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PART I: COMPOSITE VOLUME TRAFFIC PROFILES FOR APM

1. INTRODUCTION

The aim of this project was the production of composite
daily traffic volume profiles for thirty-one airports. These
airports are listed in Table 1. The scheduled profiles produced
for input to the APM are normalized minute-by-minute profiles,
averaged for all days in a given cluster. Three clusters are
always used, although capability for variable suspension of
clustering has been introduced. Scheduled profiles are generated
from extracted and sorted versions of OAG tapes. Weather data
is used to separate days for 1972 and 1973 into VFR and IFR days,
and subsequent calculations are carried out separately for these
two sets of days. Volume distributions for scheduled and non-
scheduled operations are obtained from tower data, and these
distributions are interfaced with output from the clustering
process to produce cluster frequencies. Cluster frequencies
are the key to the annualization process, and are used to
interface unambiguously tower data for two years (731 days) with
OAG data for one month per quarter. The annualization process
uses tower, weather, cluster frequency, and clustered scheduled
profile files to produce files for input to the APM. These
files are of four kinds: daily, header, annualization, and
profile. All program source files and save files, as well as
data files, produced in the course of this job have been stored
on library tape 4368, using TAPE, and can easily be retrieved

from it. Program files are also on tape 4747.



BOS
DCA
BAL
EWR
JFK
LGA
IAH
PHL
PIT
IAD
FLL
JAX

MIA

TPA
ATL
CLT
ORD
DTW
MSPp
CLE
STL
MSsY

DAL

Table 1. Airports

Boston

Washington National
Baltimore

Newark

Kennedy

La Guardia

Houston

Philadelphia
Pittsburgh

Dulles International
Fort Lauderdale
Jacksonville

Miami International
Milwaukee (Mitchell)
Tampa International
Atlanta

Charlotte, N, C.
Chicago (O'Hare)
Detroit (Metro Wayne)
Minneapolis -~ St., Paul
Cleveland

St. Louis (Lambert Field)
New Orleans

Dallas (Love Field)



DEN
SLC
LAX
SFO
LAS
SEA

HNL

Table 1.

(Cont'd)

Denver

Salt Lake City

Los Angeles

San Francisco

Las Vegas (McCarren)
Seattle - Tacoma

Honolulu International



2, OAG PROCESSING

OAG processing was carried out for two distinct sets
of tapes: those for January, February, and March of 1975; and
those for February, May, August, and November of 1972 and 1973.
Listings of programs referred to in Sections 2,1 and 2.2 comprise

Appendix A,

2.1 1975 OAG

OAG data for 1975 was used as test data for the profile
and cluster software. Conversion of tapes from EBCDIC to ASCII
was uneventful, and extraction (OAGRD) and multi-linear sorting
(OAGRD2) was carried out for five airports -~ ORD, BOS, CLE, SEA,
and MIA - without difficulty. Minute-by-minute profiles were
produced on tape, and quarter-hour profiles on disk for the five
airports. It was discovered that a list of equipment codes used
by the profile generation program (OAGPRF) was incomplete, but
this did not adversely affect 1975 processing, whose only aim
was to compare cluster trees for individual months with those
for the quarter. In addition to operations profiles, the profile
generation process produced mixes (for five classes), hourly
concentrations and arrival/departure ratios, as well as the total
volume for each day. The profile generation program is run for
one month of OAG data at a time, and requires two tape drives,
. one for OAG input and one for profile output, The program also

uses a temporary disk file of variable size, its upper limit



being somewhere helow 2000 blocks, The size of this file depends
on the number of OAG records being processed. Quarter-hour
profiles are stored on disk for future clustering. Both tape

and disk output files are unformatted. When testing was being
carried out for 1975, disk output for all airports was written

to a single file for each month. These were named JAN75,DAT,
FEB75.DAT, and MAR75.DAT. Their further adventures are described

in Section 3.1.

2.2 1972 and 1973 OAG

OAG tapes for 1972 and 1973 are 7-track BCD with three,
or sometimes four, of these tapes containing the records for
each month. OAG data for these two years is currently available
for one month per quarter. Record length varies from month
to month, but is generally fixed within each month. These tapes
were converted to ASCII with output for all of the input tapes
for a month going to one output tape with three, or sometimes
four, files, November 1973 has four files, and May 1973 was
expected to have four files. Conversion problems necessitated
discounting one of the May files. The number of records lost
is assumed to be quite small; even without this file, May 1973
has more records than any other of these eight months., Table 2
records the total number of OAG records extracted for each of

the eight months for thirty-one airports.



Table 2. OAG Records Extracted for 31 Airports

Month No. of Records
February '72 14931
May '72 14857
August '72 15790
November '72 15369
February '73 15476
May '73 16913
August '73 16190
November '73 15131



Extraction and multi-linear sorting were done for
thirty-one airports for each month. OAGRD extracts, from the
several files on the converted OAG tape, records which are
either arrival or departure records for one of the listed
airports, and writes a single file on an output tape. OAGRD2
then performs a multi-lirear sort of the extracted records,
and writes to an output tape separate files for each of the
thirty-one airports. This map from extracted records to
sorted records is not one-to-one, as any record for which
the arrival and departure airports are both on this list, is
written to two files on the output tape. This was the case
for about one-third of the extracted records. Table 3 contains
an example of this process for May 1972,

By the time profile production was begun in earnest,

a number of changes had been made in OAGPRF. Tape requirements
were the same as for 1975 (See Section 2.l), and a temporary
disk file was still being used. Mix classes had been expanded
to eight, and a complete listing of equipment codes provided
(See Table 4). Any equipment code not listed is assumed to be
for a small aircraft (class 7), and in fact class 7 codes are
not even listed in the program.

Quarter-hour profiles are still written to disk, but
a separate disk file is written for each airport. See Table 5
for the naming convention used for these files. Eight quarter-

hour files are produced for each of the 31 airports. Section 3.2



Table 3, Multi-linear Sort for May 1972

Input records = 14857

airport extracted rec's airport extracted rec's

BOS 840 CTL 196
DCA 758 ORD 1995
BAL 323 DTW 593
EWR 609 MSP 431
JFK 1413 CLE 464
LGA 920 STL 587
IAH 458 MSY 387
PHL 728 DAL 852
PIT 674 DEN 541
IAD 213 SLC 193
FLL 233 LAX 1478
JAX 151 SFO 1014
MIA 901 LAS 259
MKE 241 SEA 456
TPA 329 HNL 401
ATL 1182

Total output records = 19820



Table 4. Assignment of Equipment Codes to Aircraft Classes

Class 1 - 4-engine, wide body = 747, 74F

Class 2 - 4-engine, standard and stretched - D85S, D8F, B3F, Y62,
pcs8, 707, ssc, Y76, GAL, T44, sTv, V10, suv, 720, 880,
990, B2F, B7F

Class 3 - 3-engine, wide body - D10, L10, A3B

Class 4 - 2-engine, standard and stretched - 111, BAC, S1l1, 737,

- 73s, VL3, VL6, CVS, CVF, CVL, J60, FAL, DME, DC9, D9S,
D9F, FFJ, F28, HAN, HSJ, LJT, T24, T04, T34, VF6, JET,
D95, J6

Class 5 - 3-engine, standard and stretched - 725, 727, 72F, CM4,
— __ TRD, TiC, T1E, T2E, T3B, Y40, T54

Class 6 - large turbo-prop, piston - AVS, AVR, AV, MER, ME, VAN,
— BRF, C44, CcL, cv2, c2, cv3, C3, Ccv4, c4, CV5, C5, CVe, C6,

CVR, Al, A2, Al2, A24, AO02, AN, Al0, A22, A26, ARE, CV,
PCU, CU, DBV, B2, PDS, DS, DHC, DHF, DC3, D3, DPC4, D4,
DC6, D6, D6A, 6A, D6F, D6B, 6B, D6C, DC7, FPR, F27,
¥7, FH7, FH, PGU, GU, 748, A0, Y14, Y4, Y18, Y8, LEC,
LE, LHE, LXA, PHR, HR, MR4, M4, Y51, ¥YS, N26, N2, NAT,
Tl4, T4, VIS, VV, VE, V70, v80, V8, YK2, Yll, SU, A5,
CO, N2

Class 7 - small aircraft - AL6, A50, A5, ACD, AD, B99, B9, BBR,
B8, TBS, TB, B8O, BQ, AT1l, C45, BDE, B18, B8, TBH,
BON, BW, BBO, BTP, BT, BC4, B30, BRF, BRT, BR, BN1,
BN, BNT, CAR, CR, CES, CE, PCB, CB, DDV, DO, DDR, HRN,
HH, DHO, OT, PR4, R4, PTD, TD, DTO, TO, DTB, D28, DR,
c82, GGS, GG, GGM, GM, GW1l, GW, GSA, PHA, HA, HLD, HD,
PHP, HP, COV, L4T, L1S, MMB, MvZ, L60, L20, L41l, PlA,
PP6, PC, PAP, PA, PAZ, PZ, PCH, CH, PNV, PN, PTC, PT,
PPS, PS, SXv, Sv, PsM, SM, Tc4, TC, TPR, PRP, ZZ, 601,
402, Ts4, SWM, ST2, MV2

Class 8 - other - helicopters and hovercraft - ALO, AL, AB4, AB2,
205, sA3, vT7, HOV, KH4, S34, s61, sl, s55, s58, Ps4,
s4, 473, JR



Table 5. Naming Convention for Quarter-hour
Profile Files for 1972 and 1973

TLC = a three-=letter code

Month Name of quarter-hour file
February '72 TLC21
May '72 TLC22
August '72 TLC23
November '72 TLC24
February '73 TLC31
May '73 TLC32
August '73 TLC33
November '73 TLC34
merged 8 months TLCPM



records the rest of their history.

In addition, minute~by-minute profiles now record
arrivals and departures separately, and peaking factors are
calculated for each day, for later conversion to a peaking
factor for the year. For a more detailed discussion of running

the profile generation program, see Section 7.l.



3. CLUSTERING

For the purposes of this report, clustering can best
be regarded as a process for assigning the elements of a set
into smaller subsets with the property that any element of a
subset is more similar to the rest of the elements in its
subset than it is to the elements in the other subsets., 1In
line with this, the "clusters" here discussed are merely sets
of days for a given airport with traffic profiles similar in
shape. 1In all cases, normalized data was clustered, and
therefore differences in volume levels do not affect the
clustering as used here. Comparisons of clustering for normalized
vs. raw data for 1975 showed differences in threshold values
but not in cluster assignment,

Existing software for hierarchical clustering was used
to analyze OAG traffic profiles for 1975 by producing dendrograms
("trees") to be examined by the initiator. This software is
described in detail in report KHL-TSC-76-1396 (Cluster Analysis
Programs) dated April 20, 1976. 1In addition, software was
developed for plotting individual daily operations profiles
and clustered profiles. Further modifications of the cluster
software consisted of the addition of a routine to suspend
clustering at three clusters, and a more sophisticated routine
to provide, as an option, variable suspension of clustering.
Production of dendrograms was not desired for 1972 and 1973,

Programs mentioned in (the following) Sections 3.1

and 3.2 are listed in Appendix B,

1-12



3.1 1975 Clustering

Clustering was performed separately for each of the
quarter-hour profile files JAN75.DAT, FEB75.DAT, and MAR75,DAT,
and dendrograms were produced (program PCLUST). The data on
these three files was then merged by PRFMRG, and clustered.
Four trees for each of the five airports were given to the
initiator, and it was decided that three clustered profiles
would be adequate to represent traffic profiles at any airport.
Figure 1 provides an example of a dendrogram.

In addition to the trees, a selection of plots of
daily profiles and of clustered profiles, produced by program
PRFPLT, was provided the initiator. On the basis of the
appearance of these plots, it was decided that correlation
coefficients would provide a good measure of the validity of
using one month of OAG data to represent each quarter., A
program (CORAL) was written to correlate, for each of the
five airports used in 1975 calculations, three-month clusters
with February clusters, February clusters with each other, and
days from the three-month period with the February clusters.
These correlations, as expected, were quite good. Figure 2

is a sample of the output of the correlation program.

3.2 1972 and 1973 Clustering

For 1972 and 1973, no clustering of individual months
was required. PRFMRG merges up to eight monthly quarter-hour

profile files into a single file for each of the airports.
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The profiles are then clustered by CLUSTR, which optionally
prints the trees, and optionally saves them on tlcST.DAT for
future reference, CLUSTR also writes a disk file, named from
the three-letter code tlc, tlcCL.DAT, which contains a cluster
number for each day on the input file, and a list of the total
daily volumes for each day on that file. File tlcCL.DAT is
later used to produce cluster frequencies (See Section 6,0).

Once the cluster assignments have been made, AVGPRF
is run for each of the profile tapes., This program adds data
for each day to the appropriate cluster and writes these
partially clustered profiles to a disk file. See Table 6 for
the naming convention for these files, AVGMRG.F4 then merges
them and computes averages for each cluster for all averageable
quantities.,

When clustering was begun for 1972-73 data, it was
found that these clusters did not behave as expected, It was
then decided by the initiator that only 1973 OAG data would be
used. Files written by AVGPRF were given the last four tags

in Table 6, - and these four files averaged by AVGMRG.



Table 6. Naming Convention for Files of Clustered Profiles

TLC = three-letter code

Month File Name
February '72 TLCOL
May '72 TLCO2
August '72 TLCO3
November '72 TLCO04
February '73 TLCO5
May '73 TLCO6
August '73 TLCO7
November '73 TLCOS8
merged file TLCCP

1-17



4, WEATHER DATA PROCESSING

A TDF-14 tape containing ceiling and visibility data
for 30 stations for the years 1970-1974 was first converted
from EBCDIC to ASCII. Figure 3 provides a sample of the data
on this tape. Data for 1972 and 1973 were then extracted by
EXTWEA and written to tape. Data on this tape consisted of
eight observations per day of ceiling and visibility for each
day of the two year period. Eight formatted records were
thus required for each day at each station, a total of 175,438
records in all (two fewer than expected - see below).

Program WEACOM was then used to compact this ceiling
and visibility data, and to write data for each station on a
separate file on an output tape. This program also blocked in
two missing records for station 24233 (Seattle) for December, 1972,

In general, TDF-14 tapes display a deplorable tendency
to be missing records, and sometimes to have extra records.

The only information provided regarding these missing records

is the months within which they occur, and this only in

the form of a monthly record count. A closer examination of

the data on these tapes than was deemed necessary for the
purposes of this project would be required to establish the
precise locationsg, or rather times, of these missing observations.

Fortunately, the two missing records for Seattle were
the only lacunae in the 1972 and 1973 data for the thirty

stations used. Numerous other anomalies were observed in
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record counts for 1970, 1971, and 1974 data, which were also
included on the original TDF-14 tape. Record counts for tapes
of 10 years of weather data, 1955-1964, also examined for

this project, revealed hundreds of gaps.,

The compaction procedure produced one record/day for
each station, unformatted. These records were then read in by
program VFRIFR, which made a list for each station of which
days were VFR and which were IFR. This is simply a list, for
each station, with 731 entries, each a 0 or a 1. IFR weather
is indicated by a 0; VFR weather by a 1. This program also
assigned the appropriate three-letter airport code to each
station, heretofore identified only by a station number, and
wrote the airport code and the VFR/IFR list as one logical
record on an unformatted disk file named from the three-letter
code, tlcWE,

A list of station numbers and the corresponding airport
codes is found in Table 7, Figure 4 is a sample of the content
of a weather file,

The reader may, by now, have noticed that while traffic
profiles were generated for thirty-one airports, weather data
was received for only thirty. Comparison of the list of stations
(Table 7) with the list of alrports (Tahle 1) reveals that it
is indeed Fort Lauderdale which is missing from the weather tape.
Consultation with the initiator further revealed that this was

an expected deficiency. Miami's weather was chosen, by reason
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Table 7.

Weather Station Numbers and
Corresponding Airport Codes
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of spatial disposition, as the best available approximation
to Fort Lauderdale's, and a copy of Miami's weather file was
made with "FLL" substituted for "MIA".

Listings of the programs discussed in this section

are to be found in Appendix C,



54 TOWER DATA PROCESSING

Tapes of FAA form 7230.1 (tower data) were received
for 1972 and 1973, four BCD tapes per year. These were converted
to ASCII and data for thirty-one airports extracted. This
extraction was done by TOWRD for 1972, and TOWRD3 for 1973.

The only difference between these two programs is the contents
of a list of the locations of the desired airports on the tower
data tapes. These lists were different because in 1972, 347
airports filed form 7230.1 with the FAA and in 1973, 353 did.

No identification is made on these tapes of airports, and there
is no demarcation between data for different airports. Instead,
a separate directory is provided on punched cards and listing.

Eight disk files were written by the tower extraction
programs, TOWRD wrote TW721.DAT, TW722,DAT, TW723.DAT, and
TW724.DAT, TOWRD3 wrote TW731.DAT, TW732,DAT, TW733.DAT, and
TW734.DAT. In other words, a separate disk file was produced
for each input tape. These files include the three-letter codes
for the airports, and are unformatted with one logical record
per airport.

These files were merged pairwise by TOWMRG, which takes
two input files, one for 1972 and one for 1973, and writes one
file for each airport with 1972 and 1973 data merged. These
output files are named tlcTW.DAT,

Next, program TOWER separates tower traffic for VFR

and IFR days; calculates non-scheduled mixes for each day;



computes scheduled and non-scheduled volume distributions;
assigns days to "boxes" on the basis of their scheduled and
non-scheduled volumes; calculates average volumes and mixes for
each "box"; and computes two-year means for air carrier, air
taxi, general aviation, and military traffic.

Input files for TOWER are tlcTW.DAT and tlcWE.DAT,
Two output files are produced. File tlcTO.DAT contains two-
year means for AC, AT, GA, and MIL traffic, and for non-scheduled
mix (one record); for VFR and IFR days, number of scheduled
distribution levels, number of non-scheduled distribution levels,
number of days in each "box", and averages for scheduled and
non-scheduled volumes and non-scheduled mix for each "box",
and scheduled and non-scheduled distribution intervals (two
logical records - one IFR, one VFR). File tlcIV.DAT contains
the number of VFR and IFR days, and scheduled distribution
intervals, This file is intended for use by the cluster frequency
program (See Section 6.0),

Programs discussed in this section are listed in

Appendix D.



6. OAG - TQWER INTERFACE

The key to the interface between OAG data and tower
data is provided hy CLSFRQ, a program which calculates cluster
frequency. Given an upper bound and a lower bound for volumes,
a cluster frequency is simply, for the days whose OAG traffic
volume falls between the lower bound and the upper bound, the
fraction of those days which belong to a given cluster. CLSFRQ
reads cluster assignments and daily volumes from tlcCL.DAT,
and scheduled volume intervals from tlcIV.DAT and computes
cluster fractions (frequencies).

Once the cluster frequencies have been calculated,
APMFG can be run. This program reads from files tlcCP.DAT
(written by CLUSTR), tlcTO.DAT (written by TOWER), and tlcCF.DAT
(written by CLSFRQ), and generates files to be read by the
Airport Performance Model (APM),

The output files are tlcDF.DAT (daily file), tlcHF.DAT
(header file), tlcAF.DAT (annualization file), and tlcPF.DAT
(profile file). Table 8 provides a detailed description of the
structures of these files,

Programs discussed in this section are listed in

Appendix E,



Table 8. Structures of Files for Input to APM

1. tlcDF.DAT ' ~ ~
daily file record (1) - Vs, Vs MIXN(BJ, WTHR (24)

racord (2a)
24X~

irecord (2b) - ARR®, DEPD
record (2c) - Pg (60,2)

WIHR default is 24 x 1 = VFR.

2. tlcHF ., DAT

header file record (1) tlec, PF, N;, Ng, NRUNS
GV oV oV oV el | i 5
record (2) Vae, Vap, Voar Vurnr Vacr Vape VGA'

3. tlcAF ., DAT
annualization record (1) NRUNS(box)[=3), n,, n,, n,
file ~ "
record (2) Vg(box), Vi (box) , MIXN{box)(B),
IFR/VFR(0/1)
record (3a,b,c){n; (run #), p, (profile #=1,2,3),

wy(box)}, i =1, 2, 3

4, tlcPF.DAT

profile record (1) profile number = 1, 2, 3
file *h *
record (2a) Hour(=1,24), MIXS (8), A/D h
3% CONCEN ™D

24X

* *
record 2B) ARR h, DEP h

record (2c) P;h (60,2)
All files are unformatted. BEach line corresponds to one logical

record.

Hour (=1,24), Mxxg(a), a/pR, CONCEND

~

T
VMIL



7 REVISING THE DATA BASE

Two kinds of changes are possible in the data base
generated for the APM: 1) expansion by adding data for additional
airports for 1972-1973, 2) wuse of data for some other year or
years. The following sections provide a detailed, though not
necessarily complete, description of program modifications and
production runs that would be required to make either of these
changes. Table 9 lists the source data that was used in

preparing APM files for 1972-73.

7.1 OAG

OAG tapes are required for one month of each quarter
of a year or years, If the 72-73 data base is being expanded
to include other airports, the OAG tapes listed in Table 9
are the ones that will be needed. If another year is being
done another set of tapes will be needed.

OAGRD will be run for each OAG tape. If the list of
airports is not the same as the list in the program, it will
be necessary to make the following changes:

Dimension AN and ANS as the number of airports on the
list, and substitute that number for 31 in the statement
"TF (NA.NE.31) go to ...". Substitute the list of airports for
those in the statement DATA ANS/'BOS', ..., 'HNL'/, make the
same changes in OAGRD2, and OAGPRF. If the same list of airports

for a different year is being used, no changes are required.



Table 9., Tapes With Source Data (ASCII)

OAG Month Reel ID Blocksize # Files Assigned %o
Feb., 1972 4465 2100 3 CONDELL
May 1972 4466 2200 3 "
Aug. 1972 4467 2200 3 "
Nov. 1972 4620 2200 3 b
Feb. 1973 4370 2200 3 "
May 1973 3787 2200 3 "
Aug. 1973 4752 2200 3 "
Nov. 1973 4762 2200 4 "
Tower Year Airports Reel ID Blocksize Assigned To
1972 1-100 2615 540 CONDELL
1972 101-200 2622 540 "
1972 201-300 2623 540 J
1972 301-347 0035 540 )
1973 1-100 0075 540 i
1973 101-200 0167 540 i
1973 201-32¢ 0202 540 N
1973 301-353 0460 540 L
Weather Years Reel ID Blocksize Assigned To
1970-1974 0468 625 CONDELL
1972-1973 0467 625 "



One run of OAGRD will be made for each month of OAG
data, This program reads a specified number of files from an
input tape and extracts those records whose arrival or departure
codes are on the list of airports. An available option is to
type in a list of airport codes rather than extract records
for all of the airports on the list.

Figure 5 is a sample batch control file for OAGRDZ,
and Figure 6 part of its log file. The input is similar to
that for OAGRD. In this example, fourteen of the airports
have already been sorted, and these files are skipped on the
output tape. Since fewer than 31 airports are left to be sorted,
a list is read in of those remaining. This feature is useful
in the event of system crashes, parity errors, hung devices or
other misfortunes which may occur during program execution, as
only the output for the airport being sorted out at the time
is lost. OAGRD2 also produces a disk file called FOR21.DAT,
which lists the number of records written for each airport.
This file was historically significant, but no longer has a
function. An example, produced by the run in Figure 5, is
given in Figure 7. The same is true for OAGPRF. Batch control
files for this program are shown in Figures 8 and 9. Figure 8
is for a complete run, Figure 9 for a partial run, Note that
files are skipped on both input and output devices., If the

files on the input tape are not arranged in the same order



MTALLE/REI4263/VI1QTRRaL AVEANA=AREZ AU oo

" IF(ERROR) REGUEUE
X ' A=d4342' 2UE
. IF(ERROR) ,REQUEUE
. D 461
- JREWIND 171
" +SET BLOCKSZE 14122008
. «SET BLOCKSIZE 1712200
LSKIP 17114 FILES
) R JOBCOS
S 18120 .
- (EX DAGRD2 .
17
- TPA,ATL,CLT,ORD,DTW,MSP,CLE,STL,MSY, DAL DEN,SLC,LAX,SFO,LAS,SEA,HNL
16
» 17
Y +R_JOBCOS o
" 18190
*_ DISMOUNT 161 o
N (DISMOUNT 17
" s AME
" Figure 5. Sample OAGRD2 Batch Control File




#1:31:58 MONTR

A1:31:58 MONTR . REWIND 17:

P1:32:160 MONTR

P1L332:0@ MONTR ,,SET BLOCKSIZE 16:2289

A1:32:¢@ MONTR

p1t32:2@ MONTR ., ,SET BLOCKSIZE 17:2204

A1i32:ip2 MONTR

$1:32i02 MONTR ,,SKIP 17:14 FILES

1:32:26 MONTR

@1:32326 MONTR . ,R JOBCOS

@1:32126 USER

#1:32:28 USCER

21:32128 USER LOGIN TIME (EXAMPLE- 16:7%) = 18100
A1:32:28 USER CONNECT ¢c05T = § 2,0

$1:32:28 USER CPU COST = § .11

p1t32i28 USCR NISK ACCESS ¢OST = § °2a,05
A1:32:i29 USEX ESTIMATER N1SK STORAGE & LPT GOST3 = § n0.2¢
01:32:29 USER ESTIMATEn TOTAL CQST = § ne.22
21:32129 MONTR EXIT

?1:32:29 MONTR

#l:132:29 MONTR ,,..EX OAGRN2

P1:32131 USER LOADING

21:32:37 USER

@1:32:337 USER 0AGRD2 2K MORE

B1:32:¢37 USER EXECUTION

21:32:38 USER

@1:32:38 USER HOW MANY AIRPORTS?

P1132:38 USER 17

#1:32:38 USER

P1:32138 USER NAME ATRPORTS - 3 LETTER CODES - N(&a3,1X)
21132138 USZR TRA,ATL,GLT,0RD,DTH,MSP, CLE,STL,MSY, DAL, OFN SLE,LAX,SFO,LAS,
21432438 USCH

21332438 USEX INPUT TAPE DEVICE NUMBEKR?

P1:32:38 USTh 16

M1:32:38 USER

P1:32:38 USTK QUTPUT TaPE DEVICE NUMBCH?
A1332:138 USgx 17

M1:135:15 USER

71135815 USER RECOROS = 10009

21136813 USEx FOR TPA, RECORDS FXTRACTED = 331
71136313 USER RECORDS READ = 16192

B1:37:p6 USER RECORDS = 200002

Pli44:p2 USER RECORDS = 3np0a

71144355 USER FAR AT, RECORDS FXTRACTED = 1350
21:44:55 USER RECORDS REAND = 16192

?1:47:58 USER RECOROS = 4000202

?1:49:55 USER FOR CLT, RECORDS FXTRACTED = 228
P1:49155 USER RECORDS READ = 18190

A1i51:22 USER RECORDS = 500200

M1:57:15@ USER RECORDS = 60000

N2:00123 USEx FOR ORD, RECORDS FXTRACTED = 2176
22:92123 USER RECNRDS READ = 14190

p2:p@1idp USER RECORDS = 70000

32:p4349 USER RECORDS = LYY 1L

P2:p5123 USER FOR DTW, RECORDS FXTRACTED = 646
B2:99:93 USER RECORDS READ = 1619¢

P2:06:58 USER RECORDS = °0pas

@2:08:31 USER FOR MSP, RECORDS EXTRACTED = 427
P2:PA32 USER RFCORDS READ = 16197

p2:@9t16 USER RECORDS = 129000

22:13147 USER RECORDS = 110000

Figure 6. Sample OAGRDZ Batch Log File |



FNOR TPA, RECORDS EXTRACTED = 331
RECORDS RHEAD = 161948
FOR ATL, RECORDS EXTRACTED = 1350
RECORPS READ = 16190
FOR CLT, RECORDS FEXTRACTED = 228
— RECORDS READ = 1619
FOR ORD, RECORDS EXTRACTED = 2176
RECORDS KiEAD = 16190
FOR 0OTWw, RECORDS EXTRACTED = 646
RECORDS READ = {6190 -—
FOR MSp, RECORL:S EXTRACTED = 427
—  RECOPDS-READ—= 16190
FOR CLF, RECORDS EXTRACTED = 484
l U l J ll
FOR STL, RECDRDS EXTRACTED = 659
——— RECORPS—READ— +6-1+90
FOR MSY, RECORDS EXTRACTED = 388
- RECORDS READ-=—— $619n—
FOR DAL, RECORDS EXTRACTED = 1010
— RECRRDS -REAR——= +6+96
FOrR D®pn, RECORDS EXTRACTED = 673
e RECORDS READ = e IGA e
FOR SLC, RECORDS EXTKACTED = 220
— RECORPS—READ—=—— 16190 — o= < —— i
FOR LAX, RECORDS EXTRACTED = 1547
RECBS—REAPR - = +6-+51r
FOR SFO, ReCORDS FXTRACTEND = 1057
—  RFCORPAS REAP—#—— —tot9n— — - ——— — e
FOR LAS, RECORDS EXTRACTED = 306
—— —  RFCARPSREAD—E—— — gty - -
FOR SEa, RECORDS EXTRACTED = 459
—‘—"—‘W 640
FOR #WL, RECORDS FXTRACTED = 451

RECORDEREAP3— 161G — e — =

Figure 7. Sample FOR21.DAT From OAGRD2




-

~

o

IS

___oR SETSRC

T
C PVT3: g
T
«R JOBCUS L o
14:00
«RUN CLUSTR o o _
NO
3
YES
2,4 R
YES
__sRJOBCOS e
14300

Figure 10, Batch Control File For CLUSTR




Currently, ARRAY is dimensioned 12000 and PROX is dimensioned
800Q0.

After clustering is complete, AVGPRF, using disk files
written by CLUSTR and tapes written by OAGPRF, begins the
averaging process for profiles and related quantities. AVGPRF
writes interim disk files, one per month for each airport,
containing summed quantities for the parts of each cluster in
the month. As AVGPRF is run for each month, specify which month
is being done. Simply number the months 1, 2, 3,...up to the
number of months being done. Put them in chronological order.

Array MONTHS stores the number of days in each month
being used, in chronological order. Dimension MONTHS as the
number of months, and NDC and PFS as the total number of days.
Subroutine WRT also uses some of these arrays., If more than
eight months are being used, it will be necessary to expand
array NNM, which contains the tags for the disk files AVGPRF
produces. See Table 7 for a list of these tags. If another
number of clusters than three is being used, it will be necessary
to change the dimension of everything that has a "3" in it.

Once AVGPRF has been run for each month, there will
be one disk file per month for each airport. AVGMRG merges
these files; any changes made in previous programs should be
extended to this one. NF is the number of input files, equal
to the number of months; NDAYS is the number of days. There
are two subroutines, READD, which reads the files written by
AVGPRF, and WRT, which writes an averaged output file. The

output file is named tlcCP.DAT. Device 20 is
1-39



output file is named tlcCP.DAT, Device 20 is used for output,
and device 21 is used for input files. The files tlcCP.DAT

will be used by APMFG, described in Section 7.5.

7.3 Weather

Weather data processing is independent of all other
processing. There are three stages involved: data extraction,
data compaction, and determination of VFR and IFR days.

Program EXTWEA extracts ceiling and visibility data
from a TDF-14 tape. Records are read in I format and any
records containing non-numeric data are reread in (20Al) format
and written to the terminal., They are also written to the output
tape.

To extract weather data for some other year or years,
only two statements need be changed. Rewrite the statement
IF (IA(2) .EQ.72.0R. ...) GO TO 100 to specify the year or
years desired. Similarly, rewrite the statement
IF (AR(7).EQ.'2'.0OR.,...) GO TO 500. Of course, the statement
10 FORMAT (I5,4I12,1X,2I3) could be replaced with the statement
10 FORMAT (A5,4A2,1X,2A3), and Hollerith fields put in the
statement IF (...) GO TO 100. While this would have the
advantage of making the extraction faster, it has the disadvantage
of concealing any non-numeric data on the input tape, and some

caution may be advisable in taking this step.



Once the data has been extracted for the years desired,
run WEACOM. This program reads eiéht records at a time from
the input tape; eight being the number of daily observations
made in '72 and '73. If 24 daily observations are available,
change LIM from 8 to 24, and dimension arrays ICLG (ceiling)
and IVIS (visibility) at 24. If there is a read error, the
ceiling and visibility are set to zero for that observation.

Observations for each day are written to the output
tape as one logical record. An end-of-file is written to the
output tape at the end of the data., A list of station numbers
is written to the terminal.

There are eleven statements in the program which are
special pleading for two missing records for Seattle in December 1972
December 1972. These are indicated by comments in the program
list. An assumption was made that the missing observations
were the last two for the last day of the month, and these
were assumed equal to the last two observations for the preceding
days. If desired, these statements can be removed. Note that if the
the TDF-14 tape has either missing or extra records, the program
will have to be modified to deal with that fact. See Section 4.0
for a fuller discussion of this topic.

The compacted weather tape is read by program MERIFR,
which produces a list, for each station, of VFR and IFR days.

