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ABSTRACT

A detailled description of the digital computer program
developed for the computation and plotting of Nolse Exposure
Forecast contours 1s presented. All routines including flow -
charts, program listings, and internal data organizations are
provided. A orief summary of the basic Noise Exposure Forecast
concepts and equations ape included. Additional information
and examples of the results of the computation program can be
found in the following reports prepareg in performance of
Contract FA68WA-1900: FAA-NO-69-2, FAA-NO-70-7, FAA-NO-70-8,
and FAA-NO-T70-9.
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I. INTRODUCTION

This report presents a detaiied description of a digital
computer program which was originally developed by Bolt, Beranek
and Newman, Inc. under Federal Aviation Administration Contract
FA6TWA-1705, and refined under Contract FA68WA-1900, as an
aid in producing contours of equal noise exposure using procedures
set forth in Reference 1. The program dccumentation and the
preparation of this report was conducted in performance of
Task I under Phase II of Contract FA68WA-1900. The materlal
in this report 1is arranged to provide both the user and the
programmer with the information necessary to use, or modify
the routines. It is helpful 1f the reader has some knowledge
of the Noise Exposure Forecast (NEF) concept; however, this
is not absolutely necessary.

Section II presents a users gulde to the program and includes
a description of data input and output formats and the organiza-
tion of the data elements for program exécution. An alphabetic
listing of error messages and their probable causes 1s also
presented.
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Section III outlines the general computational procedures
for determining the contour locations.

-

Appendix A provides samples of the input data and assoclated
program output for the NEF contours calculated for a slngle
flight path.

Appendix B provides a listing of the mathmetical relation-
ships pertinent to the program.

~Appendix C provides a set of flow diagrams and the program
listings for all routines.
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II. PROGRAM USAGE

A. Discussion of Data Required

This section of the report outllines the types of data re-
quired in order to compute the NEF contours for each fiight
path. The general flow of control within the program ard the
format required for data input 1s explained. (A complete set
of flow diagrams and program listings may be found in Appendix
C.) To compute the NEF contour distances, data concerning
aircraft noise, performance, and volume of activity for each
flight path must be read by the program.

The aircraft nolse data 1s described in terms of the
Effectlve Perceived Noise Level (EPNL). An EPNL vs Aircraft-
to-Observer Slant Distance function is specified in terms of
a list of EPNL values at varlous slant distances. This
function varles only with slant distance and is not dependent
upon the position on the flight path.

The alrcraft performance data is described in terms of an
Altitude Profile and a Delta~EPNL Profile. The Altitude
Frofile conslsts of a list of X, Y values (assumed to be

connected by straight line segments) which specify the altitude

of the aircraft {Y-coordinate) as a function of the aircraft's
distance along the fiight track (X-coordinate) from start of
takeoff roil.

The Delta-EPNL Profile also consists of a list of X, Y
values. This profile allcows the user to modify the overall
nolse level characterlstics of the aircraft as a function of
distance along the flight track. Thils capability is useful
for introduciag power cutbacks at selected points along the
flight path. The program assumes that distances are expressed
in feet and nolss levels in EPNAB.

Alrcraft classes, based on physical attributes of the air-
craft, are defined in terms of noise and performance data.
Classes such as "four-engine turbojet" and "two-engine turbo-
fan" are used. Each aircraft class 1s subdivided into trip
length categories. These categories allow for varying per-
formance characteristics within a single aircraft class. The
trip length category for each aircraft class must be defined
in terms of an altitude profile, Delta-EPNL profile, and EPNL
profile. These profiles need not be unique to a particular
aircralt trip length. Usually a modest number of profiles are
sufficlient to défine several different classes of aircraft.




T

The level of flight activity 1is the volume of operations
occurring during each of two dally ftime perlods. These time
periods include the daytime hours (0700-2200) and the night-
time hours (2200-0700). Fach time period must have a level
of flight activity specified.

A generalized flow diagram of the input, output, and com-
putation stages of the program is shown in Fig. 1. The data
is read and checks are made to determine that all necessary
data has been entered. If nco inputl errors have been encountered
the program will proceed to compute the desired contours.

Processing of the flight paths 1is sequential until all data
has been processed.

B. Input Data Specifications and Formats
Data is prepared on nunched cards for program input. A
unique format exists for each type of data. These formats

are detailed in the paragraphs below. Examples are shown in
Flg., A-l.

1.) AIRCRAPT DESCRIPTOR

An alrcraft class 1s defined in terms of a numeric name,
an alphanumeric descriptor and the numeric names of the
three profiles (altitude, delta-EPNL, and EPNL) to be
used for each of elght trip length categories. Category
1 has been arbitrarily assigned to landings and the
remaining categories to takeoffs. Category #1 ordinarily
uses altitude profile #1 because tiils is the landing pro-
file generated by the program as a function of the

glide slope and runway length. Table I shows the card
format for entering this data.

2.) ALTITUDE PROFILES

An Altitude Profile 1s derined in terms of a numeric name,
the number of X, Y coordinate values describing the profile,
and the coordinate values. The X coordinate is the

dlstance along the {light track and the Y coordinate, the
altitude. The origin of the coordinate system is arbitrary.
However, it is typically on the end of the runway at which
the aircraft commences its takeoff. The landing profile

is generated by the program, making this assumption. For
flight paths which involve operations on more than one
runway, a common profile origin point must be chosen,.

This origin 1is usually related to one of the runways and

the profiles involving operations from the other runways

.
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Columns

1-2
3-14

17-18
19-20
20-21

25-26
27-28
29-30

33-3%
35-36
37-38
81-52
B3-bL
B5-b6

k9-50
51-52
53-54

57-58
59-60
61-62

65-66
67-68
69-70
73-71
75-76
77-78

TABLE 1
AIRCRAFT DESCRIPTOR CARD FORMAT

Contents

Mumeric Name
Alphanumeric Descriptor

Altitude Profile Name
Delta-EPNL Profile Name
EPNL Profile Name

nltitude Profile Name
Delta-EPNL Profile Name
EPNL Profile Mame

Altitude Profile Name
Delta-~-EPNL Profile Name
EPNL Profile Name

Altitude Profile Name
Delta-EPNL Profile Name
EPNL Profile Name

Altitude Profile MName
Delta EPNL Profile Name
EPNL Profile Name

Altltude Proflle Name
Delta-EPNL Profile Name
EPNL Proflile Name

Altitude Profile Name
Delta-EPNL Profile Name
EPNL Profile MName

Altitude Profile !lame
Delta~EPNL Profile Name
EPNL Profile Name

b=

Trip Category
#1 (Landings)

Trip Category
#2 {(Takeoffs
0-500 M1)

Trip Category
#3 (Takeoffs
500-1000 mi)

Trip Category
#4 (Takeoffs
1000-1500 mi)

Trip Category

#5 (Takeoffs
1500-2500 mi)

Trip Category
#6 (Takeoffs
2500-3500 mi)

Trip Category
#7 (Takeoffs
3500-4500 mi)

Trip Category
#8 (Takeoffs
4500 + mi)

Mode

Range

Integer
Alpha
integer

"

"

"
"

”

"
L

”"

r”
1"

"
"
"

"

"

"
"

1-99

149
1-99
1-99

1-99
1-99
1-99

1-99
1-99
1-96

1-99
1-99
1-99
1-99
1-99
1-99

1-99
1-99
1-99
1-99
1-99
1-99
1-99
1-990
1-99



g TABLE II

ALTITUDE PROFILE AND DELTA-EPNL PROFILE

' ' CARD FORMAT
%p‘ l Column Contents Mode Range
g‘ I 1-3 Numeric Name Integer 1-9¢
% L-6 Number of points .Integer 1-10
: to describe profile
' 7-8 Blank
l 9-14 X, Real
15-20 Yl "
21-26 X2 "
27-32 Y, "
33-38 X3 "
39-44 Y3 :
45-.50 Xu "
51-56 ), "
57-62 X "
63-68 Yy | "
69-74 Xg "
75-80 Yo "
To enter more than six cocrdinates, use an additional card
! leaving columns 1-8 blank. X7 must appear in columns 9-14,
) etc.




3.)

4.)

must be adjusted for the difference in origins. Although
the program generates the coordinates of the landing pro-
file, the user must define a dummy profile whose numeric
name is "1", It must be the first altitude profile de-
fined in the program. The restrictions on the coordinate
values are that no number may be negative and successive
X values must always be increasing. Twelve coordinate
values are allowed. Table II shows the card format for
entering thils gdata.

DELTA-EPNL PROFILES
A Delta-EPNL Profile is defined in terms of a numeric name,

the number of X, Y values desciribing the profile, and the
coordinate values. The X coordinate 1s the position on

the flight track and the Y coordinate is the EPNL correction

to be added to the EPNL computed from the EPNL vs Slant
Distance function. As with the altitude profille, the
origin of the coordinate system is arbitrary, however, the
origin for all altitude and Delta-~EPNL profiles must be
the same. The only restriction on the coordinate values
is that successive X values must always be increasing.
There i1s no restriction on the Y value. The card format
for this profile is identical tc the altitude profile
format and is shown in Table TI.

EPNL PROFILE

An EPNL vs Slant Distance Profile is defined in terms of
a numeric name, and twe lists of 35 EPNL values each.
These EPNL values correspond to assumed values of Slant
Distance starting at 12.6 feet (101.1) and increasing

by a factor of 100.1 up to 31622 feet (104.5), oOne

list is to be used when the aircraft 1s on or near the
ground and the sound propagation path is from ground
location to ground locatio.. The second list is to be
used when the aircraft is alrborne and the propagation
path 1is from air-to-ground. An lnteger code is used to
specify the propagation path associated with the data

(1 = ground-to-ground, 2 = air-to-ground). The program
expects the data to be on elght successive cards; however,
the cards may be in any order since the rank of the data
is also coded on each card. Table III shows the card
format for entering the EPNL data.

-8-

—e wexx OGN SN e

gy




P 3

ot e

Column

3-4

5-7

8-10
11-17
18-24

25-31
32-3F
39-45
L6-52
53-59
60-66
67-73
74-80

TABLE III
EPNL PROFILE CARD FORMAT

Contents Mode

Numeric Name Integer

"

Propagation Path Code
Lowest EPNL rank (L1l) "
Highest EPNL rank "
EPNLLl Real
EPNLr) 41 "

EPNLLl + N

EPNLLl +

()

EPNLLl + 1 "

EPNLLl

EPNLL) 4+ 8 "

EPNLLl +9 H

1,11,21,31
10,20,39,35




1-3
L-6
7-14

15-22
23-30
31-38
39-46
47-54
55-62
63-70

1-51
52-58

59-65

66-70

71-76
71-80

! it

Columns

Columns

TABLE IV
VOLUME OF OPERATIONS CARD FORMAT

Contents
Alrcraft Class Numeric Name
Time Period Code

Volume For Trip Length
Category #1 (landings)

#2 (Takeoffs)
#3 (" )
#h " )
#5 (" )
#6 (" )
#7 (" )
#8 (" )

TABLE V

Mode
Alpha
Integer

Real

"

"

"
"

FLIGHT PATH IDENTIFICATION CARD FORMAT

Contents
Alphanumeric Descriptor

Path Position To Commence
Computation

Path Position To Terminate
Computation

Interval On Path Between
Computations

Runway Length

Glide 3lope (in degrees)

«10-

Mode
Alpha

Real

Real

Real

Real
Real

Range
1-99
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5.) VOLUME OF OPERATIONS

For each flight path the average volume of operations on

the path must be specified by trip length category for

each aircraft class to be considered. The numeric name
[ of the aircraft class, the time period code (1 = daytime,
2 = nighttime) and the voliume of operations for each trip
length category must be specified. The specified volume
of operations may never be negative. Zero values are, of
course, valid. Two cards per alrcraft class are expected
by the program. The first must be for the daytime period
and the second for the nighttime period. Table IV shows
the card format for this data.

6.) FLIGHT PATH IDENTIFICATION

In order to compute the contours for a given flight path,
an alphanumeric descriptor and five parameters describing
! the flight path are required.® The parameters specify
' (1) the point on the track (distance from start of take-.
off roll) to commence computing the contour, (2) the
point on the track to terminate computing the contour,
(3) the interval along the track at which to compute the
contour, (4) the length of the runway on which the air-
craft arrived or departed and (5) the gliade slope used
by the aircraft approaching said runway.

The computations may be made by moving in either direction
along the flight track (i.e. the specified interval may

be elther positive or negative. However, care should be
taken to insure that the stopping position 1s of lesser
vaiue than the starting position if the interval is
negative and conversely, if positive.

The runway length and glide slope need not be specified
if no landing operations are to be considered on the
current path segment. The card format for the flight
path identification data i1s shown in Table V.

* For convenience and ease of interpretation all input and
output data are with reference to the flight track (1i.e.
the vertical projection of the flight path or the ground).

