocated
2. Number of sample segments used 1n ecstimate

3. ID's of sanple segments used in estinmate.

—— R —— o — —— — = ==

*Output if base hierarchkical level is strata,
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E. Supportive Data*

1. Number of Group I substrata and ID's

2, Number of Group II substrata and ID's -
3. Group I estimate and standard deviation
4. Group II estimate and standard deviaticn
S. Group III estimate.

F. Historical Arca Data

1. Number of years of data
2., Maximun area and year
3. Minimun area and year
4., Mean arca

5. Standard deviation,

G. Commentary - 160 characters of commentary narrative,

3.5.1.2 Zone. The zone area estimation report shall consist
of the following information:

A. Heading
1. Zore number
2. C(Crop ycecar
3. Units of nmeasurc
4. Thresholds applied on the report data
e Minimum classificaticn evaluation code
e Biological stage range

e Acquisition date range

*Qutput if basc hierarchical level is substrata,
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5. Associated region and country
6., Title
7. Spring or winter or total,

Security Block

1. CAS monthly report date - user input

2. Date through which maxirum protection must be retained
3. Datce through wiich restricted access must be retained
4. Date of report generation,

Area Estimate for Zome

1. Area estimate of zone

2. Estimated standard deviation

3, Probability c¢f achieving 1C percent or less crror

4. Coefficient of variation

5. 90 percent corfidence limits,

Supportive Data (for each stratum in the zone)

1. Strata ID

2. Areca of strata

3, Standard deviation of strata

1. Number of vears of data

2., Maximum area and year

3. Minimum arca and year


http:perce.nt

4,

-

= I

Commentary -

Mean area

Standard deviation,

JSC-100C9

160 .characters of commentary parrative.

Each region area estimation repert shall con-

darta

3 Region.
f the following informaticn:
Heading
1. Region nare
2., Crop year
3. Units of measurce
4. Thresholds applied on the report
e Mipimunm classification evaluation coade
e Biologica! stage rangec
® Acquisition date range
5. Country
6. Title
7. Spring or winter or total,

Securigx_%loc{

CAS morthly report date - :

1ser 1aput

Date through which maximum protection rust be retained

Date through which restricted access nust he retained

Date of report generation.
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€. Area Estimate for Regien

1. Arca estimate of region

2. Estimated standard deviation

3. Probability of a 10 percent or less error

4., Coefficient of variation

S. 90 percent confidence linits.

D. Supportive Data (for ecachk zone in the region)
1. Zone 1D
2. Arca of zone

Standard deviation of zone

w
.

E. Historical Dita

1. Number of vears of data
2. Maxirmum areca and year
3. Minimum area and year
4, Mean arca
5. Standarvd deviation
F. Comnentary - 160 characters of <ommentary narrative,

3.5,1.4 Country. Hach country area estinmation report shall con-

sist of the folleowing information:
A.  Heading
1. Country nane

2. Crop year

(2 ]
1
&
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3. Units of mcasure

4, Thresholds applied on the report data
o Minimum classification evaluation code
e Biological stage range
® Acquisition date range

5. Title

6. Spring or winter or total.

Sccuritz_§lock

1. CAS monthiy rcport date - user input

2. Date through which maxinua protection rnust be retained
3. Date througl which rTestricted access must »e retained
4. Date of report generatiorn,

Area Estimate for Country

1. Area estimate of country

2, Estimated standard deviation

3. Probability of achieving 10 perceat or less error
4, Coefficient of variation

S. 90 percent confidence limits,

Supportive Data (for each region in the courtry)

1. Region ID
2. Area of rc¢gion

3. Standard deviation of region.

3-45



JSC-10009

E. Historical Data

1. Number of years of data
2. Maximum area and year
3. Minimun area and yecar
4, Mean arca
5. Standard deviation.
F. Commentary - 160 characters of ccmmentary narrative.

3.5.2 Spring/winter Wheat Yield Estimation Keports. The yield

estimarion results sha.. be outiput as Separate spring wheat or
winter wheat crop reperts at the sirata, zone, rcgibn, cr Ccountry
levels. The parameters to be presented in cach report are spec-
ified in the foliowing paragraphs.