Arrays ICL and IVS should be dimensioned at the number of
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observations per day. LIST should be dimensioned at the total
number of days in the year or years which are being used.
This is also the value assigned NDAYS, now 731, IAIR is
dimensioned at the value given NA, the number of stations,
currently 30, DATA IAIR/.../ should contain a list of the three-
letter codes for the airports being used in the order that the
corresponding stations appear on the tape. (It will be remembered
that WEACOM gives a list of the station numbers.)
Currently, the IFR/VFR decision is made as follows:
There are eight observations for each day. Consider
observations 3 through 8. If ceiling >1500 feet for 5 or more
of these six observations, and visibility >3 miles for 5 or
more of these observations, then the day is VFR,., If not, it
is IFR. The list of VFR/IFR days is written to disk file
tlcWE.DAT as an array of 0's and 1's, 0 representing IFR

weather and 1 representing VFR weather.

7.4 Tower

The first program run for tower data is TOWRD, One
run of this program is needed for each 7230.1 tape., If there
are tapes for more than one year, array NPT may need to be
changed between years. Section 5.0 discusses the reasons
for this.

In TOWRD, dimension arrays NPT and AN to the number

of airports being used. DATA AN, NPT/.../ lists the three-letter



codes for the airports and the corresponding positions on the
7230.1 tapes that these airports occupy. For example, BOS

is the seventh airport on the 7230.1 directory for 1972, CLT
is the llOth, and so forth. TOWRD3 is the same program with
NPT rewritten for 1973; BOS is still 7. cLT is 113%F, etc.
The list needed by TOWRD can be made by simply going through
the 7230.1 directory by hand, or a card deck version of the
directory which is also provided with the tapes can be used.

When running these programs, in additian to entering
the logical device number for the input tape, a question will
be asked regarding the range of airports on the tape. Since
data for 100 airports is on each tape except the last (which
has as many as are left over) the answer will be '1,100°',
1101,200', etc., depending on which tape is mounted. It will
also be necessary to specify a anme for the output file, as
these programs write data for the airports extracted from a
particular tape to a single output file.

Now run TOWMRG. This program should have as many
input files as there are years of data. Note that TOWMRG
assumes that data for a particular airport is also in the
same one of the 7230.1 tapes (2 of 4, for instance). Also
note that the arrays read in by this program include nine
locations (the last nine) which will be empty if the year was not
a leap year. In the case of 72-73, this was not a problem

as the only empty locations were at the end of the '73 array.



However, if a year that is not the last one being used is not
a leap year (for instance, 74-75), write out only the part of
the array for that year that actually contains data, so that
data for 1/1 of the second year and 12/31 of the first year will be
contiguous., This means, for instance, that you would change
IARRAY in the statement WRITE (22)... to (IARRAY (I), I=1,3283).
Note also that TOWMRG must be run even if there is only one
year of data, as it produces separate files for each airport
named tlcTW,DAT, Once these files and weather files (See Section
7.3) are written, TOWER can be run.

Set NDAYS to the total number of days for tower and
weather data. Dimension LIST, VS, VN to the value of NDAYS,
and MIX to (8,NDAYS). Dimension NARRAY to 8*NDAYS. Dimension
AN to the number of airports being used, and enter the airport
list in DATA AN/.../. Set NAPT to the number of airports. In
subroutine XFRB&S, dimension IORD1l and IORD2 to the number of
days. Current dimensicning allows up to five distribution levels
for scheduled and non-scheduled volumes, although presently
only three are used. These levels are in data statements in
XFRDIS, and are currently set to .5, .85, 1.0 for both scheduled
and non-scheduled, VFR and IFR. TOWER produces two output files
for each airport: +t1cTO.DAT and tlcIV.DAT. If TOWER is to be
run for a subset of the list of airports, it will be necessary

to type in the three-letter codes.



7.5 Annualization

The annualization happens in two stages: calculation
of cluster frequencies, and generation of APM files., First
run CLSFRG. Here, NDAYS is the number of OAG days. Dimension
NDC, VOL and SVOL at this number. Dimension AP at the number
of airports and insert the list of airports. CLSFRQ uses
input files tlcCL.DAT, tlcIV.DAT, tlcTO.DAT and writes file
t1lcCF ,DAT,

Next, run APMFG. Here also, NDAYS is the number of
OAG days. Dimension TOT and PFS to this number. IAN contains
the airport list this time. Input files are tlcCP.DAT, tlcTO.DAT,
and tlcCF.DAT. Output files are tlcPF.DAT (profile file),
t1cDF ,DAT (daily file), tlcAF.DAT (annualization file), and
t1cHF.DAT (header file). These are the final product. Enjoy

them,
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8. INCIDENTAL PROGRAMS AND DIVERSTIONS

To provide data for APM delay validation, pseudo-
daily files were required for May 1972 for Newark, LaGuardia,
and JFK (EWR, LGA, JFK). TOWMAY provides tower data required
on files tlcDl.DAT. Program DAILY reads these files. It also
reads an OAGPRF output tape, on which the three airports are
contiguous, and an hourly weather file for May 1972, tlcWP.DAT.
It then writes to tape a "daily" file for each day of May 1972
for each airport., These "daily" files have the same form and
content as the daily files described in Table 8. The weather
files were produced by programs WEATHR and WEATHZ2, by a process
of redefining the eight observations available to 24 "observations",
Program JACK provides a printout of as many days as are desired
from a file on the "daily" tape.

In additon, program WEATH4 prints out ceiling and
visibility for the 31 days of May 1972. This program reads
from the tape written by WEACOM, regarding which, see Sections

4,0 and 7.3.



9. PROGRAM DESCRIPTIONS

This section provides descriptions of programs discussed

in this document.

9.1 Program OAGRD

This is a FORTRAN program which reads files from an
OAG tape, extracts arrival and departure records for a specified
list of airports, and writes these records to tape.

Input paraneters are:

NTAPE - number of files on input tape

NA - number of airports

AN - list of three-letter codes; read in only

if NA is not equal to the number of airports

in the list contained in the program

IDEV

input device number

IOUT output device number

A record count is written to device five every 5000
records read; the cumulative number of records extracted is
written out at the end of each input file, and the total number

of records read and records extracted is also written out.

9.2 Program OAGRD2

This is a FORTRAN program which reads a tape written
by OAGRD and orders the records by airport.

Input parameters are:

NA - same as in OAGRD

AN - same as in OAGRD
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IDEV - same as in OAGRD
IOUT - same as in OAGRD
A record count is written to file FOR21.DAT, and to

device five,

9.3 Program OAGPRF

This is a FORTRAN program which reads a tape written
by OAGRD2 and generates minute-by-minute profiles of arrivals
and departures. Records with FLAG or FUEL for times are
ignored. Quarter-hour profiles are written to disk, unnormalized.,
Tape output includes airport, number of days and, for each day:
day-of-year, minute-by-minute profile of arrivals and departures,
hourly arrival/departure ratios, concentrations and mix, and
peaking factor and total daily volume. A temporary disk:file
is written containing information from the OAG records., Optional
printed output is available, but desirable only for small
test runs (a few days).
The program asks for the following input parameters:
YEAR - year; integer - eg., 74 or 1974 71973
DATE - month, day at which profile generation begins;
for instance, if the input tape is for April, 1975,
this could be 4,7
DATE - month, day of last day, e.g. 4,12.
If the whole month's profiles are wanted, then

first DATE read would be 4,1, and second DATE
read would be 4,30.



NJAN]

if YEAR is not between 1970 and 1976, NJAN1
is read in - this is the day of the week that
January 1 fell on in YEAR, e.g. Wednesday.

IDEV - input device number

ITAPE - output device number

NTAG - number of tag for disk file;
NTAG is between 1 and 8; consecutive tags should
be used, and tags should be assigned uniquely
to a month. A list of the tags associated
with each value of NTAG is written to device five
before NTAG is read.

NA -~ same as in OAGRD

REP - if NA is not equal to the number of airports
in the list, the program asks: "Are you just
skipping some files?" Answer YES or NO.

ISKIP - number of airports being skipped; needed if NA
was not maximum value and REP was YES.

AN - as in OAGRD; this list is read if NA was not
maximum and REP was NO.

REPLY - printing option; = ALL, SOME or NONE; except
for test runs of a few days, NONE is the best
bet,

The day-of-week of the first day wanted is written to
device five, as is the name of each airport as profile generation
for it is begun. Records which are ignored are also written
to device five. If the input tape has records which are not
for the expected airport, the message 'you are somewhat mistaken

as to the information on this tape' is written to device Ffive.

9.4 Program PRFMRG

This is a FORTRAN program which merges, for all or

some of a list of airports, up to eight disk files containing



quarter-hour profiles. These disk files are produced by

OAGPRF (see description above).

Input parameters are:

NAl,NA2 - locations in list of first and last airports

NF1,NF2 -

whose disk files are being merged; e.q.,
1,1 merges files for just the first airport
on the list; 2,5 merges files for the next
four airports; 1,31 merges files for all of
a list of 31 airports,

numbers of first and last files to be
merged - these correspond to the lowest
and highest values specified for NTAG
in runs of OAGPRF (see above).

The range of days on each input file is written to

device five,

9.5 Program CLUSTR

This is a FORTRAN program which performs hierarchical

proximity clustering on quarter-hour profiles contained in files

written by PRFMRG.

An alternate version, PCLUST, will cluster

for any input file, the file name being read in.

Input parameters for CLUSTR are:

REPLY

NC

REPLY

NAl,NA2

REPLY

NO if trees are not to be printed; otherwise,
anything,

number of clusters wanted

YES if trees are to be saved on disk, which
is a good idea.

same as for PRFMRG

NO if normalized profiles are not wanted,
usual answer is YES.



9,5.1 Suhroutine CLSSUB

This is a FORTRAN subroutine which normalizes input
data, if required, and calls cluster software.

The calling sequence is:
CALL CLSSUB (AIR,ARRAY,NROWS,NCOLS)
where the arguments of the subroutine are:

AIR - an integer variable containing a three-letter
airport code

ARRAY - array of profiles, dimensioned NROWS x NCOLS

NROWS - rows in ARRAY; number of days being clustered

NCOLS - columns in ARRAY; here, 96 (quarter-hours/day)
9.,5.2 Subroutines EUCLID, HICLUS, PRTREE

These FORTRAN routines are described in detail in report

KHL-TSC-76-1396, dated April 20, 1976.

9.5.3 Subroutine SUSPCL

This FORTRAN subroutine suspends the cluster process
at any number of clusters and produces a list of the assignments
of days to clusters., With current dimensioning of INDEX, the
maximum number of clusters is 10.

The calling sequence is:
CALI. SUSPCL (NAME ,THRES ,NDC,NUM)
where the arguments of the subroutine are:

NAME ,THRES - as for cluster software, op. cit,

NDC - for day I, NDC(I) is the cluster assignment.



NUM - nymbher of days.
If the number of clusters is three, a default

subroutine, YAWN, is called.

9.5.4 Subroutine YAWN

This FORTRAN routine suspends clustering at three
clusters.

The calling sequence is:
CALL YAWN (NAME ,THRES ,NIC,NUM)

where the subroutine arguments are the same as those for SUSPCL.

9.6 Program PRFPLT

This is a FORTRAN program which produces terminal plots
of quarter-hour profiles, daily or clustered.

Input parameters are:

NAME - name of input file

YEAR - year

NA - number of airports on input file
REPLY - NO if normalized data is not wanted

9.6.1 Subroutine PLTSUB

This FORTRAN routine is exactly analogous to FLSSUB
above, Instead of calling cluster software, it calls XYPLOT.
Input parameters are:

THIS ~ YES if clusters are wanted; NO if individual
days are to be plotted,



if THIS was 'YES':
NPLT - number of days to be plotted; current maximum 10.
IPLT - array; numbers of days
if THIS was 'NO':
NCLUS - number of clusters
DEF - YES if cluster default is to be used, which
puts days 1-29 in cluster 1, days 30-91 in
cluster 2, and days 92-241 in cluster 3. This
option is probably not useful.
if DEF was 'NO', for each cluster:

NDJ = number of days in cluster = maximun is 241

NDJA - which days they are,

9.6.2 Subroutine XYPLOT

This subroutine produces the plots. The calling sequence
is:
CALL XYPLOT (XMIN,XMAX,XDEL,Y)
where the subroutine arguments are:

XMIN - minimum value of X - here, 1.

XMAX - maximum value of X - here, 96.

XDEL

stepsize ~ here, 1.

4

array of Y values,.
Input parameters for the subroutine are:
NCH - number of characters in title

TITLE - title.



9.7 Program CORAL

This is a FORTRAN program which provides a set of
correlations between clusters for February 1975 and three months
of 1975, and between days of the three month period and February
clusters, for five airports. The clusters are read from file

CORAL .DAT,

9.7.1 Subroutine CCOEFF

This subroutine calculates a correlation coefficient,

defined by
B EELEE
im1 i ~i ol
r=
1/2
. EED , (2 Y
[[in'———n-}(EYi-n—)] y

The calling sequence for this subroutine is:
CALL CCOEFF (N,X,Y,R)
where the arguments are defined as
- n in the above equantion
- X above; a profile

Y above; a profile

WKk R =
|

- r above; the correlation coefficient.

9.7.2 Subroutine SUM

This subroutine, called from CCOEFF, sums the elements
of an array. The calling sequence is:

CALL SUM(X,N,S)



where the subroutine arguments are
X - array
N - number of elements being summed.

S, - sum,

9.8 Program AVGPRF

This is a FORTRAN program which performs partial
averaging for profiles and ancillary quantities, read from a

tape written by OAGPRF. Input parameters are:

IDEV - input device number

NAl,NA2 - same as for PRFMRG

ITAPE - an integer which specifies tags for output
files. It may vary between NF1 and NF2
as defined for PRFMRG.

NTL1 - The smallest value of ITAPE; may equal NF1l
in PRFMRG

9.9 Program AVGMRG

This is a FORTRAN program which merges the files written
by AVGPRF, completing the averaging process.

Input parameters for this program are:

NAl,NA2 - as in previous programs

NF - number of files being merged

NF1 - tag of first file; same as

NT1 in AVGPRF

9.11% Programs TOWRD and TOWRD3

These are FORTRAN programs which read 7230.1 tapes and

extract data for selected airports. TOWRD does this for 1972;
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TOWRD3 for 1973. Output is to disk. Input parameters are:
ANAME - name for output file
ITAPE - input device number
NAT1 ,NAT2 - range of airports on the input tape, e.q.,
if this tape has the second hundred airports,

as listed in the 7230,1 directory, the
NAT1,NAT2 = 101,200.

9.11 Program TOWMRG

This is a FORTRAN program which merges data for two
files, one written by TOWRD and one written by TOWRD3, and
writes a separate disk file for each airport for which there
is data on the two input files.

Input parameters are:

NAME1,NAME2 - names of two input files

NA - number of airports on the input files,

9.12 Program TOWER

This is a FORTRAN program which separates tower traffic
by weather; calculates the non-scheduled mix for each day; computes
scheduled vs, non-scheduled distributions for VFR and IFR days,
associates mean volumes and mean mixes with these distributions;:
and calculates over-all means for air carrier, air taxi, general
aviation and military traffic.

Input parameters are:

NA - number of airports

IAIR - name of an airport; the program prompts for
this if NA is smaller than the number of airports
listed.



Major variables are:
VS - array of daily scheduled volumes
VN =~ array of daily non-scheduled volumes

MIX - array of daily mixes

9.12.1 Subroutine XFRDIS

This is a FORTRAN subroutine which, for two subsets
of days (VFR or IFR), calculates scheduled and non-scheduled
distribution levels, and defines a set of "boxes" limited by
these levels. It also averages scheduled and non-scheduled
volumes and mixes for each of the boxes, calculates intervals
I and J such that I(i) is the largest scheduled volume for the
ith set of boxes, and J(j) is the largest non-scheduled volume

h set of boxes.

for the jt
The calling sequence for this subroutine is:
CALL XFRDIS (NDAYS,VS,VN,MIX,LIST,MNUM)

where the arguments are defined as:

NDAYS - total number of days

Vs - array of scheduled volumes, dimensioned NDAYS

VN -~ array of non-scheduled volumes, dimensioned NDAYS
MIX - array of mixes, dimensioned 8 x NDAYS.

LIST - list of VFR/IFR days, dimensioned NDAYS

MNUM - array of two elements containing number of

IFR days and number of VFR days



Other major yariables are:

NPI ~ numher of scheduled volume distribution levels;
two elements (IFR/VFR)

NSIG - number of non-scheduled volume distribution
levels; two elements (IFR/VFR)

PI - array of scheduled distribution levels (fractions)

SIG - array of non-scheduled distribution levels

ILIST - integer keying IFR/VFR calculations,

if 0, IFR; if 1, VFR

9.12.2 Subroutine DISLEV

This is a FORTRAN subroutine which calculates the number
of days below each distribution level. The calling sequence
for this subroutine is:
CALL DISLEV (N,AR,X,NAR)

where the arguments are defined as:

N - number of distribution levels; NPI or NSIG
AR - PI or SIG in XFRDIS; dimensioned 0/1 x N
X - number of days; floating point

NAR - returns the number of days below each level;
dimension N.

9.12.3 Subroutine ORDER

This is a FORTRAN subroutine which produces a list of
array subscripts ordered by increasing value of array elements
for a subset of an array. The calling sequence for this routine is:
CALL ORDER(ND,V,LIST,IC,IORD)

where the arguments are defined as:



ND - number of days (total)
A% - array of volumes

LIST

list of VFR/IFR days
Ic - number of days in the subset (either VFR or IFR)
IORD - list of subscripts of subset of volumes, ordered

by increasing volume.

9.13 Program CLSFRQ

This is a FORTRAN program which calculates the fregquency
with which each cluster occurs for each scheduled distribution
level. Input parameters are:

NAL,NA2 - same as in PRFMRG

Subroutines called by CLSFRQ are DISLEV and ORDER,
which differ from their versions in TOWER only in that keying

for IFR/VFR days has been removed.

9.14 Program APMFG

This is a FORTRAN program which reads files of tower
data, clustered profiles and cluster frequencies; and produces,
for use by the Airport Performance Model, header, annualization,
profile, and daily files. Input parameters are:

NAl,NA2 - same as in PRFMRG

9.15 Program FPRINT

This is a FORTRAN program which provides printing of

any of the files written by APMFG, Input parameters are:



IAIR - Three-letter code for airport

A

2 w » - O

for daily file

for header file

for annualization file
for profile file

or any other letter, end run.



APPENDIXES TO PART I \

APPENDIX A .
LI R T e A R R LS R A E A AR e Al sl l Al sl
» OAG PROFILE PRODUCTION PROGRpMS
LA e S S X X R R N I A S L S R AL R e SRt e Al
* FOLLOWING TEXT PRINTED FROM FILE DSKE$OAGRD,F4 ([4255,516] i8-May=76
E T E I T e e I R R s AT e S T I A I P A2 A AR A S A A A AR A sl el
OAGRD.F4

THI§ PROGRAM READS ONE OR MORE FILES ON AN OUAG TAPE AND EXTRACT
ARRIVAL AND DEPARTURE RECORDS FOR A SPECIFIED LIST OF

AIRPORTS, THESE RECQRDS ARE WRITTEN TO TAPE IN THE SAME

ORDER AS THEY ARE READ,

nNnNanNnOMNan

DIMENSION ALIST(22),AN(31),ANS(31)
DATA ANS/°BOS?,“DCA’,°BAL",“EWR*,*JFK*,*LGA’,"IAH", “PHL’,
1 °PIT’,"lAD’,’FLL’,"JAX*,"MIA’,*MKE*, "TPA’, "ATL’, °CLT"*,
2 *ORD’,’DTwW’,*MSpP’,’CLE’,*STL",*MSY*, "DAL”, "DEN’, *SLC"*,
3 *LAX*,"SF0°,"LAS’, SEA’,HNL"/
WRITE(5,1100)
1100 FORMAT(’ HOW MAHMY FILES ON TNPUT TAPE?7/)
READ(5,200) NTAPE
IREAD=0
IWRITE=0
WRITK(5,100)
100 FORMAT(’ HOW MANY AIRPORTS??/)
READ(5,200) NA
200 FPORMAT(I)

IF NOT ALL THIRTY~ONE AIRPORTS ARE BEING EXTRACTED,
CODES FNR THOSE WANTED MUST BE TYPED IN

annn

IF(NAJNE.31) GO TO 110
DO 111 I=1,NA
111 AN(CI)=ANS(I)
GO TO 112
110 WRITE(5,300)
300 FORMAT(® NAME AIRPORTS = 3 LETTER CODES = N(A3,1X) /)
READ(S5,400) (ANCJ),J=1,NA)
400 FORMAT(30(A3,1X))
112 CONTINUE
WRITE(5,500)
506 FORMAT(” INPUT TAPE DEVICE NUMBER? */)
READ(5,200) IDEV
WRITE(5,700)
700 FORMAT(® OUTPUT TAPE DEVICE NUMBER? */)
READ(5,200) IQUT
800 FORMAT(I2,1X,A5)
DO 6000 ITAPE=1,NTAPE
WRITE(5,1300) ITAPE
1300 FORMAT(///° ITAPE = *,12)
210 READ(IDEV,600,END=1000,ERR=2000) ALIST

#3% A=i wu



LA EE ST TSI AL ARSI SRS RS A a2 R R Y ALl s sty
* OAG PROFILE PRUODUCTION PROGRpAMS
(2221 T TR SRS AL SRS RS AL ZSS LSS S22 R Y 2SR d ]
600 FORMAT(A4,A3,279,R4,p3,15A5,A3)
IREADSIREAD+1
IF(IREAD/5000#5000,EQ.IREAD) WRITE(5,770) IREAD
770 FORMAT(®* RECORDS = “I8)
JA=0
310 JA=JA+1
IF(JA.GT.NA) GO TO 210
IF(ALIST(2) NE.AN(JA) ,AND,ALIST(6)  NE,AN(JA)) GO TO 310
WRITE(IOUT,600) ALIST
IWRITE=IWRITE+1
GO TO 210
2000 IREADZIREAD+1
WRITE(S5,2001) IREAD
2001 FORMAT(’ READ ERRUR AT RECORD “18/)
GO TO 210
1000 CONTINUE
WRITE(5,1200) ITAPE,IWRITE
1200 FORMAT(/* FOR FILE:’,12,’, RECORDS EXTRACTED = °I8)
WRITE(5,900) IREAD,IWRITE
900 FORMAT(//110,” RECORDS READ FROM TAPE’/° WRITTEN TO TAPE:’,I10,
1 RECORDS?/)
6000 CONTINUE
END FILE IOUT
END

¥k A=2 Hx



e s T TR T T AN R AR R A RN R TS L SIS AL R AR AR AR AL Al LA
* 0AG PROFILE PRODUCTION PROGRAMS

T T AT T L LA MY PR AL AN LS LS LA LA AR Al R A Al bl
# FOLLOWING TEXT PRINTED FROM FILE DSKE:OAGRD2,F4 [4255,516] 18-May=76
T T T T T T T T T e T e T T PR AR A L A PR AR S RS 222 A2 TR

C OAGRD2,.F4
C
C THIS PROGRAM READS TAPE(S) WRITTEN BY OAGRD.F4 AND
C ORDERS THE RECORDS BY AIRPORT FOR THE AIRPORTS SPECIFIED,
C NOT ALL THE AIRPORTS EXTRACTED BY OAGRD,F4 NEED BE SPECIFIED
€ HERE, THE CONVERSE, HOWEVER, IS NOT TRUE, A RECORD COUNT IS
C WRITTEN ON FOR21,.DAT,
c
DIMENSION ALIST(22),AN(31),ANS(31)
DATA ANS/*BOS’,"DCA’,’BAL’,’EWR’,’JFK’,”LGA’,IAH’,"PHL",
1 *PIT","I1AD*, FLL","JAX*,*MIA’,"MKE’,“TPA’, ATL",’CLT"*,
2 ’‘ORD’,’DTW’,’MSP*,’CLE’,*STL’,*MSY’, DAL, DEN®,*SLC*,
3 °LAX*",”SF0’,°LAS’,’SEA®, "HNL"/
ITAPE=1
IREADZ0
IWRITE=0
WRITE(5,100)
100 FORMAT(® HDOW MANY AIRPORTS?‘/)
READ(5,200) NA
200 FORMAT(I)
c
C IF NOT ALL THIRTY-ONE AIRPORTS ARE BEING EXTRACTED,
C CODES FOR THOSE WANTED MUST BE TYPED IN
C

IF(NA_NE,31) GO TO 110
DO 111 I=1,NA
111 AN(I)=ANS(I)
GO TO 112
110 WRITE(5,300)
300 FORMAT(’ NAME AIRPORTS = 3 LETTER CODES = N(A3,1X) /)
READ(S,400) (AN(J),J=1,NA)
400 FORMAT(30(A3,1X))
112 CONTINUE
WRITE(5,500)
500 FORMAT(’ INPUT TAPE DEVICE NUMBER? ‘/)
READ(5,200) IDEV
WRITE(5,700)
700 FORMAT(” OUTPUT TAPE DEVICE NUMBER? */)
READ(5,200) I0UT
800 FORMAT(I2,1X,A5)
DO 5000 JA=1,NA
IB=0
IA=0
REWIND IDEV
210 READ(IDEV,610,ENDF1000,ERR=2000) ALIST(2),ALIST(6)
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* OAG PROFILE PRQDUCTION PROGRpMS
222 IS LS PSSR AR R E IR YRS LS A AL A2 AR LR Y LY L)
610 FORMAT(4X,A3,14X,A3)
600 FORMAT(A4,A3,2A5,A4,A3,15A5,A3)
IB=IB+1
IREADZIREAD+1
IF(IREAD/10000#10000,EQ,IREAD) WRITE(5,770) IREAD
770 FORMAT(’ RECORDS = *I8)
IF(ALIST(2).NE.AN(JA) ,AND,ALIST(6) ,NE.ANCJA)) GO TO 210
REREAD 600,ALIST
WRITE(IOUT,600) ALIST
IA=IA+1
IWRITE=IWRITE+1
GO TO 210
2000 IREAD2IREAD+1
IB=IB#*1
WRITE(5,2001) IREAD
2001 FORMAT(’ READ ERROR AT RECORD “I8/)
GO TO 210
1000 CONTINUE
END FILE IOUT
WRITE(21,880) AN(JA),IA,IB
WRITE(5,880) AN(JA),IA,IB
880 FORMAT(6X,° FOR °,A3,”, RECORDS EXTRACTED ="I110/10X,
1 "RECORDS READ =7110)
5000 CONTINUE
WRITE(5,900) IREAD,IWRITE
900 FORMAT(//I10,° RECORDS READ FROM TAPE’/‘ WRITTEN TO TAPE:’,It0,
1° RECORDS"/)
6000 CONTINUE
END FILE IOUT
END

*#% A=d %%
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% FOLLOWING TmXT PRINTED FROM FILE DSKE:OpGPRF,F4 [4255,516] 18~-May=76
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ONM OO0 0n0n

OAGPRF ,F 4

THIS PROGRAM READS A TAPE WRITTEN BY OAGRD2,F4 AND

GENERATES MINUTE=-BY=MINUTE PROFILES OF OPERATIONS,

AIRPORTS ARE CONSIDERED IN THE ORDER IN WHICH THEY
OCCUR ON THE INPUT TAPE, THE PROGRAM ALWAYS PRODUCES
TAPE(MINUTE=BY=MINUTE) AND DISK(QUARTER=HOURLY) OUTPUT AND
HAS OPTIONAL PRINTED QUTPUT, BOTH TAPE AND DISK OUTPUT FILES
INCLUDE AIRPORT, NUMBER OF DAYS, AND, FOR EACH DAY, DAY«-OF=YEAR,
ARRIVAL/DEPARTURE RATIOS, CONCENTRATIONS MIX PERCENTAGES,

AND PEAKING FACTORS.,

DIMENSION EQCD(172),MNTH(12),AN(31),ANS(31),NUMA(31),
1 VOL(1440,2),DATE(2),A(2),TIME(2,2),DAYS(7),DATES(4),DAY(2),
2 DY(2),MINAD(2),HOUR(2),ADR(24),V0OLQ(96,2),VOLH(24,2),
3 AMX(4),CONCEN(24),IMS(4),WEEK(7),JAN(T),

4 WQ(96),wWM(1440),WH(24),PMIX(24,8),PMIXP(24,8)

LOGICAL IPRINT,IPRNT

INTEGER PCL(172)

INTEGER TIME,DAYS,DATES,YEAR,DATE,DAY,DY,DOFW,EQCL,
1HOUR,DOFW1,EQC,AN,A, ANS

DIMENSION ITAG(8)

DATA ITAG,IAND/"31142,"31144,"31146,%31150,

1 "31542,"31544,"31546,"31550,"777777700000/

DATA
DATA
DATA
DATA
DATA
DATA

WEEK/*SUN“*, *MON’, "TUE*, *WED*, *THU’, "FRI ", *SAT’/
JAN/S5,6,7,2,3,4,5/

IPRINT,IPRNT/2#% FALSE,/
MNTH/31,28,31,30,31,30,31,31,30,31,30,31/
NQOTHP,NCLP/7,8/
PCL/1,2%3,6#2,3,1,7%2,3%4,5,4,2,5,5,7#4,

1 2*2'2*4,5,5*4'5*5'7*4,5,4,4,2‘2,4,5'65*6'2*6'

2 25%#6,18%8/

DATp ®QcD/’747°,°D10’,°L10°,°D8S’,
Y62°,°DCB*,"707°,°A3B",

'DSFI’ JB3F0'
‘T44°,°STV?,
“111°,“BAC”’
‘VLe”*

‘A1 *
’pCU’
‘D3

N OO~ N e WN -
L]
|
—
m
.