-11-
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C. Organizing the Input Data for Processing

Data to be read is organized into blocks corresponding to
each flight path. Each block is initlated by a Flight Path
Identification Card and terminated by & Blank Card. The
required data elements (aircraft descriptor, nolse, and per-
formance data along with the volume of operations data) are
contained between these two cards. The only limitation on
the order in which the elements appear 1s that alircraft
decriptor, noise, and performance data must precede the
volume of operations data. Only those aircraft whose volume
of operations has been specified in this block will be
considered in computing the contours for this path.

The program assumes all data cards to specify volume of
operations. If other information 1s to be read in a control
card specifying the type of data and/or the action to be
taken must preceed the information. The control card format
and list of commands is given in Table VI. An example of
the card deck setup to compute contours for a flight path
is shown in Figs. A-2.

In most cases the aircraft descriptor, noise and performance
data will be the same for all flight paths. Therefore, this
data need be entered only once (for example, with the data
for the first flight path).

Since data storage space i1s limited, however, the capability
to delete information no longer needed 1s desirabie. To
accomplish this certain cards (listed in Table VI) will allow
particular areas in storage to be erased or fixed. A large
amount of data will be used over and over in the computations
for a multi-flight-path job. These data can then be followed
by an appropriate "fix" command. When at a later time, it is
desired to clear part of storage to make room for more
special profiles, only the information read in after the last
fix command will be erased. This way only the "transient"
data (i.e. data used for one or two paths) will be erased,
without the need of re-entering all "standard"” profiles.

In this manner many flight paths with many special profiles

can be handled even though only iimited storage space is
available. The volume of operation storage area is automatically
c¢leared upon entering the data for a new flight path.

If an error is detected during the data input or computation
phase, an error message is printed. These messages are
tabulated in Table VII. Unless an input error is irrecover-
able data input will continue; however, no contour will be
computed for the fligh* path.

-12-
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TABLE VI

CONTROL CARD FORMAT AND CODES FOR ENTERING AIRCRAFT
DESCRIPTOR, NOISE, AND PERFORMANCYE DATA

Column Contents Range

1-3 Operation To Be Performed See Below

4.6 Number of Times Operation Is T9o

Be Repeated

Operation Code Operatisn T> Be Performed

101 Read an Aircraft Descriptor

102 Read an Altitude Profile

103 Read a Delte~EPNL Profile

104 Read an EPNL Prorile

111 Fix currently defined aircraft descriptors in
permanent table.

112 Fix currently defined altitude profiles in
permanent table.

113 Fix currently defined Delta-EPNL profiles in
permanent table.

114 Fix currently defined EPNL functions in
permanent table.

115 Fix all current aircraft descriptor, noise
and periormance data.

121 Delete all aircraft descriptcors not in
permaenent tevle.

122 Delete 81l altitude profiles not in permenent
table.

123 Delete all Delte-EPNL profiles nst in per-
manent table.

124 Delete 811l EPNL functions not in permanent
table

125 Delete all aircraft descriptors, noise, and
performance cdate not in permenent tobles.

999 Stop all pidcessing.

-13-




TABLE VII

ERROR MESSAGES

Number Errcr Message

1

10

11

12

13

14

ALTITUDE PROFILE TABLE FULL
FOLLOWED BY #4

ALTITUDE PROFILE UNDEFINED
FOLLOWED BY #U

AIRCRAFT DESCRIPTOR TABLE
FULL FOLLOWED BY #4

CANNOT ENTER NAME =

CARD MISSING OR OUT OF
ORDER

CONDENSED A/C TABLE FULL

DELTA-EPNL PROFILE UNDEFIN-
ED FOLLOWED BY #4

DELTA-EPNL PROFILE TABLE
FULL FOLLOWED BY #4

DUPLICATE ALTITUDE PROFILE
NAME FOLLOWED BY #4

DUPLICATE AIRCRAFT DESCRIP-
TOR NAME FOLLOWED BY #4

DUPLICATE DELTA-EPNL PRO-
FILE NAME FOLLOWED BY #4

DUPLICATE PNLEFF PROFILE
NAME FOLLOWED BY #4

EPNL FUNCTION UNDEFINED
FOLLOWED BY #4

FUNCTION EPNL-INVALID
INPUT PARAMETER

1k~

-

Cause

The Altitude Profile Jjust
entered cannot be stored.

An Altitude Profile named on
the Aircraft Descriptor Card
has not been entered.

The Alrcraft Descriptor Jjust
entered cannot be stored.

The Numeric Name of the errone-
ous profile is printed.

The data input routine has
detected an error in the card
sequence.

The number of unique aircraft
is greater than 590.

A Delta-EPNL Profile, named
on the Aircraft Descriptor
Card, has not been entered.

The Del*-a-EPNL Profile just
entered cannot be stored.

An Altitude Profile of the same
numeric name has been previous-
ly defined.

An Adircraft class of the same
numeric name has been previous-
ly defined.

A Delta-EPNL Profile of the
same numeric name has been
previously defined.

An EPNL Profile of the same
numeric name has been previous-
ly defined.

The EPNL Profile named on the
Alrcraft Descriptor card, has
not been entered.

The EPNL calculation sub-
routing has seen an error in
the calling parameters.,
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TABLE VII {(Con't)

Number Error Message

15

16

17
18

19

20

21

22

23

24

25

26

27

28

29

GLIDE SLOPE CANNOT BE
NEGATIVE

INTERVAL IS OR WRONG SIGN

INVALID NUMBER OF ALTITUDE
POINTS FOLLOWED BY #4

INVALID NUMBER OF DELTA-
EPNL POINTS FOLLOWED BY #4

INVALID OPERATION CODE
FOLLOWED BY CODE

INVALID PNLEFF PROPAGATION
PATH FOLLOWED BY #4

INVALID PNLEFF RANK LIMITS
TOLLOWED BY #4

PNLEFF PROFILE NAMES DO NOT
MATCH FOLLOWED BY #U

PNLEFF PROFILE TABLE FULL
FOLLOWED BY #4

PROGRAM CANNOT COMPUTE THIS
CONTOUR

RUNWAY LENGTH MUST BE
GREATER THAN ZERO

RUNWAY TOO SHORT FOR GLIDE
SLOPE

STARTING POINT CANNOT BE
NEGATIVE

STOPPING POINT CANNOT BE
NEGATIVE

UNDEFINED FOLLOWED BY THE
ATRCRAFT CLASS NUMERIC
NAME AND THE VOLUME OF
OPERATIONS DATA

~15-

Cause

The Glide Slope, on the Flight
Patn 1Identification Card, is
in error.

The start, stop, and interval
parameters, on the Flight Path
Identification Card, are
inconsistent.

The Altitude Profile has too
many or too few points.

The Delta-EPNL Profile has too
many or too few points.

The Operation Code on the Con-
trol Card cannot be recognized
by the program.

The propagation path code on
the EPNL Profile Card 1is not
1l or 2.

The rank parameter on the EPNL
Profile Card is 1invalid.

The EPNL Profile Cards are
inconsistenly 1dentified.

The EPNL vs. Slant Distance
function Just entered cannot
he stored.

An error was detected during
the 1nput of this Flight Path
Block.

The runway parameter, on the
Flight Path Identification Card.
is in error.

The glide slope intersection
is off the runway.

The start parameter, on the
Flight Fath Identification
Card, is 1nvalid.

The stop parameter on the Flight

Path Identification Card, 1s
invalid.

The aircraft class, on the
Volume of Cperations Card, has
not been defined.




ITI. PROCEDURES USED FOR COMPUTING CUNTOURS

Ac discussed in Section I, the purpose of the computer
program 1s to generate the distance relationships between
the flight track and contours of equal NEF value. This sec~
tion of the report discusses the techniques used to determine
these distance relationships. Specifically, the program
generates the perpendicular {sideline) distance frcm the
flight track to each contour at regular intervals along the
track. The methcd chosen to compute these distances is a
heuristic one based on knowledge of the NEF and distance be-
havioral relatlionships.

The dashed curve in Fig. 2 shows a typical relationship
between the NKF value and sideline distance at a particular
peint on the flight track. An important sttribute of this
curve 1s 1ts smooth decrease in NEF value with increasing
distance. The 1terative technique shown graphically in Fig.
2 is used to determine the sideline distance to the desired
NEF contour. Two trial distances, Y¢3 and Y¢p, are chosen.
The corresponding NEF values are then computed for these
distances and a straight line is drawn through these points.
The point of intersection of this line with the desired NEF
value yields a new trial distance, Y¢3. ‘'he NEF value at
this new distance 1is then computed. %he new (¢3) and
previous (t2) trials are used, as above, to compute another
trial distance. The iterative procedure continues until the
difference between two successive trial distances becomes
sufficiently small. The perpendicular distance reported is
the last trlal distance calculated. The computations proceed
tfrom point to point along the flight track. The change 1n
shape of the NEF vs sideline distance curve is gradual for
successive points on the track. Thus, the last sideline
distance calculated for the contour is used to determine the
first two trial distances for the next polnt along the flight
track.

The NEF contour computation 1s terminated at the end of the
flight track or when the contour closes. The contour 1s
assumed to have closed if, durinz the iterative procedure, a
trial value 1s less than 12.6 feet. The point of closure on
the flight track is determined by calculating the NEF at two
nearby points on the flight track. A logarithmic Interpola-
tion 1s performed to obtain the point of closure.

In the above procedure, it was required to calculate the

NEF value for a given sldeline distance. This NEF vaiue 1s
computed as the sum, on an energy baslis, of the NEF

-17-
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contributions from the operations of each alrcraft trip length.
For purposes of computation, each aircraft trip length category '
is treated as an individual aircraft type with known noise and |
performance characteristics. Figure 3 shows the geometrical
relationship between the aircraft and ground positions for s
two aircraft types. The EPNL at the ground location Y is {
determined from the slant distance to the aircraft. The NEF
centribution of the aircraft is then evaluated according to
Equation 1, Appendix B from the EPNL and volume of operations
for this aircraft. The NEF contributions for all alrcraft
are then summed according to Equation 3, Appendix B. The
summed NEF 1s the actual Noise Exposure Forecast Value at

the point,

A r——

L ahancs 1

If 1t 1s desired to change the numeric value of the NEF }
contour to be computed the array NEFCON (Fig. C-1U4C) can be {
set equal to the desired values. Thils cannot be done without
1imit, however, The EPNL information is supplled for slant
distances up to 31622 feet. A contour which has a larger
distance than 31622 feet to the flight path will therefore

be in error. (The value for 31622 feet will be computed).
Simarily a coentour with a value such that the slant distance
is less than 12.6 feet will also be in error.

i

-20-
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APPENDIX A
SAMPLE NOISE EXPOSURE FURECAST CONTOUR CALCULATIONS

The NEF program needs for its execution several types of
data. All data input is on 80 column punched cards. The
various formats for the different types of data are shown in
Figs. A-~1A through A-1G.

Some examples of input data are shown in Fig. A-2, The
results of this simple computation are shown in the Figs. A-~3.
The program can handle considerably more complex problems.
such as the example given in Fig. A-4, The complexity of the
volume of operations, the total number of operations and the
length of flight track for which the contours are computed
affect only the execution time of the program. The first
example in Appendix A (Figs. A~3) has 7 entries in two classes
for a total of 65 aircraft, The contours are computed up to
30,000 feet. Execution time for this example is 65 seconds

using an IBM System/360 Model 30. The second example (Figs. A-4)

has 69 entries in eight classes for a total of 342 aircraft.
In addition the contours are computed to 100,000 feet. The
execution time in this case; on the sameé machine, is 368
seconds.

A-1
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EAST MYTHICAL MUNICIPAL AIR°ORT ~ FORECAST 1970
STAFT AY 0. RUNWAY LENGTH 7200.