3.5.2.1 Strata. Fach strata vield estimate report shall consist
of the following irnformaticn:

A. Headirg
1. Title
2. Strata nunmber
3. Strata name
4, Zone, region, and ccuntry to which the strata belongs
5. Crop year
6. Crop”typc (sprirg or winter)
7. Units indicator
8. Thresholds applied on the report data
¢ Minimur c¢lassificaticn evaluaticn code

e Biological stage range

3-16
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® Acquisition date range

e Yield estimate acqguisition date range

LY
Security Block

1. CAS monthly report date - user input

2. Date through which rmaxinum protecticn must be retained

3. Date thrcugh which restricted access must be retained

4, Date of report generation,

Yield Estimatp_!gf Strata

1. Strata vield cstimate
2. Standard deviation of yield estimate

3. Coefficient of variation of yield estimate

4. Upper and lower cornfidence limits c¢i yield estimate

S. Probability of achieving less than 10 percent errer

in yield estimate.

Historical Yicld Data

1. Number of years of historical data available

2. Maximum historical yield for the strata with the
ated vear

3. Minimum historical yield for the strata with the
ated vear

4, Mean historical yield for the strata
5. Standard deviation of historical vield.

P

Commentary - 160 characters of user input commentary.

3-47
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3.5.2.2 Zone. FEach zone yicld cstimate report shall consist of
the following information:

A. Heading
1. Title
2. Zone nunmber
3. Zone nane
4, _Region and country to whichk the zone belongs
5. Crop vear
6. Crop t¥pe (spring or winter)
7. Units indicater
8. Thresholds applied on the report data
e Mininum classification evaluaticn code
e Biological stage range
e Acquisition date range
e Yield estinate acquisition date range
B. Sccurity Biock
1. CAS smonthly report date - user inpul
2. Date through which maxirmum protection nust be retained
3. Date through whichk restricted access must be retained

4, Date ¢f report generation,

o

Yicld E£stimate for Zonc

Yield

1. JZonc yield estimate

2. Standard deviatior of yield estimate

3-48
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E.

3.5.2.3

Al

Region. Each region yield estimate report shall consist
of the following ianformation:
1. Title
2. Region nunmber

JSC-10009

Coefficient of variation of yield estimate

Upper and lower confidence limits of yield estimate

Probability of achieving less than 10 percent error

in yield estimate,

Supportivg_pr:a

Zone areca estimate

Zone area standard deviation

Date of zone arca estimate calculation
Zone production estinate

Zone production standard deviation

Date of zore producticn estimate calculation,

Historiggl Yield Data

1.

b

Cormentary -

Nunber of years of historical data available

Maximun historical! yield for the zone with the
ated year

Mininmum historical vield for the zone with the
ated year

Mean histerical vield for the zone

Starndard deviation ¢f historical yield.

-——m

160 characters of user input commentary.
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3. Region nane

4, Country to which the region belongs
5. Crop year

6. Crop type (spring or winter)

7. Units indicater

8. Thresholds applied on the report data

o Minimum classification evaluation code

Biological stage range

Acquisition date range

e Yield estimate acguisition date range.

o

ccurity Block
—r— e

(5]
.

CAS monthly report date - user input

2. Date through which maximum protectior must be retained
3. Dbate through which restricted access must be retained
4, Date of report generation.

Yield Estimate for Region

1. Region yield estimate

2. Standard deviation of vicld estimate

3. Coefficient of variation of vield estimaze

4. Upper and lower confidence limits of yield estimate

5. Probability of achiceving less than 10 percent error in
yield estinate.

[#2]
L
w
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D. Supportive Data

1. Region drea estimate

2. Region area standard deviation

3. Date of region area e¢stimiate calculation

4. Region production estinate

5. Regien preduction standard deviation

6. Date of region production estimate calculation.,

. Historica: Yield Data

1. Number of vears of historical data available

2. Maximum historical vield for the region with the associ-
ated year

3. Mininum historical vield for the region with the associ-
ated year

t. Mecan historical vield for the region
5. Standard deviation of historica! yield.