‘vVio’
°511°

lAv [4

‘A2

’
’
[4
r
14
’
’
’
’
’
’

1IAA
*728°
‘CVF?’
00950 *DOF*
*HAN" 'HSJ'

177377,
’ ’
’ ’
’ 4

*B2F ", *BIF ", *J6 *
’ ’
’ ’
’ ’
’ ’
’ 4

‘CVL°’

'MER' 'ME L4
‘CvV4r,°C4 ¢
IA24I 'AOZ‘
‘DbvVv‘, B2 *
‘D4 *,°DC6"

'AN (4
‘PDS’
’Db 4

** A=5 ¥¥

*74F*,°SSC*,’Y76°,°GAL",

*72F*,°738°,
’990°*, “FAL’,
"TRD’,"TIC",
*T04°,°T34°,

*727°,
‘g80°,

‘F28°,

‘T247, *VF6*,
‘TS4°,

*BRF”,’C44’,°CL *,°CV2’,
cs *,°Cve6’,°C6 ’,’CVR’,
*A10°,°A22°,°A26",ARE"’,
*DS *,*DHC’,“DH7",
,°6A *,’D6F°,

‘DBA’ ‘DéB”’,
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'6B ','Dsc"'DC7"'FPR"'F27"'F‘7 ','FH?"'FH ’J'PGU"’GU l'
*748°,°A0 °,°Y14°,°Y4 *,°Y1R’,*Y8 *, LEC’,’LE °,°LHE’, “LXA’,
*PHR”,"HR °,"MR4°,’M4 *,°Y51°,°YS *,°N26°,°N2 *,"NAT","T14°",
T4 °,°VIS’,'VV “,*VE “,°V70’,°V80°,°V8 “,°YK2’,°Y11’,
*SU *,*’A5 *,°CO *",’N2 7,
'!AL "'AB4','ABZ’I'205"‘SA3"'VT7'I'HOV"'KH4"

*$34°,’561°,°S1 *,’555%,°S58%,°PS4°,°S4 *,°47J°%,"JR */
DATA ANS/°B0OS’,°0CA’,’BAL’,’EWR’,*JFK’,’LGA’,*IAH?, PHL",
1 °PIT*,*IAD’,’FLL’,*JAX","MIA’, "MKE®,"TPA’, ATL’,“CLT",
2 °0ORD’,“DTW’,°MSP’,*CLE’,*STL”",*MSY*, “DAL’,“DEN‘,*SLC*,
3 *LAX*,*SF0’, LAS?,*SEA’, “HNL"/

3O N W

GET INITIAL INFORMATION

Qoo

WRITE(S5,100)

100 FORMAT(® WHAT YEAR ARE WE IN?°/)
READ(5,101) YEAR

101 FORMAT(2I)
IF(YEAR,LT,1900) YEAR=YEAR+1900
IF(YEAR/4%4 ,FG,YEAR) MNTH(2)=29
DO 80 LD=1,2
1F(LD.,EQ.1) WRITRE(5,102)
IF(LND,EQ.2) WRITE(5,105)

102 FORMAT(”®” WHAT IS THE FIRST DAY WE WANT =~ MONTH,DAY?°/)
READ(S5,101) DATE
IF(LD.EQ.1) IDS1=DATE(2)=1
DAY (LD)=0
IF(DATE(1) ,EQ,1) GO TO 200
N=DATE(1)=1
Do 201 JD=1,N

201 DAY(LD)=DAY(LD)+MNTH(JD)

200 DAY(LD)=DAY(LD)+DATE(2)

105 FORMAT(” WHAT IS THE LAST DAY WE WANT? = MONTH,DAY’/)

80 CONTINUE
NDAYS=DAY(2)=DAY(1)+1

FIND DAY=0OF=-WEEK FOR FIRST DAY WANTED

e N NP

1F(YEAR,LT.1970,0R,YEAR,GT,1976) GO TO 1515
IDW=YEAR=1969 ~
JANLI=JAN(CIDW)
GO TN 1616
1515 WRITE(5,1717) YEAR
1717 FORMAT(” SORRY = I DON’,1H’,*T KNOW WHAT DAY OF THE WEEK®/
1 * JANUARY FIRST OF ‘I4,° wAS ="/
2 © YOU WILI, HAVE TO TELL ME’/)
READ(5,1818) NJANH1

*% Aeb ##
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* 0apG PROFILE PRODUCTION PROGRAMS
l*l*********************#*#**********************l—*********************
1818 FORMAT(A3) 4
DO 1919 1J=1,7
1919 IF(WEEK(IJ).EQ.,NJAN1) JAN1=1J
1616 CONTINUE
I=DAY(1)=-1
IADD=MOD(I,7)
JAN1=JAN1+IADD
DOFW=MOD (JANL,7)
IF(DOFW _EQ,0) DOFW=7
WRITE(S5,106) WEEK(DOFW)
106 FORMAT(® THE FIRST DAY YOU WANT FALLS ON *A3)
DOFW=DOFW=1
o
€ GET INPUT AND OUTPUT TAPE DEVICE NUMBERS AND NAME OF DISK OUTPUT FIL
C
WRITE(5,301)
301 FORMAT(’ INPUT TAPE DEVICE NUMBER?’/)
READ(5,101) IDEV
WRITE(5,302)
302 FORMAT(® OUTPUT TAPE DEVICE NUMBER?°/)
READ(5,101) ITAPE
10UT=21
WRITE(5,3301)
3301 FORMAT(* SKELECT TAG FOR OUTPUT DISK FILE NAMES:‘/
g ENTER AN INTEGER BETWEEN 1 AND 8°/
1;: 21 (FEB 72)°/
2¢ 22 (MAY 72)°/
3: 23 (AUG 72)°/
4: 24 (NOV 72)°/
5: 31 (FEB 73)°/
6: 32 (MAY 73)°/
7: 33 (AUG 73)°/
. 8: 34 (NOV 73)°/)
READ (5,101) NTAG
JTAG=ITAG(NTAG)
IDSK=20
WRITE(5,70)
70 FORMAT(® HOW MANY AIRPORTS?°/)
READ(5,101) NA

O 0~ DN W=
L YR Y Y YR Y Y

IF NOT ALL THIRTY=ONE AIRPORTS ARE BEING USED, CODES FOR THOSE
WANTED ARE TYPED 1IN

nnNnna

IF(WA,NE,31) GO TO 71
DO 72 I=1,NA

72 AN(I)=ANS(1)
GO TO 73

##* A=T #u
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o NeNp]

a0

71

174

74

75
176
177

172
73
77
84

81

500
506

653

701

CONTINUE

WRITE(S,174)

FORMAT(® ARE YOU JUST SKIPPING SOME AIRPORTS?’/)
READ(5,81) REP

IF(REP,EQ.°Y’) GO TO 176

WRITE(5,74)

FORMAT(® NAME AIRPORTS = 3 LETTER CODES = N(A3,1X)‘/)
READ(5,75) (AN(J),J=1,NA)
FORMAT(15(A3,1X))

GO TO 73

WRITE(S,177)

FORMAT(”’ HOW MANY FILES ARE YOU SKIPPING?’/)
READ(S,101) ISKIP

DO 172 I=1,NA

AN(I)2ANS(I+ISKIP)

CONTINUE

FORMAT(30I)

WRITE(5,84)

FORMAT(” FOR PRINTED OUTPUT =*/

1 - DO YOU WANT ALL, SOME OR NONE?°/)
READ(S5,81) REPLY

FORMAT(A1)

IF(REPLY.EQ.”A”) IPRINT=,TRUE,
IF(KEPLY.EQ.”S”) IPRNT=,TRUE,

IA=0

LIMIT=0

IA=TA+1

IF(IA,GT.NA) GO TO 505

IF(IA,LE,1) GO TO 653

END FILE ITAPE

CALL RELEAS(IOQUT)

NAME=(AN(IA) .AND,IAND),OR.JTAG

CALL OFILE(IOUT,NAME)

WRITE(ITAPE) AN(IA),NDAYS

WRITE(IOUT) AN(CIA),NDAYS

FORMAT(* AIRPORT : °,A3)

REWIND IDSK

UPEN TEMPORARY DISK FILE FOR WRITING

N73="DIS’
NDSK=(N73,AND,IAND),OR,JTAG
CALL OFILE(IDSK,NDSK)
WRITE(5,701) AN(IA)

READ A RECORD FROM INPUT TAPE

*+% A=8 *#
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502 READ(LDEV,501,ERR=4711,END=4502) A(1),TIME(1,1),TIME(1,2),
1 A(2),TIME(2,1),
1 TIME(2,2),EQCODE,DAYS,ISUPP,DATES
501 FORMAT(4X,A3,2X,212,8X,A3,2X,212,6X,A3,13X,711,11,5X,412)
IF(IsUPP.EQ.,1) GO TO 502
IF(ACL1) NE,AN(IA) (AND,A(C2),NE,ANCIA)) GO TO 507

GET POLLUTION CLASS FROM EQUIPMENT CODE

N

IEQ=0

601 IEQ=IEQ+1
IF(IEQ.GT.172) GU TO 604
IF(EQCODE.EQ,EQCD(IEQ)) GO TO 602
GO TO 601

602 IpC=PCL(IEQ)
GO TO 605

604 IPC=NOTHP

605 CONTINUE

CONVERT EFFECTIVE AND DISCONTINUE DATES TO DAY=OF=YEAR

QN

DU 69 LD=1,2
DY (LD)=0
ID2=24&LD
IND=ID2=1
IF(DATES(ID),.EQ,0) GO TO 61
LF(DATES(ID) ,EQ,1) GO TO 65
N=DATES(ID)=1
DO 66 JD=1,N
66 DY(LD)=DY(LD)+MNTH(JD)
65 DY(LD)=DY(LD)+DATES(ID2)
GO TO 69
61 DY(LD)=DAY(LD)
69 CONTINUE

CONVERT ARRIVAL AND DEPARTURE TIMES TO MINUTES OF DAY

anNna

DO 85 I=1,2
HOUR(I)=TIME(I,1)
B85 MINAD(I)=TIME(L,1)%#60+TIME(I,2)

WRITE A RECORD TO TEMPORARY DISK FILE

LIMIT IS A RECORD CUUNTER

eEeNe e Ko Xe!

LIMITELIMIT+1

##% A=9 4
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nnnnaon

a.nn

loNe NP

o EQNe]

5502
4502

550

811

131

132

133
130

134

WRITE(IpSK) A,HOUR,MINAD,IPC,DAYS,DY
GO TD 502 )

CONTINUE

1DS=IDS1

DOFW1=DOFW

ICNT=0

IDAY=DAY(1)=1

HAVE WE FINISHED GETTING INPUT FOR THE PROFILES
FOR THE CURRENT AIRPORT?

ICNT=ICNT+1
IF(ICNT,GT ,NDAYS) GO TO 500

REWIND TEMP DISK FILE AND OPEN FOR READING

REWIND IDSK
CALL IFILE(IDSK,NDSK)
DOFW1=DOFW1+1
IF(DOFW1 .,EQ.8) DOFW1=1
IDS=IDS+1
IDAY=IDAY+1

INITIALIZE PROFILE ARRAYS = MINUTE, QUARTER=HOUR, AND HOUR

DO 130 IN=1,2

DO 131 11=1,1440
VOL(I1,IN)=0,

DO 132 I1=1,96
VOLO(I1,IN)=0,
DO 133 It=1,24
VOLH(I1,IN)=0,
CONTINUE

DO 134 11=1,24
ADR(I1)=0,
CONCEN(I1)=0,

DO 134 12=1,8
PMIX(I1,12)=0,
PMIXP(I1,12)=0,
CONTINUE

DO 551 IREC=1,LIMIT

READ A RECORD FROM DISK
READ(IDSK) A,HOUR,MINAD,IPC,DAYS,DY

IS THIS RECORD AN ARRIVAL Or A DEPARTURE??

*#* A=]10
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C

IAD=1

IF(A(C1)  NE,AN(IA)) I[AD=2

DI1ID IT PERATE TODAY???

aOnan

IF(DY( ).,GT.IDAY) GO TO 551
IF(DY(7) ,LT,IDAY) GO TO 551

ADD OPERATION TO APPROPRIATE MINUTE

oo Y]

MINUTE=MINAD(IAD)+1
ADD=FLOAT(DAYS(DOFW1))
VOL(MINUTE,IAD)=VAL(MINUTE,IAD)+ADD
IHOURZHOUR(IAD) +1

ADD OPERATION TO APPROPRIATE POLLUTION CLASS, BY HOUR

eNeKe]

PMIX(IHOUR,IPC)=PMIX(IHOUR,IPC)+ADD
551 CONTINUE

DO SOME ADDITIONAL CALCULATIONS

GET POLLUTION FRACTIONS

anNnoOnNnaOQaoO

Da 40 Ji1=s1,24
TOT=0,
DO 241 J2=1,NCLP
241 TOT=TOT+PMIX(J1,J2)
DO 242 J2=1,NCLP
IF(TOT,LT.1.0E=04) GO TO 242
PMIXP(J1,J2)=PMIX(J1,J2)/TOT
242 CONTINUE
40 CONTINUE

GET QUARTER=HOUR PROFILES

NnNaon

DO 45 J@=1,96

MIN1=(JQ=1)%#15+1

MIN2=MIN1+14

DO 46 JM=MIN1,MIN2

DO 46 J2=1,2
46 VOLQ(JQ,J2)=V0OLA(JIQ,J2)+VOL(JM,J2)
45 CONTINUE

C GET HOURLY PROFILES AND ARRIVAL/DEPARTURE RATIO

#% A=11 »#
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C
DO 47 JH=1,24
I01=(JH=1)#4+1
I02=1Q01+3
DO 48 JQ=IQ1,IQ2
DO 48 J2=1,2
VOLH(JH,J2)=VOLH(JH,J2)+VDOLQA(JQ,J2)
48 CONTINUE
IF(VOLH(JH,2),LT,1,0E=04) GO TO 47
ADR(JH)=VOLH(JH,1)/VOLH(JH,2)
47 CONTINUE

SUM ARRIVALS AND DEPARTURES FOR MINUTES, QUARTER«HOURS,
AND HOURS

nonaoa

DD 20 I1=1,1440

20 WM(I1)=VvOL(I1,1)+VOL(I1,2)
DO 21 I1=1,96

21 WQ(I1)=VvOLQ(I1,1)+VOLQ(I1,2)
DO 22 TI1=1,24

22 WH(I1)=VOLH(I1,1)+VOLH(I1,2)

GET HOURLY CONCENTRATIONS

e o Xe]

DO 30 IH=1,24

MIN1=(IH=1)#60+1

MIN2=MIN1+59

DO 32 IM=1,4

IMS(IM)=0

AMX(IM)=0,

DO 31 I2=MINi,MIN2

IFLAG=0

IM2=IM=1

IF(IM2,EQ.,0) GO TO 35

Do 7 J=1,1IM2

IF(IMS(J),EQ,I2) IFLAG=1
7 CONTINUE

1IF(IFLAG.EQ.1) GU TO 31
35 CONTINUE

AMX(IM)=AMAXICAMX(IM),wWwM(I2))

IF((AMX(IM)=WM(I2)),LT,1,E=04) IMS(IM)=I2
31 CONTINUE
32 CONTINUE

FOUR=0,

DO 33 J3=1,4

I=IMS(J3)

FOUR=FOUR+WM(I)

#% A=12 %%
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33 CONTINUE
TOT=0,
DO 34 J3=MIN1,MIN2
34 TOT=TOT+WM(J3)
IF(TOT.LT.1.E=4) GO TO 30
CONCEN(IH)=FOUR/TOT#¥100,
30 CONTINUE

o
c GET TOTAL DAILY VOLUME
c
TUTAL=0,
DO 9 JH=1,24
9 TOTAL=TOTAL+WH(JH)
C
o NORMALIZE MINUTE=BY-~MINUTE ARRIVALS AND DEPARTURES
C
DO 910 NORM1=1,1440
DO 910 NORM2=1,2
VOL (NORM1,NORM2)=VOL(NORM1,NORM2)/TOTAL
910 CONTINUE
C
C CALCULATE TODAY’S PEAKING FACTOR
C
PF=0,
DO 401 IP=1,23
IP2=1P+1
PF1=WH(IP)+WH(IP2)
PF=AMAX1 (PF,PF1)
401 CONTINUE
PF=PF/2,/TOTAL
C
C WRITE PROFILE INFORMATION TO DISK AND TAPE
C
WRITE(IQUT) IDAY,WQ
C
WRITE(ITAPE) IDAY,TOTAL,VOL,ADR,CONCEN,PMIXP,PF
C
c PRINTING OPTION
C

IF(c . NOT,IPRINT) ,AND,(,NOT,IPRNT)) GO TO 904
WRITE(3,901) ANC(CIA),YEAR,DATE(1),IDS,TOTAL,PF
901 FORMAT(1H1,/30X,A3,2X,14,°/°,12,°/°,12/
1 30X, TOTAL VOLUME = °F10,1,10X,* PEAKING FACTOR ='F12,4)
DO 902 JH=1,24
ARR=VOLH(JH,1)
DEP=VOLH(JH,2)
MIN{=(JH=1)#60+1

% A=13 ##
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906
902
504
505

507
10

509

3305

4711
4713

4712

OAG PROFILE PRODUCTION PROGRAMS

(a2 222 LA SRR YRS R al el Ad il s sy )
MIN2=MIN1+59 '
I01=(JH=1)%4+1

102=1Q1+3

I¥ (IPRINT) WRITE(3,906) JH,WH(JH),ADR(JH) ,CONCEN(JH),
1 (PMIXP(JH,J2),J2%1,8),
2 (WQ(I2),I2=I01,102),(WM(I1),I1=MIN1,MIN2)

IF(IPRNT) WRITE(3,906) JH,WH(JH),ADR(JH),CONCEN(JH),
1 (PMIXP(JH,J2),J2=1,8)

FORMAT(I3,F6,0,° A/D RATIO =°F12,2,° CONCENTRATION =°F10,4/
1 10%x,8F8,3/

3 4F6.0/2(30F6,0/))

CONTINUE

CONTINUE

GO TO 550

CONTINUE

GO TO 509

WRITE(5,10)

FORMAT(” YOU ARE SOMEWHAT MISTAKEN °

1/ AS TO THE INFORMATION ON THIS TAPE‘/)
CONTINUE

END FILE ITAPE

END FILE IOUT

WRITE(5,3305)

FORMAT(’ DELETE FILE DIS??.DAT BEFORE LOGGING OUT ‘)
GO TO 4712

REREAD 4713, (ANS(JRR)/JRRZ1,17)

FORMAT (1X,16A5,A3)

WRITE(5,4713) (ANS(JRR),JRR=1,17)

GO TO 502

CONTINUE

END

*t A=14 un



APPENDIX B\
S RS2 RIS IS SRS RS A RS R AL ST ARSI A AL RS XA S a Rl Rt sl dl L)
* CLUSTERING PROGRAMS
LA RS SRR SRS RS SRS 2SR SR R s Rl SRRl Al Rl dl Y
# FOLLOWING TEXT PRINTED FROM FILE DSKE:PCLUS.F4 [4255,516] 18-May=7¢
L2222 TSR A2 2L S SR R AR R 2 Rl R R d Rt Rddddll s
C PCLUST,F4
C
DIMENSION ARRAY(25000)
DIMENSION MNTH(12)
INTEGER AIR,YEAR
COMMON/KDEV/KWHERE, MNTH, YEAR , NORM
DATA ICL,IAND/"41630,"777777700000/
DATA MNTH/31,28,31,30,31,30,31,31,30,31,30,31/
LOGICAL NORM
WRITE(5,101)
101 FORMAT(* INPUT FILE NAME?°/)
READ(5,102) NAME
102 FORMAT(A5)
CALL IFILE(20,NAME)
WRITE(S,105)
105 FORMAT(® DO YOU WANT TREES PRINTED?*/)
KWHERE=5
READ(5,205) REPLY
205 FORMAT(A1)
IF(REPLY,EQ.*N’) KWHERE=0
104 FORMAT(I)
WRITE(5,106)
106 FORMAT(’ WHAT YEAR?’/)
READ(5,104) YEAR
IF(YEAR,LT,1900) YEAR=YEAR+1900
IF(YEAR/4%4 ,EG,YEAR) MNTH(2)=29
YEAR=YEAR=1900
WRITE(5,103)
103 FORMAT(’ HOW MANY AIRPORTS??/)
READ(5,104) NA
WRITE(5,107)
107 FORMAT(® DO YOU WANT NORMALIZED DATA?*/)
READ(5,108) REPLY
108 FORMAT (A1)
NORM= ,FALSE,
IF (REPLY,EQ,"N’) NORM=,TRUE,
DO 55 JA=1,NA
READ(20) AIR,NDAYS
NAMEC=(AIR,AND,IAND),OR,1CL
CALL OFILE(21,NAMEC)

WRITE TO 2! NC(=3),MDC(253),VOLD(253) = DAILY VOLUMES

SUM QUARTER=-HOURS TO GET DVOL(N) = IN CLSSUB

oo nn

% Rel #3u
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* CLUSTERING PROGRAMS.
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CALL CLSSUB(AIR,ARRAY,NDAYS,96)
55 CONTINUE
END

% B=2 3
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* CLUSTERING PROGRAMS
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SUBROUTINE CLSSUB(AIR,ARRAY,NROWS,NCOLS)
DIMENSION ARRAY(NROWS,NCOLS),IDAY(253),JJ(2),IDATE(2,2),
1 NDC(253),DVOL(253),MNTH(12),NAME(253),THRES(253),1IA(96)
COMMON/KDEV/KWHERE , MNTH, IYEAR, NORM
LOGICAL NORM
INTEGER AIR
DO 5 J=1,NROWS
READ(20) IDAY(J), (ARRAY(J,K),K=1,NCOLS)
DO t10f J2=1,NCOLS
1101 IA(J2)=ARRAY(J,J2)
WRITE(5,1102) IA
1102 FORMAT(2413)
IF(NORM) GO TO 5§

aONOn

NDRMALIZE

nnn

sUM=0,
DO 15 Js=1,NCOLS
15 SUM=SUM+ARRAY (J,JS)
DO 16 JS=1,NCOLS
16 ARRAY(J,JS)=ARRAY(J,JS)/SUM#100,
5 CONTINUE
JJ(1)=1
JJ(2)=NROWS
DD S50 J=1,2
N=JJ (J)
NDAY=IDAY(N)
MONTH=1
90 IF(NDAY,LE.,MNTH(MONTH)) GO TO BO
NDAY=NDAY=MNTH(MONTH)
MONTH=MONTH+1
GO TD 990
80 CONTINUE
IDATE(1,J)=MONTH
IDATE(2,J)=NDAY
50 CONTINUE
IF(KWHERE) 66,66,65
65 CONTINUE
WRITE(KWHERE,60) AIR,IDATE(1,1),IDATE(2,1),IYEAR,
1 IDATE(1,2),IDATE(2,2),IYEAR
60 FORMAT(///10X,°* AIRPORT : *A3/5X,12,%/°4+12,°/°,12,5X,’T0",
1 5X,12,°7°,12,°/°,12)
66 CONTINUE
CALL EUCLID(ARRAY,NROWS,NCOLS)
CALL HICLUS(NAME, THRES,NROWS)
IF(KWHERE) 76,76,75
75 CONTINUE

% B=3
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CALL PRTREE(NAME,THRES, THRES,NROWS,KWHERE)
76 CONTINUE
CALL YAWN(NAME,THRES,NDC,NROWS)
DO 501 J11=1,NROWS
DVOL(J11)=0,
DO 499 J12=1,NCOLS
499 DVOL(J11)SDVOL(J11)+ARRAY(J11,J12)
501 CONTINUE
NC=3
WRITE€21) NC,NDC,DVOL
RETURN
END

*#* Bed w#
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104

114

102

204

105

10

PRFMRG.F4

THIS PROGRAM MERGES,FOR EACH OF

THIRTY=-ONE AIRPORTS, EIGHT DISK FILES, EACH CONTAINING

QUARTER=HOUR PROFILES FOR ONE MONTH, PREPARATORY
TO CLUSTERING, THIs FILES WERE PRODUCED BY OAGPRF,

DIMENSION ARRAY(96),AN(8),ND(8),NCD(8,2)

DIMENSICN 1TAG(S8)

DATA IAND,IPM,ITAG/"777777700000,"50232,"31142,"31144,
1 "31146,"31150,"31542,"31544,"31546,"31550/

INTEGER AN,ANS(31)

DATA ANS/'BOS"’DCA"'BAL','EWR';'JFK';'LGA’I'IAH';'PHL',
1 ’plT*,*IAD",’FLL*,“JAX’, *MIA’,’MKE’, TPA*,’ATL",°CLT",
2 °ORD®,’DTW’,*MSP’,’CLE’,’*STL*,"MsY*, *DAL’,’DEN’,*SLC"*,
3 ’LAX’,*SFO’,’LAS?,*SEA*, "HNL?/

WRITE(5,104)

FORMAT("* TYPE IN LOCATIONS IN LIST OF*,

1 FIRST AND LAST AIRPORTS WANTED’/)

READ(5,114) NA1,NA2

FORMAT(21)

FORMAT(AS)

WRITE(5,204)

FORMAT (" NUMBERS OF FIRST AND LAST FILES TO BE MERGED?°/)

READ(5,114) NF1,NF2

NF=8

FORMAT(I)

DO 100 IA=NA1,NA2

NAME1=ANS(TIA)

DU 10 I=NF1,NF2

NAME=(NAME] ,AND ,TAND) ,OR,ITAG(I)

IDEV=1+15

CALL ASSDEV(IDEV,’DSK?*)

CALL IFILE(IDEV,NAME)

CONTINUE

NAMEN=(NAME1 ,AND,IAND) OR,IPM

CALL OFILE(24,NAMEQ)

READ AIRPORT AND NUMBER OF.DAYS
FROM EACH INPUT FILE

DU 20 I=NF1,NF2

IDEV=I+15

READ(IDEV) AN(CI),ND(I)
WRITE€S5,2020) AN(I),ND(I)

##% B=5 #ux
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2020 FORMAT(S5X,A3,15)
20 CONTINUE

CHECK THAT AIRPOUOKT IS THE SAME ON ALL FILES

e Rele!

NF3I=NF1+1

DO 30 I=NF3,NF2

N2=I=1

IF(AN(MN2)  NE,AN(NF2)) GO TO 150
30 CONTINUE

SUM DAYS FROM INPUT FILES

s Nele]

NDAYS=0
DO 473 IADD=NF1,NF2
473 NDAYS=NDAYS+ND(IADD)
WRITE(24) AN(NF1),NDAYS
DO 40 I=NF1,NF2
IDEV=15+1
JD=ND (1)
DO 41 J=1,JD
READ(IDEV) IDAY,ARRAY
WRITE(24) IDAY,ARRAY
IF(J,EqQ,1) NCD(I,J)=IDAY
IF(J.EQ,JdD) NCP(I,2)=IDAY
41 CONTINUE
40 CUNTINUE
WRITE(5,202) AN(NF1)
202 FORMAT(® AIRPDRT= *A3)
WRITE(5,201) ((NCD(I,J),Jd=1,2),I=NF1,NF2)
201 FORMAT(® DAY OF YEAR *,I5,° TO *,I5)
GO TO 250
150 WRITE(5,155) AN
155 FORMAT(® AIRPORTS INCONSISTENT */20X,3(A3,5X))
250 CONTINUE
END FILE 24
DO 107 I=NF1,NF2
IDEV=I+15
CALL RELEAS(TIDEV)
107 CONTINUE
CALL RELEAS(24)
WRITE(5,127) ANSC(IA)
127 FORMATC(® ATRPORT:*A3,1X, "DONE*)
100 CONTINUE
END

## H=6 *%
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THIS PROGRAM CLUSTERS QUARTER-~HOUR PROFILES
READ FROM DISK FILES WRITTEN BY PRFMRG,

[eNeEeNeNe!

DIMENSION ARRAY(12000)
INTEGER AIR
COMMON/KDEV/KWHERE , NORM
DATA ICL,IAND/"41630,"777777700000/
COMMDN /CLUS/NC,NOTREE
COMMON /AIRPL/AIR
LOGICAL NORM,NOTREE
INTEGER AIR1,AN(31)
DATA AN/°BOS*,’DCA’,*BAL’,“EWR’,’JFK”,“LGA’,"IAH’, “PHL’,
{ *pIT”",*1AD’,"FLL’,”JAX*, "MIA’,"MKE’,*TPA", "ATL’,*CLT*,
2 *ORD*,’DTW’, "MSP’,’CLE*,’STL’,“MSY’, DAL, "DEN*, *SLC*,
3 "LAX’,’SF0’,’LAS*,’SEA’, HNL"/
DATA IPM/"50232/
WRITE(5,105)
105 FORMAT(’ DO YOU WANT TREES PRINTED?°/)
KWHERE=5
READ (5,205) REPLY
205 FORMAT(A1)
IF(REPLY.EQ.*N’) KWHERE=0
104 FORMAT(2I)
WRITE(5,100)
100 FORMAT(* HOW MANY CLUSTERS?°/)
READ(5,104) NC
WRITE(5,102)
102 FORMAT(® SHALL I SAVE THE TREES?’/)
READ(5,108) REPLY
NOTKREE=,TRUE,
IF (REPLY,EQ.’Y") NOTREE=,FALSE,
WRITE(S5,103)
103 FORMAT(® LOCATIUNS IN LIST OF FIRST AND LAST AIRPORT?"/)
READ(S,104) NA1,NAZ2
WRITE(5,107)
107 FORMAT(’ DO YOU wANT NORMALIZED DATA?/)
READ(5,108) REPLY
108 FORMAT(AL)
NORM=,FALSE,
IF(REPLY,EQ.*N”) NORM=,TRUE,
DO 55 JA=NA1,NA2
AIR1=AN(JA)
NAME1=(AIR1,AND,TAND) ,OR,IPM

#% Be7 #a
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CaLL LFILE(20,NpMEL)
READ(20) AIR,NDAYS
NAMEC=(AIR,AND,IAND) ,OR,ICL
CALL OFILE(21,NAMEC)

CALL CLSSUB(AIR,ARRAY,NDAYS,96)
CALL RELEAS(20)

55 CONTINUE
END

#¥% R=0 ##
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SUBROUTINE CLSSUB(AIR,ARRAY,NROWS,NCOLS)

DIMENSION ARRAY(NROWS,NCOLS),IDAY(120),

1 NDC(120),DVOL(120),NAME(120),THRES(120),IA(96)

COMMON/KDEV/KWHERE , NORM

COMMON/CLUS/NC

LOGICAL NORM

INTEGER AIR

DO 5 J=1,NROWS
READ(20) IDAY(J),(ARRAY(J,K),K=1,NCOLS)

C NORMALIZE

sSUM=0,
DO 15 Js=1,NCOLS
15 SUM=SUM+ARRAY(J,JS)
DVOL (J)=sSUM
IF(NORM) GO TO 5
DO 16 Js=1,NCOLS
16 ARRAY(J,JS)=ARRAY(J,JS)/SUM%#100,
5 CONTINUE
IF(KWHERE) 66,66,65
65 CONTINUE
WRITE(KWHERE,60) AIR
60 FORMAT(///10X,” AIRPORT 3 *R3//)
66 CONTINUE
CALL EUCLID(ARRAY,NROWS,NCOLS)
CALL HICLUS(NAME, THRES,NROWS)
IF(KWHERE) 76,76,75
75 CONTINUE
CALL pRTREE(NAME,THRES,THRES,NROWS,KWHERE)
76 CONTINUE
CALL SUSPCL(NAME,THRES,NDC,NROWS)
WRITE(21) NC,NDC,DVOL
RETURN
END

#%* Be=OQ %4
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SUBKROUTINE EUCLID(AMAT,NROW,NeOL)
DIMENSYON AMAT(NROW,NCOL)
COMMON /CLUST/ PROX(8000)
INDEX=0
DO 30 I=2,NROW
Il=1~1
DO 20 Jd=1,11
DIST=0
INDEX=INDEX+1
DO 10 K=1,NCOL
DIST=DIST+(AMAT(I,K)=AMAT(J,K))#%2
10 CONTINUE
PROX(INDEX)=SQRT(DIST)
20 CONTINUE
30 CONTINUE
RETURN
END

*##% B=10 *#
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SUBROUTINE HICLUS(NAME,THRES,NROUWS)
DIMENS*ON TREE(120,3),LINE(120)

DIMENSION LAMBDA(120),THRES(NROWS),NAME(NROWS),O0UTPUT(120,3)
COMMON /CLUST/ PROX(8000)
IPLACE(K)=(3,+SQRT(9,-8,#(2,=FLOAT(K))))/2,
JPLACE(K)=K=(IPLACE(K)=1)%(IPLACE(K)=2)/2

DO 483 JJJ=1,NROWS

483 LINE(JJJ)=0

N=NROWS8=1

KOUNT=1

LITTLE=1,

BIG=0,

NUMBERZNROWS# (NROWS=1)/2

DETERMINE MAXIMAL ELEMENT OF MATRIX (BIG)

DO 1 KHL=1,NUMBER
IF(BIG,LT,PROX(KRL)) BIG=PROX(KHL)
CONTINUE

BIG=2,#BIG

DETERMINE PRESENT MINIMAL ELEMENT OF MATRIX

DO 3 LOO=1,NUMBER

1F (PROX(LITTLE) ,LT, PROX(LDO)) GOTO 3
LITTLE=L0OO

CONTINVE

TREE (KOUNT, 1)=PROX (LITTLE)

TREE (KOUNT,2)=IPLACE (LITTLE)

TREE (KOUNT, 3)=JPLACE(LITTLE)

IF (KOUNT EQ.NRUWS=1) GOTO 5
PROX(LITTLE)=BIG

KOUNT=KOUNT+1

DERIVE MEAN OF CLUSTERED ROWS

DO 4 K2=1,NROWS
IF(IPLACE(LITTLE).EQ.K2) GOTO 4
IF (JPLACE (LITTLE) .EQ,K2) GOTO 4
IK=ISQ2TR(IPLACE(LITTLE),K2)
JK=ISQ2TR(JPLACE (LITTLE),K2)
PROX(IK)=(PROX(IK)+PROX(JK))/2,
PROX(JK)=BIG

CONTINUE

GOTO 2

INITIATE SORTING PARAMETERS

#% Bell w#
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5 LEVEL=1
LAMBDA(1)=N .
THRES(1)=TREE(1,2)
[=1
K=2

c BEGIN SORTING PROCESS

DO 6 M6=1,3
OUTPUTC) ,M6)=TREE(1,Mp)
TREE(1,MB8)=0,

6 CONTINUE

10 IF(TREE(I,2),NE,THRES(LEVEL)) GOTO 20
LEVEL=LEVEL+1
THRES(LEVEL)=TREE(I,3)
LAMBDA(LEVEL)=I
DD 11 M11=1,3
OUTPUT(K,M11)=TREK(I,M11)
TREE(I,M11)=0,

11 CONTINUE
IF(K,EQ,N) GOTO 60
K=K+1
I=1
GOTO 10

20 IF(I.LT.LAMBDA(LEVEL)) GOTO 30
IF(LEVEL,EQ,1) GOTD 50
LEVEL=LEVEL=1
GOTo 10

30 IF(LEVEL,NE,1) GOTOD 40
IF(TREE(I,3) .EQ,THRES(LEVEL)) GOTO 50

40  [=I+1
GOTO 10

50 THRES(LEVEL)=TREE(I,2)

DD 51 MS51=1,3
DUTPUT(K,MS51)=TREE(I,MN51)
TREFK(I,M51)=0,

51 CONTINUE
IF(K,EQ,N) GOTO 60
K=K+1
I=1
GOTO 10

c STORE SORTED THRESHOLD VALUES IN THRES

60 DO 70 MT0=1,N
THRES(M70)=0UTPUT (170,1)

## B=12 x4
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70 CONTINUE

C SORT CELL NUMBERS FOR PRINTING

186 NAME(1)=0UTPUT(1,2)
NN=NAME (1)
LINE(NN)=1
NAME (2)=0UTPUT(1,3)
NN=NAME(2)
LINE(NN)=1
DO 200 1I0TA=3,NROWS
NN=NUTPUT(IOTA=1,2)
IF(LINE(NN) EQ,1) GUTO 190
NAME(IOTA)=NN
LINE(NN)=1
GoTo 290

190 NAME(IOTA)=0UTPUT(I10TA=1,3)
NN=NAME(IOTA)
LINE(NN)=1

200 CONTINUE
RETURN
END

# B=13 »u
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FUNCTION ISQ2TR(I,J)
IF(I,GT.J) LOTN 10
1SQ2TR=((J=1)%(J=2)/2)+]
IF(1,EQ,J) ISQ2TR=0
RETURN
10 ISQ2TR=((I=1)#(I=2)/2)+J
RETURN
END

#% B=14 ##



et SR T T Y EE AT T IR TR SIS I S 2SS LA LA AL LA AR A A S LA AR L AL AL
* CLUSTERING PROGRAMS
P prrr e T T ST T TS TSR EL AR T L L LA L L T LS SRS R Al L AL LA AR AR