STCP AT 30000, GLIDE SLOPE 3.0
INTERVAL 2000,

Y T Ay S D . B S ST WP A D U T W S N R G A D AR TR A% W T A WS WP WS AR D G S dh SR A D G G5O D D AR D R R D W W A ST ED um S En w

ATRCRAFT CLASSIFICATION VOLUME OF OPERAT IONS
----------------------- TRIP LENGTH L
NAME DESCRIPTION CATEGORY DAYTIME NIGHTTIME
S 3 ENG STRFAN 1 3.0 0.0
] 2 0.0 Goh
3 21 .000 2,0
3 4 14.200 5.600
3 5 0.0 0.0
‘ 6 0.0 0.0
} 7 J.0 2.0
; 8 0.9 0.0 ;
. 4 3 ENG TFAN 1 10,700 5.000
3 2 2.0 2.0 ,
3 3 s I 7.0 i
1 A 7.100 2.470 ’
5 5 5,0 7.n
‘.i 6 0.0 000
s 7 J.0 5.0
1 8 0.0 0.0
]
E
f
FIGURE A -3 A EXAMPLE OF COMPUTER OUTPUT -~ FLIGHT PATH
VOLUME OF OPERATIONS LISTING (EXAMPLE 1)
A-8
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EAST MYTHICAL MUNICIPAL AIRPORT = FORELAST 1970

A > W M S Y G D AP R A AR S R TR G S S NS G PV P S e SR R R G Gl WD D A R WD S G Le G AT P T G AP D WD ST Gm G S G e ED S D oy

i
3 DISTANCE TO CONTOUR IN FEET
POINT ON
s FLIGHT TRACK 25 30 35 40 45 50 55
" 5096 3836 2796 1906 1173 646 321
2000 4521 31386 2418 1590 920 497 236
I 4000 4115 2977 2061 1307 732 384 178
6000 3607 2608 1743 1053 590 302 137
8LOC 3362 2394 1575 994 689 365 164
l 10000 3601 2386 1968 1192 746 463 201
12000 472C 3146 2260 1466 829 362 0
14000 5005 31841 2487 1394 636 n
16000 5885 4077 2422 1286 472
l 18000 6896 4042 2333 1134 0
20000 6850 3921 2220 920
2200C 6808 3840 2081 599
] 24000 6751 3744 1911 0
26000 6687 3633 1703
28000 6615 3505 1445
i 30000 6534 3360 1115
CONTOUR CLOSING 23463 17559 13807 11634
POINT ON FLIGHT
TR ACK

4

FIGURE A-3B. EXAMPLE OF COMPUTER OUTPUT - CONTOUR
DISTANCE LISTING (EXAMPLE 1)
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APPENDIX B

SUMMARY OF BASIC NOISE EXPOSURE
FORECAST CONCEPTS AND EQUATIONS

The NEF procedures have evolved from predecessor procedures
described in references 1 and 2. A basic assumption in these
predecessor procedures which also underlies severa. of the
procedures used abroad for estimating nolse exposures is that
estimates of the total noise environment resulting from aircraft
operations must be based upon a measure of noise that can be
closely related to subjective reactions of people to the noise
plus corrections to take into account the number of occurrences
of noise intrusions per daytime and per nighttime period.

The NEF procedures outlined in this document are based on the
parallel studies of references 3 and 4. The current procedure
combines elements of the procedures from the predecessor studies
hence certain calculation steps or constants given in thils
document differ from these given 1n either reference 3 or 4.

In calculation of NEF, aircraft noise levels are expressed
in terms of the effective perceived nolse level (EPNL) as defined
in reference 5. The EPNL represents an integration of the tone-
corrected percelved nolse level (determined at half second
intervals) over the upper 10 PNdB of a flyover time history.
The EPNL value, therefore includes adjustments for the effective
duration of the flyover signal and for the presence of discrete
frequency components.

In estimating the total noise exposure near an airport or
flight path one 1s faced with predicting or calculating the
noise levels resulting from a wide range of a varlety of air-
craft. To simplify the calculations and provide a systematic
method for calculation, it is convenlent to group the aircraft
in classes based upon consideration of the aircraft noise
characteristics and takeoff and landing performance. FEach class
is assigned a description of the noise in terms of a set of
EPNL vs . distance curves and a set of takeoff and landing
profiles. '

In estimating the effective perceived noise levels, 1t is
assumed that the nolse level at any point under or to one side
of the alrcraft flight path (or to either side of the path
during takeoff roll) depends upon the following:

a) Type of aircraft (particularly the type of engine),

B-1




b) Type of operation (takeoff, landing, or takecff roll),
¢) Engine power setting,
d) Distance to aircraft (dependent upon the aircraft takeoff,

and landing profiles as well as the location of the flight
track with respect to the ground observer).

For a glven class of alrcraft at a particular power setting
(1.e. takeoff power) it is assumed that the aircraft nolse

characteristics may be described by a single EPNL vs distance
curve.

The total nolse exposure produced by aircraft operations at
a given point 1s viewed as being composed of the effective per-
celved nolse levels produced by different aircraft classes fly-
ing along different flight paths. For aircraft class 1 on
flight path J, the NEF (ij) can be expressed as

NEF (1j) = EPNL (1) + 10 log [} Eg:g} (1)) ., ¥ (gight) (133 ~¢

(Eq. 1)

where

NEF (1)) = Noise Exposure Forecast value produced by aircraft
class (1) along flight path segment (J).

EPNL (1)) = Effective perceived noise level produced at
the given point by aircraft class (1) flying
along flight path segment (J)

K = Constant normalizing the adjustment in NEF values due to
volume of operations. Different values of K are used for
daytime and nighttime movements.

C = Arbitrary normalization constant.

K (day) 1s chosen so that for 20 movements of a glven aircraft

class per daytime period, the adjustment for number of operations
is zero. Hence,

10 log %Qragyy =0 X (day) = 20
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K (night) is chosen such that for the same average number of
operations per hour during daytime or nighttime periods the
NEF value for nighttime operations would be 10 units higher
than for daytime operation. Hence,

X (day) 9_
10 = 10 log K‘TEI%%ET 15

where 9 aad 15 are the number of hcurs in the nighttime and
daytime periods respectively, and

K (night) = 1.2

The value assigned to C is 75. Choice of this value 1s based
upon two considerations.

First, 1t 1s desirable that the number assigned to the NEF
values be distinctly different in magnitude from the effective
percelved noise level so that there is little 1likelihood of
confusing effective perceived noise levels with NEF values. A
second aspect 1s the desirability of selecting a normalization
factor that will roughly indicate the size of the NEF value
above some threshold value, indicating the emergence of the noise
exposure from levels which would have little or no influence
on most types of land usage.

With the above cholces for values of K and C, Eq. (1) becomes
NEF (i3) = EPNL (1J])
+ 10 log [N (day) (1) + 16.67 N (night) (1J)]-88
(Eq. 2)
The total NEF at the given ground position may be determined

by summation on an energy basis of all the individual NEF (ij)
values:

NEF = 10 log ] I antilog NEE (1)

1]
(Eq. 3)
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‘ FORTMAIN ;

INITIALIZE PROGRAM
PARAMETERS.

|, Set Value of NEF Contours To
Be computed.

2. Set Available Number Of Data
Table Entries To Moximum.

3. Clear Data Tables.

FIGURE C-1A,

>

Input Neceszary
Flight And Performance
Data To Compute
| A Contour

SET PARAMETERS FOR
CONTOUR COMPUTATION
I. Set Position On Path Equal

To Specified Starting

Position.

2. Set Number Of Contours

To Comipute.

3. Set First Trial Contour

Distances.

4. Clear Contour Closing

Points.

5. Clear Line Count For

Output.

FLOW DIAGRAM - NEF CONTROL ROUTINE
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NEF CCNTOUF CJUNTKOL RGUTINF
PUKPOSE
TG CUOMPUTE THE COORDINATES OF NEF CONTJURS AS A FUNCT ION
OF AIRCRAFT FLIGHT PATH PARAMETERS AND AIRCRAFT PERFORMANCE

DESCFIPTION OF PARAMETERS

XSTART - LOCATION ON FLIGHT PATH TO START

CONTQUR COMPUTATICNS (REALS

XEND - LOCATION ON FLIGHT PATH TO END
CONTOUR COMPUTATIONS (REAL)
DX =~ INTERVAL ALONG FLIGHT PATH BETWEEN
CONTOUR CUMPUTATIONS (REAL)
NAC = NUMBER OF UNIQUE AIRCRAFT TYPES (INTEGER)
CONTUF - VALUE OF NEF CONTOUR CURRENTLY
SEING COMPUTED (REAL)

NTET(I) - TOTAL NUMBER OF CURRENT ENTRIES

IN DATA TABLES (INTEGER)
- AIRCRAFT DESCRIPTOR TABLE
- ALTITUDE PROFILE TABLE
DELTA-EPNL PROFILE TABLE
- EPNL PROFILE TABLES
NFET{I) <~ NUMBER OF ENTRIES IN DATA

TABLES WHICH ARE FIXED AND MAY NOT

BE DELETED {(INTEGER)
- AIRCRAFT DESCRIPTOR TABLE
- ALTITUDE PZOFILE TABLE
DELTA-EPNL PROFILE TABLE
- EPNL PROFILE TABLES
NMAX{I) =~ MAXIMUM ALLOWABLE NUMBER OF ENTRIES

IN THE VARIQUS DATA TABLES (iNTEGER)
- AIRCRAFT DESCRIPTOR TABLE
- ALTITUUE PROFILE TABLE
DELTA-EPNL PROFILE TABLE
- EPNL PROFILE TABLES
- NUMBERIC NAME OF I-TH ENTRY IN

THE AIRCRAFT DFESCRIPTOR TABLE (INTEGER)
DSCRPT{JyI) = 12 CHARACTER ~LPHANUMERIC
AIRCRAFT DESCRIPTOR FOR THE I=-THA
ENTRY IN THE AIRCRAFT CLASS
DESCRIPTCR TABLE. J IS DIMENSIONED FOR 3 TO
ALLOW FOR THE 12 CHARACTERS. (INTEGER)
DIRECTORY WHICH CONTAINS THE NUMERIC NAMES OF
ALTITUDE PROFILFS USED BY THE I-TH ENTRY IN
THE AIRCKRAFT CLASS DESCRIPTOR TABLE FOR THE
J=TH TRIP LENGTH CATEGORY. (INTEGER)
DIRECTORY WHICH CONTAINS THE NUMERIC NAMES OF
DELTA-EPNL PROFILES USED BY THE [~-TH ENTRY IN
THE AIRCRAFT CLASS DESCRIPTOR TABLE FOR THE
J=TH TRIP LENSTH CATEGORY. (INTEGER)
DIAECTORY WHICH CUNTAINS THE NUMERIC NAMES OF

I =

0N
)

DN -
]

I =

— ) DN =
[}

DSCNAM( I

ALTDIR G, I

PUWDIRK(J,I)

FPNDIF(Jy 1)

FIGURE C-11A. PROGRAM LISTING - CONTROL ROUTINE
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EPNL PRIOFILES USED 37 THE [-TH ENIRY [N THE
ATRCRAFT CLASS DESCRIPTOR TABLE FOR THE J-TH
TRIP LENGTH CATFLOKY. (INTEGER)

ALTNAMI-) - NUFRPIC Na¥e OF THE I-TH ENTRY [N THZ ALTITUDE
PRUFILE TABLE. (INTEGEK)
NALTI?) - NUABER OF COCRODINATES DEFINING THE I-TH ENTRY IN

THE ALTITUDE TABLE (INTZGEF)

ALTUKsJy 1) ~ THE ALTITUDPE PROFILE VLAUE FOF THE I-TH ENTRY
IN THE TABLE FOR TYHE J-Ti! COORDINATCEL1=X,2=4)
alNv THE K-Tx POINT IN TH: PROFILE (REAL)

Z(I) =~ THE ALTITU2E AT THE CUZRENT PCINT UN THE FLIGHT PATH,

EVALUATED FR{A THE I-TH ENTRY IN THFE ALTITUDE
PROFILE TAB'E, (REAL)

POWNAMIY) - NUMESIC AN
POWNAM(]) - ANUMFRIC NAME OF YHE I-TH ENTRY IN THE OECT A-FPNL
Prur TLE TABLE. LINTEGER)
NPCw( 1) =  WUMBER OF CUOCKOCINATES DEFINING THE I-TH ENTRY IN
THE DELTA-EONL TABLE (INTEGER)
POWER(KeJ2I) - THE OELTA-ZPNL PROFILE VALUE FUOR THE [-TH

ENTRY IN THE TABLE FOR THE J-TH COCRDINATE
{1=X,2=Y)AND THE K-TH PGINT IN THE PFOFILE
(EAL)
POWSPL(TI) - THt OELTA-EPNL VALUE AT THE CURRENI POINT CN THE
FLY3 - PATH, EVALUATED FROM THFE I-TH ENTRY IN
THE DELTA-EPNL PROFILE TABLE (REAL)

PNLNAM{T} -~ NUMERIC NAME OF THE I-TH ENTRY IMN THE EPNL
PROFILE TaBLE. (INTEGER)
PNLEFFIK,J,1! = THE ELNL PROFILE VALUE FOR THE I-TH ENTRY IN

THE TABLE FOR THE J-TH PROPAGATION PATH
(1:: GROUND=TO-GROUND ¢42=AIR~TC~-GROUND} AND
THtE K-TH VALUE IN THE PROFILE

ACALCUIY <~ LIST OF ALTITUDE PROFILES REQUIRED FOR COMPUTING
CONTOURS OGN CURRENT FLIGHT PATH {INTEGEFR)

PCALCILT) - LIST OF DELTA-EPNL PROFILES
REQUIRED FOR COMPUTING CONTQURS CN CJRRENT FLIGHY
PATH (INTEGER)

OPER(LI) - NEF ADJUSTMENT FOR VOLUME OF OPERATIONS ASSOCIATED
WITH THE [~TH UNIQUE AIRCRAFT TYPE (REAL)

APTP (L)Y =~ POINTER TO THE ENTRY IN THE ALTITUDE PROFILE TAGLE
USED FOK THE I-TH UNIQUE AIRCRAFT TYPE. {(INTEGER)