F. Conmentary - 160 characters of user input commentary.

3.5.2.+ Country. *ach LACIE country vield estimate report shall
consist of the following information:

A. Heading
1. Title
2. Country number

3. Country name

1. Crop year



JSC-10009

Crop typc (spring or winter)

Units indicator

Thresholds applied on the report data

e Minimunm classification evaluation code
e Biological stage range

® Acquisition date range

e Yicld estimate acquisition date range.

Security Block

Yiel

CAS monthly report date - user input

Date through which maxinum protecticn must be retained
Date through which restricted access must be retained
Date of report generation,

d Estirate for Country

1.

vt

Surp
1.

2.

Country yield cstinate

Standard deviation of yield estimate

Coefficient of variation of vield estimate

Upper and lower confidence limits of yield estimate

Probability of achieving less than 10 percent error in
yield estinmate.

ortive Data

Country area estindate

Country arca standard deviation

wi
1

(V2]
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3. Date of country arca estimate calculation

4., Country production estimate

5. Country prodﬂétion standard deviation’

6. Date of country production estimate calculation,

E. Historical Yield Data

1. Number of ycars of historical data available

2. Maximum historical yield for the country with the
associated year

3. Minimun historical yield for the country with the
associated vear

4. Mcan historical! yieid for the country
5. Standard deviation of historical vield.

F. Cormentary - 166 characters of user input commentary.

3.5.3 Spring/winter/Total Wheat Producricn Estimation chcrts.

The production estimate vesults shall be ouipul 4s separate
spring, winter, or total wheat crep reports at the strata, zone,
region, or country leveis. The parameters to be presented in
cach report are specified in the follewing paragraphs.

3.5.3.1 Strata. Each strata production estimate report shall
consist of the folliowing informaticn:

A. Heading
1, Title
2, Strata number

Strata name

(95 ]
-
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4. Zone, region, and country to which the strata belongs
S. Crop year
6. Crop type (spring, winter, or total)
7. Units indicator
8. Thresholds applied on the report data
e Minimum classification evaluaticn code
e Bilological stage range
e Acquisition date range

e Yield cstimate acqulsit:icn date rarge.

1. CAS monthly report date - user input

2. Date through which maxinum protection must be retained
3. Date through which restricted access must be retained
4. Date of report generation.

Estimate {or Strata

1. Strata production estinate
2. Standard deviation of preduction cstimate

3. Coefficient of variation of preduction estimate

4. Upper and lower confidence Zimits of producticr estimate

S. Probability of ackieving less than 10 percent errcr orn
production e¢stimate,

(#2 ]
[}
w
-—
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D. Supportive Data

Strata arca cstimate

Strata area standard devfation
Date of arca estimate calculation
Strata yicld estimate

Strata yiceld standard deviation.

E. Historical Production Data

1. Number of years of historical data available
2. Maximum historical preductier for the strata with the
associated vear
3. Minimum histbricul production for the strata with the
associated year
4. Mean histerical productior for the strata
5. Standard deviation of historical production.
F. Cecmnmentary - 160 characters of user input copmentary.
5.3.2 Zcne. Each zone production estimate report shall consist

f the fo

1lowing information:

A ﬁggding

1.

Title
Zone number
Zone name

Region and country to which the zene belongs
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5, Crop year
6. Crop type (spring, winter, or total}
7. Units indicator
8. Thresholds applied on the report data
¢ Minimum classification evaluation code
¢ Biological stage range
o Acquisition date range
e Yield estimate acquisition date range.

Security Block

1. CAS monthly report date - user input

2. Date through which maximum protection must be retained
3. Date through which restricted access must be retained
4, Date of report generation,.

Estimates for Zone

1. Zone production estimate
2. Standard deviation of production estimate
3, Coefficient of variation of production estimate

4, Upper and lower confidence limits of production esti-
mate

5. Probability of achieving less than 10 percent error in
production estimate.

Supportive Production Data (for each strata within the zone)

1. Strata number

2. Strata name
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3. Strata production estimate
4. Standard deviation of strata production estimate,

Historical Produq}ﬁon Data

1. Number of years of historical data availtable

2. Maximum historical production for the zone with the
associated year

3. Minimum historical production for the zone with the
associated vear

4., Mean historical productieon for the zone
S. Standard deviation of historical production,.

Commentary - 160 characters of user input comnentary.