SUBROUTINE PRTREE(NAME,TAG,PRTLST,M,KWHERE)
DIMENSION TAG(M), MU(120),MARK(120),NAME(M),LAMBDA(120)
DIMENSION LETTER(150),IMARK(150),INTER(3),LICE(3)
DIMENSION PRTLST(M)
LOGICAL FLAG
DATA KBLANK /° ‘/
DATA KDASH /’="/
DATA KQUOTE /°°°°*/
DATA KPOINT /°.°/
DATA KI /°1°/
ICE=0
KRYPTO=0
DO 445 JQ=1,M
MARK (JQ)=0
MU(JQ)=0
LAMBDA(JQ)=0
445 CONTINUE
DO 549 JQ=1,150
IMARK(JQ)=0
LETTER(JQ)=0
545 CONTINUE
N=M=1

CHECK WHETHER OUTPUT IS TO BE ON-LINE OR OFF=LINE

aQna

IF(KWHERE.EQ.3) GOTO 1234
DEVICE=59,
KDEV1=64
KDEV2=65 .,
GOTO 5678

1234 DEVICE=99,
KDEV1=104
KDEV2=105

5678 BIG=0
DO 70 M70=1,N
IF(TAG(M70),LT,BIG) GOTO 70
BIG=TAG(M70)

70 CONTINUE

< NORMALIZE BOUNDS FOR PRINTING ON TTY

SMALL=BIG
DN 80 MBO=1,N
IF (TAG(M80) ,GT.SMALL) GOTO 80
SMALL=TAG(MBO)

80 CONTINUE

##% B=15 #%
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DO 90 MYg=1,N
LAMBDA¢M90)=4,+(TAG(M90)=SMALL)#DEVICE/(BIG=SMALL)
90 CONTINUE

DETERMINE HOW FAR TO THE RIGHT EACH LINE EXTENDS

anNnoaQ

IFIRST=0
LARGE=0
I=1

100 IF(MARK(I),NE,0) GOTO 11¢
IF(LARGE,GT,LAMBDA(CI)) GOTO 130
MOON=1I
LARGE=LAMBDA(I)
GOTO 130

110 IF(MARK(I).EQ,KRYPTO) GOTO 120
IF(LARGE,EQ,0) GAOTO 130
MU (MOON)=LAMBDA (JUNE)
ICE=ICE+1
MARK (MOON)=KRYPTOD+1
LARGE=V
GOTO 130

120 JUNE=1
IF(LARGE,EG,0) GOTO 130
MU (MOON)=LAMBDAC(I)
ICE=ICE+1
LARGE=0
MARK (MOON)=KRYPTO+1

130 IF(I,EQ,N) GOTO 140
I=1+1
GOTO 100

140 IF(ICE.EQ,N) GOTO 220
IF(IFIRST.EQ.1) GOTD 150
MU(MQDN)=KDEV1
ICE=ICE+1
MARK (MOON)=1
IFIRST#1
GOTO 160

150 IF(LARGE.EQ,0) GOTO 160
MU(MOON)=LAMBDA (JUNE)
ICF=ICE+1
MARK (MOON)=KRYPTO+1

160 KRYPTU=KRYPTO+1

I=1
LARGE=0
GOTO 100

220 DO 230 M230=2,N

¥ B=1g ##
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225 MpRK(M230)=1
IF (LAMBDA(M230),GT . LAMBpA(M230=1)) GOTO 230
MARK (M230)=0
230 CONTINUE
MARK (1)=0

C BIG LOOP STARTS HERE

PO 500 MOO=1,N
FLAG=,FALSE,

C BLANK OUT THE LINE

260 DO 270 M270=1,KDEV2
270 LETTER(M270)3KBLANK
IF(FLAG) GOTO 290

LICE(1)=NAME(MOD)/100
LICE(2)=(NAME(MOO)=LICE(1)%100)/10
LICE(3)=NAME(MOO)=LICE(1)#100=LICE(2)#*10
ENCODE(1,1003,INTER(1)) LICE(1)
ENCODE(1,1003,INTER(2)) LICE(?2)
ENCODE¢1,1003,INTER(3)) LICE(3)

IF (MARK(MOO) ,EQ,1) GOTO 280
LL=LAMBDA (MQO)=3
LETTER(LL)=INTER(1)

LL=LL+1

LETTER(LL)=INTER(2)

LL=LL+1

LETTER(LL)=INTER(3)

LL=LL+1

LETTER(LL)=KDASH

LL=LL+1

LETTERELL)=KPOINT

IF(LAMBDA(M0O) ,EQ,LAMBDA(MOO=1)) LETTER(LL)=KI
IMARK(LL)=1

GOTO 320

280 NARK=1
DO 285 M285=1,KDEVI
IF(NARK,EW.0) GOTU 285
IF(IMARK (M285),EQ.,0) GOTO 285
IMARK (M285)=0
NARK=0
LL=M285=4

% Be=17 %%



e N LI T R e R e A R L R e T Y
* CLUSTERING PROGRAMS ]
L T SR AT R R R R T R 2 2 T TR TR ST LA AR T AL AL LS Y
285 CONTINUE

LETTERC(LL)=INTER(1)

LL=LL+1

LETTER(LL)=INTER(2)

LL=LL+1

LETTER(LL)=INTER(3)

LL=LL+1

LETTER(LL)=KDASH

LL=LL+1

LETTER(LL)=KQUOTE

IF(LAMBDA (M0OO) , LT ,MU(MOQ}) GOTO 320

LETTER(LL)=KI

IMARK(LL)=1

GOTO 320

GOTO 320

290 LL=LAMBDA(M0OOD)+1

IMARK (LL)=1

IF( LAMBDA(MOO)+2,GT,.MU(MOO)) GDTO 301
295 DO 300 M300=LAMBDA(MOQ)+2,MU(MOO)
300 LETTER(M300)=KDASH

301 LL=MU(MOD)+1
IF(LL.NE KDEV2) GOTOD 305
IMARK (KDEV1)=1
LETTER(KDEV2)=KDASH
GOTO 320

305 IF(IMARK(LL).EG,.0) GOTO 310
LETTER(LL)=KQUOTE
IF(MU(MNO) .EQ,LAMBDA(MDO+1)) GOTO 3055
IF(LAMBDA(MOD)Y LT ., MU(MOO)) GOTOD 306

3055 LETTER(LL)=KI
GOTN 320

306 [MARK(LL)=0
GOTO 320

310 LETTER(LL)=KPOINT
IMARK(LL)=1

320 DO 340 M340=1,KDEV1
IF(IMARK(M340),EQ.0) GNTO 340
IF(M340,EQ,LL) GOTO 340
LETTER(M340)=KI

340 CONTINUE

350 IF(FLAG) GOTO 360

WRITE (KWHERE,1000) (LETTER(KOW),KOW=1,KDEV2)
355 FLAG=,TRUE.

## BalB ##
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GOTO 260

WRITE (KWHERE,1001) PRTLST(MOD) , (LETTER(KOW) ,KOW=1,KDEV2)
CONTINUE

DD 370 M370=1,KDEV2
LETTEREM370)=KBLANK
LICE(1)Y=NAME(M) /100
LICE(2)=(NAME(M)=LICE(1)#100)/10
LICE(3)=NAME(M)=LICE(1)#100=-LICE(2)%10
ENCODE(1,1003,INTER(1)) LICE(1)
ENCODE(¢1,1003,INTER(2)) LICE(2)
ENCODE€1,1003,INTER(3)) LICE(3)

LL=LAMBDA(N)=3
LETTER(LL)=INTER(1)
LL=LL+1
LETTER(LL)SINTER(2)
LL=LL+1
LETTERC(LL)=INTER(3)
LL=LL+1
LETTER(LL)=KDASH
LL=LL+1
LETTER(LL)=KQUOTE
WRITE (KWHERE,1000) (LETTER(KQW),KOW=1,KDEV2)

RETURN
FORMAT(T9,1044A1)
FORMAT(F9,3,T9,104A1)
FORMAT(I1)
RETURN
END

#% B=19 x#
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SUBRNOUTINE YAWN(NAME,THRES,NDC,NUM)
DIMENSIQN NDC(NUM),NAME(NUM), THRES(NUM),INDEX(2)

C
C NAME IS THE ARRAY OF DAY NUMBERS
C THRES IS THE ARRAY OF (SURPRISE!) THRESHOLD
C VALUES
© INDEX IS WHAT YQU GET OUT
C NUM IS 250=WHATEVER
C GDOOD LUCK
C
c NDC(I) ASSIGNS A CLUSTER NUMBER TO DAY I
C
LENIN=0
KGR=0
ccce=0,

1 DO 10 MARX=1,NUM=1
IF(THRES(MARX) ,LT ,CCCP) GO TU 10
IF(MARX,EQ,LENIN) GO TO 10
CCCp=THRES (MARX)
KGB=MARX

10 CONTINUE
IF(LENIN,NE,0) GO TO 20
LENIN=KGB
INDEX(1)=KGB
CCCPp=0,

GO TO 1

20 INDEX(2)=KGB
I1=INDEX(1)
I2=INDEX(2)
IF(11,LT.I2) GO TO 40

I2=11
I1=INDEX(2)

40 CONTINUE
DO 28 I=1,11
J=NAME(I)

28 NDC(J)=1
DO 29 I=11+1,1I2
J=NAME (I)

29 NDC(J)=2
DO 30 I=I2+1,NUM
J=NAME(I)

30 NDC(J)=3
RETURN
END

## Be2() #¥#
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250

200

800

600

500

201

880

SUBROUTINE SUSPCL(NAME,THRES,NDC,NUM)
LOG1CAL NOTREE
COMMON/AIRPL/AIR
COMMON /CLUS/NC,NOTREE
INTEGER AIR
DATA IST,IAND/"S1650,"777777700000/
DIMENSION IORD(120)
PIMENSION NDC(NUM),NAME(NUM), THRES(NUM),INDEX(0/10)
IF(NOTREE) GO TO 250
CALL ASSDEV(16,°DSK*)
NAMEF=IST.OR,(AIR,AND,IAND)
CALL OFILE(16,NAMEF)
WRITE(16) NUM
WRITE(16) NAME,THRES
CALL RELEAS(16)
CONTINUE
IF(NC,EQ,3) GO TO 7000
NTH=NUMe1
DO 200 IN=1,NTH .
IORD(IN)=IN
I=0
ISAVE=0
I=ISAVE+1
ISAVE=L
1=1-1
I=1+1
IF(1.LT,1) GO TO 800
IF(I+1.GT.NTH) GO TD 500
J1=10RD(CI)
I2=I0RD(I+1)
IF(THRES(I1).LE,THRES(I12)) GO TO 800
I0RD(I+1)=1I1
IORD(I)=I2
I=1=2
GO TO 600
CONTINUE
NBREAK=NC=1
N=NTH=NBREAK+1
DO 201 IBRK=1,NBREAK
INDEX(IBRK)=IORD(N)
N=N+1
CONTINUE
I=0
ISAVEFO
I=ISAVE+1
ISAVE=]
I=I=1
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660 I=I+1
IF(I,LT,1) GO TO 880
IF(1+1.GT,NBREAK) GO TO 550
I1=INDEX (1)
I2=INDEX(1+1)
IF(1t,LE.I2) GU TO 880
INDEX(1+1)=1I1
INDEX(I)=12
I=sI=2
GO TO 660
550 CONTINUE
INDEX(C0)=0
INDEX(NC)Y=sNUM
DO 202 I=1,NC
LIMITI=INDEX(I=1)+1
LIMIT2=INDEX(I)
DO 202 LIM=LIMIT1,LIMIT2
J=HNAME (LIM)
NDC(J) =1
202 CONTINUE
GO TH 7001
7000 CALL YAWK(NAME,THRFS,NDC,NUM)
7601 CONTINUE
KETURN
END
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# FOLLOWING TEXT PRINTED FROM FILE DSKE:PRFPLT,.,F4 [4255,516] 18=May=T7t
*******‘l*******************"‘************************************#*****'
C PRFPLT,.F4
C
DIMENSION ARRAY(25000)
DIMENSION MNTH(12)
INTEGER YEAR
COMMON/KDEV/KWHERE , MNTH, YEAR, NORM
DATA MNTH/31,28,31,30,31,30,31,31,30,31,30,31/
LOGICAL NORM
WRITE(S,101)
101 FORMAT(’ INPUT FILE NAME?°/)
READ(5,102) NAME
102 FORMAT(AS)
CALL IFILE(20,NAME)
104 FORMAT(I)
WRITE(5,106)
106 FORMAT(® WHAT YEAR?"/)
READ(5,104) YEAR
IF(YEAR,LT,1900) YEAR=YEAR+1900
IF(YEAR/4#4 ,EQ,YEAR) MNTH(2)=29
YEAR=YEAR=1900
WRITE(5,103)
103 FORMAT(” HOW MARY AIRPORTS?’/)
READ(5,104) NA
WRITE(5,107)
107 FORMAT(® DO YOU WANT NORMALIZED DATA??/)
READ(5,108) REPLY
108 FORMAT(A1l)
NORM=,FALSE,
IF(REPLY.EQ,”N’) NORM=,TRUE,
DO 55 JA=1,NA
READ(20) AIR,NDAYS
CALL PLTSUB(AIR,ARRAY,NDAYS,96)
55 CONTINUE
END
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SUBROUTINE PLTSUB(AIR,ARRAY,NROWS,NCOLS)
DIMENSION II1(3),1I2(3)
DATA I14,112/1,30,92,29,91,241/
DIMENSTION ARRAY(NROWS,NCOLS),JIDAY(241),JJ(2),1IDATE(2,2),
1 MNTH(12),NAME(241),THRES(241),IA(96),
2 IPLT(10),YPLT(96),NDJA(241)
COMMON/KDEV/KWHERE ,MNTH, IYEAR, NORM
LOGICAL NORM
Do 5 J=1,NROWS
READ(20) IDAY(J),(ARRAY(J,K),K=1,NCOLS)
DO 1101 J2=1,NCOLS
1101 IA(J2)=ARRAY(J,J2)
WRITE(5,1102) IA
1102 FORMAT(2413)
IF(NORM) GO TO 5

NN

NORMALIZE

Nnnn

SUuM=0,
DO 15 JS=1,NCOLS

15 SUM=SUM+ARRAY (J,JS)
DO 16 Js=1,NCOLS

16 ARRAY(J,JS)=ARRAY(J,JS)/SUM#100,

5 CONTINUE
Jd(1)=1
JJ (2)=NROWS
DO 50 J=1,2
N=JJ(J)
NDAY=IDAY(N)
MONTH=1

90 IF(NDAY,LE_ MNTH(MONTH)) GD TO 80
NDAY=NDAY=MNTH(MUNTH)
MONTH=MONTH+1
GO TO 90

80 CONTINUE
1DATE(1,J)=MONTH
IDATE(2,J)=NDAY

50 CONTINUE
WRITE(5,60) AIR,1DATE(1,1),IDATE(2,1),I1YEAR,
1 IDATE(1,2),IDATE(2,2),IYEAR

60 FORMAT(///10X,* AIRPNRT *A3/5X,12,°/%,12,°/°,12,5X,°T0",
1 SX,IZ"/"IZI'/'IIQJ
WRITE(S,1407)

1407 FORMAT(®” WILL THIS RUN AVERAGE FOR CLUSTERS?’/)
READ(S5,1408) THIS
1408 FORMAT(AL)

IF(THIS,EQ,°Y’) GO TD 1410
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WRITE(5,1402)
1402 FORMAT(10X* HOW MANY DAYS DO YOU WANT PLOTTED?‘/)
READ(5,1403) NPLT
1403 FORMAT(10I)
WRITE(S,1404)
1404 FORMAT(’® WHICH ARE THEY?°’/)
READ(5,1403) (IPLT(K),K=1,NPLT)
DO 1405 JP=1,NPLT
LPLT=IPLT(JP)
DO 1406 J7=1,NCOLS
YPLT(J7)=ARRAY(LPLT,J7)
1406 CONTINUE
CALL XYPLOT(1,.,96.,1,+YPLT)
1405 CONTINUE
RETURN
1410 CONTINUE
WRITE(5,1411)
1411 FORMAT(’ HOW MAMY CLUSTERS?’/)
READ(5,1412) NCLUS
1412 FORMAT(51)
WRITE(5,927)
927 FORMAT(’ DO YOU WANT TO USE CLUSTER DEFAULT?’/)
READ(5,928) DEF
928 FORMAT(A1)
DO 1420 JCLUS=1,NCLUS
IF(DEF,E0Q.’Y”) GO TO 929
WRITE(S,1421) JCLUS
1421 FORMAT(’ HOW MANY DAYS IN CLUSTER’I4,°?°/)
READ(S5,1412) NDJ
WRITE(5,1422)
1422 FORMAT(’ WHICH DAYS ARE THEY? 5I */)
READ(5,1412) (NDJA(IT),II=1,NDJ)
GO TO 930
929 NDJ=II2(JCLUS)=II1(JCLUS)
ILL=0
DO 922 IGR=II1(JCLUS),1I2(JCLUS)
ILL=ILL+1
NDJACILL)=IGR
922 CONTINUE
930 CONTINUE
VSuUM=0,
DO 1425 1Y=1,96
YPLT(IY)=0,
DO 1428 IY2s31,NDJ
NJ=NDJA(IY2)
YPLT(IY)=YPLT(IY)+ARRAY(NJ,IY) .
VSUM=VSUM+ARRAY(NJ, 1Y)
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1428 CONTINUE
YPLT(IY)=YPLT(IY)/FLOAT(NDJ)
1425 CONTINUE
CALL xYPLOT(lulgbnlln'YPLTJ
IF(,NOT ,NORM) GO TO 1826
VSUMsVSUM/FLOAT(NDJ)
WRITE(5,1825) V8UM
1825 FORMAT(///5X°FOR THIS CLUSTER, AVERAGE DAILY VOLUME 18°,
1 F12.2/777)
1826 CONTINUE
1420 CONTINUE
RETURN
END
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SUBROQUTINE XYPLOT(XMIN,XMAX,XDEL,Y)
DIMENSION Y(1),ALPHA(61),FORM(5),TITLE(70)
DATA (FORM(J),J=1,8)/°//C%s" *,°X:",°* *,°A1)°/
WRITE(5,101)
101 FORMAT(/1X, HOW MANY CHARACTERS IN TITLEZ?’/)
READ (5,100) NCH
100 FORMAT(I1)
NBL=(72=NCH)/2
ENCODE(5,203,FORM(2)) NBL
ENCODE¢5,203,FORM(4)) NCH
WRITE(5,205)
205 FODRMAT(1X,*TYPE IN TITLE °*/)
READ(5,204) (TITLE(I),I=1,NCH)
203 FORMAT(IS5)
204 FORMAT(70A1)
WRITE(S,FORM) (TITLE(K),K=1,NCH)
NSTARS=61
MID=31
YMIN=Y (1)
YMAX=Y(1)
X=XMIN+XDEL
J=2
400 YMIN=AMINI(YMIN,Y(J))
YMAX=AMAX1 (YMAX,Y(J))
X=XDEL+X
J=J+1
IF(X,LE.,XMAX) GO TO 400
YMID=(YMIN+YMAX)/2,0
WRITE(S,52) YMIN,YMID,YMAX
57 FORMAT(//10X,G12,5,13X,G612,5,12%X,G12,5/)
YINC=(YMAX=YMIN) /60,

X=XMIN
J=1
300 0O 201 I=2,60
201 ALPHA(I)=" *

ALPHA(1)=","*
ALPHA(MID)=’,"
ALPHA(®1)=","
XNSTAR=(Y(J)=YMIN)/YINC
NSTAR=IFIX(XNSTAR)+1
IF((XNSTAR=NSTAR).GE,0,50) NSTAR=NSTAR+1
DO 202 I=1,NSTAR

202 ALPHA(I)="#"’
WRITE(5,50) X,ALPHA

50 FURMAT(G9,.3,1X,61A1)
X=X+XDEL
J=d+1
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* CLUSTERING PROGRAMS
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IF (X, LE_XMAX) GO TO 300
RETURN
END

## He28 ss



****************************‘l-********#********************l*********-I"l

*

CLUSTERING PROGRAMS

g pgpnpppppaugreamer e D LU T TL L LI ELIL LS AR S bbb oo haluel
% FOLLOWING TEXT PRINTED FROM FILE DSKE:CORAL,.F4 (4255,516] 18=May=Tt
*************************&*******&***#**************#*****%**********h

C
C

104

100
101

55

CORAL ,F 4

DIMENSION ARRAY(9000),ARRAY2(3000)
FORMAT(I)
CALL IFILE(22,°FEB75°)
CALL IFILE(21,°ALL75°)
CALL IFILE(20,°CORAL’)
NA=S
DO 55 JA=1,NA
READ(21) AIR,NDAYS
READ(22) AIR,NDAY2
READ(20,100) IAIR
FORMAT(A3)
WRITE¢3,101) IAIR
FORMAT(1H1///20X,A3//)
CALL CORSUB (JA,ARRAY,ARRAY2,NDAYS,NDAY2,96)
CONTINUE
ERND
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SUBROUTINE CORSUB(Ja,ARRAY,pRRAY2,NROWS,NROWS2,NCOLS)
DIMENSION NDJ(5),NDJ2(5)
COMMON NCOR,DCOR,NLIST,DLIST
INTEGER DLIST(5,4,2),DCOR(5)
COMMON /SAVE/NCLUS,NCLUS2,NDJ,NDJ2
DIMENSION NCOR(S5),NLIST(5,9,2)
DIMENSION X(96),Y(96)
DIMENSION ARRAY(NROWS,NCOLS),
1 ARRAY2(NROWS2,NCOLS),NAME(124),THRES(124),IA(96),
A YPLT2(96,5),NDJA2(30,5),
2 IPLT(C10),YPLT(90,5),NDJA(90,5)
DIMENSION IDAY(90)
DO 5 J=1,NROwS
READ(21) 1DAY(J), (ARRAY(J,K),K=1,NCOLS)
IF(J,LE,NROWS2) READ(22) ID726,(ARRAY2(J,K),K=1,NCOLS)

NORMALIZE

aOnn

sSUM=0Q,
po 15 Js=1,NCOLS
15 SUM=SUM+ARRAY (J,JS)
DO 16 Js=1,NCOLS
16 ARRAY(J,JS)=ARRAY(J,JS)/SUM
IF(J,GT,NROWS2) GO TO 5
Sum=0,
DO 215 Js=1,NCOLS
215 SUM=SUM+ARRAY2(J,JS)
no0 216 JS=1,MNCOLS
216 ARRAY2(J,JS)=ARRAY2(J,JS)/SlM
5 CONTINUE
NST=NCLUS
READ(20,1413) NCLUS
1413 FUORMAT(A4)
IF(NCLUS.,EQ."SAME®) GO TO 1423
REREAD 1412,NCLUS
1412 FORMAT(20I)
DO 1422 JCLUS=1,NCLUS
READ(20,1412) NDJ(JCLUS)
ND=NDJ (JCLUS)
READ(20,1412) (NDJA(CII,JCLUS),II=1,ND)
1422 CONTINUE
GO TO 1424
1423 NCLUS=NST
1424 DO 1420 JCLUs=1,NCLUS
DO 1425 1Y=1,96
YPLT(IY,JCLUS)=0,
ND=NDJ (JCLUS)

#% B=30 %%



**************************************l**************************i***i
* CLUSTERING PROGRAMS
I-*********************************&**********************************1
DO 1428 1Y2=1,ND
NJ=NDJA(IY2,JCLUS)
YPLT(IY,JCLUS)=YPLT(IY,JCLUS)+ARRAY(NJ,IY)
1428 CONTINUE
YPLT(IY,JCLUS)=SYPLT(IY,JCLUS)/FLOAT(ND)
1425 CONTINUE
1420 CONTINUE
NST=NCLUS2
READ(20,1413) NCLUS2
IF(NCLUS2,.EQ,“SAME’) GO TO 1523
REREAD 1412,NCLUS2
DO 1522 JCLUS=1,NCLUS2
READ(20,1412) NDJ2(JCLUS)
ND=NDJ2 (JCLUS)
READ(20,1412) (NDJA2(II1,JCLUS),II=1,ND)
1522 CONTINUE
GO TO 1524
1523 NCLUS2=NST
1524 DO 1520 JCLUS=1,NCLUS2
DO 1525 IY=1,96
YPLT2(IY,JCLUS)=0,
ND=NDJ2(JCLUS)
DO 1528 IY2=1,HD
NJ=NDJA2(IY2,JCLUS)
YPLTZ(IY:JCLUS)=YPLT2(IY;JCLUS)+ARRAY2(NJ:IY)
1528 CONTINUE
YPLT2(IY,JCLUS)=YPLT2(IY,JCLUS)/FLOAT(NDJ)
1525 CONTINUE
1520 CONTINUE

CLUSTER CORRELATIONS

e N XS]

NUMCOR=NCOR(JA)
WRITE(3,102)
DO 100 JCOR=1,NUMCOR
11=NLIST(JA,JCOR,1)
I14=11=NCLUS
13=NLIST(JA,JCOR,2)
12=13=NCLUS
102 FORMAT(/10X,’CLUSTER 1°,10X,CLUSTER 2°,20X,°R*/)

Do 200 1=1,96
IF(I1,LE.NCLUS) GO TO 4936
X(I)=YPLT2(I,14)
GO TO 4937

4936 X(I)=YPLT(I,I1)

4937 CONTINUE
Y(I)=YPLT2(I,I12)
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200 CONTINUE
CALL CCOEFF(96,X,Y,R)
WRITE(3,201) I1,I3,R
201 FORMAT(12X,13,16X,13,18X%X,G13,4)
100 CONTINUE

DAILY CORRELATIONS

Q0N

WRITE(3,204)
204 FORMAT(///13%X,°DAY*,14%X,’CLUSTER?,;21X,°R"/)
NUMCOR=DCOR(JA)
DO 300 JCOR=1,NUMCOR
I1=DLIST(JA,JCOR,1)
I3=DLIST(JA,JCOR,2)
I12=13=NCLUS
DO 400 I1=1,96
X(I)=ARRAY(I1,I)
Y(I)=YPLT2(I,12)
400 CONTINUE
CALL CCUEFF(96,X,Y,R)
WRITE(3,201) I1,I3,R
300 CONTINUE
RETURN
END
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SURROUTINE CCOEFF(N,X,YsR)
DIMENSION X(N),Y(N),TE,P(200)
XN=FLOAT(N)
CALL SUM(X,N,A)
CALL SUM(Y,N,B)
DO 20 J=1,N
20 TEMP(J)=X(J)*Y(J)
CALL SUM(TEMP,N,C)
DO 21 J=1.N
21 TEMP(J)=X(J)#*2
CALL SUM(TEMP,N,D)
DD 22 J=1,4N
22 TEMP(J)=Y(J)#**2
CALL BUM(TEMP,N,E)
R1=C=A#B/XM
R2=SQRT((D=(A*#2) /XN)*(E=(B#%2)/XN))
R=R1/R2
RETURN
END
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SUBROUTINE SUM(X,N,S)
DIMENSION X(N)
s$=0,
PO 100 Jg=1,N
100 S=S+X(J)
RETURN
END
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*********************************************************************‘l
BLOCK DATA
COMMON NCOR,DCOR,NLIST,DLIST
INTEGER NLIST(5,9,2),DLIST(S,4,2),NCOR(5),DCOR(S5)
DATA NCOR/6,6,9,9,9/
DATA DCOR/3,3,3,4,4/

DATA

(NLIST(C1,J,1),J=1,6)/1,2,3,4,5,6/,(NLIST(1,J,2),J=1,6)/

1 4,5/6,5,6,4/,
A (NLIST(2,Js1),J=1,6)/1,2,3,4,5,6/,(NLIST(2,J,2),J=1,6)/
2 4,5,6,5,6,4/

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END

(NLIST(3,J,1),J=21,9)/1,3,1,2,2,2,4+5+6/
(NLIST(SIJI2)IJ=1'9)/6'5’4’5'6'4'5,6'4/
(NLIST(4,Ji2),J=1,9)/4,5,6,4,5,6:5+6,4/
(NLIST(4'JJ1)'J=1,9)/1'1,2'3,3'3'4'5'6/
(NLIST(51J02)'J=1'9)/5161516151706'775/
(NLIST(SIJI1)1J=1'9)/1'1,212'314'5'5'7/
(DLIST(1,J,1),J=1,3)/88,26,49/,(DLIST(1,J,2),J=1,3)/6,5,4/
(DLIST(21J11)1J=1,3)/88,26'49/;(DLIST(2:J:2)oJ=1,3)/6,5,4/
(DLIST(3;J,1),J=1,3)/26,6'78/,(DLIST(3:J'2)rJ=1,3)/514'4/
(DLIST(4,J,1),J=1,4)/6,46,45,45/
(DLIST(4,J,2),J=1,4)/4,6,4,5/
(DLIST(5,J,1),J=1,4)/88,49,6,37/
(DLIST(5,J,2),J=1,4)/7,5,5,6/
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# FOLLOWING TEXT PRINTED FROM FILE DSKE:CORAL.DAT [4255,516] 18-May=7¢
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ORD

3

64

17 10 30 23 16 9 29 22 15 28 21 14 8 7 S5 27 90 83 76 69

62 87 80 73 66 86 79 72 65 3 48 20 85 78 71 64 84 77 70 63

59 58 57 56 52 2 41 13 45 38 51 44 37 50 43 36 49 42 35 31

24 1 34 6

13

89 82 75 68 61 54 47 40 33 26 19 12 5

13

88 81 74 67 60 53 46 39 32 25 {8 11 4

3

20 .