PPTR{I) <= POINTEf Ty THE ENTRY IN THE UELTA-EPNL PROFILE
TABLE USED FOR THE I~TH UNIQUE ATRCRAFT TYPE
( INTEGER)

EPTR{I) = POINTER TC THE ENTRY IN THE EPNL PROFILE TARLE USE9D

FI'R THE I~-TH UNIQUE AIRCRAFT TYPE. (INTEGER)
TICENTOL) - ALPHANUMERIC DESCRIPTOR STRING FCOR FLIGHT
PATH TDENTIFICATION. (ALPHA)

SUBRDUTINES AND FUNCTION SUBPRAOGRAMS CALLED
CARDIN, APD, ANEF, XNFW, LASTPY

LI I B B I B I R T B A N B B B I I B N B B R AR B BE B BN BN B B Y B I R AN AE BN RN Y B I BN I A B IR AL L BN B BN IR B BN BN BN BN BN AN 1
(M0 YSTAE Ty XD ity Xy NACY CORNTUR e NYAX (i)
CoMar™y NTETEa)y e T0e)y GALTEL? )y ANPOWL1Z)y ACALCIL2),y PCALC(L2)
Coppe ity DSCHRAME 2y ALTNaMUL2)y 20winAM(12)y PNLAAM{25), ARPTR (S50

FIGURE C-113. PROGRAM LISTING - CONTROL ROUTINE
C-25
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FORTMAILIN

COMMON  PPTR(S0), EPTRI50), OPER(SN), 2(12), POWSPL(12), INENT(13) cCOm 4
COMMON  DSCRPT(3,20), ALTOIR(8+20)y POWDIR(B420), EPNDIR(S,20) en s
COMMUN  PNLEFF(135,2,25), ALT(1042912)y POWER(10,42,12) oM ¢
UIMENSION  NEFCONCT), IY(T7)y XCLUSELT)

REAL NFF1, NEF2

NEFCON(L) = 25
NEFCON(2) = 30
NEFCUN(3) = 135
NEFCUGNL4) = 4N
NEFCONIS) = 45
NEFCON(6) = 50
NEFCON(T7) = 55
MMAX(1) = 20
NMAX(2) = 12
AMAX(3) = 12
NMAX(4) = 25
01 I=1,4
NTET(I) = 0
1 NFET(I) = 0

2 CALL CARDIN

X = XSTARTY

NNEXT = 7

LINCNT = ©

LCO ? N=1,7

XCLNSE(N) =
2 IY{(N)} = 4000C

11 CALL APDI(X)
NCON = NNEXT

{al 47 Nz )1,NCON
CONTUF = NEFCONIN)
Y2 = [Y(N)

Yl = Y2 % 9,707

CALL ANEF (Y2, NEF2)
C.LU ANCF (Y1, NEF1)

21 Y7 = xNEwlYl, NEFY, Y2, NFF2, CCNTUR)
, IF (yd = 3aage,) 23, 23, 22
22 YN = sancen,
2?7 (ONTINUE
I (YD = 12.6) 24, 25, 25

26 (INTINUF
CALL LASTPTIX, XCLUSEIN))

yy= 0,
MMEXT = MNEXT = |}
conoYe 2

25 1F (ARSEYY = Y1) = 2,) 28, 28,y 26
26 IF (ABRSELYY = Y1) /7 YD) = 0.901) 28, 28,4 27

FIGURE C-11C., PROGRAM LISTING - CONTROL ROUTINE
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b

27

28
LN

62

43

55

en
61

&7

YA
¢.5
he
67
G
7°
(At

17

4

FORTMAIN

Y2 = vl
NEF2 =
Yl = yn
CALL ANEF (Y1,
an T 21

1Y{(N) =
CONTINUF

YO0 + 0,

LINCNT = LINCNT
1F (LINCNT) 472,
LINCNT = =5C

WRITE (3, 3C"&)
WKITE (3, 39201)

IX = X + 0.5

NFF1)

5

+ 1
42'

42

TDENT
NEFCON

WEITE (3, 3005) [X, (IY(N), N2l ¢NCON)

IF (NNEXT) 565,

X=X + Dx

IF (X = XEND) 1
I[FLG = 2

WRITE (3, 3C06)
tO0 TN N=1,7

1X = XCLOSE(N)

TF (IX) 7€y TC,
GO TO (61, 62

WRITE (3, 3031)
GO ThH &9
WelTe (3,
G T 69

WRITL (7,
Gy T( A9
WRITE 3,
Gn T &9
vEITE (3,
G T &9
vEITE (2,
oo T 6°
WwRITE (2,
[fLG = 1
CoONTIRUF

T {rle 7
VELTEO (4, A1

31032)
3¢33)
3C34)
3039)

10 38)

tnoTe 2

b itAT (0

v 320

55, 53

1y 11

+ C.5

&0
63y
Ix
X
X
1X
Ix
1 X

IX

IFLG

64,y

v 55

659 G664 6T,

N

'WISTANCFE 1O CaONTLOUR

IN FERTO /2 11X,

1 ox,

Tommmem

POk W AY

CEL T

(v,
FIGURE C-11D.

15Xy

TRACK Y,

Ths /7 ©X

13A4 /7 9%,

PROGRAM LISTING =

meme=at)

Cc-27
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FOARTHAAIN

TR RORMAT (10X, 18, 44X, T18)

L& FHRMAT ('ne)

LT FORMAT (tet, TX, *CUNTOUR CLOSING?® /7 8X, *PCINT ON FLIGHT?
1 /7 fXy YTRACK')

T FQRMAT (49, 21Xy [8)

TAL OFORMAT (e, 29X, 13)

V47 FORMATY (*+0'y, 37X, 13)

4324 NORMAT (¢, 45X, [3)

3L RORMAT (Y4%, 53X, [8)

3T 3 FOIRMAT (40, 61X, I8)

3037 FOARMAAT ("¢, /H9X, 18)

END

FIGURE C-11E. PROGRAM LISTING - CONTROL ROUTINE
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SUBROUTINE CARDIN

PURPOSE
TO READ DATA NECE SSARY TO COMPUTE
NEF CONTOURS FOR A FLIGHT PATH

USAGE
CALL CARDIN

REMARK S
THIS ROQUTINE CONTROLS THE INPUT OF ALL DATA TO THE PROGKAM,
THE ROUTINE READS THE BLOCK OF DATA FOR A SINGLE FLIGHT
PATH AND PERFORMS VARIOUS CHECKS ON THE DATA Tu TRAP LOGICAL
ERRORS WHICH WOULD RESULT IN ERRONEOUS COMPUTATIONS.
IF ERRORS ARE FOUND IN THE DATA, THE ROUTINE AUTOMATICALLY
READS THE BLOCK OF DATA FOR THE NEXT FLIGHT PATH, THE
ROUTINE DOES NOT RETURN UNTIL IT HAS SUCCESSFULLY READ A
COMPLETE BLOCK UF DATA.

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
SINy, COS, PDATA, OPCOR

[0 B B BN B B BN BN BN 2 AR BN Bk 2 B N BN 2R AR BF U BRI B BN BN BN IR 2 BN B BN IR BY B AN B BN BN BN BX BN IR BN B B BN SN BE B BN BN BB B AR CNK BN B AN BN A BN BR Y N )

SUBRCUTINE CARDIN

COMMON XSTART, XENDy, DXy NAC, CONTUR, NMAX(4)

COMMON  NTET(4), NFET(4), NALT(12), NPOHWH(12), ACALCI(12), PCALC(12)
COMMON DSCNAMI20), ALTNAM({12), POWNAM({12), PNLNAM(25), APTR({59)
COMMON  PPTR{S0), EPTR(5Q), OPER{SD), Z(12), POWSPL{L2), IDENT(13)
COMMON DSCRPT(3,20), ALTDIR(B8,29), POWDIR(8,20), EPNDIR{(8,20)
COMMUN PNLEFF(3592925) 9 ALTI104,2412), POWERI{10,2412)

INTEGER ERRFLG, ACALC,s PCALC, EXPCRD, TRAP, ALTDIR, POWDIR
INTEGER EPNDIR, ALTNAM, POWNAM, PNLNAM, CARu, DSCNAM, OSCRPT
INTEGER APTR, PPTR, EPTR

REAL NFLTS, NITFLT

DIMENSION BUFF(8), TEMP(2,8B), NFLTS(2+8,2N)

NSEG = 8

----- INITLALIZATION

1. CLEAR ERROR FLAG

2. SEV LINE COUNT YO -5

3. CLEAR NUMBER OF CONDENSED AIRCRAFT

4. CLEAR NUMBER OF FLIGHTS

Se CLEAR LIST UF REQUIRED ALTITUDOE PROFILES
6 CLEAR LISYT OF REQUIRED DELTA-EPNL PROFILES

FIGURE C-12A. PROGRAM LISTING - SUBROUTINE CARDIN
Cc-29
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OO aKakel

eNaNal

alaNel [aEalal e Nake! OO [aNeNel

o

CARDIN

2 NAC = 0
ERRFLG H
LINCNT -5
th o6 I=1,2
DO 6 J=1,8
0N 6 K=1,20

6 NFLTS{IyJ4K) = 0.
DO 10 I-1i,12
ACALC(T}Y = ¢

10 PCALC(I) = O

-==== READ CARD WITH FLIGHY PATH IOENTIFICATION AND PARAMETERS

REAC (1, 3001) IDENT, XSTARY, XEND, DXy RWLy GS
----- WRITE FLIGHT PATH IOENTIFICATION

WRITE (3, 3001) IDENT
WRITE (3, 3000)

----- ARE ALL PARAMETERS LZERQO
IF (XSTART + XEND + DX + RWL + GS) 154 15,4 20
----- SET ERROR FLAG

15 ERRFLG = 0
GO TO 5¢

----- WRITE FLIGHT PATH PARAMETERS

20 WRITE (3, 3002) XSTART, RWLs XENDy GSs DX
WRITE (3, 3C00)
WRITE (3, 30Mn3)

----- STARTING POSITION OF PATH NEGATIVE
TJF (XSTART) 22, 23, 23

----- WRITE ERROR AND SET FLAG

22 WRITE (3, 39C1)
ERRFLG = 0

----- ENDING POSITIUN ON PATH NEGATIVE
22 [F (XEND) 24, 25, 2%
----- WRITE ERROR aNO StT FLAG

24 WRITE (7, 34977)
FRRFLG = €

----- ENOING POSITION GREATER THAN STARTING PUSITIUN

FIGURE C-12B. PROGRAM LISTING =~ SUBROUTINE CARDIN
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OO0 [aNaNel [aXaXal [22aN el (s NaNeNg] aNaNe) (aNaNel (g NaNal (2 XN e) (a)

[aEalal

CARDIN

25 IF 7"XEND - XSTARTY) 26, 30, 28
----- IS INCREMENT ALUNG PATH NEGATIVE
26 IF (DX) 30, 27, 27
-==== WRITE ERROR ANU SET ERROR FLAG
27 WRITE (3, 396G3)
ERRFLG = 0
G0 TU 3¢
----- IS INCREMENT ALONG PATH POSITIVE
28 1F (DX) 29, 29, 30
~~=-== WRITEL ERROR AND SET ERRQOR FLAG

29 WRITE (3, 3903)
ERRFLG = O

----- CREATE ALTITULDE PROFILE FDR LANDINGS. SET COORDINATES OF
FIRST POINT., SET NUMBER OF PROFILE POINTS TO 1

30 NALT(Ll) =1
ALT (1lelyl)
ALT (14251)

O
it

——e== ARE PUNWAY LENGTH AND GLIDE SLOPE BOTH ZERUD
IF (FRWL + GS) 32, 50, 32

===« TEST VALUF NF SLIDE SLOPE

32 IF (GS) 33, 59 1%

—wwe= WFITF FFOR MESSAGE AND SET ERROR FLAG

33 WRITFE (3, 367 7)
ERPFHLG = N
ca TC &7

----- COMPUTE SUCOND AMNO THIRD COUKDINATE PCIANTS UN LANDING PKOFILE
FEOM GLINDE SLPE AMND KUNYAY LFNGTH

3" GS = 1.7"15""’ L 'a.\
TANGS = SINICS) /7 081G 5)
ALY (2,1,1) = WL = 9 ¢ ZTANGS
ALT(24241) = 7
ALT (39191) = FnlL ¢ lec®
ALT(—;'?") = l.:" x TAN‘A,\ + ‘\..