3 Region. Each region production ecstimate report shall
t of the following infcrmation:

Heading

—

1. Title

2. Region number

3. Region rame
4. Country to which the region belongs
5. Crop year
6. Crop tyvpe (spring, winter, or total)
7. Units indicator
8. Thresholds applicd orn the report data
e Minimum classification evaluation code

e  Biological stage range
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M
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® Acquisition date range
e Yield estimate acquisition date range.

Security Block

1. CAS monthly report date - user input
2. Datce through which maxinum protection must be retained
3., Date through which restricted access nust be retained

4. Date cf report generation,

Fstimates for_ﬂggiun

1. Region productica estimate

2, Standard deviation ¢ production estinate

3. Coefficient of variation of producticen estimate

1. Upper and lower confidence limits of production estinmate

5. Probability of achieving less than 10 percent error in
productior e¢stimate.

Supportive Production Data (for cach zone within the region)
1. Zone number
. Zone name

3. Zone production estimate

4, Standard deviation of zone production estimate.

fistorizal Production ilata

e —— ——— — i —

1. Number of years of historical data available

2, Maximum historical productiorn for the region with the
assocliated ycar

-58
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3. Minimum historical preduction for the region with the
associated year

4., Mecan historical production for the region

5. tandard deviation of historical production.

F. Commentary - 160 characters of user input commentary.

k=t ks | N | 29 - . .- - 3 s h -
3,5.3.4 &ggntrv. “aEh LAC;E country pToduct1nn cstimate report
shall consist of the following information:

A. Heading
1. Title
2, Country number
3. Country name
4, Crop year
S. Crop type (spring, winter, or total)
6. Units indicator
7. Thresholds applied ¢an the report data
e Minimum classification cvaluation code
e Biologica! stage range
® Acquisition date range
e Yield estimate acquisition date range.
B. Secuity Block
1. CAS monthly report date - user input

2, Date through which maximum protectionr must be retained
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Date through which restricted access must be retained

Date of report generation.

Estimates for Country

‘1.

2,

Country production estimate

Standard deviation of production estimate

Coefficient of variation of production estimate

Upper and lower confidence limits of production estimate

Probabiiity of achieving less than 10 percent error in
production estimate.

Supportive Production Data (for each region within the

country)

1. Region number

Z. Region name

3. Region production estimate
4,

Standard deviation of region production estimate,.

Historical Production Data

1.

2.

Number of years of historical data available

Maximum historical production for the country with the
associated year

Minimum historical production for the country with the
associated year

Mean historical production for the country

Standard deviation of historical production.
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F. Commentary - 160 characters of user input commentary,

3.5.4 Auxiliary Renorts. In addition to the arca, vield, and
production estimation reports, auxiliary reports may be optiorally
requested. These auxiliary reports shall consist of the area
substrata reports, vield strata reports, and WO position reports.

3.5.4.1 Arca Substrata Reports. The arca substrata data shall

bc obtained only for thosc countries whose base level is sub-

strata. Each substrata area estirmate repert shall consist of

the following information:
A. Headirg
1. Title
2. Substrata number
3. Substrata name

4., Strata, zone, region, and ccuntry to which the substrata
belongs

5. Crop yecar
6. Crop type (spring or winter or tctal)}
7. Units indicator
8. Thresholds applied or the report data
e Mininmum classification evaluation code
e Riologlical stage range
e Acquisition date range,
8. Security Block
1. CAS monthly report date - user input

2. Date through which maximun protection must be retained
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3, Date through which restricted access must be retained
4, Date of report generation.

Area Estimate for Substrata

1., Substrata area estimate

2. Standard deviation of area estimate

3. Coefficient of variation of area estimate
4, Upper and lower confidence limits of area estimate

5. Probability of achieving less than 10 percent error in
area estimate,

Supportive Area Data

1. Numbér of agricultural segments in the substrata

2. Number of sample segments within the classification
threshold for aggregation vs. number of sample seg-
ments allocated to the substrata

3. Perameters for each sample segment within fhe substrata
e Sample segment number ‘
e Percent classified as wheat
e DPercent other
e Percent unidentifiable
e Percent thresholded
e (lassification evaluation code

© Biological stage

® Acquiéition date (s}.
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Historical Area Data

1. Number of yeafs of historical data available.

Zé_wMaximum historical area for the substrata with the
associated year

3. Minimum historical area for the substrata with the
: associated year .

4, Mean historical area for the substrata

5. Standard deviation of historical ares.

Commentary - 160 characters of user input commentary.