28 27 11 17 26 25 21 14 7 20 4 10 13 6 19 12 5 18 24 3

4

23 16 9 2

4

22 15 8 1

BNs

SAME

SAME

CLE

3

12

90 83 76 69 62 87 R85 B0 78 73 71 66 64 84 77 70 63 86 79 72

65 BR 81 74 67 60 59 57 58 56 52 50 45 43 38 36 51 44 37 49

42 3% 31 24 17 10 30 23 16 9 29 28 22 21 15 14 8 7 55 48

41 34 27 20 13 53 46 39 32 25 18 11

5

6 3215

13

89 82 75 68 61 54 47 40 33 26 19 12 5

SAME

SEA

50

90 83 76 69 62 B7 B0 86 79 73 66 72 65 85 78 71 64 84 77 70
63 89 B2 75 68 61 59 58 57 56 55 52 45 38 51 44 37 50 43 36
49 42 35 48 41 34 54 47 40 33

88 81 74 67 60 53 39 32 46

31

31 24 17 10 30 23 16 9 29 22 15 8 28 21 14 7 27 20 13 6
3 21 26 19 12 5 25 18 11 4

SAME
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6040 0636 30 I I 3030 0B 06 A 306 B 9B A 0TI 030 33N
MIA

4

22

89 82 75 68 61 90 83 76 69 62 87 80 73 66 86 79 72 65 85 78
71 64

43 '

59 52 45 38 31 24 17 10 3 56 51 4 37 30 23 16 9 2 57 50
43 36 29 22 15 B 1 55 48 41 34 27 20 13 6 54 47 40 33 26
19 12 5§

12

84 77 70 63 56 49 42 35 28 21 147

13

88 81 74 67 60 53 46 39 32 25 18 11 ¢

SAME
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C
C RUN THIS PROGRAM FOUR EACH OF THE MINUTE«BY=-MINUTE PROFILE
o TAPES GENERATED BY QAGPRF
C
DIMENSION ND(3),WM(1440,0/1),ADR(24),
1 CONCEN(24),PFS(120),WMS(14406,0/1,3),
2 TOTAL(120),ADR5(24,3),CONS(24,3)
DIMENSION PMIXP(24,8),PMIXS(24,8,3)
DIMENSION NDC(120),MONTHS(8),NNM(8)
DATA MONTHS/29,31,31,30,28,31,31,30/
DATA ICL,IAND/"41630,"777777700000/
DATA NNM/"30142,"30144,"30146,"30150,"30152,"30154,
1 "301%6,"30160/
INTEGER Al
WRITE(5,104)
READ(5,101) IDEV
WRITE(5,5001)
REAND(5,101) NA1,NA2
C
C SPECIFY MONTH WHICH IS ON TAPE
C
WRITE(5,114)
114 FORMAT(* WHICH TAPE? = */
1’ ENTEK AN INTEGER 1,LE.I,LE,8°/
2 ° 1=FEB72 ETC’/)
101 FORMAT(101)
READ(S,101) ITAPE
WRITE(5,216)
216 FORMAT(’ 1IN THIS SERIES OF RUNS,‘/
1’ WHAT 1S THE LOWEST TAPE NUMBER YOU ARE USING?*/)
READ(5,101) NT1
NADD=0
IF(ITAPE,EQ,NT1) GU TO 214
DO 215 JADD=NT1,ITAPE=1
MADD=NADD+MQONTHS (JADD)
215 CONTINUE
C
C (NADD+1) = FIRST DAY ON TAPE
C
214 CUONTINUE
pN 5000 TA=NAL1,NA2
%009 CUNTINUE
C
C READ AIRPORT CODE AND NUMBER OF DAYS FROM TAPE
C

*#* B=38 x%
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*

CLUSTERING PROGRAMS
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88

5007
5008
104
115
5001

N0

aOnnon

NN

703

1011

1014
1012
1010

READ(LDEV,ERR=5500,END=5007) A1l,NDAYS
WRITE(5,88) Al,NDAYS
FORMAT(’ AIRPORT ‘,A3,° NDAYS ‘I4)

.GET NAME FOR OUTPUT FILE
NAME=(A1 ,AND,IAND) ,OR,NNM(ITAPE)
OPEN OUTPUT FILE

CALL OFILE(21,NAME)

GO TO 5008

GO TO 5009

CONTINUE

FORMAT(®* INPUT TAPE DEVICE NUMBER?°/)

FORMAT (AS)

FORMAT(* LOCATIONS IN LIST OF FIRST AND LAST AIRPORTS?’/)

GET NAME OF FILE WITH CLUSTER ASSIGNMENTS
NAMEC= (Al ,AND,IAND),OR,ICL

OPEN CLUSTER FILE
CALL IFILE(22,NAMEC)

READ NUMBER OF CLUSTERS, AND ARRAY
OF CLUSTER ASSIGNMENTS

READ(22) NC,NDC
INITIALIZE ARRAYS

PO 703 IC=1,NC
ND(IC)=0

DO 1010 II=1,3

DO 1011 JJ=1,1440

DO 1011 KK=0,1
WMS (JJ,KK,11)=0,

CONTINUE

DO 1012 JJ=1,24

ADRS(JJ,1I)=0,

CONS(JJ,11)=0,

DO 1014 KK=1,8
PMIXS (JUW, KK, I1)=0,

CONTINUE

CONTINUE

#%* B=39 x##
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* CLUSTERING PROGRAMS
L e e T e R R A R e e e RS R S AR A R R LA s il s
IDAY=NADD
DO 500 JN=1,NDAYS
c
C READ ONE DAY’S RECORD FROM TAPE
C
READ(IDEV) ID,DPTOT,WM,ADR,CONCEN,PMIXP,PF
IDAY=IDAY+1
C
C ADD DAY TO COUNTER FOR ITS CLUSTER
C
J=NDC (IDAY)
ND(J)SND(J) +1
C
c ADD MINUTE=BY-MINUTE PROFILE TO SUM
c

DO 501 NAD=0,1
DO 501 JJ=1,1440
501 WMS(JJ,NAD,J)=WMS(JJ,NAD,J)+WM(JJ,NAD)

C
C ADD HOURLY A/D RATIO AND CONCENTRATION TO SUMS
C
DO 502 JJ=1,24
ADRS (JJ,J)=ADRS(JJ,J)+ADR(JI)
CONS(JJ,J)=CANS(JJ,J)+CONCEN(JJ)
C
C ADD POLLUTION M[X TO SUM
c

DO 503 JJJ=1,8
503 PMIXS(JJ,JJJ,J)=PMIXS(JI,JJIJI,J)+PMIXP(JJ,JJJ)
502 CONTINUE
STORE PEAKING FACTOR IN ARRAY
PFS(IDAY)=PF

STORE DAILY TOTAL IN ARRAY

nnNnon aan

TOTALCIDAY)=DTOT
500 CONTINUE

C
< WRITE TO OUTPUT FILE AIRPORT NAME,
C NUMBER OF DAYS, AND NUMBER OF CLUSTERS
C
WRITE(21) A1,NDAYS,NC
C
c WRITE SUMS TO OUTPUT FILE
C

#% p=40 #u



B30 3000900369630 0036000303006 0820000 00 00 36 00900 96 3630 3630430036 3000 0000 03000 90 36 30000 0 30 9606 3436
* CLUSTERING PROGRAMS
B30 000360600 600000 3630 T8 00 96 00 0600 3000308 00 30 0600 T 00 319303009000 303 IE A 0
CALL WRT(NC,ND,WMS,aDRS,CONS,PMIXS,PFS,TOTAL)
CALL RELEAS(21) .
CALL RELEAS(22)
5000 CONTINUE
5500 CONTINUE
END

#% B=41 ##
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* CLUSTERING PROGRAMS
**************i**************-ll-vl*-l*-I-‘********l********&****#********‘*H

SUBROUTINE WRT(NC,ND,WMS,ADRS,CONS,PMIXS,PFS,TOTAL)

DIMENSION ND(NC),WMS(1440,0/1,NC),ADRS(24,NC),CONS(24,NC),

1 PFS(120),TOTAL(120)

DIMENSION PMIXS(24,8,NC)

WRITE(21) ND,TOTAL,WMS,ADRS,CONS,PMIXS,PFS

RETURN

END

% Bwd?2 ##%
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* CLUSTERING PROGRAMS
********************#*****l***l****i**#************************&***l*-‘
% FOLLOWING TEXT PRINTED FROM FILE DSKE:AVGMRG.,F4 [4255,516] 18=May=T(
*****I************#********#l****-l******************&****i***********t
o
c AVGMRG.,F4 MERGES EIGHT DISK FILES WITH SUMMED PROFILES
o
DIMENSION PMIXS1(24,8,3),PMIX52(24,8,3)
DIMENSION N1(3),N2(3),wWwMS1(1440,0/1,3),WMS2(1440,0/1,3),
1 ADRS1(24,3),ADRS2(24,3),CON51(24,3),CONS2(24,3),
1 PF1(120),PF2(120),
3 TOTAL1(120),TOTAL2(120)
DIMENSION AN(31),NNM(8)
INTEGER AIR,AN,Al1,A2
DATA AN/°BOS*,°DCA’,’BAL’,“EWR’,"JFK*,“LGA’,"IAH’,’PHL",
{ °PIT*,*IAD’,“FLL’,"JAX*,*MIA’,"MKE’, "TPA*,*ATL’,"CLT",
2 ‘ORD*,’DTW*,*MSP*, “CLE’,"STL”,"MSY’, DAL*, “DEN*,*SLC"*,
3 "LAX’,’SFO’,’LAS’,*SEA’,"HNL"/
DATA NNM/"30142,"30144,"30146,%"30150,"30152,"30154,
1 "30156,"30160/
DATA ICP,IAND/"41640,"777777700000/
DATA NDAYS/120/
WRITE(S5,101)
101 FORMAT(®* STARTING AND ENDING LOCATIONS IN AIRPORT LIST?°/)
READ(5,102) NA1,NA2
102 FORMAT(21)
WRITE(S5,104)
READ(5,102) NF
WRITE(S5,103)
103 FORMAT(’ NUMBER OF TAG FOR FIRST INPUT FILE?’/)
READ(5,102) NF1
NFA=NFie=1
104 FORMAT(’ HOW MANY INPUT FILES?’/)
DO 2000 IA=NA1,NA2
AIR=AN(IA) ,AND,IAND
NAMEO2AIR,OR,ICP

OPEN OUTPUT FILE

OO0

CALL OFILE(20,NAMED)
NAMEI=AIR,OR,NNM(NF1)

OPEN FIRST INPUT FILE

Nnnn

CALL IFILE(21,NAMEI)

READ FIRST INPUT FILE

[oNeXe]

READ(21) A1,hND1,NC1

% B=43 wa



*********************************************************************1
* CLUSTERING RRQGRAMS
*************‘Il**‘I’******************************************“********4
SUBROUTINE WRT(NC,ND,WMS,ADRS,CONS,PMIXS,PFS.TOTAL)
DIMENSION ND(NC)'WMS(1440'O/1 'NC)JADRS(24'NC)'CDNS(24I NC)s

1 PFS(120),TOTAL(120)
DIMENSION PMIXS5(24,8,NC)
WRITE(20) ND,TOTAL,WMS,ADRS,CONS,PMIXS,PFS

" RETURN
END

#%* Be=45 #%
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P e S T P T A TR T T YR T AN RS LSS LA S LA AL AL YT Ll L L)L L ]
SUBROUTINE SREAD(NC,ND,WMS,ADRS,CONS,PMIXS,PFS,TOTAL)
DIMENSION ND(NC),WMS(1440,0/1,NC),ADRS(24,NC),CONS(24,NC), '
1 PFS(120),TOTAL(120)
DIMENSION PMIXS(24,8,NC)
READ(21) ND,TOTAL,WMS,ADRS,CONS,PMIXS,PFS
RETURN
END

B-47/B-48
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* WEATHER PROGRAMS
30 0030909030060 00 0003000 00 00 00 303 0 0000000000000 0 I I R R
G0 TO 400
2000 CONTINUE

¢
(& IF READ ERROR, REREAD IN (20A1) FORMAT
¢
REREAD 110,AR
110 FORMAT(20At)
NRsNR+1

WRITE ERROR BEARING RECORD TO TERMINAL

aQaan

WRITE(5,210) AR,HNR
210 FORMAT(S5X,20A1,°* INPUT RECORD °I10/)

1S THE ERROR=BEARING RECORD ONE WE WANT?

oo

IF(AR(7).EQ."2° ,OR,AR(7).EQ,"3") GO TO 500
GO TO 200
500 Nw=dWe+l

c
e WRITE AN ERROR=BEARING FECORD TO OUTPUT TAPE
C
WRITE(IOUT,110) AR
WRITF(S,310) Nu
310 FORMAT(20X,* OUTPUT RECORD’I10)
GO TO 200
400 CONTINUE
END

## C=2 %%
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* WEATHER PROGRAMS
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% FOLLOWING TEXT PRINTED FROM FILE DSKE:WEACOM,F4 ([4255,516] 18-May=7
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C WEACOM,F4
C
C THIS PROGRAM COMPACTS WEATHER DATA EXTRACTED BY
C WEACOM,F4, 1IN CASE OF READ ERRORS, CEILING AND
C VISIBILITY ARE SET TO 0,
C AN END=OF=FILE IS WRITTEN AFTER DATA
C FOR EACH STATION,
C
DIMENSION IA(4),ICLG(8),IVIsS(8)
C
C THE NEXT TWO STATEMENTS ARE SPECIAL PLEADRING
C FOR TWQ MISSING RECORDS
C
LOGICAL ILOG
DATA ILOG/,FALSE,/
LIM=8
TIFILE=1
IW=0
IR=0
Iw=0
C
C GET INPUT AND OUTPUT DEVICE NUMBERS
C
WRITE(5,30)
30 FORMAT(® INPUT TAPE NUMBER?’/)
READ(5,31) IDEV
31 FORMAT(I)
WRITF(S,32)
32 FORMAT(®* OUTPUT TAPE NUMBER?"/)
READ(S,31) IoUT
C
C READ A RECORD
C
200 READ (IDEV,10,ERRT140,END=100) IA,IHR,ICLG(1),IVIS(1)
10 FORMAT(I5,412,1%,213)
GO TO 144
140 REREAD 410,IA
410 FORMAT(IS,312)
ICLG(1)=0
IVIS(1)=0
144 CONTINUE
IR=IR+1
IF(IR,EQ.,1) GO TO 801
C
(9 IF DATA READ IS FOR A DIFFERENT STATION THAN

## Ceo3 #n
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* WEATHER PROGRAMS
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o THE LAST RECORD, WRITE AN END=OF=FILE ON THE

o QUTEUT TAPE,

c

IF(IAC1),EQ.NSTA) GO TO 801

END FILE IOUT

WRITE(5,47) NSTA,IFILE

IFILEFIFILE+]
47 FORMAT(’ STATIOW “,I6,° IS ON FILE *I4)
801 CONTINUE

NSTA=IA(1)
800 CONTINUE

READ SEVEN MORE RECORDS = COMPLETES INPUT
OF DATA FOR ONE DAY (8 OBSERVATIONS)

THE WEXT SEVEMN STATEMENTS ARE SPECIAL PLEADING
FOR TWO MISSING RECORDS

aanoOnNnNnn

IF(IAC1),NEL24233) GO TO 888
IF(IA(2),NE,72) GO TO 868
IF(IA(3) . NE,12) GO TO #88
IF(TA(4) NE.,31) GO TO 888
ILOG=,TRUE,
88K CONTINUE
IF(ILOG) LIM=6
DO 20 J=2,LIM
READCIDEV,11,ERR=240) ICLG(J),IVIS(J)
11 FORMAT(14X,213)
GO TO 244
240 REREAD 410,IA
ICLG(J)=0
IVIS(J)=0
244 CONTINIDE
20 COWNTINUE

THE KEXT TWQ RECOKDS ARE SPECIAL PLEADING
FOR TWO MISSING RECHRDS

aAanNnnna

IF(ILOG) L1M=8
IF(ILDG) 1LO0G=,FALSE,
WRITE OUT ONE RECORD FOR DAY

WRITECIOUT) IA,ICLG,1VIS

IW=TW+1
GO TO 200

## C=4 #u
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* WEATHER PROGRAMS
B 020000000390 0 U000 00 06 A A0 00 0090303006 0 06 303000 0000 303006363000 003000 9000006000 96003000 00 000 BB B3k 1
100 COMNTINUE
END FILE IOUT
WRITE(S5,47) NSTA,IFILE
WRITE(5,48) IR,IW
48 FORMAT(/* RECORDS READ’I10/° RECORDS WRITTEN’I10)
END

## C=5 #¢
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* FOLLOWING TEXT PRINTED FROM FILE DSKE:VFRIFR.F4 [4255,516) 18-May=7
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NN

e NeXe!

[eNe XS]

30

11

1120

1130

1100

140

112

VFRIFR,F4
THIS PROGRAM SEPARATES DAYS (FOR TWO
YEARS) INTO VFR AND IFR DAYS, INPUT TApPE WRITTEN
BY WEACOM,F4

DIMENSION IAIR(30)
INTEGER AIPR
DIMENSION IA(4),JCL(R),IVS(R),LIST(731)
DATA IWE,IAND/"53612,"777777700000/
DATA IAIR/’DAL’,*MIA’,’TPA’,’MSY”, IAH’, PHL", "DCA’,ATL",*CL
1 °JAX’,
1 *STL®,*LGA’,’EWR’,*R0S*, "CLE*) “MKE’, "MSP*, *HNL’, DEN’, *LAS*,
1 *LAX*,*sSF0*,*SLC’,
1 *SEA’,’BAL’,°IAD*,*JFK*,“PIT*,”0RD*,*DTW"/
DATA NA/30/
DATA NDAYS/731/

GET INPUT DEVICE NUMBER

WRITE(5,30)

FORMAT(” INPUT DEVICE NUMBER?°/)
READ(S5,11) IDEV

FORMAT (1)

READ A RECORD

IAPT=0
IDAY=0
IAPT=IAPT+1
DU 1130 I=1,NDAYS
LIST(I)=0
TF(IAPT,GT,NA) GO TO 2000
READ(IDEV,ERR=1000,END=1000) IA,ICL,IVS
IF(IDAY,GT,0) GO TU 112
AIRsSIATIR(IAPT)
NAME=(AIR,AND,IAND) ,OR, IWE

WRITE(S5,140) IA(1),AIR

FORMAT(® STATION MUMBER =°I18,10X,A3/)
I0uT=20

CALL OFILE(INUT,MNAME)

IDAY=IDAY+1

1C=0

I1V=0G

#H C=6 #%



ey appnrgaegvegerer e T T T TT I ST T ST LAY T LS T AL AL LL LA AR L L LA LAl L L g b g

* WEATHER PROGRAMS

B 0030000600 30 00 A0 TE 36 00000000 0300000463000 00 00 6 00 00000303000 00 0 00 003630003600 00 B0 00 0
c cHECK CEILING AND VISIBILITY

c

DO 300 JC=3,8

IF(ICL(JC),GE,18) IC=IC4+1

IF(IVS(JC),GE.30) IV=1IV+l
300 CONTINUE

C
C DECIDE IF DAY Is VFR OR IFR
¢
IF(MINO(IC,IV),GF,5) LIST(IDAY)=1
(ol
C IF(LIST(DAY)=1, DAY IS VFR,
C OTHERWISE, LIST(DAY)=0 AND DAY IS5 IFR,
o
GO TO 1100
1000 CONTINUE
C
c WRITE NUMBER OF DAYS FOUND TQ TERMINAL FOR A CHECK =
C SHOULD BE EQUAL TO NDAYS
¢
IF (IDAY,NE NDAYS) WRITE(5,180) IDAY
130 FORMAT(® NUMBER OF DAYS FOUND FOR THIS AIRPORT:’/
1 20X,16)
¢
c WRITE LIST OF VFR AND IFR DAYS ON DISK FILE
o
WRITE(CIOUT) AIR,LIST
END FILE IOUT
CALL RELEAS(IOUT)
GO TO 1120
2000 CONTINUE
END

c-7/C-8
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TOWER PROGRAMS
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# FOLLOWING TEXT PRINTED FROM FILE DSKE:TOWRD,F4 [4255,516] 18=-May=7
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C
(o

201

103

102

203

A b A

TOWRD ,F4

DIMENSION NPT(31),AN(31),NARRAY(3294),NUM(183)

DATA AM,NPT/’BOS’,°DCA’,"BAL’, EWR’, "JFK’,
*LGA®,°PHL’,’PIT’,”1AD’, FLL’,*JAX’, "MIA’,
*TPA’, "ATL’,*’CLT*,“0ORD*,“DTW*,°MSP*,"CLE”,"MKE*, *STL","MSY",
*DAL’,*IAH’, DEN’,*SLC’,"LAX?,°SFO’, "LAS’, *SEA*,*HNL"’,7,18,20,
32'33,46'48'57'70l75'78190195l110'136'151'164'1711184'201'213F
236,242,256,269,287,305,316,331,343/

INTEGER AN

WRITE(5,201)

FORMAT(* OUTPUT FILE NAME?°/)

READ(5,103) ANAME

FORMAT (AS5)

I10UT=20

CALL OFILE(IOUT,ANANE)

FORMAT(301)

WRITE(5,203)

FORMAT(’ INPUT TAPE NUMBER?’/)

READ(5,1102) ITAFE

WRITE(5,101)

101 FORMAT(® RANGE OF AIRPORTS(BY NUMBER) ON THIS TAPE?*

1102

400

501
10
500
502
i1

1000
699

1

/' - EG' 1'100'/)
READ(5,1102) NATI,MNAT2
FORMAT(21)
NR=0
NR=NR+1
IF(NPT(NR) LT ,NAT1) GO TO 409
DO 1000 IR=NATI1,MATZ2
IF(TIRJEQ.NPT(NR)) GO TU 500
READ(ITAPE,501) MNUM
FORMAT(I7)
WRITE(5,10) IR
FORMAT(IR)
GO 10 1000
READ(CITAPE,S502) NARRAY
FORMAT(18BI7)
WRITK(IOUT) AN(NR),NARRAY
WRITE(S,11) IR
FURMAT(10X,18)
NR=NR+1
CONTINUE
CONTINUE
END FILE IOUT

FND

#% D=1 »u



gy e F Y LT PRI LY TR ST IR LS DL S L L LA L L S L L A R L L L L LR
* TOWER PROGRAMS
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# POLLOWIMNG TEXT PRINTED FROM FILE DSKE:TOWRD3.F4 [4255,516) 18=May=7
*******l******************************l*****l*******&**#***i*********
C TOWRD3,F4
C
DIMENSION NPT(31),AN(31),NARRAY(3294),NUM(183)
DATA AN,NPT/'BOS','DCA','BAL','EWR','JFK',
1 "LGA’,°PHL*, PIT*,*IAD’,FLL?,"JAX°, “MIA’,
2 °TPA’,*ATL’,°CLT’,“ORD*,“DTW*, *MSP", “CLE*, "MKE’, *STL", *MSY ",
3 'DAL’,'IAH','DEN','SLC','LAX‘,’SFD';'LAS',‘SEA’;'HNL':7:18.20;
4 32'33046148158071:76079l91096'113r139'154'1677174'187'204,216L
5 239,245,259,272,291,309,320,337,349/
DIMENSION AAA(C1IR6)
INTEGER AN
WRITE(S5,201)
201 FORMAT(’ OUTPUT FILE NAME??/)
READ(5,103) ANAME
103 FORMAT(CAS)
10UT=20
CALL OFILE(IOQUT,ANAME)
102 FORMAT(30I)
WRITE(S,203)
203 FORMAT(® INPUT TAPE NUMBER?°/)
READ(S,1102) ITAPE
WRITE(S5,101)
101 FORHAT(’ 'RANGE OUF AIRPORTS(RY NUMBER) OKN THIS TAPE?’
1 ° - EG, 1,100°/)
READ(9,1102) NAT1,nAT2
1102 FORHMAT(21)
NR=(
400 NR=MNR+1
IF(NPT(NR) LT ,NAT1) GO TO 400
DO 1000 IR=NAT1,HdAT2
IF(IR.,EQ,NPT(NR)) GO TO 500
READ(ITAPE,S5901) NUM
501 FORMAT(I7)
WRITE(S5,10) IR
10 FORMAT(IB)
GO TD 1000
500 READ(ITAPE,502,EKR=573) NARRAY
502 FORMAT(18I7)
WRITE(IOUT) AN(NR),NARRAY
GO TN 576
573 REREAD 574,AARA
574 FURMAT(126A1)
WRITE(S,575) AAA
575 FORMAT(5X,126A1)
576 CGNTTINUFE

*% D=2 *ie



A 003000030 30 AT 03000 0030 00 01 30 9006 006 30 9 06 396 0 30063000 0 A 0500 00 00 36 06 I 000 3 38 900 3 3000 00 90 30 0
#* : TOWER PROGRAMS
B0 300030 00 00 30 00066 00 3000300360 060000 36 30 30 063030 0 0 00 300 300 00 30 30 053090 3000 30 40 00 3690 00 38 36 00 3 90 00 B 00 0 0

WRITE(S5,11) IR
11 FURMAT(10X,18)
NR=NR+1
1000 CONTINUE
600 CONTINUE
END FILE IOUT
END

#% D=3 #x
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* . TOWER PROGRAMS
U P23 U0 0B 0 S b O 36 06 3 3 3 O O O 3 U6 46 36 A6 36 36 3 36 30 0 30 O 006 36 36 36 36 0 36 36 b 36 36 36 36 o 36 38 46 b 36 b I 3 3 4 O 3 96 9 6
READ(5,335) IAIR
335 FORNMAT(A3)
Go TO 231
131 IAIR=AN(IA)
231 CONTINUE

GET NAME OF FILE WITH LIST OF VFR AND
IFR DAYS (WEATHER) FOR THIS AIRPORT
AND FILE WITH TOWER DATA;

ALSO NAME QuTpUT FILE

anaonoaNon

INAME=®IAIR,AND,IAND
NAMET=INAME ,OR,1TW
NAMEW=INAME ,OR,IWE
NAME2sINAME ,OR,ITO
NAMEI=INAME ,OR,I1IV

OPEN TOWER DATA FILE

Qaoan

CALL IFILE(22,NAMET)
IDEV=22

21 FORMAT(101)
I0UT=21

OPEN OQUTPUT FILES

aaon

CALL OFILECIOUT,NAMEZ2)
30 FORMAT(® HOW MANY AIRPORTS?°/)
IDSK=20
I0UT2=23
CALL OFILE(IOUTZ2,NAMEI)

OPEN WEATHER FILE

ann

CALL IFILE(IDSK,NAMEW)
READ(IDSK) IAIR1,LIST
READ(IDEV) IAIR2,NARRAY

CHECK THAT FILES ARE INDEED FOR THE AIRPORT WANTED

ann

IF(IAIRY ,NE.IAIR) GO TOD 800
IF(IAIR2,NE,IAIR) GO TN 600
WRITE(IOUT) IAIR
WRITE(S,723) IAIR

723 FORMAT(5X,“AIRPORTSs °,A3)
00 743 TII=0,1
MNAC(1III)=O0,

#% Defb ##
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TOWER PROGRAMS
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aOonn

e NeXe]

e Ne XS]

743

749

881
800

790

704

MNAT(III)=0,
MNGA(III)=O,
MNMIL(III)=0,
MNUM(III)=O
CONTINUE
nDO 749 111=1,8
MMIX(III)=®0,
DO 700 JD=1,NDAYS
N1=(JD=1)#%#9+1
NZ2=N1+1
N3=N1+2
N4g=N1+3
NS=inl+4
Neé=N1+45
N7=wi+6
NB8=N1+7 i
VS(JD)EFLOAT(NARRAY(N1)+NARRAY(N2))
VN(JD)}=NARRAY(N3I)+NARRAY(N4)+NARRAY(N6)+NARRAY(N7)
L1=LIST(JD)

CALCULATE NON=-SCHEDULED MIX

DO 800 IMIX=1,8

MIX(IMIX,JD)=0,

IF(vii(JD) LT, 1.,0E=04) GO TO 881
MIX(IMIX,JD)=(XMIX(L1,IMIX,1)#NARRAY(N3)+
1 XMIX(L1,IMIX,2)#NARRAY(NG)+XMIX(L1,IMIX,3)#NARRAY(N4)+
2 XMIX(L1,IMIX,4)#NARRAY(N7))/VN(JID)
MMIX(IMIX)=MMIX(IMIX)+MIX(IMIX,JD)
CONTINUE

MNUM(L1)=MNUM(L1)+1

MNAC (L1 )=MNAC(L1)+MNARRAY(N1)
MNAT(L1)=MNAT(L1)+NARRAY(N2)
MNGA(L1)=MNGA(CLL1)+NARRAY(N3)+NARRAY(NG)
MNMIL(CL1)sMNMIL(L1)+NARRAY(N4)+NARRAY(NT)
CONTINUE

CALCULATE 2-YEAR MEAN FOR NON-SCHED MIX

DO 704 1Il=1,8
MMIX(ITI)SMMIX(III)/NDAYS

CALCULATE MEAMS FOR AC, AT, GA, AND MIL
DO 745 LLL=0,1

IF(MNUM(LLL).EQ.0) GO TO 745
MNAC (LLL)=MNAC(LLL)/MNUM(LLL)

#% D=7 #u
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600
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603

MNAT(LLL)=MNAT(LLL)/MNUM(LLL)

MNGA (LLL)=MNGA (LLL)/MNUM(LLL)
MMMTIL(LLL)=MNMIL(LLL)/MNUM(LLL)

CONTINUE

WRITK(IOUT) MNUM,MNAT,MNAC,MHGA,MNMIL ,MMIX

CALL SUBROUTINE TO CALCULATE DISTRIBUTIONS, ETC

CALL XFRDIS(NDAYS,VS,VHN,MIX,LIST,MNUM)
CALL RELEAS(IDSK)

CALL RELEAS(IOUT)

CALL RELEAS(IDUT2)

CALL RELEAS(IDEV)

IF(IA.LT,NA) GO TO 500

GO TO 603

WRITE(5,601) IA,AN1,AN2

FORMAT(” FOR IA =°I4,° AN1 = °,A3,°AND AN2 = *,A3/)
CONTINUE

END

## D=8 *#%



2T EIITTTS I SN AL AT SRS 2SR ST AL R RS L AL 22 RS RS AR R R AR AL AL LAl

*

TOWER PROGRAMS

I IR FY TSNS SIS LSS SS LS LSS LI LSS AL R AL LA SRR ALl

OO OOOOnNQ OO0

anOnn anNaon

n N

SUBROUTINE XFRDIS(NDAYS,VS,VN,MIX,LIST,MNUM) }
DIMENSION LISTC(NDAYS),VS(NDAYS),

1 VN(NDAYS),MNUM(C0/1),IVINT(S5),JVINT(S),

2 MIX(3,NDAYS),I0RD1(731),I0RD2(731)

DIMENSION IVN(O0/1,5)

REAL, MIX,MIXA,IVINT,JVINT

REAL IVN

COMMNN/ORDERS/ILIST

DIMENSION NPI2(G/1)

DIMENSION NPI(0/1),NSIG(0/1),P1(0/4,5),81G(0/1,5),NV2(5),
1 NV1(5),IBDX(5,5)+NST(5,5,250),VSA(5,5),VNA(5,5),

2 MIXA(B,5,5),AMIX(8)

DATA NPI,NSIG,(SIG(0,I),I=1,3)/4%3,,5,.,85,1,0/

DATA CSIG(I!I)II=1v3)/.51.85;1-0/

COMMON/DEVS/IOUT

THIS SUBRUUTINE SEPARATES TOWER TRAFFIC
INTD VFR AND IFR DAYS AND FOR EACH OF THESE
SETS OF DAYS:
(1) CALCULATES NON-SCHEDULED MIXES
(2) CALCULATES DISTRIBUTIONS
(3) AVERAGES SCHEDULED VOLUMES AND
NON=-SCHEDULED VOLUMES AND MIXES
FOR EACH OF THE BOXES (I,J)
DEFINED BY THE DISTRIBUTION LEVELS
(4) CALCULATES INTERVALS IV(I) AND JV(J)
S.T, IV(I) Is THE LARGEST SCHEDULED
VOLUME FOR THE J«TH SET OF BOXES, AND
JV(J) IS THE LARGEST NON=SCHEDULED VOLUME
FOR THE J-TH SET OF BOXES

DATA (PI(O,I),I=1,3)/.5,4+85,1,0/
DATA (PIC(1,1),I=1,3)/.5,.85,1,0/

ILIST=0 : IFR CALCULATIONS
ILISTs1 : VFR CALCULATIONS

DO 1600 ILIST=0,1
NPI2(ILIST)=NPI(ILIST)

ICNT = NUMBER OF DAYS WITH THE TYPE OF WEATHER
CURRENTLY SELECTED

ICNT=MNUM(ILIST)
XN=FLOAT(ICNT)

IF THERE ARE FEWER THAN 10 OF THESE DAYS,

##* De9 wx
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GO TO 188 AND DO AN ALTERNATIVE CALCULATION

NIB=NPI(CILIST)
MIB=NSIG(ILIST)

DO 210 I=1,H1IB

po 210 g=1,NJB
IBOX(I,J)=0

IF(ICNT, FEQ,0) GO TO 588
IF(ICNT,LE,1n0) GO TO 188

NRDER THE DAYS BY SCHEDULED VOLUMES
CALL ORDER(NDAYS,VS,LIST,ICNT,IORD]1)

ORDER THE DAYS BY NON=-SCHEDULED VOLUMES
CALL ORDER(NDAYS,VM,LIST,ICNT,I0RD2)

GET DISTRIRUTION LEVELS FOR SCHEDULED VOLUMES
CALL DISLEV(NPI(ILIST),PI,XW,NV1)

GET DISTRIRUTION LEVELS FOR NON-SCHEDULED VOLUMES
CALL DISLEV(NSIG(ILIST),SIG,XN,NV2)

F1LL, BOXES WwITH ZEROES

COUNT THE DAYS THAT GO INTO EACH BOX

PO 201 IALF=1,ICHT
DO 202 IBET=1,ICKNT
IF(IDRD1(IALF) . NE.IUPD2(IBET)) GO TO 205
1=0
I=I+1
IF(LIALF,GT,NVI(I)) GO TO 206
J=0
J=d+1
IF(IBET,GT.NV2(J)) GO 70 207
IBNX (I, J)=IBOX(T,J)+1
TORDR=IBOX(I,J)
IF(IORDR,GT.250) WRITE(5,9112) IORDR
FORMAT(®NST NEEDS RE=DIMENSINNING =/

1 * 1B0X.GT.250 = *15/)
NST(1,J,10RDRY=1ORD2(IRET)
COMTINUE

#i De10 ww
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202 CONTINUE
201 CONTINUE

CALCULATE AVERAGES FUR EACH I,J FORS
(1) SCHEDULED VOLUMES ([AVS)
(2) NONeSCHEDULED VOLUMES [AVN]
(3) NON«-SCHEDULED MIXES [AMIX]

e NeReNeKeRe]

DO 400 I=1,NIB
D0 400 J=1,NJB
AVS=0,
AVh=0,
DO 412 JJ%1,5
412 AMIX(JJ)=0,
ND=IBGX(I,J)
AMAXI=0,
AMAXJ=0,
IF(ND,EQ,0) GO TN 424
DO 401 LD=1,ND
NDAY=NST(I,J,LD)
AVNSAVN+VN (NDAY)
AVS=AVS+VS(NDAY)
DO 413 JJE1,8
413 AMIX(JJ)=AMIX(JJ)Y+VN(NDAY)#MIX(JJI,NDAY)
401 CONTINUE
AVS=AVS/ND
AVN=AVN/ND
IF(AVN,LT,1.0E=04) GO TO 424
DD 414 JJ=1,8
414 AMIX(JJ)SAMIX(JJ)/(ND#AVN)
424 CONTINUE
VSA(I,J)=AVS
VNA(IL,J)=AVN
DO 415 JJd=1,8
415 MIXACJIJ,I,J)=ANIX(JIT)
400 COWNTINUE !