----- IS X VALUL DF SELON: PLINT PRSI VE

FIGURE C-12C. PROGRAM LISTING - SUBROUTINE CARDIN
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CARDIN

IF (ALT(2,191)) 37y 37y 39

~-=-= WRITE ERROR AND SET ERRUR FLAG

37

WRITE (3, 3905)
ERRFLG = 0
GO TC SO

-=--= SET NUMBER OF PRUFILE POINTS TD 3

39
5N
501

52

54

5%

3ne

3¢5

NALTI(1) = 3

REAC (1, 1002) 1GPLl, 10P2, BUFF

IF (IoP1) 100,

EXPCRD = 1

100, 51
51 IF (10P1 - 99} 21C, 2(0, 52

IF (IOPY1 - 199) 300, 300, 53
53 IF {(IDOP1 -~ §99) 54, 55, 55

WRITE (3, 3908;
GO TC 50

sTop

10Pp = 10P1 - 10O

N = 10P2

IF (N) 305, 315,

N =1

3ce 0O 31C I=1,N

31

FAS

2ne

kS

274

T

CALL PDATALIOP)

1opP1

3106

IF (:0P) 377, 337, 310
307 ERRFLG = N

CONT INVE
LINCNT = O
Go 10 50

CARD = 10P2

IF (CARD = 1) 2N2y 2N6y 272
WRITE (3, 3914) 10P1, I0P2

ERRFLG = 0
0 1L 5C

NAME = JUPL

£Q 2r4  I=14NSEG
TEMP(1s1) = LUFFLL)

KEAC (1, 1062) [uUPl, 10P2y BUFF

IF IMNAME <« T0PL) 204, 2CS, 2C8
tirly I1CP2

yRITE L3, 3614)
b b (G = D

FIGURE « ..~

-

PROGRAM LISTING
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208
29¢
21

218

220

224

228

23C

238

239

CARDIN
GO TO 5C1

IF (I0P2 - 2) 200, 209, 200
£CO 21¢ 1=1,NSEG
TEMP(2,1) = BUFF(T1)

LINCNT = LINCNT + 1

IF {(LINCNT) 218, 216,y 216
WRITE (3, 3991) IDENT
WRITE (3, 3000)

WRITE (3, 3003)

LINCNT = =5

N = NTET(L)
0C 220 TENT = 14N

IF (NAMF - DSCNAM(IENT)) 220, 224, 220

CONTINUE

WRITE (3, 3S0G) NAME, (Jy (TEMPUI yJ) s I=142)y J=1,NSEG)

ERRFLG = 0O
GO 1O 50

WRITE (3, 3011) NAME, (DSCRPT(I, IENT), I=1,43),
1 (Jy (TEMP(I+J)y [=142)s J=14NSEG)

TRAP = 1

D0 238 I=1,NSEG

NAME = ALTDIR( T, IENT)

N = NTET(2)

00 228 J=1,N

IF (NAME = ALTNAM(J))} 228, 23C,

CONTINUE

WRITE (2, 3916) NAME
TRAP =

NAME = POWOIR(I. IENT)
N = NTET( )

00 232 Jd=1.N

IF (NAME - POWNAM(JI)) 232, 234,
(ONTINUE

KRITE (3, 39il) NAME

TRAP = D
NAME = FPNOIR( I, IENT)

N = NTETL4)

60 236 J=14N

IF (NAME ~ PNLNAMUJ)) 236, 238,
CONTINUF

WRITF (3, 3°12) NAML

TRAP = C

CONT INUE

IF (YRAP) 234, 231G, 244
FREFLG = 7
GO T S8

FIGURE C-12E. PROGRAM LISTING - SUBROUTINE CARDIN
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244

246

500
100
102
103

104

105

1C6
107
108

110

112

11%

118

121
126
122

125
123

CARDIN

00 246 J=1y2

DO 246 I=1,NSEG

NFLTSUJy I, IENT) = NFLTS(JoTIENT) ¢ TEMP{Jo 1)
GO TO 50

sTop

CONTINUE

IF (ERRFLG) 103, 103, 104
WRITE (3, 3913)

GO TO 2

NN = NTET(1)

DO 150 K=1l,NN

DO 150 J=1,NSEG

IF INFLTS(1leJdeK) + NFLTS{29JeK)) 1504 150, 105
A2 ALTDIR({ JyK)

1A3 POWDIR( J,4K)

1 A4 EPNDIR(J,4K)

o

TOTALD = 0.

TOTALN = 0.

00 112 K1=KsNN

00 112 J1=1,NSEG

DAYFLT = MFLTS(1yJ14K1)

NITFLT = NFLTS{2+J1,K1)

IF {DAYRT + NITFLT) 110, 110, 106

IF (1A2 - ALTDIR(J1,K1)) 112, 107, 112
IF (TA3 - POWDIR(JL,K1)) 112, 108, 112
IF (1A% - EPNDIR(J1l,K1}) 112, 110, 112

TOTALD = TOTALO ¢ DAYFLTY
TOTALN = TOTALN + NILVWFLTY
NARLTS(led1leKkl) = 0.
NFLTS(2,J14K1) = O,
CONTINUE

IF (NAC - 50} 118, 118, 115
NAC = 1}

SRPFLG = O

WRITE (3, 3915)

CONTINUE

NAC = NAC + )

OPER(NAC) = DPCOR{TOTALD, TOTALN)

N = NTET(2)

€O 121 NENT=],N

IF (1A2 - ALTNAMINENT)) 121, 126, 121
CONTY INUE

sTOP1

D0 125 L=1,N

iF (ACALC(L)}) 123, 123, 122

IF (ACALC(L) -~ NENT) 12%, 124, 125
CONTINUE

ACALCIL Y = NENT

FIGURE C-12F. PROGRAM LISTING - SUBROUTINE CARDIN
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124 APTRINAC) = NENT

(@]

N = NTET(3!

DU 131 NENT=1,N

IF (1A3 - POWNAMINENT)) 131, 132, 131
131 CONTINUF

sTael
132 DO 130 L=1,yN

IF (PCALCI{L)) 128, 128, 127
127 IF (PCALCI(L) -~ NENT) 13Cy 1294 130
130 CONTINUF
128 PCALC(L) = NENT
129 PPTR(NAC) = NENT

N = NTET(4)

CO 135 NENT=1,N

IF (TA4 - PNLNAMINENT)) 135, 136, 135
135 CONTINUE
; sT0P1
136 EPTRINAC) = NENT

e Y ——

—

15C CONTINUE
IF (ERRFLG) 155, 155, 152
152 IF (NAC)Y 24 2, 153
153 RETURN
155 WRITE (3, 13913}
GO 70 2
4310 FORMAT(*0*, 2015 /7 L1X,2CIS5))
RETURN
Cc
o
3000 FORMAT (OX, V'==—cc~c-= e E L L e P e e
IEL LT memmem——— ')
3NNl FORMAT (*1*', 15Xs 13A4)
3002 FORMAT (18X, 9START AT', F8.0,s 15Xy, 'RUNWAY LENGTH', F8.,% /
1 19X, *STOP AT?, F8.0, 17Xy *GLIDE SLOPE"'y FB8.1 /
2 18Xy TINTERVAL'y F8,01)
3003 FORMAT (0%, 12Xy 'AIRCRAFT CLASSIFICATION', 18X, 'VOLUME OF QOPERA
1TIONS? / 13Xy V=ecomcaccmaceccccccccccas TRIP LENGTH cococawe=
P L LI O =1 / 14X, *'NAME DESCRIPTION®, 6Xy '"CATEGORY?!,
3 Xy 'DAYTIME NIGHTTIMEt / 14Xy tewe=s cusescsca=ane moan
fommmm—— - mmccccce=t)
3011 FORMAT ('Ar, 6X, 110s 6Xy 3A4, 1104 6Xy 2FLl1.3 /7 (35X, 11D, 6%,
1 2Fl1.31)
C
19431 FOPMAT (19X, '% STARTING POINT CANNOT BE NEGATIVE*)
1602 FORMAT (19X, *% STOPPING PUINT CANNOT RE NEGATIVE?')
23NV FORMAT (19X, %% INTERVAL IS OF WRONG SIGN')
39°7 FORMAT (19%y *% GLIDE SLOPE CANNOT BE NEGATIVE')
39N FOFMAT (19X, % RUNWAY LENGTH MUST BF GPEATER THAN Z2ER(')
1605 FORMAT (19X%, Y% RUNWAY TUO SHORT FOR GLIDE SLUPE')
121 FURMAT (990, 18X, *%* INVALID OPERATION CUDE(Yy 10, *)¢)
1970 FORMAT (Y0, &%, 110, S5X, ** UNUDEFINED *v, 117, 4X, 2F11.3 /
1 (35X, 117, 66Xy 2F11.3))
l 210 FORMAT (19X, '% ALTITUDE PROFILE UNDEFINED (*y 112, 1))

FIGURE C-12G. PROGRAM LISTING = SUBROUTINE CARDIN
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3911 FURMAT (19X,
3912 FORMAT (19X,
3913 FOKMAT (24X,
3916 FORMAT (¢Q0,

CARDIN

' JELTA-FEPNL PROFILE UNDEFINED (0, (10, ¢ )v)

% EPNL FUNCTIUN UNDEFINED { %y I1N, 1)")

Vix¥ PROGKAM CANNOT COMPUTE THIS CCNTOQUR *®%ie )

18Xe % CARD MISSIMNG UR CUT O+ ORUER, A/C CLASS',I3,

1 %y CARD NO'4 [3)

3315 FORMAT ('0r,

1201 FUORMAT (12A4,
1C02 FURMAT (213,
END

18Xy *% CONDENSED ALRCRAFT TABLE FULL')

A3' 2"7.0' FS.C/' FboOQ F"vn)
8FB.C)

FIGURE C-12H. PROGRAM LISTING =~ SUBROUTINE CARDIN
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SUBROUTINE PDATA

PURPOSE
TO ENTER AIRCRAFT DESCRIPTORS AND PERFORMANCE DAT A

USAGE
CALL PDATA {(OPCODE)

DESCRIPTION OF PARAMETERS
OPCODE ~ INTEGER VALUE TO DENCTE ACTION TO BE T AKEN

! = ENTER NEW AIRCRAFT DESCRIPTOR
2 = ENTER NEW ALTITUDE PROFILE
3 = ENTER NEW DELTA EPNL PROFILE
4 = ENTER NEW EPNL PROFILE
11 = FIX AIRCRAFT DESCRIPTOR TABLE
12 = FIX ALTITUDE TABLE
13 = FIX DELTA EPNL TABLE
14 = FIX EPNL TABLE
15 = FIX ALL TABLES
21 = EXPUNGE AIRCRAFT DESCRIPTOR TABLE
22 = EXPUNGE ALTITUDE TABLE
23 = EXPUNGE DELTA EPNL TABLE
24 = EXPUNGE EPNL TABLE
2% = EXPUNGE ALL TABLES
REMARKS
l. EXPUNGE COMMAND DELETES ONLY THOSE TABLE ENTRIES NOT
FIXED.
2. ERROR CONDITIONS
A. INVALID OPCODE - NO ACTION TAKEN. MESSAGE IS

PRINTED ALONG WITH OPCODE VALUE. ROUTINE
RETURNS WITH OPCODE = 0.

Be INVALID DATA =~ NO ACTION TAKEN. MESSAGE IS
PRINTED ALONG WITH CFFENDING OATA. ROUTINE
RETURNS WITH QOPCODE = C.