Yield Strata Reports. Each yield strata estimate report

shall consist of the following informatiomn:

A,

Heading

1. Date of report generation

2. Title

3. Yield strata number

4, Country to which the yield strata belongs
5. Cfop year

6. Crop type (spring or winter)

7. Units 1indicator.

Yield Strata Data

1., Yield strata estimate

2. Variance of yield strata estimate
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3. Parameters for cach arca strata within the yield strata
® Arca stratia number
e Area strata name.

3.5.4.3 WMO Position Reports. Each WMO report shall censist of
the following information:

A. Heading
1., Date of report gencration
2. Title
3. Country.
B. WMO Data (parameters for cach MO station withir the country)
1. WMO station number
2. Latitude of WMO station
3. Longitude cf WMO station

3. Yield strata number within which the WMQO station 1s
located.,

3,5.4.4 Auxillary Report Data Requirements, In order to suppert
——— — | — R —— e — - .

the auxillary reports, the foilowing data shall be required in the
CAS data basece: '

A. Yield Strata Data
o Country 1ID
® Yield strata nunber
o Crop vear

¢ Units indicator

o Yield estimate
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e Variance of yield estimate
e Area strata numbers which belong to the yield strata.

B. ° WMO Position Data

¢ Country ID

® WMO station number

¢ Latitude

¢ Longitude

¢ Yield strata number to which the WMO station belongs.
5.5.5 Report Options. The options for report output are request
for intermediate aggregation reports and the output device(s)

for the reports. Reference the display processor (paragraph 2.2.2)
for further explanation.

3.5.5.1 Intermediate Aggregation Reports. In addition to the
final aggregation report, all the interim aggregation reports that
support the final report may be output.

3.5.5.2 Auxiliary Reports. Each of the auxiliary report types
may be output for a country per a request at input command time.
Reference input command processor (paragraph 2.2.1) for further
explanation.

3.5.5.3 Output Devices. Any combination of the batch devices or
CRT may be specified as the output device(s) for report generation.
The batch devices include a magnetic tape and a line printer.

3.5.5.4 Data Suppression Flag. At any time during report display,
the suppression of the output of supportive and historical data
may be requested or overridden,
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SECTION 4

CAS DATA BASE SOFTWARE

4.1 GENERAL

Requirements far CAS data base software have been segregated into
three main functional areas, Paragraph 4.2 addresses requirements
for data base rmanagenent services to define, initialize, and update
CAS diata bases in the batch environment, FParvagraph .3 defines
requirenents for interfacing with CAS applications software [scc-
tion 3). Paragraph 4,% defines requirements for interfacing with
the CAS Data Base Chaage Progran,

-
~-

.

-

4.2 CAS DATA BASE MANAGEMENT

The data base marnagement software shall previde all services nec-
essary to construct and mailntain CAS system data bases, Recuired
services shall include capabilities to define, irnitiallice, and
load CAS data bases and to modify selected data base contents both
in a batch envirvrornment and throuph terminal inputs (application,
processing, All parameters in the data base that centain wheas

values ftor area, yield, and preductien shall he in metric units,

The fellovwing paragraphs address basic data base maragerment func-
tions required for data base defipmitien, initialication, and dbatch
rode processing of raw data inputs recelved frem external sources,
Descriptions of the media, format, and transrmissicn of cach ex-
ternal data source input reflect those defined in appendix €,

4.2.1 External Data Sources. An external dara source is defd
Aere to mean any scurce whiah generates data inputs fer the CA
at facilities other thanr the PDP I./45 confipguration iecated i
Building 17 atrt the JSC,

External data sources arve defined as inputs frem the Classifica-
tion and Mensuration Subsysiem (CAMS), Data Acguisirtion, Prepro-
cessing, and Traansmissien Subsystem [DAPTS), Yieid LEstimation
Subsystem (YES), and LACIE allocation data.
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CAMS Data. Raw CAMS data inputs shall be received on a
daily basis for initial processing by a CAS preprocessor
(see section 5). Subsequent data base updating shall be
performed by appropriate CAS data base management services
upon receipt of a preprocessor-generated magnetic tape of
sample segment classifications.