GET INTERVALS FOR SCHEDULED VOLUMES

nan

DO 420 1=1,NIB

I2=NV1(I)

NDAY=TIORD1(12)

IVINT(I)=VS(NDAY)
429 CONTINUE

GET INTERVALS FOR NON=-SCHEDULED VOLUMES

aa

#% Dell w%
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DO 430 Jg=1,NJB
J2sNV2(J)
NDAY=IQRD2(J2)
JVINT(J)=VN(NDAY)
430 CONTINUE
GO TO 288

IF FEWER THAN 10 DAYS, DO THESE CALCULATIONS
INSTEAD OF THOSE ABOVE

e NeXeRel

188 CONTINUE
NPI2(ILIST)=1
NIR=1
NJB=1
I=1
J=1
DD 417 JJ=1,8
417 AMIX(JJ)=0,
AVs=0,
AVil=0,
AMAXI=C,
AMAXJ=0,
PO 501 JD=1,KEDAYS
IFCLIST(JD) NE,ILIST) GO TN 50%
AVS=AVS+VS(JD)
AVHN=AVN4VN(JID)
AMAXI=AMAX1 (AMAXI,VS(Jix))
AMAXJsAMAX Y CAMAXJ, VN(JD))
DO 418 JJd=1,8
418 AMIX(JJI)=AMIX(JJ)+VN(JID)*#MIX(JJT,JID)
50Z CONTINUE
501 CONTINUE
VSA(1,1)=AVS/XN
YNA(1,1)=AVHN/XN
no 419 Jd=i,8
IF(AVN,LT,1.0E=04) GO TO 419
AMIX(JI)=AMIX(JI)/ZAVN
419 MIXA(JJ,1,1)=AMIX(JJ)
IVINT(1)=AMAXI
JVINT(1)=AMAXJ
IBOX(I,J)=MNUM(TLIST)
GnN TO 288
58 WNlB=u
HJR=0
WRITE(5,473) ILIST,ICNhT
473 FORMAT(/SX*WEATHER=°I2,° dDAYS="T2/)
2843 CONTINUE

% D=12 wu
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DO 479 I¥1,NIB
479 IVN(ILIST,I1)=IVINT(I)
WRITE(IOUT) ILLST,NIB,NJB,VSR,VNA,MIXA,IBOX,IVINT,JVINT
1000 CONTINUE
WRITE(23) MNUM,NPI2,IVN
RETURN
END

% De13 w4+
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SUBROUTINE DISLEV(N,AR,X,NAR)
DIMENSION ARCOZ1,N),NAR(N)
COMMON/ORDERS/IL

CALCULATE DISTRIBUTION LEVELS

MNnNa

DO 40 J=1,N

XV=AR(IL,J)*X

NARCJ)=IFIX(XV)

XCsSFLOAT(NAR(J))

IF((XV=XC),GT,1,0E=03) NAR(J)=NAR(J)+}
40 CONTINUE

RETURN

END

L% Deld ##
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100

300

gne

600

500

SUBRROUTINE ORDER(ND,V,LIST,IC,IORD)
DLIMEN§LON V(ND),LIST(ND),IORD(IC)
cl)MMON/ORDERS/IL

PICK OUT THE ELEMENTS <V(IV)> OF [V]
FOR WHICH LIST(IVv)=IL = INDICATES VFR OR IFR DAYS
AND STORE THEIR INDICES [IV] IN ARRAY IORD

IV=0

I=0

I=I+1

IF(1,GT,IC) GO TO 300
IV=IVe+l

IF(IV,GT,ND) GO TO 300
IF(LIST(IV).NE ,IL) GO TO 100
JORD(I)=1V

GO T0 200

CONTINUE

REORDER THE INDICES BY INCREASING VALUES OF v(I)

I=0
ISAVE=R)
I=ISAVE+1
ISAVE=1
I=1=1
I=I+1
IF(I.LT,1) GO TO 800
IF((1+1),GT,IC) GO TO 500
I1=TORD(I)
12=I0RD(I+1)
IF(V(I1),LE.V(I2)) GO TO 800
IORD(I+1)=I1
IORD(1)=12
I=1-2
GO TO 600
CONTINUE
RETURN
END

D-15/D-16
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# FOLLOWING TEXT PRINTED FROM FILE DSKE'CLSFRO,F4 [4255,516] 18-MAYT76
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293

294

CLSFRQ.F4

TH1S PROGRAM COMPUTES CLUSTER FREGUENCIES AT EACH DISTRIBUTICN
LEVEL, AS DEFINED BY PI(1),

DISTRIBUTJON LEVELS FROM TOWER DATA (IJV)

ARE NOT GURRENTLY IN USE,

DIMENSION J0RD(127),PI(3),NV(3)
DATA NPI/3/4,P1/,5,.R5,1.8/
NIMENSTON NDC(120),SVOL(120),V0L(120),1JV(B/1,3),NS(P/1,5,8),
1 MNUM(g/Z1),
2 NIV(Z/41) o NSUM(@/Z1,58),FV(B/71,5,8),N11(B/1)
REAL MNAT(@/1) ,MNAC(@/1)
DATA ITQ/"62236/
DATA ICLIIV/"41638,"44654/
REAL TJV
INTEGER AP(31),AlR
DATA AR/'ROS', 'DCA', 'BAL',"EWRY, "JFK', 'LGAY, ' TAHT, 'PHL,
1 YRITY,VIAD Y TFLLY P JAX P MIAY, PMKE Y, "TRPAY, TATLY, 'CLTY,
2 'ORG','DTW', "MSPY,'CLE","STL", "MSY ', *DAL", "DEN','SLC*,
3 TLAXY,'SFOD',"LAS',"SEA', "HrL "/
DATA ICF,1AND/"41614,"777777700000/
CATA NDAYS/120/
WRITE(5,293)
FOrMAT (! LOCATINANS IN LIST OF FIRST AND LAST A[RPORTS?2'/)
READ(5,294) NAL,NAZ
FORMAT(21)

LOOP OVER AIRPARTS
DO 1411 NA=NALl,NAZ
AIR=ZAP(NA) ,AND. TAMD
NAME‘AIRIOR'ICF
NAME2=AlR,0OR, 11V
NAME3Z=AIR,OR,ICL

OPENM QUTPUT FILE
CALL OFILE(22)NAMF)

OPEN INPUT FILFES

CALL IFILE(21,NAME2)
CALL IFILE(2B/NAME3)

w8 =1 we
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839

HB

143
173

READ CLUSTER ASSIGNMENTS
READ(20) NC,NDC,veL
READ TOWER DISTRIBUTION DATA

READ(21) NJV,NII,tJv
DO 839 JUN=1,5

00 B39 JM=1.5

00 839 JL=0,1

NS (JL»JMIJNY =D

ORDER DAYS BY 0OAG VOLUME

CALL ORDER(NDAYS,VOL,1QRD)
XNaFLOAT(NDAYS)

GET OISTIRUTION LEVELS (NAG VOLUMES)
CALL DISLEVINPI,P1,XN,NV)
LOOP QVER WEATHER

on 2p# 1L1sT=0,1
NT=NTTCILIST)
IF(NIVOILISTY LT, 12) NIs1

NDC(MDAYS) ASSOCIATES A CLUSTER NUMBER
WITH EACH DAY

COUNT THE DAYS TN EACH CLUSTER,
AT EACH vOl UME LEVEL

(N 1r? IDAY=1,NNAYS
[CaNEC(IDAY)
[1=@
[1=11+4
IF(II.EANI) GO 17 183
IFCIGRDEIDAY)WGT,“V(I1)) GO TN a8
NSCILIST,I1,1C)=NSCILIST, 11,100 +1
COMTINUF

SUM THE nAYS FOR EACH LEVEL
FOR ALL CL!USTERS

DO 4¢z Jsi,NT

#4% E=-2 ua
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“n&n#ulnu#!0&#&0&'Q*¢*¢nun&&&u##ane&a&*»&aooiblcno.nnv;pi¢v.0§0¢lllulu*
NSUMCILIST,J)=¥
DO 308 1=1,NC
NSUM(IL!ST,J’=NSUM(ILIST,J)*NS(ILIST.J.I,
340 CONTINUE

CALCULATE CLUSTER FREQUENCIES

oo

DO 4p@ 1=1,NC
ALsNSCILIST dr 1)
A2aNSUMCILIST, )
Fi=zAl/a2
FY(ILIST,J,1)=Fy
438 CONTINUE
WRITE(5,912) AIR
9192 FORMAT(/10X,»"AIRPART:'TAZ)
WRTTE(S,911) ((1,JoFVCILIST,Jy1),181,NC),J=1,N])
911 FORMAT(2Xy216:6G12,4)
WRITE(22) NC,NI

WRITE

Qe

209 COmTIMUE

WRITE

oot

WRITE(22) FV
00 111 IDEV=28,22,2
CALL RELEAS(IDEV)
111 COnTINMUE
1111 CO«TINUE
END

i F=3 o#
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SUBROUTINE ORDER(ND,V, I10RD)
DIMENSION VIND), IDRD(ND)
DO 3ga 1v=1,ND
360 10RD(ty)=ly

¢ JEORPER THE INDICES BY INCREASING VALUES OF v(I)

[=p
1S5AVE=E
Bow 1=]SAVE+L
ISAVE=1]
l=1-1
60 I=1+1
IF(L,LT.1) GO Tn ppgn
IF(C1+1),6T.ND) GO TO 500
[i=I0ROCT)
12=10RD(1+1)
IF(V(IL)JLE.VEI2)Y GO TO BOW
JORD(1+1)=11
[ORD(I)=12
I=l~¢
GO TU 440
548 COnTINUE
RETURY
END

% F-4 o8
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’lﬁ'&ﬂ‘ﬂﬁ#i“*l“*#”*ﬂ#&#*#&&#ﬁihluﬁ&ﬂﬂ#llﬁi#*lQO&ﬁﬁ*#lli‘ﬂ’.ﬂﬁﬂ!**l’i*.
SUBRQUTINE DISLEVIN,AR,X»NAR)
DIMENSIDN AR(N),NAR(N)

¢

; CALCULATE DISTRIBUTION LEVELS
DO 4@ y=igN
XVeAR(J) #X
NAR(JISIFIX(XV)

XCeFLOAT(NAR(J))

IF(CXVaXC) BT01,8F~23) NARCJI=NAR(CJ) +1
49 CONTIMUE

RETURN

END

vt E=-5 o
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* FOLLOWI{NG TEXT PRINTED FROM FILF DSKE!APMFG,F4 (4255,516) 18-MAY=76
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204
631

§32

APMFG.F4

THIS PROGRAM GENFRATES FILES FOR INPUT INTO
THE APM,
FOURCL) KINDS OF FILFS (SEE RELOW),

1, 0DAlLY (AVERAGED FOR YEAR)

2, REANER

S, ANNMUALIZATINN

4, PROFILE (CLUSTERED)

DIMENSION MNUMCa/1),MR(I3),VSA(5,5),VNA(5,5),]BOX(5,5)

DIMEKRSION ND(3),TAT(120),V0L(1442,2,3),ADR(24,3),

1 COM(P4,3),PMIX(24,8,3),PFS(122),VH(67,2),PM(8)

DIMENSION TAN(31)

DATA TAMNDIDF«IHF, 1AF,IPF/"7777727702000,"42214,"44214,
1 "4né14,"50214/

DATA IcP/™al164Q/

DATA 1TAQ/"52236/

DATA TAN/Z'60S','DCAY, "BAL','EWRY , "JFK', 'LGA" , YTAH','PHL',
1 'PIT'.'IAD'.‘FLL'.'JAX'n'MIA';'MKE'.'TPA'.'ATL'.'CLT'n
2 'ORD','OTRY,PMSPY,tCLEY, PSTLY, *MSY Y, "OALY, 'DEN', 'SLCY,
I OTLAXY,'SFO, TLASY, PSFAY, THNLY Y/

OATA ~(AYS2128/

INTEGER WTHR(24)

REAlL MIXA(R,5,5)

REAL MNAT(GE/Z1) oMNAC(D/1) »MNGA(RB/1) ) MNMTLCU/1) 4MMIX(R)

INTEGER OF ,HF,AF,PF,TN,CP,CF

DATA DF,HF ,AFsPF/16,17,18:19/

BATA Tg/728/7.CP/012

DATA CFZ222/,1CF/"41614/

DIMERSION FV(R/1,%,5)

00 2¢4 1DEV=16,19

CALL ASSDEV(IDEV,'DSK')

CONTINYE

WRITE(5,631)

FORMAT(Y LIST LOrATIANS OF FIRST AMD LAST AIRPORTS?'/)

REAN(H,632) NAL1,NA2

FORMAT(2])

00 120 [A=NALl,*a?

INM=TANCIA)Y , AND, TAND

NAME1=[NM,0R,IDF

NAME2=NM,0R, IHF

NAE3=INM,0R, [AF

NAME4=INM,OR, IPF

CALL "FILE(DFINAMF1)

w4 E-6 #@



L 222 XIS AR SRR S Y AR SRR R Y 2 AL X AL LR A L XL E LAS 2
#

LTI R Y R Ty Y Y L YT Ty R T Y IR I YT LYY RS RS RS R AR AR L AL A LA

.

oo

ANNUALIZATION PROGRAMS

CALL OFILE(HF,NAMF2)
CALL DFILE(AF,NAMED)
CALL OFILE(PF.,NAME4)
NAME=INM,0R,ITO
CALL IFILE(TO,NAME)
NAME=INM,OR, [CP
CALL IFILE(CPsNAME)
NAMESINM,0R,[CF
CaLL IFILE(CF,NAME)
READ(CF) NC4,NIq
READ(CFY NC,NI
[F(MNCL . NENC) WRITE(5.,804) NCL1,NC
B4 FORMAT(/5X,' NUMBER OF GLUSTERS NOT CONSISTENT ON CF FILE'/
1 12X,215)
IF(NTL,NENI) WRITE(5,805) NI1,HNI
805 FORMAT(/5X,' # OF SCHED INTERVALS NOT CONSISTENT QN COF FILE'/
1 1eX,21%)
READ(CF) FV
CALL RELEAS(CF)

READ CLUSTERFND PROFJLES

READ(CP) TAL,NDTQT,NC
WRITE(5,105) TA1,4DTOT,NC

16% FORMAT(5X,)A3,5X,'NAYS ='15,5X,'NC ='15/)
READ(CP) ND,TOT,VyNL,ADR,CON,PMIX,PFS

WRITE PROFILE FILE

DTOT=FLOAT(NDTOT)
DO 1ga [PR=Y1,3
WRITE(PF) IPR
00 1p1 1H=1,24
GO 241 [P=1,8

241 PM(IP)I=PMIX(IH, [P, ]1PR)
AD=ADR(IH,IPR)
COnC=CONCIH, IPR)
WRITE(PF) JH,PM, AN, CONC
IS8=(1d=-1)#s0+1
IF]N=]S+59
[MIHeD
AK=(,
DEP=@,
D0 144 INOW=1S,IFIN
IAIHNsIMIN+]
09 143 1AD=1,2

143 VH(IMIN,1AD)=VOL (TNOW,TAD, IPR)

#h F=~7 seo



R B BB PR NGB R PR R TR DR R DG RUB BB HRARBB R AR LR BORERERRRLBETBRBRRBRO TN A BRSNS
* ANNUALTZATION PROGRAMS
BRR R RGP RGN G RRR R ER R B RO B BT RDBEBREIDER R BBRERDD AR BN B E RGO R EBRNTA RN
ARRTARR#YH(IMIN, 1)
CEP=DEP+VH(IMIN,2)
444 CONTINUE
WRITE(PF) ARR,DEP
WRITE(PF) VH
131 COnTINUE
120 CONTINUE
CALL RELEAS(PF)

GET THE PEAKING FACTNR FnR THIS AIRPORT

Qc o

PFMzE,
DO 221 112=1,NDAYS
PFM=AMAXL(PFM,PFS(112))
221 CONTINUE

GET 2-YEAR AVERAGES FOR SCHED,N@N=SCHED
VOLUMES

ocacadd

READ(TOD) Ia2

READ(TO) “NUM,MYAT,MNAC,MNGA,MNMIL ,MMTX
MN=MNUM(Q)+MNUM (1)

XMN=F LOAT{MN)

VSY=MNUM(I)# (MNAT(@)Y+MNAC(B))+MMUM(L ) #
1 (MNAC(1)+MNAT (1))

VSY=VSY/ZXMN
VAYSMAUM(B)Y®(MNGACGY+MNMIL(2) ) +MNUM( 1)+
1 (MNGA(L)+MMMIL (1))

VMY=syNY/XMN

AVERAGE CLUSTERED PRAFILFS AND WRITE DAILY FILE

aac

DD 222 11=21,24
222 WTHNR(I1)=1
WRITE(DFY VSY,VHY,MMIX,WTHR
DO 3Ip1 1H=1,24
DO 341 1P=1,8
FM(IP)=Q,
pn 342 1231,3
342 PM(IFP)I=PM(IP)+PMIY(TH,IF,I2)eNDC(]I2)
PMOIF)=PMCIP)/DTOT
341 CONTINUE
AlDeD,
DO 3473 12=1,3
ADSADR{IH, 12)8N(12)
COMC=CONCIH,12)aND(]2)
343 COWTIMNUE

wh F-8 #ea
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o ANNUALIZATION PROGRAMS

FRRGRUNR B RBRRDBDIE RN UV B UDE SR BEROBRBBERDEEARERIBHRB BRI ERRERRBLEBOORNSETORARR
AD=AD/DTOT
CONCeCONC/DTOT

WRITE(DF) IW,PM,AD,CQONC
[S=(IH=-1)060e1
IFINB]IS+59
IMIN=Q
ARR=g,
DEP=g,
PO 344 INOW=]S,IFIN
IMINSIMIN*1
D0 345 1AD=}1,2
TEMP=Y,
DO 346 INT=41,3
346 TEMPsTEMP+YOLCINQW, TAD, INTYeNDCINT)
VH{IMIN, TAD)STEMP/DTOT
345 GONTINUE
ARR=ARR#VH(IMIN, 1)
DEP=NEP+VH(IMIN, )
344 CONTINUE
WRITE(DF) ARR,DEP
WRITE(DF) VH
301 CONTINUE
CALL RELEAS(ODF)
NBDX=20
NRUNS=@

WRITE ANNUALTZATION FILE

cac

00 158p [276s1,72
READ(TOY ILIST,NIR,NJB,VSA,VYNA,MIXA,IROX
NBOXS=p
IF(NIB,EQ,2) GO TO 41570
IF(NJR.EQ,@) GO TQ 156
DO 7 18s1.NIB
DO 7 JB=1,NJB
7 NBOXS=NROXS+IBOX(!B,JB)
NBOXENBOX+KAODXS
XEOXS=nNADXS
D0 1 IRs1¢MIB
DO 1 JRs1.NJB
[F(VSACIR)JR).GT, 4, 0E=04) GO TO 2
[F(YNA(IRQJRY LT, 1, PE=B4) GO TO 1
2 NRUNS=NRUNS+NC
DO 5 HNgC=1,NC
5 NR(NCC)eNRUNS~(NCmNGC)
WRITEC(AF) NC,NR
WRITEC(AF) VSACIR,JRY,VNACIR,JR) ,{MIXACIM, IR, JR),IM=1,8),IL]ST

w4 £E=9 an
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b ANNUALIZATION PROGRAMS
Y Y Y Y A I XY X AT R Y T ##ﬁ*&h#&#«lﬂtﬁGG#QQGQG!#Q!G&&!&GQ*Q*Q!OGO%.“Q!'QO
DD 4 1C=isNC
WEFLOATCIBOXCIR, JR))®FVCILIST, IR, IC)/XBOXS
WEW® (XBOXS/731,)#365,
WRITE(AF) NR(IC),IC,W
4 CONTINUE
1 CONTINUE
1508 CONTINUE

C
g WRITE HEADER FILE

WRITE(WF) TANCIA),PFM MNUM(L)  MNUM(D), NRUNS
WRITE(HF) MNAC(1),MNAT(41),MNGA(1) ,MNMIL (L),
1 MNAC(Z) ) MNAT(2),4NGALB) MNMIL(2)

CNECK/NQCHECK

[CHECKSNBOX/MN
IFCICHECKEQ,1) GO TO 6
WRITE(5,601) TAN(IA)
601 FORMAT(S5X,' NOCHECK',5X.A3)
GO TO 8
6 WRITE(S,602) TANCIA)
602 FORMAT(5X,' CHECK',5X,43)
8 CONTINUE
1008 CONTINUE
END

(o8 ol o

e E-10 e
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* FOL

XXX

oo

g0
200

1
300

400

19
20
3
40

50

Ly Y Y Yy Ty Y Y T T P Y S P LT I Y P Y
ANNUALIZATION PROGRAMS

BHE B E R RN BB B RO DGR R BN BN R ERDEDDHD BB N RC RO ERRD R R NER I OND AN BO R BRORY

LOWING TEXT PRINTED FROM FILE DSKESIFPRINT,F4 [4255,516) 18-MAY»7¢

Y Y Yy Yy Yy Yy Ty Ty Yy T Y Y R YTy R Y RN

FPRINT,F4

THIS PROGRAM QFFERS THE OPPORTUNITY OF OBTAINING
PRINTED QUTPUT OF THE CONTENTS OF THE UNFORMATTED
FILES WRITTEN BY APMFG,

DATA IANDIDF s YHF , IAF,IPF/"7277777700000,"42214,"44214,
1 "4B614,"5p214/

COMMON TAND, 1DF, IHF, IAF, IPF,1A]R

WRITE(5,100)

FORMAT(!' AIRPORT?'/)

READ(5,280) I1AIR

FORMAT(AZ)

WRITE(5,308)

FORMAT(! WHAT FILE WOULD YOU LIKE PRINTED? =='/
1! DALLY,HEADER, ANNUALIZATION,PROFILE,NONE?'/)
READ(5,400) A

FORMAT(AY)

IF(AEQ,'DY) GO TO 17

IF(A,EQ,'H') GO TP 204

IF(ALEQ,"A') GO TO 3¢

IF(A,EQ,'P') GO T2 4p

GO TO sy

CALL DPR

GO TO 1

CALL HPR

GO 70 1

CALL APR

GO T0 1

CALL PPR

GO T0 1

CONTINUE

END

## Fmil ae
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b ANNUALIZATION PROGRAMS
.O!ﬂii'lGQD“!O“'I-'l!'“#nﬂ»lhﬂ%*#!ﬂlﬁ»l#iqﬂlilll&dllGQI{&{&O.Q‘OI‘O!GI! 'YX XX
SUBROUTINE DPR
DIMENSTION XM(8),SM(8),VH(6B,2)
INTEGER WTH(24)
COMMON TAND, IDF,14,12,13,1AIR
CALL ASSDEV(16,'DSK")
IAN=(IAIR.ANDoIAND).OR.10F
CALL IFILE(16:1AN)
READ({1&) VS.VN'XM.WTH
WRITE(3,10@) VS,VN, XM, WTH
DO 1 JH=1,24
READ(1&) [H,SM,aDR,CONCEN
WRITE(3,28@) IH,SM,ADR,CONCEN
READ(1s) ARR,DEP
WRITE(3,30Q) ARR,NEP
READ(16) VH
WRITE(3,480) ((VH{J,1),VH(J,2)),J=1,60)
1 CONTINUE
100 FORMAT (/18X 'VS= *,F12.0,10%,'VNz ',F12,8/8612.4/5X,2412)
200 FORMAT(SX,'HQUR ='13/
1 B8Gl2.4/
2 BX,"ADR =',F12,6,5%,'CONCEN =',F12.6)
3e@ FORMAT(' ARRIVALS =',F12.6,5X%,' DEPARTURES =3'F12.6)
40P FORMAT(S(5X,2FL12,4))
RETURN
END

#H F=12 #%
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* ANNUALIZATION PROGRAMS
TTTT T T TT T L ryagprparygapprewe e Ty e e ey YT I T S 2T Y P2 LA YL L L2 L LR L R AL
SUROUTINE HWRR
DIMENSION VM(B8),N(4)
COMMON 1AND,I1,1HF,12,13,1AIR
CALL ASSDEV(16,'DSK')
[AN=(IAIR, AND.IAND),OR, IHF
CALL IJFILEC16.14AN)
READ(16) IAIRSPF,NDV,NDT,NRUNS
WRITE(3,12@) TAIR,PF,NDV,NDI,NRUNS
READ(16) VM
WRITE(3,200) VM
180 FORMAT(//7/710%» 'ATIRPQRT: A3/
1 16X, "PEAKING FACTOR:'G14.,4/
2 19%,'VFR DAYSiI'5%/
3 11X, 'IFR DAYS:i ]S/
4 10X, "ANNUALIZATION RUNSS'IB///)
200 FORMAT(2@X'MEANS' /5XB8G13,3)
U0 FORMAT(///710X,15,10%,315)
49 FORMAT(/10X'SCHEDULED VOLUME:'G13.2/
11X, "NON=SHEDULER VOLUME:!'G13.2/
2 1puX,'mIXx1'8613,2/
3 LeX, "WEATHER? ', 13)
SO0 FORMAT(L@X,"Nt',16,5%X,"'11',16,5%,"WEIGHT:'GL3.2)
CALL RELEAS(16)
RETURN
EDJD

wi [-13 u#
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* ANNUALTZATION PROGRAMS
’GG&QQ#'ﬁﬁ!‘%ﬁl.lﬁ*“iﬁ#lnﬂ&l**iHHHHHHH&##Q#GGO#&##‘QGIOG*GOI!O*QIGQCl'lil
SURROUTINE APR
DIMENSIAON VM(B),N(4)
COMMON TAND,I1,1HF,1AF,12,]AIR
CALL ASSDEV(16,'DSK'")
IAN=¢(TAIR(AND.TAND) ,OR, IHF
CALL IFILE(L6,1aN?
READ(16) ITAJR.PF,NDV,NDI,NRUNS
READ(18) VM
3ca FORMAT(///748X,»15,18%,315)
49 FORMAT(/1WX'SCHEDULED VOLUME:'6G13,2/
1 1pX, "NON=SHEDULE® VOLUME:'G13,2/
2 1%, 'MIX3'8G13,2/
3 12X, "WEATHER!',I3)

50@ FORMAT(L@X, "M, 14,8X, "1, 16,8, "WEIGHT'G13.2)
CALL RELEAS(16)
TAN=(TAIR,AND, 1aNM) (OR, TAF
CALL IFILECL16.1AN) -

NO=NRUNS/ 3
[F((NR=L1)/4%4,E0, (ND-1)) WRITE(3,88%)
603 FORMAT(1HL)
DQ 25 JH=1,NQ
REaD(16) N
WRITE(I,308) N
READ(16) V1,V2,VM, W
WRITE(3,4B0) V1,v2,VM, W
00 26 J=1.3
READ(LE)Y I[N, 1P,
WRITE(3,50@) IN,IR,W
26 CONTINUE
25 CONTINUE
RETURN
END

e F=14 an
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SUBROUTINE PPR
DIMENSION XM(8),8%(B),VH(60,2)
COMMON TAND,11,12,I13,1PF,IAIR
INTEGER WTH(24)
CALL ASSDEV(16,'DSK")
IANs(TAIRyAND. IAND) ,OR,IPF
CALL IFILECL16.,1AN)
NC=3
DD 5 JCm1WNC
IF(JE,GT,1) WRITE(Z,670)
608 FORMAT(1MW1)
READ(16) NP
WRITE(3,1@@) NP
00 1 Jkal,24
READ(16) JH,SM,ADR,CONCEN
WRITE(3,200) IH,SH,ADR,CONCEN
READ(16) ARR,DEP
WRITE(3,30@8) ARR,REP
READ(1s) VH
WRITE(3,42¢) ((VHUJ,1),VH(J,2)),d=1,60)
1 CONTINUE
5 GCONTIMUE
130 FORMAT(//40X'PRQFILE'15//)
202 FORMAT(5X%, 'HOUR =113/
1 8G12.4/ .
2 55X, 'ADR =',F12,6,5%,'CONCEN =',F12,6)
39 FORMAT(Y ARRIVALS =',F12.6,5X,' DEPARTURES =2'F12,6)
40 FORMAT(9(5X.2F10,4))
RETURN
END

E-15/E-16






APPENDIX F

*GGGQ#ﬂ*ﬂ*#“G'ﬁ“b“ﬁ*l%&i*G*ﬂ##&##Gﬁﬂﬁ##“iﬂﬂ&lﬁ#*ﬂﬂ.ﬁ“0"‘!’..!.6.'6!*#l

L]

INCIDENTAL PROGRAMS
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# FOLLOWING TEXT PRINTED FROM FILE DSKEIWEATHR,F4 [4255,516] 18-MAYn76

BB BB R PR RN RN R R I O BB D RSN RE DR B DA R BDCR RGO UL OERBERPRGADRBRRRENBRR G

o acaoco

QG

3

11

ol @

1129

1134
1130

1142

T A

WEATHR
THIS PROGRAM SFPARATES DAYS (FOR TWO
YEARS) INTO VFR AND IFR DAYS, INPUT TAPE WRITTEN
BY WEACOM,F4, ALSO ASSIGNS VFR OR IFR STATUS
TO EACH WQUR OF EACH DAY,

DIMENSION JAIR(3@)

INTEGER AIR

DIMENSION [A(4),1CL(B),IVS(B),1VA(B,731)

DATA IWP,IAND/"535474,"777777700000/
'DATA TAIR/Z'DAL',"MIAY, "TPA', "MSY"', ' TAR', "PHL','DCA"', "ATL','CLT"
JAX Y,
YSTL!,'LGAY, "EWRY, 'BOS', "CLE", "MKE ', "MSP', "MNL ', 'DEN', 'LAS"',
YLAX' ,'SFO','SLC!
"SEA','BAL',"1ADY, " JFK',"PIT!, 'ORD', 'DTW'/

GET INPUT DEVICE NUMBER

WRITE(5,39)

FORMAT (' INPUT DEVICE NUMBER?2'/)
READ(5,11) IDEV

FORMAT (D)

READ A RECORD

[AFRT=p
ILAY=n
[ARPT=1ARPT+1
00 1139 1=1,731
00 1134 12=1,8
Ivacio,[)=a
CONTINUYE
IF(TAPT,GT,3Q) G0 TOQ 2000
READCINFV,ERR=1pa7,END=1D20AA) TA,ICL,IVS
IF(IDAY,.GT,.B) G0 TO 112
AIR=JAIR(I1APT)
NAMES (AIRANDJIANTYY [ OR, IWP

WRITE(5,140) TA(1),AlR

FORMAT(Y STATION NUMBER ='18,17X,A3/)
10yT=22

CALL DFILECIOUT,NAME)

IDAY=IDAY+L

ASSIGN VFR OR IFR STATUS TO EACH

wh F=1 ww
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# INCIDENTAL PROGRAMS
“*l#a%lﬁi4*#lhl“uﬁ&##4*#*ﬁa##ﬁb#l*.#ﬁull##’#&#l#Gﬁiﬁulll!##*'*l!lﬂ{l’##
[ OBSERVATION FOR THE DAY

C

oo 1136 JJ=1,8 ;
IFCCICLEJYY W GE,15) JAND, (IVS(JJ).GE.3B)) IVA(JJI, 1DAY) =Y
1136 CONTINUE
GO TO 1109
12¢@ CONTJHUE

WRITE NUMBFR OF DAYS FOUND TN TERMINAL FOR A CHECK =~
SAOULD BF 731

acoaooo

[F(IDAY NE,731) WRITE(S,182) IDAY
187 FORMAT(' HNUMBER OF DAYS FOUND FOR THIS AIRPORTS$'Z
io2a¥X,18)

WERITE LIST OF MFP AND JFR MAYS ON DISK FILE

cOaoc

WRITECIOUT) AIR,1VA
Edn FILE Tourt
CALL RELEASCIOUT)
GO To 1129

2208 CONTIMUE
EMD

ttt F=2 au
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INCIDENTAL PROGRAMS
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# FOLLOWING TEXT PRINTED FROM FILE DSKEIWEATH2,F4 [4255,5163 18-MAY"76

“Ol“#ﬂ»ﬂ*ﬁ#‘ﬁ#ﬁ*’{ﬁl#'&**ﬁ#%!*b*ﬁﬁ&ﬁ#ﬂ#'I'ﬂ'lﬂﬁ#ﬁlﬁ*ﬂ%'ﬂﬂli*'*ﬁ&’i.l#li!*ﬁ&

¢
¢

78
201
3éa

WEATHZ . F 4

DIMENSION N(3),L(3),IVALB,731),1V2(24,122/152) ]
DATA M/Z'EWRW@', ' JFKw@','LGAWEG"/
DATA LZ'EWRWP' , " JFKWP', "LGAWP "/
DO 22 1=1,3

NAME=N(])

CALL IFILE(22,NAMF)

READ(22) IAIR.IVA

N0 3pa JJ=122,152

D0 2¢1 J2=1.,8

J3s(J2=-1)#3+1

DO 79 J4=sJ3,J3+2
IVR(Ja,JJd)=lVA(J2,Jd)

CONTINUE

COnTINUE

CONTINUE

NAME=L(])

CALL OFILEC(21 s NAME)
WRITE(21,101) 1ALIR
FORMAT(2X,A3)

WRITE(241,202) 1v?2

> FORMAT(2412)

CALL RELEAS(22)
CALL RELEAS(21)
CUTHTI'\IUE

Bl

ldﬁ Fe=3 &
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INCIDENTAL PROGRAMS
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* FOLLUWING TEXT PRINTED FROM FILE DSKEIWEATH4.F4 [42%5,516) 18-MAY~76

c

[sEoReloNoRo NSNS N PR o

Qo

30
11
169
119
244
245

¢

C

C
1122
1134

1139
1169

149
112

coacoa

NP R R I RO R TR BBV R R R BB U RGBSR R BRI DO RLLEOBR DR D RBORRERBOHR R RSB O BRI R R REREN

AEATH4 Fd

TH1S PROGRAM PRIMTS QUT CEILING AND
VISIRILITY DATA FOR EWR,L.GA,JFK(OR ANY OTHER
AIRPORT FOR THAT MATTER) FROM AN INPUT TAPE, YOU
HAVE TO RyM™ THEM ONE AT A TIME AS THEY ARE NOT
CONTIGUOUS ON THE WEATHER TAPE
FILE 12 1S LGA
FILE 13 1S EWR
FILE 27 1S JFK

INTEGER AlR
DIMENSINN TA(4),100L(8),1VS(8),IVA(8,731)

GET INPUT PEVICE NUMRER

WRITE(5,38)

FORMAT(! IWPUT NEVICE NUMBER?'/)

READ(5,11) IDEV

FORMAT (1)

WRITE(5,109)

FORMAT(!' WHAT AJRPNRT?Z'/)

READ(5,119) AIR

FORMAT(83)

WRITE(Z,244) AIR

FORMAT(LH1///6@%,43//)

WRITE(3,245) ;
FORMAT(SX ) 'DATEY , 22X, YCEILTIMNG» 27X, 'VISIBILITY'//7//)

READ A RECORD

1DAY=E
00 113z 1=1,731
go 1134 12=1,8
[Va(l2,1)=s2
CaONTIMUF
READCIDEV ERR=107,ENN=1P00) 1A, ICL, VS
IFCILAYGT,®Y G TO 112
WRITE(S,140) 1a(1),AlIR
FORMAT(Y STATINN NUMBER =2'18,12X,43/7)
IDAY=SIDAY+

PRINT OQUT FEILING AND VISIRILITY [IF
122,LE. InAY.LE,152

#e F~4 o



*ﬁ’lluﬂﬂiiﬁﬁﬁlbﬂﬂﬁiﬂﬂﬁibiinliiHHiﬁldGlﬂﬁ&‘#lli&iu&*i}ii.l.iDG.IQI.IQOCIO
* INCIDENTAL PROGRAMS
L R R TR R TR R 2R AT AT R R0 - 20 18 A0 liﬂ}&llilllpiIlll.%!..i.lll T XXX ]
IDATE=IDAY=121
IF(IDATE.LT.1? GO TO 112
1F(IDATE,GT.31) GO TO 120209
WRITE(3,243) IDATE,ICL,IVS
243 FORMAT(2X,)"MAY',13%,1,4972'5%,814,5X,814)

1136 CONTNUE
GO TO 1180

1909 CONTIMUE

2200 CONTINUE
END

!