C. AVAILABLE TABLE AREA OVERFLUW =~ NO ACTION TAKEN.
MESSAGE IS PRIMTED. ROUTINE RFTURNS WITH
OPCODE = O.

SUBROUTINES AND FUNCTIGON SUBPROGRAMS CALLED
NONE

P 0 8 2 0 00 95 A C 3L UH DO OLOR N0 EB IO VR NS S DB RSSO NP SEREOEENTSSONTORETITIPREPRETOS

SUBROUTINE PDATA (0OPCODE)

COMMCN  XSTART, XENL,y DX, NAC, CONTUR, NMAX(4) COMm
COMMUN NTETU &)y NFET(4), NALT(12), NPOW(12), ACALC(12), PCALC(12) C(COM

FIGURE C-13A. PROGRAM LISTING - SUBROUTINE PDATA
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10
11

12
14
15
16
17
18
ane

110

111

112

114

Q11

PDATA

COMMON  DSCNAM(20), ALTNAM(12), POWNAM(12), PNLANAM(25), APTR(S")
COMMON  PPTIRUSN), EPTR(SN), OPER(SN), 21(12),
ALTDIR(R,20),
CAMON PNLEFF(B‘.\.Z.?‘S). ALTI1Ng2,412) 9 POWERILN,2,412)
INTEGER UGPCHIDF,y DSCNAM, DSLRPT,
PCwDIR, EPNOIR,
GIMENSION  DTEMP(3), ATEMP(B8) 4 PTEMP(8),
CIMENSION  ALTYEMI192) 9 PUWTEM{1042) 4y EPNTEM(35,2),
POWTEM(Ll41)y EPNTEM(1,1))

COMMON NDSCRPTE,29),

IMTEGER PRP, ALTOIw,

EQUIVALENCE (ALTTEMLL,

NSEG = 8
IF (LPCOVE = 1) 900, 1
IF (OPCOVE 2) 120, 1}
1F (CGPCODE

I¥ (CPCODE - 11) 9n9,
IF (CPCODE 13) 220,
IF (CPCODE - 15) 2409

I1F (UPCODE - 21) 990,
IF (CPCONE - 23) 320,
IF (ULPCLDE = 25) 340,
GO T AN~

WRITE (3, 3900) OPCUDE

FEAD (1, 10C1) NAME, DTEMP,

M
N

NTET( 1)
M+

1)

1¢Cy
3Cy

5) l4n, 90C,

210,
230,
250,

3in,
3130,
350,

1n
11
12

13
14
15

IF (N=NMAX{1)) 111, 111, 910

0 112 I=1,M

IF (DSCNAM{T) - NAME)
CONTINUF

CSCAAMIN) = NAME

N 114 I=1,3
DSCPPTLTI4N) = DTEMP(I])
O 116 I=1,NSEG
ALTUOIR(IyN) = ATEMP(L)
PUWRIFTTaN) = PTEMB(])
EPNDIRLULyN) = ETFMPLT)

NTET(1) = N
FETURN

YPITE (3, 3611
wPITE (3, 31G°1) NAML
0T o9

WRITLE (7, 3011)
vPITE (3, 3971) NAME
cr T aqgu

AN =

LAY (1 1003 ) NAME, NP,

FIGURE C-138. PROGRAM LISTING

112,

911,

(LALTTEMII D)
SUBROUTINE PDATA

POWSPL(L12),
POWDIR(B,29),

TOENT (13)
EPNDIR{3I 2N

POWNAM, PNLNAM
UTEMP, ATENPy PTENP,
ETEMP(R)

TEMP(10)

(ATEMP(1) 4PTEMPUI) +ETENMP(I)s [=214NSEL)

i
Cor
Cow
O~

O Ve W
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C
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PDATA

121 NN = NN ¢+ 6
IF (NP - NN) 123, 123, 122
122 READ (1, 1004) (CALTTEM(J 1),y I=1,2)y J=T7,10)

GO 10 121
123 M = NVET!2)
N=M=+1

IfF (NP) 922, 922, 124
124 IF (NP - 10) 125, 125, 922
125 IF (N = NMAX(2)) 126y 1264 923
126 DO 127 I=14M
IF (ALTNAMUI) - NAME) 127, 924, 127
127 CONTINUE

00 128 1I=1,2
00 128 J=14NP
128 ALT(J 14N} = ALTTEM(J,HI)
NALT(N) = NP
ALTNAMIND) = NAME
NTET(2) = N
RETURN

922 WRITE (3, 3922)
WRITE (3, 3901) NAME
GO 1O 999

923 WRITE (3, 3923)
WRITE (3, 3501) NAME
COTOa 999

924 WRITE (3, 3924)
WRITE (2, 39C1) NAME
GO TO 999

130 NN = O

READ (1, 1703} NAME, NP, ((PONTEM(JsI)¢ I=1+2)4 J=146)
131 NN = NN + 6

IF (MNP -~ wnN) 132, 133, 132
132 READ {1l 1004) ((PNDWTEM{J4l) ¢ 214209 J=T7,10)

GO TO 131
133 M = NVET(3)
N=M4+1

IF (NP) 932, 932, 134
134 IF (NP - 10) 135, 135, 932
135 IF (N - NMAX{3)) 136, 136, 933
136 DD 137 I=14M
IF (POWNANII) - NAME)} 137, 934, 137
137 CONTINUE

DO 138 I=1,2
- 0O 138 J=1,NP
138 POWNER(JyIyN) = PONTEM{ J,I}
NPOMWIN)} = NP
PUWNAMINY = NAME
NTETE3) = N
RETURN
932 WRITE (3, 3932}

FIGURE C-13C. PROGRAM LISTING -~ SUBROUTINE PDATA
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933

934

140

141

142
942

143
144
943
145
146
147
148
945
150
151

152
155

156

157
158
160

l16¢

9647

948

WRITE (3,
GO TO 999
WRITE (3,
WRITE (3,
GO TO 999
WRITE (3,
WRITE (3,
GO TO 999

ERRFLG =

PDATA
3901) NAME

3933)
3901) NAME

3934)
3901) NAME

1

DO 155 L=1,8

READ (1, 1002) MAME, PRP, L1, L2, TEMP
IF (L - 1) 141, 141, 142
NAME]l = NAME
IF (NAMEL1 ~ NAME) 942, 143, 942
WRITE (3, 3942)
ERRFLG = O
IF (PRP) 943, 943, l44
IF (PRP = 2) 145, 145, 943
WRITE (3, 3943)
ERRFLC = O
IF (L) 945, 645, 146
IF (L2 - 35} 147y 147, 945
IF (L2 - L1 - 10) 148, 148, 945
IF (L2 - L1) 945, 945, 150
WRITE (3, 3945)
ERRFLG = O
IF (ERRFLG) 155, 1554 151
11 =0
00 152 1I=L1,L2
11 = 11 + 1
EPNTEM{I,PRP) = TEMPLI])
CONTINUE
IF (EFRFLG) 949, 949, 156
M = NTET(4)
N=M¢+1]
IF (N = NMAX(4)) 157, 157y 947
00 158 1I=14M
IF (PNLNAM(TI) - NAMEL1l) 158, 948, 158

CONTINUE

00 162 1I=1,35
0O 162 Jd=1,2
PNLEFFUI)JoN) = EPNTEM(1,J)

PNLNAMIN)
NTET(4) =
RETURN

WRITE (3,
WRITE (3,
GO0 TH 999
WRITE (3,
WRITE (3,

FIGURE

= NAME]
N

31647)
3901) NAMEL

3G48)
3901) NAMEL

C-14D. PROGRAM LISTING
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laNe]

o O

[aNe]

949

9499

21¢

226G

230

240

250
252

3icC

32¢

33n

340

350
352

1001
10n2
1003
1004
39510
3901
391c
3911
3922
3923
IN24
3932
313113
3934

PDATA

GO 7O 999

WRITE (3, 3901) NAME1

GO 70 999

GPCODE = O

RETURN

NFET(1) = NTET(1)

RETURN

NFET(2) = NTET(2)

RETURN

NFET(3) = NTET(3)

RETURN

NFET(4) = NTET(4)

RETUFN

00 252 I=1,4

NFETU1) = NTET(I)

RETURN

NTET(1) = NFETL1)

RETUFRN

NTET(2) = NFET(2)

RETURN

NTET{3) = NFET(3)

KETURN

NTET(4) = NFET(4)

RETURN

DO 352 I=144

NTETUI) = NFET(I)

RETURN

FORMAT (12, 1Xy 3A4, 1X, 8(312,2X))

FORMAT (212, 213, 10F7,3)

FORMAT (213, 2X, 12F6.0)

FORMAT (8%, 12F6.0)

FORMAT (*0¢, 18X, *'* INVALID OPERATION CODE ('y L4, "))
FORMAT (21X, *CANNOT ENTER NAME =%, l4)

FORMAY (*C*y 18X, ** AJRCRAFT CESCRIPTOR TABLE FULLY)
FORMAT (*C*, 18X, *'* OUPLICATE AIRCRAFT DESCRIPVTCR NAME')
FORMAT (*C*, 18X, ** INVALID NUMBER OF ALTITUDE PQOINTS')
FORMAT (tC*, 18X, ** ALTITUDE PROFILE TABLE FULLY)
FORMAT (*0¢, 18Xe ** DUPLICATE ALTITUDE PROFILE NAME')
FORMAT (*C*, 18X, ** INVALID NUMBER OF DELTA-~EPNL POINTIS')
FORMAT (%9°', 18X, ** DELTA-EPNL PROFILE TABLE FULL*)
FORMAT ('0'y 18X, ** DUPLICATE DELTA-EPNL PROFILE NAME*)

FIGURE C-15E.

PROGRAM LISTING -~ SUBROUTINE PDATA
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e S N

3942 FORMAT (*0¢, 18X, ** PNLEFF PROFILE NAMES DO NOT MATCH!)
3943 FORMAT (°0'y 18X, ** INVLAID PNLEFF PROPAGATION PATH')
3945 FORMAT {'0f, 18X, '* INVALID PNLEFF RANK LIMITS?)
3947 FORMAT (0%, 18X, ** PNLEFF PROFILE TABLE FuLL®)
3948 FORMAT ('0', 1RX, ** DUPLICATE PNLEFF PROFILE NAME')

END

_— - -

A

FIGURE C-16F. PROGRAM LISTING = SUBRGUTINE PDATA
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SUBROUTINE LAST®TY

PURPGSCE
T0 COMPUTE THE POINT ON THE FLIGHT TRACK WHERE THE
CONTOUR CLOSES

USAGE
CALL LASTPT (X, XCLOSE)

DESCRIPTION OF PARAMETERS
X = THE CALLING VALUE OF THIS PARAMETER IS A POINT
ON THE FLIGHT TRACK NEAR WHICH THE CONTOJR CLOSES .

XCLOSE - THE RETURNED VALUE OF THIS PARAMETER IS THE POINT
ON THE FLIGHY PATH WHERE THE CONTOUR CLOSES
{IE. THE NEF VALUE AT THIS POINT IS EQUAL TO THE
NEF VALUE OF THE CONTOUR CURRENTLY BEING
COMPUTED) .

REMARK S
1. A VALUE OF ZERO WILL BE RETURNED IF THE ROUTINE
CANNOT COMPUTE A CLOSING PUINT.

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
ANEF, PARAM, XNEW

METHID
THE ROLU TINE PICKS TWO POINTS ON THE FLIGHT TRACK AND
COMPUTES THE NEF VALUES AT THESE POINTS. [INTERPOLATION
BETWEEN THESE POINTS USING THE YALUE OF THE CURRENT CONTOUR
BEING COMPUTED YIELDS THE CONTOUR CLOSING VAWE OF X TO
BE RETURNED.
ONE OF THE POINTS CHUSEN IS THE CALLING VALUF OF X. IF
THE ALTITUDE OF ANY AIRCRAFT IS LESS THAN 12.5 FEET AT
THIS POIT THE ROUTINE TERMINATES AND RETURNS WITH X
EQUAL TO ZERO.
THE SECOND POINT IS VARIABLE AND IS CHOSEN IN THE FOLLOWING
MANNER. A POINT ON THE TRACK ONE COMPUTATION INTERVAL
(OX) LESS THAN THE CURRENT VALUE OF X 13 CHOSENe. [IF ANY
ALTITUDES ARE LESS THAN 12.5 FEET AT THIS POINT, ANOTHER
POINT 1S CHOSEN HALF AGAIN THE ODISTANCE BETWEEN THESE TWO
POINTS. THE ALTITUDE TESY I35 PERFORMED AGAIN AND IF
ANY ALTITUDE :3 LESS THAN 12,5 FEFT THE OISTANCE IS
HALVED ONCE AGAIN. THIS SEQUENCE IS REPEATED UNTIL
A USABLE VvALLUL OF X IS OBTAINED, [IF, AFTER 10 TRIALS,
NO USABLE VALUE OF X 1S OBTAINED THE RUUTINE TERMINATES
AND RETURNS wWITH X EQUAL TO ZERO.

PP 0 L E DDA C SO SLE IO ROV O BIOITIO O PO BRESANVAEN VGG NG A IO NN OGN ERSS

FIGURE C-T14A. PROGRAM LISTING =~ SUBROUTINE LASTPY
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SUBROUTINE LASTPY (X, XCLOSE)

COMMON X START, XEND, DX, NAC, CONTUR, NMAX(4)

COMMON NTETL 4)y NFET(4), NALT(12), NPOW(12), ACALCI12), PCALC(12)
COMMON  DSCNAM{20), ALTNAM(L2)y POWNAM(12)s PNLNAM(25), APTR(50)
COMMCN PPTR(50), EPTR(50), OPER(50), 2(12)+ POWSPL(12), IDENT(13)
COMMON DSCRPT(3,20)y ALTDIRIB¢20), POWDIR(8,20)y EPNDIR(8,20)
COMMON  PNLEFF(3542925)y ALT(1042,912)y PONERY10,42,12)

INTEGER AP T«

----- CHECK AIRCRAFT ALTITUDES AT CALLING VALUE OF X. [IF ANY
ARE LESS THAN 12,5 FEET TERMINATE COMPUTATIUNS FOR
THIS CONTOUR =====

DO 5 I=1yNAC

J = APTR(I!