DAPTS Data. DAPTS inputs shall be provided to the CAS sys
tem on a yearly basis, Data provided by DAPTS shall inclu
spring and winter wheat values for acreage, yield, and pro
duction by substrata, strata, zone, region, and country as
applicable to a given country. CAS shall provide storage
and retrieval facilities for a maximum of (the latest) 15
vears of DAPTS data, DAPTS data shall be provided to CAS
in’ the form of 9-track computer-compatible magnetic tapes.

YES Data. YES .data shall be provided to the CAS on a
monthly basis. Yield strata-correlated ddta such as yield

"strata coefficients and WMO stations as well as meterolog-

ical data shall be provided to CAS. Up to 15 entries of
yield estimate data per crop type shall be stored on disk
for a given crop year. YES data shall be provided to CAS
in the form of magnetic tape and punched cards,

Allocation Data. Allocation data shall be provided on a
crop year basis for each LACIE country. Allotation data
shall define each level which comprises a country hierarch

Data Base Siructuring/Design. Data base structuring/desig

capabilities shall include provisions for data base security, ini
tialization, and hierarchical definition of required CAS data
base(s). The CAS data base shall be sized to hold a minimum of

2 crop years of data for each data type.

4.2,2,1

Data Base Security. The integrity and security of CAS

data bases shall be accomplished by operationally controlling
access to the data base and by utilization of the standard securi
features offered by the RSX-11D Operating System. Protection of
programs and data shall be provided by the utilization of a User
Identification Code (UIC) and passwords.
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4.2.2.2 Initialization. The process of data base initialization
includes those preliminary functions which must occur before a
data base can be considered available for user access. Functions
involved in this process may require utilization of certain main-
tenance capabilities such as data base purging (either a complete
data base or selective data within a given data base); data base
definition processing; data base loading (e.g., from a previous
dump or .checkpoint tape); and initialization of internal tables,
indices, pointers, etc.

All terminal users must be signed off from the affected data base
prior to initialization processing and, once processing begins,
shall be locked out from acce551ng that data base until 1n1t1allza-
tion is completed.

4,2,2,3 Data Base Definition/Hierarchy. The CAS data base shall
consist of multiple data files, A data file shall be defined for
each LACIE country for each data type (CAMS, YES, DAPTS) for each
‘crop year. Allocation data shall be provided to the CAS each crop
yvear for each of the LACIE countries. Allocation data shall define
the gecographical hierarchy employed in CAS data acquisition and
shall be utilized as the logical structure definition of CAS data
files. Allocation data -shall also be stored on disk for use by
application and display generation software.

The data base management software shall utilize a step-down con-
catenation of allocation ID's to perform data storage and retrieval
operations within a given data file. The actual physical organi-
zation of a data file shall be transparent to applications inter-
facing with the data base management software.

The following paragraphs address storage and retrieval conventions
of CAS data files for each data type.

A, CAMS Data Files. For a given crop year, a data file shall
be defined for each LACIE country for storage/retrieval of
CAMS-only data., A physical record within a CAMS data file
shall be referenced through the concatenation of the follow-
ing allocation identifiers as applicable to a given country.

e Country ID

e Region ID
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the allocation hierarchy. Each logical record shall con-
tain values for the following parameters:

e Epoch year

o Crop (harvest) vear

e Spring/winter wheat designator

e Historical wheat area

¢ Historical wheat yield

¢ Historical wheat production.

The storage/retrieval of DAPTS data shall occur at each of
the following hierarchical levels as applicable to a given

country.

e Country

e Region
e Zone
e Strata

e Substrata,

YES Data Files., A data file shall be defined for each
LACIE country for storage/retrieval of yield estimate data
for each crop year. Each physical record of yield estimate
data shall contain logical records of monthly estimate data
for a single area stratum, A physical record of yield es-
timate data shall be referenced through the concatenation
of the following allocation identifiers as applicable to

a given country.

e Country ID

e Region ID
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