## F=5 ua
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* INCIDENTAL PROGRAMS
L T I T Y Y P L T T T E LAY R R AR YA R RS AR A A A K
# FOLLOWING TEXT PRINTER FROM FILE DSKE!TOWMAY,F4 [425%5,516] 1B-MAY~-T76
RSB LR BB RO EAIR BN R BB R DR LB RO BB RE YRR R BN BB H G ORDEDRBEDRRBORBRTRND R
C TOWMAY.F4
c

DIMENSION LIST(731),VS(731),VN(731),

1 NARRAY(6588), XM (% (2/1,8,4),M1X(8,731)

QDIMENSION WTH(24),XM(8)

ODIMENSION VOL(@/1,2,2)

DATA 1TW,IWE,I1Tn, 1AND/"52256,"53612,%52236.,"777777700200/

DATA ID1/"42142/

DATA (XMIX(Z.Koi)pK=1.8)/9-,ﬂ.-?---ﬂﬁnﬂ.ﬂ..15a.86.ﬂ.ﬂ/

DATA (XMIX(gIK02)0K=lI5)/ﬂO!G-!@|l035|ﬂnal.15!l8w0000/

DATA (XMIX{(1:Ky1),K=148B)/24 B2y P4 .22.03:,96,%,2/

DATA (XMIX(loKn2).K=1.8)/0.,0.:7...Zi.ﬁ.ﬂ..@S..qéyﬂ-ﬁ/

DATA (XMIX(@,K,3),K=148)/0.,0:+2...20,0,0,.10,.30,.48/

DATA (XMIX(Q,K,4),K=1,8)/0.,0.,¢,,,22,2,8,.18,.,30,,40/

DATA (XMIX(lpKnS)pK=118)/0'pﬁ-oﬂ.n-2%-@.3;.1@:.39»-40/

DATA (XMIX(1,K,4),K=1,8)/0.40.:74:+20,0,0,.10,.30,.,48/

COMMON/NEVS/ZIOUT

REAL MIX

oo

HOW MANY ATRPORTS THIS RIN?

WRITE (5, 1)
READ(S,21) MNA
IA=0
Sup lAzTA+q

oc

GET NAME QF AIRPORT

o

WRITE(%,330)

330 FORMAT(Z// WA4AT AIRPORT?'/)
READ(5,335) [AIn

335 FORMAT(AZ)

GET NAME OF FILE WITH LIST OF VFR AND
IFR DAYS (WEATHER) FNAR THIS AIRPORT
AND FILE WITH TOWER DATA:

ALSO NAME NUTPUT FILE

oo

INAME=TALIR,AND, TA%D
NAMET=JNAME,OR, I Tx
NAMEW= [MAME , OR, TWF
NAMEZ=INAME,.QR, D1

[ @

OPEN TOWECR DATA FILE

s -6 w4
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INCIDENTAL PROGRAMS

HRBSHGR TP R RSB RRBBRORBERN BB R R BEERBBIRBURPDER OSBRI R IS NRDBRIERR BN RBREI RS

o coOoOo

caaa

cac

21

3¢

CALL IFILE(22)NAMET)
IDEVe22

FORMAT(12])

10yTe2y

OPEN QUTRUT FILES

Cal.l QFILECIOUT,NAMER)
FORMAT(* HQOW MANY AIRPORTS?'/)
108K=2p

OPEN WEATHER FILE

CALL IFILE(IDSK,NAMEW)
READ(IDSK)Y JAIRL,LIST
READ(IDEV) IAIR2,VARRAY

CHECK THAT FILES ARE INDEED FOR THE AIRPORT WANTED

IF{IAIRL,NE,IAIR) GO TO 602
[F(TAIR2,NE.IAIR) GO TO 600
WRITECIQUT) TAIR

0N 798 JD=1,1%2
Nl=(JD=1249+1
NZ2zaMi+]
N3=tii+2
Nd=Nh1+3
NS=aMl+4
N6zHNi+H
N7ahi+é6
NBsNl+7
VS(JDIY=FLOATI(NARRAY(N1) «NARRAY(N2))
YN(JD)Y2NARRAY(NZ)#NARRAY(N4)+NARRAY (NA)&«NARRAY(N?Y)
L1=LIST(JD)

CALCULATE MON-SCWEDULED MIX

DO Gu@ IMIX=1,8

MIXCIMIX, JDYSOXMIY (L1, IMIX, 1) #NARRAY (N3 )+

1 XMIXCLLpIMIX,2)8NARRAY(NSE)Y#XMIX(LL,IMIX,3)#NARRAY(NG)
2 OKMIXCLL, IMIX,4)#MARRAYI(NZ))Y/ZVNCJID)

823 CONTI'NUE
708 CONTINUE

DO Apd4 112122,152
VS1=VS(11)
Vig=va (T D)

00 8¢S 112:1,8

w F=7



“%I##u‘l#*ﬁﬁ”‘#h.Gﬁu***l#u&ﬂ%&ill%*&u#ﬁ#u-bCHHQ-Q DRV UDBEHOUDUDURROURHORTRY
* INCIDENTAL PROGRAMS
““'l"“*#*'O*Q#il'“#***ﬁ&#*####ﬂhﬂ-##*.#“a%*bnu#‘###n# TS YIS X2XX3Z2Y232XK22 2 2 )
8¢5 XM(tl12)aMIx(II2,11)
Do Bps 112=1,24
806 WTH(IT2)sLIST(ID)
IDaY=I1=121 .
WRITE(IOUT) IDAY,VS1,VN1,XM,WTH
8G4 CONTINUE
CALL RELEAStIDSK)
CALL RELEASCIOUT)
CALL RELEAS(IDEV)
IF(EALT.NA) GO TQ 500
GO TO 643
6RQ WRITE(S,604) TA,ANL,AN2
621 FORMAT(! FOR IA ='14,' ANL = ',A3,'AND AN2 = ',A3/)
603 EONTIMUE
ND

se F=-8 #o



HBGRRG R DR LR U SR DR R RS H B LR R UBERRBBLERRLRLINECRARRBHOERTHRPBORREOOERRTRRNTY
# INCIDENTAL PROGRAMS
AR RNt B R U PR RRERRRB R DB BB B G RRR BRI RRVEBHRCBNGRIBERRIRIIRQUIRTERROERARRNCY
* FOLLOWING TEXT PRINTED FROM FILE NSKE$DAILY,F4 ([4255,5169 18-MAY=T76
RSB R R U B R R R IR R F B DB C R B R BB RGRLTER RO AR PR RRBEREIONABEN P SO RRRABRARE
c DAILY,F4 '
c
DIMENSION ANC3),XM(R) ,WTH(24)
DIMENSION SM(B),vH(68,2)
INTEGER AN
DIMENSION VvOL(1442,2),ADR(24),CNNCEN(24),
1 PMIXP(24,8)
DATA ANZ'EWRY, ' JFK', ' [[GA'/
DATA 1D1.,102,1AND,IWP/"42142,"42144,"777777700090,
1 "s5364p/
WRITE(5,40P6)
106 FORMAT (/! INPUT,RAUTPUT DEVICE NUMBERS?!'/)
READ(5,197) IDEV,tQUT
177 FORMAT (212
00 12 21,3
23 READ(IDEV.ERR=12,FNN=24) TAIR.NNAYS
GO TG 1724
24 GO TO 23
124 COnNTINUE
IN=TAIR,AND, [AND
IftaME=IN,O0R, 1D
IM3= [N, 0OR, [WP
CALL IFILE(20, TNAME)
CalLl IFILE(R22,1%3)
REaAD(20) la2
READ(22,3) 143
3 FORMAT(2X,43)
WRITE(5,1058) NDAYS
165 FORMAT(' H~DAYS =t']s)
DO 42 10DAY=1,NDAYS
READ(22) IN2VS, YN, XM
REaD(22,5) WTH
5 FORMAT(2412)
WRITECTAOUT) VS, VN, XM, WTH
READCIDEYV) IDAY2,TOTAL,VOL,ADR,CONCEN,PMIXP,PF
DN 4p [H=1,24
Lo 41 M=21,8
41 SM(IMY=PMIXP(IH, 1)
WRITE(IAUT)Y IH,SM,ANR(IH),CAONCEN(IH)
IS=(l+4=-1)ub60+1
IFINz15+59
IRy,
ARR=(,
DE’P]:@o
B0 44 [NOW=]S, 1PN

i+t =9 sea



**i#&u'ﬂﬂﬂiﬂiﬂﬁﬂiﬂﬁﬂéuﬁﬂ#&ﬁﬁﬂ#ﬁﬁﬂ%.ﬂﬂ»dﬂﬂ-ﬂQﬂnilﬁibﬂ#i#ﬂrﬁ*i'*‘lﬁl*!&l.ii ey
# INCIDENTAL PROGRAMS
HRREH GO PR E DR RB VBB BB RBEBEOHDERE LS BBURBOOEBEHRI RGO ROROE ST 0NN L 2R 8 &
IMINBIMIN®]
DO 43 1AD=1,2
43 YH(IMIN, IAD)=VOL(INOW, 1AD)
ARR=ARR#VOL(INOW, 1)
DEP=CEP+VOL(INQW,?)
44 CONTIMNUE
WRITECIOUT) ARR,DEP
WRITE(IOUT)Y VH
4% CONTINUE
42 CONTINUE
CALL RELEAS(22)
END FILE Tour
CaLlL RELEAS(22)
12 CONTINUE
END

v F=17 wu



**.“#%’4ﬂ“'“*i0liﬂhﬁﬁQl.*#%l“#’*i’.#'“ﬁ'lﬁQ*F‘Ql'ﬂ.ﬂlﬂi'.&i...&i.ll".l

.

INCIDENTAL PROGRAMS

'*“##%'“'#Gﬂdi‘.}l.ﬂ#&&.*ﬁﬁii“&#*l*b!lﬁ..l“"6'!*&&65%&{.&.’.QOQOC.."Q

* FOLLOWING TEXT PRINTED FROM FILE DSKEtJACK,F4 [4255,516] 1B-MAY®76

*#4#&ﬂ’“ﬂ#.ll'&#ﬂ%l#*bﬂl#ﬂ#'“ﬁﬁ#ﬂﬁ*#ﬂ##Gldbilﬁﬂ.##.i'.!..ﬂQ.'..QI..Q.Q‘

C
C

97

98

6

1
5
1¢9

249

kY0
470

JACK.F4

DIHENSION XM(B),8M(R),VH(60,2)
INTEGER WTH(24)
WRITE(B,97)
FORMAT(' HOW MANY DAYS DO YOU WANT PRIMTED?'/)
READ(S,98) NDAYS
FORMAT(I)
00 % JpAY=1,NDAYS
[F(JOAYGT.1) WRITE(3,604)
FORMAT(1HL)
READ(16) VS)VUN,XM,WTH
WRITE(3,190) VS, VYN, XM, WTH
DO 1 JH=1,24
READ(16) IH,SM,apR,00NCEN
WRITE(3,2066) IH,S", ADR,CONCEN
READ(16) ARR,DEP
WRITEt2,307) ARR,DEPRP
READ(16) VK
WRITEC3,400) ((VHEJ, 1), VH(J,2)),J=1,60)
CORTINUE
CONTINUE
FORMAT(/1@%,'VS= ', F12,64,18X,"VNs ', F12,%4/86G12.4/5X,2412)
FORMAT(5Xy "HOUR ='13/
Bis12.4/

2 O%,"ALR =',F12,6,5%X, "CONCEN =',F12.6)

FOMAT(' ARRIVALS =2',F12.6,5%,"' DEPARTURES ='F12.6)
FORMAT(S(BX,2F17,A))
ENiiy

F-11/F-12






PART II: USER'S MANUAL FOR APM.SAV

1. INTRODUCTION

The overall objective of this project is the development
of an interactive airport performance model, the purpose of
which is to translate improvements in airport facilities and
airport operating procedures into increases in the quality of
service or level of service actually provided to the public.

The program consists of two major segments:

(1) an airside segment which measures delays for the
aircraft and passengers in terms of time and dollars,

(2) a groundside segment which determines how much
facility is required for peak passenger movements.

The model will use as inputs airport characteristics,
processing capabilities, demand patterns, traffic and weather
characteristics, and will provide a measure of the change in
airport capabilities as reflected by delay time (passengers and
aircraft), delay costs (passengers and airlines), serviceable pas-
senger demand (for constant delay) and passenger terminal congestion.

TYPES OF TERMINALS:

Computer Devices (CDI's), Execuports, Digital DECwriters,
Hazeltine and Texas Instrument, etc. In effect, those computer
terminals that are capable of transmitting at 110, 300, or 1200
baud rates.

TELEPHONE NUMBERS AND BAUD RATES:

110 BAUD AND TTY NUMBER

TEL. # TTY # TEL. # TTY #
2984 6 2986 11
2985 10 2987 12



300 BAUD AND TTY #

TEL. #
2882
2883

2885
2886
2888
2929
2930
2931
2932
2934
2935

TTY #

1200 BAUD AND TTY #

TEL. #

2869
2916
2917

™Y #

40
46
47

TEL. # TTY #
2949 27
2950 26
2951 24
2952 21
2953 20
2954 16
2955 13
2956 17
2957 1
2958 5
2959 22
2960 23
2961 14
2962 25
2969 7
2970 57

The underlined telephone numbers (2984, 2882 and 2949)

are on a rotary system,
of the 110 baud numbers

an underlined telephone

By dialing 2984, the user will have all

to use.

On the 300 baud line, by dialing

number (2882 or 2949), the user will

have access to those numbers in the same column,



2. LOGIN

LOGIN is the system program used to gain access to the
DECsystem-10, The program determines by appropriate dialogue
with the user who he is and whether or not he is currently
authorized to use the system. If so, it establishes the user's
initial profile, informs him of any messages of the day, whether
it is his first logon of the day, and reports any errors detected
on his disk files.

Upon dialing any of the appropiate telephone numbers,
the word LOG is typed, followed by ad’(carriage return, RETURN
key). After each of the user's responses, the carriage return
or RETURN key is to be activated. This indicates the special
command has been terminated.

When the symbol # is displayed-insert the user's number.

NAME : is displayed-insert the user's name, which
will not be displayed.

PASSWORD: is displayed-insert the user's password
which also will not be displayed.

After correctly following this procedure, the messages
of the day, if any, are displayed and the program is now ready
to run.

If an incorrect NUMBER, NAME or password is entered,

the same sequence (except LOG) will be recycled by the system.



The line

? LGNIET INVALID ENTRY-TRY AGAIN

will be printed a maximum of four (4) times. Then, if an
incorrect response is still being entered, the system will

print KJOB. The user should check his NUMBER, NAME and PASSWORD,

He must then re-enter and the process will begin again.



3y RUNNING THE PROGRAM (AFTER LOGIN)

The following paragraphs are an explanation of, and
options to Program APM. After each instruction or message,
the RETURN key must be activated. To distinguish between the
user commands and the program responses, user entries will be
underlined and program responses will not. The program will

be loaded and made ready for the user.

i kFE-16 CODE M oA RI-18 Lt

Y FIIRFORET PEFFHFHhHFE MOTEL
%* IFEA-RSF-120 VERSION 2.7%]

hEh' TYFE =-LETTER IDEMTIFIER FCOR BIFFORT OF IHMTEREST [,
lLULLHH ALL !UUE FEFLIES Ey CR2CRRERIAGE RETURM) IﬁJ
TiThd i
If a combination of letters other than those included in the
list of airports is used, the message
INCORRECT ENTRY.PLEASE TRY AGAIN
is typed by the program.

Check the authorized airport codes.

v *m -nu WISH AM BMMURL OR MULTIFLE OR SCALING OR FROCESSING RATE AHAL s ¥
MEE B OOR M OOR 5 OR F y .

The user enters his choice. By entering M (multiple analysis),
the user can compare differences or similarities in particular
parameters for a series of years. An annual analysis, A, is
selected when the user desires one particular year. A scaling
analysis, S, is for when the user wishes to see the effect of

the processing rate upon the T-table. If P is selected, the

2-5



user will be able to enter a scaling factor and see what effect

that scaling factor has upon the processing rate.

Tt COMPUTE GATE DELAYS:R _ B .
TYFE THE & 0OF SERUICE GATEZ: 24

=

ARFEIVAL SERUICE TIME IM MINUTES: Ed

[

BEFARTURE SERMICE TIME IH MINUTEZ:  ZB
THEU-FLIGHT SERUICE TIME IM MIMUTES: 45

The responses that the user enters above become the

input parameters to the Gate Delay Module,

wee FLEREGE TREFFIC UOLUME FOR DTH (19781973 s

"FFF HT Il i TRy

TOTHL

iIFY THE PEREOVE TOTARL DEMRMHIE ™

Since the user had keyed in NO, the program will go to the next

section.

If the user had keyed in YES as his response (annual analysis),
the program types the following messages and awaits the user's

responses.



(The user has replied with 200000 and 110000 respectively).
The program then prints the following message for the
user so that he may again see the numbers he has entered and

make any changes, if necessary.

ACHOAT = 200000

GHAMIL = 110000
TOTAL = A10000
Yk AVERAGE TRAFFIC VOLUME FOR DTW (19721973 )%k
OFERATTONS /DAY OFERATTONS /YR
ATR CARRTER 4+ COMMUTER/ATR TAXT (QG+CﬁT) Ha7 Eﬁzﬁﬂz
GENERAL AVIATION + MILITARY (GA+MIL) A0 1100
TOTAL ]A48 L0000

10 YOU WISH TO MODTFY THE AROVE TOTAL DEMANIEG 7
TYRE YES (R NO
If the user replies YES, the program will recycle.

If the user replies NO, the program continues.

NO
Since the user had keyed in NO, the program will go to the

next section.

If the user selects M for a multiple year analysis, the following

section will be entered.

v{e:-.m,e FRELYSIE
{ YERRY 1578 3



The user enters 1978, the starting year of his multi-year analysis.

LITH OF WITHGUT ITHUEETHERT 7
TYFE W TR WDE B
A data file will now be open for the user. The file will be in
the format:
XXXWO ,DAT or XXXWI.DAT
The XXX represents the three leter airport code. The WO represents
"without investment" and the WI represents "with investmenti“
The delay cost figures will be written on this file.

1% THIZ

THE THITIFLIZATION RLMH
R HCE YED

This reply by the user indicates whether or not this is the first

run of a multi-year analysis,

THE # OF TEYs OR RUMS USET
Trs w00y WISH TO CHAMGE ITY

Py
[l

MUPL IZRTION 1% PREZENTLY S
Foos

In this case, 54 is taken from the header file. For
various reasons, (checkout, etc.) the user may want a lesser
number of days or runs to simulate a year.

If the user had keyed in YES as his response, the
program would have typed the following message and waited for

the user's reply.

CEM HUMEER: 45



b sws fId OF AIRCRAFT TYFES AT DT 1575 &

| T™EE FERCENT
Held HERLY JETS — ¢ EMGIME WIDE BODY 1.2
bz HERLY JETS — 3 EMGIME 1E'3
HAs HEFLY JETS - 4 EMGIME STAHDART BOTY 14.2
L= LRRGE JETS - 3 EMGIME 226
|2 LARGE JETS - & EMGIME 14.2
LF LARGE FROF + TUREOFROF ig'j
S EMALL (1ESm@ LES. OR LESE] 25.4
0 CTHER: A,

wase T WO WISH TOo wes
1: USE FORECARSTED MIw
Z: THSERT P OMEW MI= e
=y HEITHER e
r-E e @ OR 2

If the user had selected M, for multi-year analysis,

the following message would have appeared.

™ ~TRELE =CALIMG FRCTOR R -
li€ 7 V0 WiSH FROGRAM TO COMPUTE 173

=
=

The user enters his choice and the program continues.

If S (for scaling analysis) is selected, the program

prints the following message and awaits the user's reply.

TRE PROCESSING RATE FOR COMPUTING SERLE FRCTOR @180

Here, the user has entered 120. The program will then print

the T-table scaling factor for the user; then it will exit.

TRELE SCALIMG FRCTOR = @, 2885223E+a1

F, 54 FELRFSED TIME: 1:11.83
.' JTIHH ERFORS TETECTET



If the user enters 2, to insert his own aircraft
mix, the program prints a heading and waits for the user to
enter his desired percentage of heavy jets, e.g., 2.1. This

will be repeated for the seven other categories of aircraft.

MIX OF ATRCRAFT TYFE AT 0TW

TYPE FERCENT

Ha HEAVY JETS 4 -« ENGINE 223

H3 HEAVY JET - 3 FMGTNE 4.2
L4 LARGE JETS - 4 ENGINE 1.7
L3 LARGE JETS -~ 3 ENGINE 2l e
L& LARGE JETS - 2 ENGINE, 17:4
LFOLARGE FPROF S TURROPROE L2 3
§ SMALL CLRHBO0 LES. DR OLESH) B0 7
(1 OTHER 0.0

The program then prints the aircraft types and percents
which the user has just entered so that he may examine his
selections and make the necessary corrections, if any. By typing
2, the user causes the program to re-cycle and allow the user
to make his changes.

By typing 3, the user's selections are used and the
program will continue. In the example below, the user has

typed 3; therefore the program continues.



TYFE
H4AW HEAVY
H3 HEAVY
HAS HEAVY
L3 LARGE
L2 LARGE

LF  LARGE
5} SMALL.

0 - OTHER

OF AIRCRAFT TYPEﬁ AT DTW 1975 %kk

*ok¥ MIX
- FERCENT
JETS = 4 ENGINE WINE EODY 241
JETS ~ 3 ENGINE 4,2
JETS - 4 ENGINE STANDARD BODY 11,7
JETS - 3 ENGINE | 21,6
JETS ~ 2 ENGINE 1744
FROF + TURBOPROP 12,3
(12500 LBS. OR LESS) 30,7

040
Xk 00 YOU WEISH TO %okxk

1% USE FORECASTED MIX
21 INSERT A NEW MIX
31 NEYLTHER

TYPE 1y 2
3

OrR 3

2-13



For an annual analysis the program next prints

WRY MAY ACHTEUARLE BEOCEEGTNG BATE AT AT by

LM T T PR T TR 8 (SRR IR D EY N e
S INERER P A i

L
CLMG T A0S MT i

VR L5000k e SR

TFR oW A0)

0o Yau WreH TD MORTEY  ARCVE
L OFa MR

A FLTHET R
TYPE TN 12 MOR 3

If the user types in the number 1, the program waits
for the user to change the number of VFR operations per hour
and the number of IFR operations per hour. The program then
calculates the equivalent PANCAP and prints out the values
so the user may examine his input values. If the user is
satisfied with his input, as in the following example, he types
3, and the program continues, If he types 1 again, the program

will again wait while he enters values for VFR and IFR operations.

PROCEGSTNG BATE AT TV gy

Mk My SUHTELATE

I T i.l TS l‘ | WY

WEATHIE
CATEGORY

I_',( ':T' I

RN £
T i
R
Tk Mek ME AT AT TR
E T T L OWIE AL A
HTERRY AETE P
L R IAL (AT Vi
B 1 T t

N . ¥

FIE VO WTOR TR MDY R
] :

5 2-14



If the user types in the number 2, the program will
print ;'hedding'and then wait thle he enters the equivalent:
pancap for VFR operations. The program will then calculate
the number of operations per hour based on the pancap entered
by the user. The program does the same thing for IFR operations.
Next, the user is given a chance to examine what he has entered
because the program prints out what he has just entered.

In the example below, the user has entered 3, and the

program will continue,

AKK MAX ACHIEVABLE FROCESSING RATE AT LT Kk
EQUTVALENT DFERAT LONS
FANC AR PER HOUR
JER 310864,
\’3) C‘;)
LFR 155432
4%

Ak MAX ACHIEVARLE PROGCESSING RATE AT DTW k¥

WE AT M (IR LS T oY o I OFERAT TONS QUL AL ENT

i RGO WENG FTTSVTS MI Pk HOUR FanNGeak
Uil R Lot Yy FOEHOAT .
LR D20 4 152467,

i YO wWisikd To mullie v ARQvE

13
4{" o
33 L fiHEs. T
1 ( [ : U g
3



In another option of the DAILY analysis, the user

is given a weather profile which he may change if he so desires.

XKk ﬂﬂﬁUMEﬂ HOURLY WEATHER  FROFILE AT DTW XXX
A=CAT A B=CaT B O=0AT O L=OCAT 2E0AT 2 J=0AT 3
(SEE USER MANUAL FOR DEFINLTIONS)
HOUR LOCGAL T IME WEATHER

1 QOO0 200
2 0L100-0R:00
3 QR2E00~-03:00
4 0310004300
b/ 04:00-05200
& QEL00-0HL00
7 Q&EEO0-07 300
& Q7300-08:00
0830009300
0910010200
10:00-11300
L1300 -12300
L3 00~-13:00
1380014300
1430015300
1 158001600
17 1620017200
18 17:00-18200
14 180019200
20 19800-20200
21 2030021300
22 2110022200
23 RRIO0-2E200
24 210024200

R T

PR TINERE TR

2222222232332

o You WisH 10 MOontEyY THE ABOVE WEATHER FROFILES ?
FEFE YRS ORNO

2-16



FARAMETER
RADAR AFPROACH SPACING STNG,

1 BMALL BEMHIND HEAUY

2 OTHER

L UE

&
A

LINET S

MTLES
MILES

197% ATRCRAFT DIRECT OPERATING COSTS. IN THE ATR

HEAVY
- HEAVY
S OLARGE
6 LARGE
7 LARGE
8 LARGE
l.:fl

10 OTHER

3 G

JET

JET
JET
JET
JET
FROP

Le2E ATRORAFT

11
12
13
14
15

HE AUY
HEAWVY
LR
lL.ARGE
L ARYE
146 LARGE
17 GMaLl
18 OTHER

JET
JET
JET

JET

=T

o TLREORR O

GMALL (12500 LB 0R LESS)

DIRECT

e

N T NE

EN T NE
FEMEE T NE
[N TNE

P Dl B D

ENG T ME
ENGTNE
ENGINE
ENGTNE

4
3
a4
ot
VORENG TN

BROE 4+ TURROFROF

1LO7E AT RCRSET FOLLTTON

18 HEAVY
20 MEAVY

21 LARGE
22 | ARGE

LR GEE
AT SLEL

23
24

29 GMALL
24 OTHER

Wal. e OF

D7 ATER CARRTER aND COMBUTER/GTE
28 GBFMERAL

JET
JET
JET
e
BT
PR

i

:§‘

A FENETNE
X ENGINE
A BN TNE
F NG TNE
DOENGTNE

TR OV e

FaaapNGER TIME

29 MILITARY

NUMEEF OF

O AR CARPIDE AND COMMITER /4T

31 GENERAL AUTATTION ANT MITLTTaRY %

BATES

GUTATITON

ENGUNE

OFERATING COSTS -

24,53
17,93
13845
10442
£, 348
' A > ‘;'Le.’
0202
AL 00

177, 54
1% R
G L e
i, T
£ B
1413
0, 33
00
EMIIGGTON LFYIE Sy TN
A2 00
140,00
&0, O
AN,
T OV
1%, 00
Wiy f‘lf‘.
L0

=

TAYT 1
|
1

DN
& S0

y Tt

w1

a

TAYY a4

2-1
7

% /MIN
B/ N
§/MTN
$/MIN
$ AMIN
h/MIN
/M
% /M TN

MIN GROLINT

h T
kMTN
MR
/TN
& TR
4 ST R
LT
& AT N

THE ATE

| A
PRt S
I 2
LS = IR H T
PRy Al
B /1
Ra A
LR /e

kR
AT
{%‘. P4 M

GaTEe
GA TR



FOR WORK TRIFS

MOTIE VEHTCLE
4 NECUFANCY

49 DRTVE » FARK 110

o CURE FLD 1.10
Y0 B TPRy CURE FULD 1:10
Al TAXT Ladn
6 TaLs 20,00

L. TM0 110
RENT CAf 1
538 NOM-HIGHWAY 0,00
G4 HIGHWAY FEAKING FATTOR Lo Sy
CAVERAGE FLOW PER MINUTE TURTNG
[0 MIN PEAK DIVIDED BY AUFRAEE FLOW FER MINTE
FOR CTHE ENTIRE MOUR D
G%  CURE DESTEN PEAKTNG FACTOR 180

21

DN AL

UEMTCLE CLRE
MOE SLOT LENGHT CFTY
4k

g 1 NRIVE s FARK 000
57 @ CURRyFLED 18,00
G803 8. T.FRKe CURE PLAD 18 Q0
B9 4 Taxl! ' 16,00
A0 0 BLS AL 00
Gl & 1T PE,L 00
42 7 RENT LAk 0, On
A% 8 NON-HTGEHSY e O

WORK FORCE ATEFORT ARRTVAL ATEPARTLRE D7 QET LT ON
voONF RORKEDRCE

TEME OF Ay THEOIING CYETROLINT
H4 DOLOO~OL 200 0,000 0, AN
6 O1 10002100 v, 000 n.01n
béb N2IOO~CE1O0 D00 OO0
&7 QFLOO=0A200 010 0000
A8 OALOO-0OF 00 N D10 0 . O
&9 OF 2 QO E 00 £, 04N N, o
70 PATOD-OZEI00 3, 250 0010
71 Q720008200 noodan N, 050
7R DEREQO-OR 200 040 AR
7& QG HO-10300 N AYE 0o
74 LOEO0- 1100 O, YRD TR
78 L1 2003300 O, L0 LA Lt
T 12200 1R200 Crovacy LR
77 LELOO-1 A1 00 0, AN (AR AN HA
78 14 E00= 52 O 009N n oo
7o 150014100 0 OEN SIS
£0 1450017200 non1o AL
gl P2 200 ] 8t o AN St
ap 1R1ON-10160 AT (oo
R 1R800 00 g (37 O, han
84 DOLOO=DT 200 D AN nonan
2% L RS : AN 0. AN
24 eacd dals Bt $ dula AR ile) 2-18 NAEN
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18 THERE & GATE WALTING AREA T TYFE YES OR NO

The program now waits for the user to type his response, YES

or NO

ARE GATE HOLD FROCEDURES IN EFFECT T

TYFE YES OR NO

Again, the program awaits the user's response. For our example,

the user replied YES to both of the above questions.