[F (24J) = 12.5) 30, 54 5
CONTINUE

----- IF ALTITUDES ARE OK COMPUTE NEF AT THIS POINT =ee--
CALL ANEF (Q.y NEF2)

°°°°° NOW COMPIJTE NEF DIRECTLY UNDER PATH AT SOME POINT
WITH A LESSER VALUE OF X =w==-

XLESS = X = DX
XINT = DX

CO 10 1T = 1,10
----- CALCULATE PERFORMANCE PARAMETERS ===e=

CALL APD (XLESS)

----- CHECK FOR ANY ALTITUDES LESS THAN 12,5 FEET ====-
00 7 I=1,NAC
J = APTRIT)
IF {Z20J) = 12.5) 8y Ty 1

CONTINUE
----- COMPUTE NEF AT THIS POINT <w===
CALL ANEF (0.. NEF1)
----- INTERPCLATE YO FIND VALUE OF X WHERE CONTOUR CLOSES
XCLOSE = XNEW (XLESS, NEFl, X, NEF2, CONTUR)
IF (ABSIX = XCLOSL) = ABSIDX)) 4D, 40, 30

vem~= [RY ANOTHER VLAUE OF X ===-=

FIGURE C-148. PROGRAM LISTING =~ SUBKOUTINE LASTPY
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aNeNeNel

OO0 O0

8 XINT

XLESS =

LASTPT

= XINT/2.
XLESS + XINT

10 CONTINUE

30 XCLOSE = 0.

ROUTINE CANNQOT COMPUTE CLOSING VALUE OF

~===< RESTORE ALTITUDES AND DELTA-EPNL'S ====-~

40 CALL APDI( X}
RETURN

END

FIGURE C-i4C,

PROGRAM LISTING
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SUBRQUTINE ANEF

PURPOSE

TO COMPUTE THE NEF VALUE AT A POINT P, A GIVEN
DISTANCE PERPENDICULAR TO THE FLIGHT TRACK,

USAGE
CALL ANEF (Y, NEFVAL)

DESCRIPTION OF PARAMETERS

Y =~ PERPENDICULAR DISIANGCE FROM POINT TO FLIGHT TRACK
NEFVAL ~ NEF VALUE AT POINT P
REMARKS

1« IT IS ASSUMED THAT
A. NAC 1S GREATER THAN ZERO

B. ALTITUDES AND EPNL CORRECTIONS HAVE PREVIOUSLY
BEEN TABULATED.

C. ND ALTITUDE IS EQUAL TO ZERO IF THE CALLING
VALUE OF Y IS EQUAL TO ZERQ.

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
EPNLy SQRT, ALOGILC

LR 20 B B B BN IR BN BN BN JK B BN BN BN AR B DN BN BE BE DR IR BN U AN IR AN BN BN N B REEEN BU R BN BN N BN BN KN BN N BN IR BERN BB K BN B BN B BN BN BB B B BN N MY

SUBRUOUTINE ANEF (Y, NEFVAL)

COMMON  XSTART, XENDy DXy NAC, CONTURs NMAX{4)

COMMON NTET(4), NFET(4)y NALTU12)s NPOW{12), ACALC{12), PCALC{12])
COMMON  DSCNAM{2N), ALTNAM(12). POWNAMI{12), PNLNAMI25), APTR(59Q)
COMMON  PPTR{50), EPTR(EN), OPERISO),y Z(12), POWSPLLL12), IDENT(13)
COMMON DSCRPT{3,20)s «LTCIR{8,20), POWDIR{8,20), EPNDIRI[8,20)
COMMON PNLEFF(3592425),y ALT(1092,12)y POWER{1D,2,12)

INTEGER APTR, PPTP, EPTR, PIR
R EAL NEFLIN, NEF, NEFVAL

NEFLIN = N,
----- COMPUTE NCF FOR EACH AIRCRAFT AND COLLECT CUMULATIVE SUM
0O 2¢ I=1,NAC

----- PICK UP POINTEK TQ ALTITUDE FOR THIS AIRCRAFT AND
CALCULATE SLANT DI STANCE -----

PTR = APTR(1)
DIST = SQRTIY=*Y + J{PTR)*Z(PTR))

www== CALCULATE PENPAGATION FACTOR =w—=-

FIGURE C-15A. PROGRAM LISTING - SUBROUTINE ANEF
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OO

lalalel

é

1¢

13

14

15

1o
2¢

ANEF
l. IF LESS THAN OR EQUAL TO ZERO USE GROUND TO
GROUND PRUPAGATION,
2. 1F BETWEEN ZERQ AND ONE INTFRPOLATE BETVWEEN
GRUUND TO GROUND AND AIR TO GROUND PROPAGATION,
3, IF GKEATEKR THAN OR EQUAL TC CNE USE AIR TO
GROUND PROPAGATICN
-==== NOTE
PROPAGATIUN FACTOR IS CALCULATED ON THE BASIS OF THE
AMGLE GF ELEVATION OF THE AIRCRAFT wWwITH RESPECT TU
THE OBSERVER AND THE GROUND PLANE. PF = 0 AT
ARCSIN(I.775) AND PF = 1 AT ARCSIN{0,.125),
4 DEG 19 MIN AND 7 DEG 11 MIN RESPECTIVELY.
PF = {Z(PTR) / DIST = N.075) / Q.05
----- PICK UP PUINTER T0O PNLEFF LIST FCR THIS AIRCRAFT -w=--
PTR = EPTR(I)

IF (PF) S5y 5, 3
IF (PF ~ 1,) €&, 7, 7

----- GET FPNL ====-

P = EPNL(PTIR, 1, DIST)
G0 10 10

P = (1., = PFI®EPNLIPTR,1,DIST) + PF*EPNLIPTR,Z,0IST)
60 TU 1f

P = EPNLIPTR,2,DIST)

----- PICK UP POINTER TO EPNL CORRECTICON FOR THIS AIRCRAFT
AND COMPUTE TOTAL EPNL FOR THIS AIRCRAFY =====

PTR = PPTRLI)
P =F + POWSPL{PTR]

————— TRUNCATE EPNL IF LESS THAN 80 ===-=
NEF = O,
IF & = 75,) 16, 19, !3
IF (P = 8C.) 14y l4y 15
P = (80. + OPER(LI)) * (P = 75.) * 0,2
—-==- CUMPUTE NEF FUR THIS ATRCRAFT ====-
NEF = P + OPFRLI)
---=- COMYERT NEF FRUM LOG TN LINEAR AND ADD TO SUM =====

NEFLIN = NEFLIN ¢ 1J.%x(NEF/10.)
CONTINUF

cmwee SONVERT SUM FRCM LINEAR TO LOG ====-
NEFVAL = 17, ® ALDGIDUINERLIN) = 75,
FETURN

END

FIGURE C-15B. PROGRAM LISTING - SUBROUTINE ANEF
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SUBROUTINE APD

PURPOSE
TO COMPUTE THt NECESSARY ALTITUDES AND DELTA-EPNLS
AT A POINT ALONG THE FLIGHT TRACK,

USAGE
CALL APD (X)

DESCRIPTION OF PARAMETERS

X = DISTANCE ALONG FLIGHT TRACK FRUM START OF
TAKEUFF ROLL,

REMARKS
l. ROUTINE ASSUMES THAN TwO PROFILE POINTER TABLES
(ACALC AND PCALC) HAVE BEEN BUILT CONTAINING THE
PROFILE ENTRIES FPOM wWHICH TC CALCULATE THE
PARAMETER VALUES,
2. ROUTINE ASSUMES THAT SPECIFIED PROFILES HAVE
BEEN DEF INED,

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
CURVE

METHCD
RCUTINE PICKS UP PROFILE ENTRY FROM AFOREMENTIONED i
PREVIOUSLY BUILT TABLES AND COMPUTES THE PARAMETER VALUE
FROM THE SPECIFIED PROFILE FOR THE SIVEN VALUE OF X,
PARAMETER VALUE IS THEN PLACED IN TABLE WHICH IS PARALLEL YO
THE PROFILE POINTER TABLES.

00 05800 0 0850000 00 OP e OO O B0 ON 0T EPOEAE N OO ELS OO B DOOPPORENSIOOOEOTES NS

OO0 C OO0 OO0 0N

SUBROUTINE APD (X)

C
COMMGN  XSTART, XEND, DXy NAC, CONTUR, NMAX {4) com 1
COMMCN  NTET(4)y NFET(4), NALT(12), NPOW(12), ACALC(12), PCALCI12) cOM 2
COMMON  DSCNAM{27), ALTNAM(12), POWNAM(12), PNLNAM(25), APTR(59) coM 3
COMMIIN  PPTRISE), EPTRISC), UPERISO), 2(12), POWSPL(12), IDENT(13) COM 4
: COMMGN  DSCRPT(3,29), ALTDIR(8,20)y PCWDIR(B8420), EPNDIR(8,20) oM 5
; COMMUN PNLEFF(23542,25)y ALT(17,2,12)s PUWER(1042412) COM 6
L C
; CIMENSTON DUMY( 2,17)
: INTEGER ACALC, PCALC
I
i C
O eeme-- COMPUTLE ALTITUDLES =====
C
M = NTET(2)
DO 19 [=1,M
C
6 eea=- PICK UP PRUFILE NUMBER ==w===

FIGURE C-16A. PROGRAM LISTING - SUBROUTINE APD
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28
29
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AP)

J = ACALC(T)

°°°°° TEST FORk ZERD (1&, END OF STRING) me==a
I[F tJ) 20, 20, 1%

----- PICK UP NUXRER DF PUINTS DEF INING THIS PROFILE
N = NALT(Y)

“T=== LOAD YHIS PROFILE INTO DUMMY ARRAY —mmew
00 18 K=1,2
L0 18 L=1,N
CUMYIK,L ) =

----- CALCULATE PARAMETER VALUE ====-=

I{J) = CURVE( X,DUMY,N)

~==== COMPUTE EPNL ADJUSTMENTS ==m=e
M = NTET(3)
00 29 1=1,M

J = PCALC(T)

IF tJ) 30, 30, 25

N = NPOW(J)

DO 28 K=1,2

00 28 L=14N

CUMY(KyL) = POWER(L Kod)
POWSPL(J) = CURVE( X¢DUMY,N)

KETURN

END

FIGURE C-16B. PROGRAM LISTING - SUBROUTINE APD

C-49




OO OO OO OGO OO0 OO GO0

(@]

90 8000 0609 0500008000000 000 0080000 PNI0 S PO BPOTOD IO IENOINRCOOOPEOEOBSOERPOSINORLYS

FUNCTICN EPNL

PURPNDSE
TO COMPUTE AN EFFECTIVE PERCEIVED NOISE LEVEL AS A
FUNCTINN OF DISTANCE FRCM AIRCRAFT TO OBSERVER,

USAGE
VARTABLE = EPNLILIST, PRPGTN, DIST)

DESCRIPTION OF PARAMETERS
LIST - INTEGER TO SPECIFY WHICH OF 18 PNL v3. DISTANCE
FUNCTIONS TO USE FROM PNLEFF TABLE (INTEGER)

PRPGTN - PROPAGATION PATH 1 - GROUND TC GROUND
( INTEGER) 2 = AIR YO GROUND
EPNL ~ EFFECTIVE PERCEIVED NOISE LEVEL (REAL)
DIST =~ DISTANCE FROM AIRCRAFT TO GBSERVER [(REAL)
REMARKS

1o FUNCTION IS DEFINED FOR ONLY TwWO PROPAGATION PATHS
AND FOR DISTANCES FROM 12.5 YO 31500 FEEi. [IF DIST
IS OUTSIDE OF DEFINED RANGE OR PRPGTN IS NOT EQUAL
TGO 1 OR 24y AN ERROR MESSAGE IS PRINTED ALONG WITH THE
VALUES OF THE THREE CALLING PARAMETERS.
2. EPNL VALUES RETURNED FOR INVALID DATA
A. IF DISTANCE IS LESS THAN 12.5 FEET THE EPNL
AT 12.5 FEET WILL BE RETURNED.
Be IF DISTANCE IS GREATER THAN 31500 FEET THE EPNL
AT 31500 FEET WILL BE RETURNED.
C., IF PRPGTN IS NOT EQUAL YO 1 OR 2 4 VALUE OF
ZERO WILL BE RETURNED

SUBRQUTINES AND FUNCTION SUBPROGRAMS CALLED
ALOG10

METHQD
ROUTINE FIRST LOOKS UP TWO PNLEFF VALUES IN TABLE FOR
DISTANCES BOUNDING CALLING DISTANCE. INTERPQLATICN
BETWEEN THESE VALUES IS PERFORMED TC YIELD DESIRED EPNL.

CO PR P OSSP PT PR EC B PRSP PGP OO NN PPN NI PP RODNOIRRNOTIENSIBROOSTOIRPIEIETS
REAL FUNCTION EPNL(LIST PRPGTN.DIST)
COMMON  XSTART, XENDs DX, NAC, CONTUR, NMAX(4)
COMMON NTET(4)y NFET(G4), NALT(12), NPOW(12), ACALC(12), PCALC(12)
COMMUN  DSCNAME2D), ALTNAM{12), POWNAM{L2), PNLNAM(Z25), APTR(50)
COMMCN DPPTRISO), EPTRLEC), OPER(S0),y Z(12)y POWSPLI12)y TOENT(13)
COMMON  GSCRPT(3,20)y ALTDIR(8,20)s POWDIR(8,20), EPNDIR(B,20)
COMMON  PNLEFF(35,2,25)y ALTI1042912) 9 PUWERILID 2412}

INTEGER  PRPGTN

FIGURE C-17A. PROGRAM LISTING ~ FUNCTION EPNL
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16

17

EPNL

KEAL LOGD, LOGD L

To=== CONVERT DISTANCE TO LOGARITHMIC SCALE UPON wHICK PNLEFF

TABLES ARE LASED =~mwe
LOGH = 10, = ALGGI9DIST) - 1€,
----- CHECK FOR INVALID PARAME TERS w=eww.