SEATING CAFACTTY y CARRIER+ATR TAXL/COMMUTER

ATRCRAFT TYRE = HAaW H3EW HAa% 133 .2 L 80
S22 REV 8EATSE AVATL . 344,00 299.0 1357.4 1167 10141 49 .3 6.0

ACCESS/EGRESS MODE CHARACTERISTICS FOR ENFLANING FASSENGERS

MODE WELL WISHERS VEHICLE  HIURS OF CURE
1 FER FAGSENGER QLCUPANCY DWELL TIME
F3 1 FARK Q.960 1+7%0 Q4000
J4 2 CURE FU+D 2,100 28500 0.062
BE 03 ST PRy CURE FLED 24100 2eH00 0. 062
Sé6 4 Taxl 0.Q00 1+400 Q. 033
375 BUS Q290 20,000 0+0866
B8 & L.IMO 0+290 7+ 000 0.083
3% 7 RENT Cak 0.000 1.7%0 0.000
40 8 NON=-HIGHWAY 0.290 0.000 Qs 000

FOR DEFLANLING FASSENGERS

MODIE GREETER VEHICLE — HOURS OF CLRE
i FER FAaB5E Nfli OCCUFANCY  DWELL  TIME

41 L FARK 1,030 L7290 0.000

42 2 CURE Pl 2060 24300 0.062

43 3 ST PRy GURRE FLHD 24060 24300 Q062

44 4 ThAX1 0.000 LS00 0,033

45 5 BUS 0:140 20.000 Q066

46 & LIMO 0.140 £.000 0. 083

47 7 RENT CAR 0.000 1.400 Q4000

A48 8 NON-HIGHWAY 04140 0,000 Q0.0Q00



88 TOTAL LABOR FORCE RARE7 b

EMPLOYEE MODE SFLET

?3
94
Q%
P&
@7
©8
99
100

TNROLNTY  (RITROUND

1 PARK QL0 0, 80
2 CURE FL4D 0,00 M, 00
X ST PRy CURE FLU4ED 0. 00 000
4 TAXT o, 00 0,00
B BLS 0,10 010
& L, IM0 0, 00 0. A0
7 RENT CaR .00 O, ON
@ NON-HTGHIOY AL 00 0, 00

FABSENGER CAR VEHICLE EQUIVALENCY

101 1 FARK .00
LOQ 2 CHRE PULD 100
10X & G.T.FKy CURE FLU4D 1200
104 4 TAHAXY ARALS
LO% % RUS 2.0
106 & L1IMD 150
107 7 RENT CAR Lo ey
108 8 NON-HTGHWAY IR
109 LANE CAPACTITY (UEMICLESAHONE) - LGO0 .

The parameter list is now complete and the following message

will be printed by the program.

0O YOU WISH TO MORIFY ANY OF THE ARODUE PaRapiTiEns @
TYRE YES QR N

The user will then type his response,

If the user enters YES::

(1) The program asks the user for the number of the
parameter that he is changing.

(2) Depending upon the number of entries in that
particular parameter number - 1, 2, or 3 - the
program asks the user to enter the new value for
that particular parameter section.



(3 The program will ask the user if he wishes to :
modify any additional parameters., If the user - U
answers YES, the program will recycle with 1y. .
If the user answers NO, - the program will continue‘

(4) Currently, the program will also gontinue if the
user enters a parameter lgss than or qreater than :88,

LY
- K] ih
RI8s v OF FaRGMETER = lﬁ
Bicel MBI Cs )Y w030
S
i PRAETFY @iy ADDLTTONAL &b TEmRs ¥
i
: Fres ey gl 1 i)
P
P ——
5

e A TP T R A B T D

If the user enters no, no changes to any of the parameters take

place.
[0 YOU WANT T0O SEE GROUNDSIDE STATISTICS - YES OR NOT ﬁ

The groundside service model of the program determines
which facilities|associated within and around the airport
terminal area wiil need what kind and type of space, based upon
the number of arriving, departing and transferring passengers.
It also determines their characteristies, modes of access, and

terminal facilities.:
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If the user response is NO, the groundside service
area of the program is avoided and no statistics will be printed,

If the user response is YES, the program enters the
groundside portion and computes the peak facility requirements
needed for the various facilities.

Messages related to the groundside service module
will be explained later when they occur during the normal program
flow.

The program will now generate a summary of printed
output for the runway delay module and the groundside service
module, if desired, in the form of a print file. These print
files are named in a certain convention, the same as a person
is named. The first, the file name, is the actual name of the
file and the last name, the filename extension, indicates with
which group the file is associated. The filename and the file-
name extension are separated by a period. In the case of the
print file generated by the program, the computer will assign
a file name, and the extension will always be LPT (e.g. QCLSQ.

LPT).



4. RUNWAY DELAY MODULE

To the following series of questions from the program,

the user will respond by typing YES or NO.

In the following

example, the user answers YES to all the questions.

no You
YES

[ You
YES

L you
YES

no o you

Lo you

WIGH

WIESH

WL GH

WIEH

WG

AN

AN

AN

AN

HOURLY BREAKDOWN OF

HOURLY BREAKDOWN OF

MOURLY BREAKDOWN OF

HMOURLY BREAKUOWN OF

MOURLY BREARDOWN OF

TAREOFF DELAYS 7

LANDING OELAYS P

GATE DELAYS T

FOLLUTEION 7

ENERGY CONSUMFTION 7

For takeoff, landing, and gate delays, the output

format is the same.

The time, number of takeoffs, landings or

aircraft delayed at the gates, maximum number in the queue,

maximum delayed, average number delayed, and the total number

delayed are printed.

For the pollutants emitted, the total

pounds and excess pounds of fuel for each hour are printed.



The following is an hourly breakdown of pollutants emitted.

LOCAL
TIME

00:00«01200
0120002200
02:00=03:00
03:00=04300
04:00=05300
05:00=06200
06:00«07200
07:00=08200
08:00=09200
09:00=10:200
10:00=11200
1130012500
12:00«13800
13:00=14:00
1430015200
15:00=16:00
16:00=17200
17:00=182:00
18:00«19200
19:00«20:00
2030021200
21300=22:00
22:00=23:00
23:00=24:00

MITAT,

K

28386,
16739,
8680,

8100,

6717,

6062,
20611,
39922,
52542,
57738,
52428,
61407,
57968,
52210,
64367,
65285,
66444,
65398,
60131,
36921,
26449,
30840,
24989,
23309,

931642,

TOTAL POLLUTANTS EMITTED

TOTAL TONS.
co

56377,
37898,
17961,
_15340,.
13350,
11701,
46447,
71453,
114889,
121987,
108834,
128519,
121523,
112587,
137534,
135719,
142333,
134438,
124029,
71996,
61564,
58426,
52654,
51591,

1952759,

NO(X)

29608,

11752,
4959,

_...5706, .

3034,
2461,
16217,
43470,
54821,

. 65724,

61026,
712129,
66905,
56331,
72275,
17714,
74075,
78944,
71360,
46355,
27516,
39625,
24999
20082,

1727087,

HC

4352,

. 4352, .

4352,

-.4352,

4352,
4352,
4352,
4352,
4352,

4352,

4352,
4352,
4352,
4352,
4352,
4352,
4352,
4352,
4357,
4357,
4352,
43572,
4352,
4352,

104439,

e~ EXCESS TONS

co

BO19,
8019,
8019,
_ . _8019,
BO19,
8019,
8019,
8019,
8019,

8019,

RO1Y

192445,

NOCX)
398,
39¢¥,
394§,

_39%,
398,
394,
394,
398.
398,

. 398,
ET
39w,
394,
394,
3os,
395k,
398,
396,
IVE,
39%,
3vs,
39K,
398,
39k,



The following is an hourly breakdown of energy consumption.

LOCAL
TIME

00:00=01:00
- 01:00=02:00
02:00=03:00
03:00«04:00
04:00=05:00
05:00=06:00
06:00=07:00
07:00=08:00
0B:00=09:00
09:00=10300
10:00-11:00
11:00=12:00
12:00=13:00

13:00=14:00__

14:00=15309
15:00=16:00
10:00-17:00
17:00=18:00
18:00=19:00

. 19:00=20:00

20300«21:00
21:00=22:00
22:00=23300
23:00=24:00

ENEGRY CONSUMPTION

__ARRIVAL  DEPARTURE
TOTAL TOTAL
TONS TONS

1095, 1377,
1227, . 187,
318, 145,

43, 321,
146, 99,
18, 95,
1559, 370,
684, .. .2451.,
3442, 2171,
2944 3109,
2281, 3056,
2520, + 3547,
2763, 3264,
2962, . 2418,
3p19, 3270,
2474, 39:22,
4222, 336,
2612, 4129,
2196, 3621,
423, . 2755,
1839, 1068,
55, 2497,
1180, 1113,
1434, 612,

2-27

TONS

2530,
1472,
521,
422,
304,
231,
1987,
3199,
5672,
6115,
5396,
6126,
6086,

6947,
6454,
7597,
6800,
5876,
e AT
2965,
2611,
2352,
2108,



5. SUMMARY OUTBUT

The following is a summary output of the groundside

service module.

PEAK TEERMINAL FACILITY REQUIKEMENTS

MA LN MAIN PAX PAX BAG ~ BAG |
LOKWBY LOBRY CUUNTER COUNTER CLAIM CLAIM

AREA SEATS AREA FROMTAGE AREA FRONTAGE
(S5Q FT) (sQ FT) (F1) (S0 FT) (FT)

6042 3719 7323,.4 13,1 3t150 890

PEAK HIGHWAY AND PARKING REQUIREMENTS

SHORT  EMPLOUYEE  ENPLANING DEPLANING INBOUND OUTHOUND

TERM  PARKING  CURR LENGTH  CURB LENGTH ACCESS ROAD  ACCESS RUAD
PARKING REQUIREMENTS REQUIREMENTS REQUIPEMENTS RFQUIREMENTS
(SLUTS) (SLOTS) (KT) (FT) (LANES) (LANES)

199,2 7539,¢ 1021 996 5 5
PEAK HNOUK LONG=TERM PARKING SPACE REGUIREMENTS OVER AND

ABOVE SPACES TAKEN AT START UF DAY @ 989,72 SPACES

NET INCKEASE 1IN LUNG=TEPY PARKING SPACES OCCUPIED AT THE

ENL OF THE DAY 3 533,9 SPACES

TOTAL ALRPORT EMPLUYEES 3 19054,7

PEAK HOUR ENPLANEMENIS 3 3685,5 PAX

PEAK HOUK DEPLANEMENTS 3 3340,7  PAX
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The following is an hourly breakdown of peak terminal facility

requirementa,

PEAK TERMINAL FACILITY REQUIREMENTS

LOCAL LOBBY PAX BAGG TIX
TIME AREA COUNTEER CLAIM CQUNTER
(HOUR) (SQ FT) (SQ FT) (8@ FT) (LN FT)
00:00=01:00 23078 2405 .8 14805 60,1
01:00=02300 5924 Jh28,0 0 _...14385_ . _13,2_ .
02:00=03:00 5168 445 .7 9030 11,1
03:00=04:00 4880 414,3 591% 10,4
04300=05200 - 4358 357.1 6825 8,9
05:00=00300 5108 445,7 6265 11,14
06300=07200 5114 ° 439,9 12425 11,0
07:00=08:00 _265K8 2788 .4 . ..B208 69,7
08:00=09200 22016 2284 4 20090 57,2
0930010200 57998  6225,4 31150 1556
10:00=11:00 51248 5486 7 23975 137.2
11300212300 60950  6546,7 19880 163,7
12:00x13200 51914 5559 ,2 28945 139.0
1310014200 ] 47734 5102,3 ... 49225 127,06
14:00=15:00 47198 5044, 1 28000 126,1
15300=16:00 68042  7323,8 . 24710 1831
1610017300 431382 4626 3 22610 115,7
17:00-18:00 62930 6763,9 21385 169,1
182800=19300 50438 5397.,5 18900 1349
19:00-20:00 _ 48710 52078 13090 130,2
20:00=21:200 14294 1444,9 14175 36,1
21:00-22300 42410 4519,3 = 5810 113,0
22:00=23:00 30560 3679 ,2 19778 97,0
23:300=24:00 18884 1947.,0 24255 48,7



The following is an hourly breakdown of peak access facility

requirements.

PEAK ACCKSS FACILITY REQUIPEMENTS

LOCAL SHURT EMPLUOYEE ENPLANING DEPLANING IRBOUND OUTRULND
TIME TERM PARKING CURB LENGTH CHRE LENGTH ACCESS ROAD ACCESS ROAD
PARK LG REWUIREMENTS REQULREMENTS PEQUIREMENTS REQUIREMENTS
(HUOUR) (SLOTS) (SLOTS) (FT) (FT) (LANES) (LANES)
01300 69,9  =227,1 201 499 1 i ?
02:00 32,2 =302,7 41 374 1 ]
03:00 17,6 =3178,4 61 186 1 1
04300 g,6 =378,4 45 40 1 1
05:00 1.2 =302,7 37 54 1 1
Ob:UU 10,5 1595,9 72 41 1 |
07300 40,1 43L5,3 272 2217 S 1
08200 71,8 576¥,4 414 19H 3 ?
09300 108,00 bOBO,2 675 49y 2 2
10300 199,2 6080,2 924 9457 3 3
11:00 172,5 6080,2 9H9 747 3 2
12:00 179,8 56125 907 607 2 2
13:00 164,06 5924,3 B4l 493 2 2
14:00 154,14 67034 728 99¢ 3 2
15300 184,7 7639,2 1021 b3 4 3
100 190,3 7015,6 825 795 2 3
17800 163,0 32740 944 739 2 5
18:00 1b67,4 2338,5 65 687 2 3
19300 149,5 18708 751 563 2 y
20100 121,5 15590 492 391 2 2
21:0v 70,5 1247,2 498 3pa 2 2
22:00 89,5  1091,3 537 98 2 1
23:00 23,9 1091.3 340 456 2 2
24300 79,2 0,0 358 647 1 3



The following is an hourly breakdown of passenger movements.

PASSENGER MUVEMENTS

TLOCAL
 TIME
(HOUR)

00:00=01:00

01:00=02200

02:00-03:00
03:00=043:00
04:00-05:00
0520006200
06:0G=07200

~07:00=08300

08:00<09:00
09:00=10200
1020011200
11200=12200
12:0013:00
13:00-14:00
14:00=-15200
15:00=16300
16200=1730v
17300=18200
18:00=19:00
19:00=-20:00
2030021200
2130022200
22:00=23300
23:00=24:00

I0TAL

THROUGH

(PAX)
6
6
2
1

5,5
2.6
6.5
5,5
1,8
7.9

49,5
21,7

101,1

175.8
127,3

997

161,0

162,8
154,5

1325

1181

110,0

93,1

54,0

61,2
4.8
99,2
129,2

20341,3

TRANS ORIGIN  TERMIN EN-
FERS  ATING ATING PLANED
(PAX) (PAX) (PAX) (PAX)
386,0 835,4 859,1  1210,7
368,7_ 183,3 820,17 265.7_
155,9 154,8 347,1 224,3
32,3 143,9 71,9 2085
69,5 124,0 154,8 1797
46,4 154,8  103,2 . 224.,3
291,7 152,8 649,2 221,4
163,10 968,3 . 3e3,1 _ 1403.4 _
595,5 794,6  1325,4 11516
1035,6  2161,6  2305,1.  3132.7
749,9  1905,1  1669,0 27n1.0
587,2  2273,1  1307.1  3294.4
948,1  1930,3  2110,2 2797.5
959,1 .  1771,6.  2134,8 _ 25%a7_6
910,01  1751,4  2025,6 25383
780,2  2543,0  1736.7  3685.5
695,6  1606,4  1548,3  2328.0
b47,8  2348,6  1441.8  3403.7
548.6  1874,1  1221,1 2716, 1
3179 18u8,3 _I07.6. 2620,7.
360,7 501,7 802,9 727.1
25,2 15692 62,8 22742
584,2  1346,9  1300,2 19521
761,0 676,0  1693,7 979,8
12023.2 29579,0 26761,4 42868,1

PLANED
(PAX)

1245,1

_.1189,4

503,0
104,2
224,3
149,5
940,9
. 826,3
1920 ,4
3340,.7 .
2418,9
1894,3
3058,3
3093.9
29357
25160,9
2243,9
20896
1769,8
1025,5
1163,6
91,0
1884,4
2454,7

38784,6
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6. GROUNDSIDE SERVICE MODULE

When the user selects the groundside statistics option,
summary information for selectad facilities within and around
the terminal are printed. Then, the program prints the follow-
ing questions to which the user will key in YES or No. In the
following example, the user has keyed in the résponse YES .

[

U T B ERAN HOLRLY B EL R

PR e PGB b TN UF PRl SDCEES FAC L LTY REQULREMENT S

Wo gl WG e BORLY  SREE IR OF POSRENGEER MOVEMENTE ¢

M 0wy
. s

An hourly breakdown of peak terminal facility require-
ments include the time, lobby area, passenger counter area, and
baggage claim area in square feet; and ticket counter area in
linear feet.

An hourly breakdown of peak access facility requirements

include the time, short term parking, and employee parking slots;

enplaning and deplaning curb length requirements in feet; and the

number of lanes for inbound and outbound access road requirements,

N UEAR TERMINAL FASTLDTY AEGUTLEMES T




7. LOGGING OFF THE SYSTEM

When leaving the DECsystem-10, the user will be in the
monitor mode (a dot in the first column) and will key in K/F.
This saves the user's disk files in the state which he desires
them, enforces logged-out quotas on all disk file structures,
terminates the user's job and returns the resources allocated
to the user back to the system. These resources include the
user's job number, his allocated I/O devices, and his allocated
core area. At this fime, too, all of the user's print files

(those with the extension LPT) will be printed automatically.



8. SAMPLE OUTPUT
The first page of sample output is a summary of the

airside delay module. This section is always part of the

printed output. All other sections of output are under the

direct control of the user.
Formats are the same for both the daily and annual

analysis.



The following is an hourly breakdown of takeoff delays.

TAKEQFF DELAYS

_LDCAL NO OF _ MAX = AV MO ___MAX AV TOTAL
TIME T=08 InN IN DELAYED DELAY DELAY DELAY
QUEUE QUEUE MINS MINS MINS
00:00=01200 3910, 2 1359 1,6 0,2 841,8
01:00-02:00 615, 1 172 0.9 0,2 108,5
02:00-03300_ 199, 1 - 0.4  _0,0_ 2.1
03:00=04300 939, 1 202 1,1 0,2 177,2
04:00=05:00 269, 1 0 1.1 0,0 0.5
05:00=062:00 339, 0 0 0,0 0,0 0,0
06:00=07300 942, 2 597 1.5 0.5 480,0
07:00=08:00 7093, 4 3338 3,1 0,5 3748,2
08:00=09300 6272, 4 37714 3.5 0.5 _3093.9
09:00«10:00 9061, 5 6011 4,7 0,8 7679,4
10:00=11:00 8884, 5 4752 3,0 0,5 4579.,4
11:00=12200 9532, 11 6717 7.4 1.3 12014.,1
12:00«13:0010263, 11 7178 11,3 1.5 15802,7
13:00=14200 7130, 5 4609 3.9 0,7 4829.4
14:00«15:00 9576, _5 6366 4,6 0,8 _17211,3
15:00=16:0011307, ) 7540 4,8 0,9 9817,8
16:00-17300 9817, 6 6700 5.4 0,7 7123.6
t7:00=1H820012110, 7 7612 6,8 V,8 9281.,8
18:00-19:0010749, 5 7426 3,9 0,8 8137,2
19:00=20200 BOYT, 3 2359 3.2 0,3 2252,6
20300=21300 3093, 3 1179 2.9 0,3__.902.2
21:00=22300 7369, 7 2798 5,7 0,7 52482
22:00«23200 3262, 3 1290 2,5 0,3 _1128.8
23:00-24300 1765, 2 536 1,5 0,2 312,3
142595, 1047729



2. DESCRIPTION OF THE ATIRPORT PERFORMANCE MODEL

2.1 Input To The APM

The data base information is airport and aircraft
dependent. For each airport, the data base contains 24-hour
demand profiles which give the weather, mix, arrival-departure
ratio, and a minute-by-minute demand profile. The data base
also contains a header ¥ile for the number of VFR and IFR days,
and the volumes for the various categories of scheduled and
non-scheduled traffic. A static input header file (for all
31 airports treated by the model) has been created to minimize
the amount of primary data gathering required during the course
of this study. The user is given the ability to alter selectively
the input data at different stages of execution. The data is

then passed to the different modules as needed.

2.2 Model Output

A statistical summary of the airside segment is always
output by the model. The user is given a choice as to whether
or not he desires an hourly breakdown of the airside segment
and the statistics which go to make-up that segment. The user
is also given a choice as to whether or not he desires to see

the groundside statistics and their hourly breakdowns.



3. SUBROUTINES

Subroutines (or subprograms) serve useful functions,
i.e., help to reduce duplicate coding areas, because they may
be called throughout the program, they may be checked out
easily, and they have the potential of being used by different
main programs. Since the function of each subroutine may not
be immediately clear, it is hoped that the brief explanation

of each subroutine, and the anagrammatic names of the sub-

routines and their variables will be helpful.

3.1 APM

Subroutines APM is the starting subroutine for the entire
model. Here, the user selects an airport, then data is initialized
and the type of analysis desired is input by the user. Parameters
that the user is able to change include the volumes and mixes
of aircraft. The groundside segment can also be called from

this subroutine,

3.2 PROCS

In subroutine PROCS, the T-table (a minimum acceptance
interval) is read in and calculations are performed based on
the aircraft mix in a particular hour. The resultant matrix
takes into consideration a complete day's operation based upon
the percentage of each type of aircraft in that particular hour,
The user is given the opportunity to change the processing rate,
the practical annual capacity, or neither. When a daily
analysis is undertaken, the weather profile is output and the

user is given the opportunity to change the weather condition
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in as many hours, or none at all. Subroutines PARAM, which
has various airside and groundside parameters, is called from

this subroutine.

3.3 ANULY

When the ANNUAL type of analysis is desired, subroutine
ANULY will be called. Here, the particular data files which
characterize the selected ailrport are read.
Two sets of data files are read:
' (1) the "annual file" which has the number of runs
or passes that will occur, the scheduled and non-scheduled volume,
the non-scheduled mix, type of weather, the number of the profile
to be used, and the weighting factor to be applied.

(2) the "profile file" which has the number of the
profile (one to three) and both a 24-hour demand profile with
the scheduled mix, arrival-departure ratio, the percent of

arrivals and departures for that hour; and a minute-by-minute

demand profile, in percents, for scheduled arrivals and departures.

3.4 HJE1

This subroutine removes the heavy jet effect. A

nominal mix is used to effect a new processing rate.

SRS PTOC

Subroutine PTOC calculates the finite delay *tapacity.
The maximum arrival demand, MAD, and the maximum arrival capacity,
MAC, are calculated based upon the processing rate and the arrival-
departure ratio. Testing the relationship between AMAC and AMAD,

and also the size of the arrival-departure ratio will determine
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which equation will be used in finite delay computation.

3.6 MIXNT
Subroutine MIXNJ calculates mix numbers based on a

nominal mix.

3.7 PANCAP

In subroutine PANCAP, the Practical Annual Capacity
(PANCAP) is caluclated. After the airside processing rate for
each weather category has been converted to the finite delay
capacity, the peaking factor (which is a percent of daily
activity during the peak hour of the day, averaged for the
two busiest consecutive hours) is checked to determine whether
or not it is within set limits. A ratio of the hourly capacity
versus the annual capacity is calculated. That ratio and the
finite delay capacity will determine tle Practical Annual
Capacity (PANCAP).

If the PANCAP figure has been input by the user, this
subroutine will calculate the finite delay capacity based upon
the aforementioned ratio and the peaking factor. See AC 150/5060-

1A, Appendix 2, Figure 9, page 28.

3.8 PARAM

Subroutine PARAM lists the parameters for the airside
segment and the groundside segment of the model. Characteristics
which pertain to aircraft costs and consumption, passenger

arrival-departure modes, and employee arrival-departure



distributions, are shown to the user. The subroutine list
will be given to the user, with a minimum of interaction,

and it will apply to all airports iIn the system.

3.9 QDLY

Subroutine QDLY calculates delay for both arriving
and departing aircraft. A minute-by-minute demand profile
for the aircraft is processed on a first-come, first-served
basis. Delay is the difference between the time an aircraft
enters the system and the time it would have entered the
system had there been no congestion. Aircraft enter the system
at the beginning of a minute. When arrivals and departures
enter their respective queues at the same time, an arrival
is processed before a departure. The remaining aircraft are
processed alternately until the gueues are empty. There is a
minimal acceptance time (between the various combinations of
arriving and depérting aircraft in each hour) which goes into
the delay computation. This minimal acceptance time has been
previously calculated.

The gate module is called from this subroutine.

3.10 ATROUT

This subroutine, AIROUT, is essentially the output
portion of the airside segment of the model. Here, the desired
delay statistics for arrival and takeoff aircraft, gate delays,
and amounts of pollutants emitted are printed. A summary

listing is always generated, but the user has an option of



seeing an hourly breakdown of each of the statistical areas

of interest.



4, COST MODULE

4,] Description of the Cost Module

The purpose of the Cost Module is to translate, into
dollars and cents, any aircraft delays (on arrival, on takeoff,
at the gate, and/or to passengers on the aircraft). Delays
waste time and money. The extra time that an aircraft is
delayed will run up direct operating costs in extra fuel con-
sumption and crew cost. Passenger dissatisfaction with delays
can lead to a lower average seating capacity in each type of
aircraft class. An important part of the calculations for the
Cost Module are the hourly traffic characteristics at each
airport, i.e., the mix of aircraft types, the average seating
capacity of each type of aircraft mix, gate hold procedures,
the number of aircraft in each hour and the number of aircraft

that are able to be processed (perhaps due to the weather).

4.2 Assumptions of the Cost Module (Air Deley)

The operating costs of air delay are broken down into
the following categories: crew, fuel and oil, airframe
maintenance, engine maintenance, and burden. The costs for
the five categories are subdivided for the aircraft types used
in the model and similarly used in the various modules of the
APM.

Crew costs increase with airborne delay because crew
costs are commonly paid by block time, which is affected by

airborne delay.



Puel and oil costs are an average of the ground and
airborne costs divided by the total hours. The total cost
includes the higher fuel consumption of take-off and climb,
as well as the lower fuel consumption of taxi, which together
bracket the desired fuel consumption rate for holding.

Maintenance costs are included because maintenance
is usually based on engine hours and/or flying hours.

The cost of lost passenger time due to air, gate and
take-off delays depends upon the number of passengers aboard
the aircraft and the value of the passenger time. In the APM,
the value of the passenger time has been assumed to be $12.50
per hour, on the average. The actual average value of passenger
time varies widely with trip purpose, aircraft type, origin,
destination, time of day, etc., but the figure (§12.50)
corresponds to the current (1976) nominal value employed in

FAA and DOT air transport benefit studies.

4,3 Assumptions of the Cost Module (Gate Delays)

Aircraft that have landed and are delayed in docking
incur the same costs as those waiting to land, except that
engine speed is reduced to idle. As a result, fuel and oil
costs and engine maintenance costs are lower; both are reduced
by the ratio of idle fuel consumption to approach fuel consumption.

Gate arrival delay costs are not calculated for
small type aircraft hecause these vehicles generally unload

on aprons and ramps where congestion is not ordinarily a factor.



When gate hold procedures are in effect because of
departure runway delays, it is assumed that aircraft will
sustain no more than 10 minutes of delay (at full idle power)
prior to departure.

When gate hold procedures are not in effect, it is
assumed that aircraft operate at full idle power for the first

10 minutes and at half idle power thereafter.

4.4 Input to the Cost Module

Input tables represent:

(1) the operating costs affected by air delay by
aircraft type,

(2) atrcraft operating costs affected by gate arrival
and takeoff delays, and

(3) seating capacity for aircraft typve.
Input to the Cost Module includes aircraft mix and load factors,
and delays for aircraft arriving, departing and at the gate,

including whether or not gate hold procedures are in effect.

4.5 Output of the Cost Module

In the summary portion of the airside segment output,
the following statistics are printed: aircraft and passenger
hours delayed in landing, take-off and at the gate; aircraft
and passenger dollars due to those delays; and the total dollar
value of delays to the landing, take-off and gate portion of

the program.



4.6 DCOST

Subroutine DCOST calculates thé aircraft and passenger
delay statistics which occur at the gate, and during landing
and take-off. It also calculates their dollar values individually
and totally. The data statements contain the seating capacity,
aircraft operating costs affected by air delay, and total
alrcraft operating costs affected by take-off delays for the
first 10 minutes and thereafter. The time parameters in the
calling sequence are in seconds, but are converted to minutes
in the subroutihe. The equations are affected by the airport
load factor and whether or not gate hold procedures are in

effect.



)8 POLLUTION MODULE

5.1 Description of the Pollution Module

Whether an aircraft is idling, taxiing, or is at
liftoff, climbout or approach, energy is being consumed and
pollutants are entering the atmosphere. The prime area of
concern is the airport and its immediate vicinity because this
is the area in which the pollution level and energy consumption
will be the greatest (most concentrated). A static file
named ENGEM.DAT is read in the Cost Module. The file contains:
the time for each type of aircraft for arrival and departure,
for energy consumed during idle, taxi, liftoff and ascent to
and descent from 3000 feet; as well as emission levels (10—3/lbs-
fuel) during idle, approach, climbout and taxi. The pollution
and energy consumption levels are affected by number of aircraft
in each hour, the type of aircraft (mix) in each hour, and

whether or not gate hold procedures are in effect.

5.2 Input to the Pollution Module

The data file ENGEM is read in the Cost Module.
Included in the calling sequences are aircraft mix, arrivals
and departures, amount of delay, whether or not gate hold
procedures are in effect, the number of aircraft delayed ten
(10) minutes or more, and arrival and departure sums for aircraft

delayed less than and greater than ten (10) minutes.

5.3 Output for the Pollution Module

When the return is generated to subroutine AIROUT,

3-12



the calculations for arrival, departure, gate and an hourly
breakdown of pollutants (total and excess) take place. 1In
the summary portion of the printout, the various amounts of
pollutants and energy consumed, both total and excess, are
printed in tons and dollar amounts. The user is then given
the option to see either one or both of the hourly breakdowns
of the pollution or energy consumption.

5.4 EMIS (Pollution)

In subroutine EMIS and its associated subroutines,
the amount of energy consumed and the amount of pollutants
emitted into the atmosphere are calculated. ENGEM.DAT is
a data file containing: (1) the times of ascent to and
descent from 3000 feet; (2) the energy consumed during a
minute of approach, idle, takeoff and climbout for each aircraft
type; and (3) the emission levels during idle, approach
climbout and take off. EMIS calls INITIAL, POLENG and DEPCALC.
Subroutines POLLUTION, INITIAL and POLENG are part of the
EMIS.F4 file, while DEPCALC is the DEPRT.F4 file.

Subroutine INITIAL calculates variables which need
to be calculated once for use in a number of other equations.
These calculations include the amount of fuel consumed in
descending from 3000 feet, fuel consumed during taxi for
arrivals and departures, fuel consumed at liftoff and the fuel
consumed ascending to 300Q feet. Pollutants emitted into the
atmosphere are also calculated for the same kind of parameters,

i.e., ascent to and descent from 3000 feet, taxi period for



the model. However, from the 30 sets of calculations, only the
maximum values ascertained over the 30 days are combined to yield

one printout,

6.2 Subroutines

6.2.1 GNDCAL

As previously mentioned, GNDCAL is driven by aircraft
arrivals and departures, These figures are passed to GNDCAL from
the main program where it is input from an external file,

Additionally, several parameters are used in the system
of equations which make up the groundside model, Some of these
parameters are read from a file external to the APM program, while
the others are contained in DATA statements. Those parameters
residing in the external file (FOR25) are read in the main program
and set in COMMON blocks common to GNDCAL. The DATA statements
are located in GNDCAL.

Only the calculations for the groundside model are per-
formed by GNDCAL. Printing is done in a separate routine, GNDOUT.

The programming flow of GNDCAL is straightfoward. After
initialization of variables is done, hourly enplanements and
deplanements are calculated. They are then used to calculate the
hourly terminal facility requirements for the airport: main lobby
area, main lobby seats, ticket counter frontage, ticket counter

area, baggage claim area, and the length of the baggage claim belt.



Access facility requirements (parking, curb and
access/egress requirements) are calculated next. Again, hourly
enplanements and deplanements are driving functions for the
equations. The outputs of importance are: hourly short-term
parking slot requirements; long-term parking slot requirements;
the number of employees required; hourly employee parking slot
requirements; long-term parking space requirements over and above
spaces taken at the end of the day; net increase in long-term
parking spaces at the end of the day; hourly enplanement and
deplanement curb space requirements,; and hourly requirements for
inbound and outbound (access and egress) lanes of highway. Inbound
and outbound lanes of highway are rounded up to the nearest integer.
Peak values are calculated from the hourly requirements.

Upon completion of the calculations, GNDOUT is called
and the results are printed and control is returned to the main
program, This process is followed for daily runs., If annualization
runs are being processed, GNDCAL compares the results of the
calculation just computed for that day with the previously selected
maximum calculations of preceding days. New maximum values are
obtained if they exist. Upon completion of the calculations for
the final day in an annualization run, GNDOUT is called for printing.
This printing reflects only the maximum values ascertained from

all days processed.



6.2.2 GNDQUT
GNDOUT performs all printing for the groundside model.
It is called by GNDCAL after each day is processed (daily runs
only) or at the end of the processing of the last day (annualization
runs) .

The printout appears in two forms: hourly requirements,
and the peaks of the hourly requirements. The peaks reflect the
maximum value of the output over a span of 24 hours, while the
hourly requirements are the full compliment of output over 24
hours,

The hourly requirements are divided into three categories:
terminal facility requirements, access facility requirements, and
passenger movements. Each division is optional and controlled

through the dialogue between the user and the program,
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