IF (PRPGTN) 14, le, 2
IF (PEPGTN - 2) 11y 11, 14

IF (106D - 31,9 15, 12, 12
IF ttoGp - 35, 13, 16, 16

T=w=== PAFAMETERS ARE VALID =weaeo
===== TRUNCATE FRACTION PART OF LUG DISTANCE w=we-

iL0GD
LOGDIL

LOGD
1Lo6D

[ ]

T==== LOOK UP BUUNDING PNLEFF VALUES ~wee-

PNLEFF(ILOGO.PRPGTNyLIST)

Cl =
€2 = PNLEFF(ILOGD*I,PRPGTNleST)

~==== INTERPOLATE =-eu-
EPNL = C1 « (C2-C1)%(L06D-LOGOL

RETUPN

===~= PARAMETERS ARE INVALID =weea

EPNL = n,
G0 YO 17
EPNL = PNLEFF(erPPGTN,LIST’

GO 10 17

EPNL = PNLEFF(BS:PRPGTN.LIST)

WRITE (3, 30n}) L1ST, PRPGTN, DIST
RETURN
3001 FORMAT (*0v, 2nx, 'FUNCTICN EPNL - INVALID INPyT PARAMET ER®
1 21Xy 'LIST =0, 13, PRPGIN =, 13, '+ DIST =', F9,0)
END

FIGURE C-178. PROGRAM LISTING - FUNCTION EPNL
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FUNCTIUN XNt W

PURPCSE
COMPUTE A VALUe OF X CN THE CURVE Y = M # LUGIX) ¢ B
GIVEN THF VALUF OF Y FOR WHICH X IS TO BL CCMPUTED AND
Tw XY COURDINATES ON THE CURVE

USAGFE
VARTABLE = XNEW(X1ly Y1y X2y Y24 YNEW)

DESCRIPTION OF PARAMETERS
X1 =~ VALUE OF X AT FIRST COOCRDINATE POIINT

Y1 - VALUE DF Y AT FIRST CCGORDINATE POUINT
X2 = VALUE OF X AT SECUND COORDINATE POINT
Y2 = VALUF COF Y AT SECOND COORUINATE POINT
YNEW = VALUE OF Y FOR wHICH X IS TO BE COMPUTED
XNFw = VALUE OF X AT Y = YNEW
REMARKS

1« IF Y1 AND Y2 ARE THE SAME, THEN XNEW IS SET
EQUAL TD x2.

2. IF EITHER X1 OR X2 ARE EQUAL TO OR LESS THAN ZERO,
THEN XNEwW IS5 SET wQUAL TO ZERQ.

SUBRCUTINES AND FUNCTION SUBPROGRAMS REQUIRED
NONE

METHND
THE EQUATION USED IS GIVEN IN STATEMENT 30.

PO 00 OO0 F P08 T F 00 0O PEOSROLP VOB ORE N8 BSOS EDROCODDPOOSOENORESSEOONIOSEPONELOESIOSETSTDS

10

2C

£y

REAL FUNCTION XNEw (X1, Yl, X2y Y2, YNEW)
----- CHECK FOR INVALID PARAMETERS ===w=~
IF (Yl - Y2) 2, 1G,y 2
[F {X1) 2Cy 204 3
IF (x2) 20, 23, 30
mmeew [F Y] AND Y2 ARE THE SAME ==e=-

XNEW = X2
RETURN

~=-== JF X1 AND X2 ARE LESS THAN OR EQUAL TQO ZERQ ====--

XNEW = 0,
FETURN

e==== [F PARAMETERS ARE OK =====

XNEW = X2 * (X2/X1)**{ L YNEW=Y2)/(Y2-Y1))
RETURN

END

FIGURE C-18A., PROGRAM LISTING = FUNCTION XNEW
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FUNCTION (*PCOR

PUKPOSE
COMPUTE THE NEF COFRECTION FOR A GIVEN NUMBER OF
DAYTIME(DTO0 - 22C0) AND NIGHTTIME (2200 -~ 0700)
AIRCRAFT OPERATIONS.

USAGE
VAR IABLE = OPCOR(NDAY, NNITE)

DESCRIPTION OF PARAMETERS
NDAY - NUMBRER OF DAYVIME GPERATION (REAL)

NNITE = NUMBER GF NIGHTTIME OPERATIONS (REAL)
OPCOR =~ VALUF OF NEF CORRECTION (REAL)
REMARK S

1. IF THE TOTAL NUMBER OF UPERATIONS (DAY AND NIGHT)
IS LESS THAN OR EQUAL TO ZERO, A VALUE OF =10n d1ILL
BE RETURNED AS THE NEF CORRECTION.

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
ALOG10

METHOD

THE DEF INITION OF THE NEF CORRECTION FOR A GIVEN NUMBER
OF DAYTIME AND NIGHTTIME OPERATIONS IS GIVEN IN STATEMENT 1.

PR 0 00 00 PSP 0P CEBLSLE0 0P OGO LN0 P8 80 0000008000000 00CECSCSIOIBPRRPROIRNDPOOIPOSETPIEOTDS

REAL FUNCTION OPCOR{NDAY, NNITE)
REAL NDAY, NNITE

----- CHECK FOR INVALID PARAMETERS ====—-

A = NDAY/20. ¢ NNITE/1l.2
IF (A) 5y 5, 1

----- PARAMETERS ARE VALID., CAULCULATE CORRECTION =====-

1 GPCOR = 10, * ALOG10(A)

RETURN
------ PAKAMETERS ARE INVALID., SET CORRECTION EQUAL TD ~100 ==~
5 OPCOR = ~100.
RETURN
END

FIGURE C-19. PROGRAM LISTING - FUNCTION OPCOR
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RFEAL FUNCTICN CURVF

PURDPYSE
COMPUTES A Y VALUF FPR A GIVEN VALUE UF Xy wdfRFf
Y = F(X) IS CRFEINED BY X,Y POINTS COHNNFCTRD BY CTRPATOLHT
LINE SEGMENTS, {SET el Nw)

USAGH
VARTALLF = CLuVE (XLy "UMY, APTS)

UESCRIPTICN CF PAQAMETERS
XL = VALLE OF X FCR WHICH Y IS T RE COMPUTED
PUMY ([9Jd)= TARLE OF X,Y POINTS TUL DEFINE FUSCTIUN,
I =1 FCR X, 2 FCR Y
NP TS - NUMBER OF X,Y PCINTS CEFINING FUNCTILN

RFMALKS

1.  OUMY ARRAY MUST RE CRLCLIED SUCK THAT VALUFS UF X
ARE CONSTANTLY [MCREASIMG

2 IF NPTS IS TCQUAL TO 0R LESS THAw 7F20, A VALUr
CF ZERC WlLL RF RETURNFD

3. IF THE VALUE OF XL DCES NOT LIE WITHIN THF PFFIMED
RANGE OF THF FUNCTIUN, THEN THE VALLE OF Y FOR THE
DEFINED VALUE CF X WHICH IS CLOSEST T9 xt WILL BE
RETURNEDS (IE THE FUNCTION LCUCKS LIKE THIS,)

»~

lcooc-n r‘t"lr\FC RANGE oooo-'ool

— g P R g pumg P S gy pemy P et g by M e ey g T

SUKROQUTINES AN, FUNCTICNS REOQUIRELD
NUNFE

FIGURE C-20A. PROGRAM LISTING - FUNCTION CURVE
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QAL FUNCTICON CURVE [xL, CUMY, NPTS)
OIMENSTON DLMY({?, 10)
=
l" ‘NPTS - 1’ 6| ‘)r l
TE UXL ~ 3LMy(1, ) S5e by 2
s M 3 J:J'.\'pls
I (rL - nymy {1341 4, 5, 3
I CONTI U
I SO
4 1= 4~
CURye = (TurMY( 2,4 - PURY (2,0 ) )% (XL - DUVY(I'I))/(FHNY(l
L PUMY (1, 1))+ FUMY (24 1)
RETURN
5 CURVF = DUMY (2, .)
RETULAN
6 CURV(' =0
RETULAN
N

—

FIGURE C-20B. PROGRAM LISTING - FUNCTION CURVE
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APPENDIX D

COMPUTATION OF CONTOURS FOR PARALLEL RUNWAYS
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APPENDIX D
COMPUTATION OF CONTOURS FOR PARALLEL RUNWAYS

The NEF program computes the lozi of points of equal NEF
value resulting from operations along a single flight path..
Although 1t 18 possible to compute the NEF contours for many
different flight paths 1n sequence, the program dces not take
into account the possible influence of operations on other
nearby flight paths.

Larger airports in particular, are likely to have runways
parallel to each other. Consequently the operations on one
runway may influence the location of the contours about the
other. There are two ways tc solve this problem. One is to
compute the NEF contours fcr the two flight paths directly,
using a modification of the "normal" NEF program. Although
conceptually very simple, this approach requires considerable
more main storage, hecause the two paths may well have different
profiles assoclated with them. As all efforts have been made
to keep storage requirements to a minimum, so that users of
small computers may use the program, expanding storage
requirements for this purpose seems inconsistent.

The path chosen was to use the output of the NEF program as
input tor a merging program, which constructs a summed contour
from the digital form of the NEF contour output. This program
is completely serarate from the NEF program although it needs
the output of the NEF routine as input. In this report the
merging program has been named MERGENEF. Dependent upon the
needs of the user, however, the program can be lncorporated in
the main NEF program. Input and output media for MERGENEF as
well as the particular way in which 1t may be called will be
dependent upcen the operating system and the preference of the
programner.

The MERGENEF program will accept the perpendicular contour
distances tc the flight tracks of two parallel, arbitrarily
displaced tracks, and will compute the proper NEF contour
distances for the operations on the two paths together. In
order to perform this task the following input 1s required:

a. Title Card. This card is for identification and can
contailn up to 80 characters of identifying information.

D-1




Columns

1-7
8-14

15-18
19-22
23-26
2730
31-34
35-38
39-42
43-46
47-50
51-54

golumns

1-7

8-14
15-21

TABLE VIII
MERGED CONTOUR CONTROL CARD #1 FORMAT

Contents Mode

Distance along flight track Integer
to commence merging

Increment along flight track "
between successive computaiions

NEF value of l1lst merged contour Real
" " 2na " " "
" moon 3pg oM " "
" " " 4th " " "
" nmooon ggp oM " "
""" 6th " " "
n U £ " "
" " 8th " " "
" Y " "

" n °t lo tIA 11 1" "

TABLE IX
MERGED CONTOUR CONTROL CARD #2

Contents Mode

Distance along the flight track Integer
to terminate computation

Offset in the X-direction n

Offset 1n the Y-direction "

D=2

n
"
"

"

Range

"

"

» e
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TABLE X
CONTOUR CONTROL CARD FORMAT

L~ ]

Columns Contents Mode
1-7 Distance along flight track for Integer
: the firsc data point
8-14 Increment along flight track "
between successive data points
15-18 NEF value of the 1lst NEF contour Real
19-22 N S "
23-26 " L '3rd " " "
27-30 " moom " hgh M " "
31-34 " "oom " 5th " " "
35-38 S 1 " "
39-42 L - S "
43-46 moomomowoggy v "
47-50 " """ ogth " " "
51-54 """ " 10th " " "
D-3
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Columns
1-7
8-14
15-21
22-28
29-35
36-42
b3-49
50-56
57-563
64-70
11-77

Columns

1-7
8-14
15-21
22~-28
29-35
36-42
43-49
50-56
5763
64-70

Distanc=

"

"

"

"

TONTOUR CLOSING CARD FORMAT

Closing distance

"

1L

"

"

1st
2nd
3rd
bth
5th
6th
Tth
8th
g9th
10th

TABLE XII

Conten*s

r-distance
NEF contour

Contents

2nd
3rd
4th
5th
6th
7th
8th
9th
10th

D-4

n

1"

"

DATA CARD FCRMAT

7"

1"

of 1st NEF contour

Mode

Integer

n

n
"
"
"

"

Mode
Integer
"

n

"

"

"

"

11}

"

Range
>0

Range

>0

. ——




T T I O NP s e

b. Merged contour controel card #i. This card specifies the
location along the flignt path where contour calculations
are to commence and the increment along the flight track
for which the contour distances are to be computed. The
set of NEF contour values for which the contour distances
are to be computed must also be specified on the card.

c. Merged contour control card #2. This card specifies the
point at which the merging process is to be terminated as
well as the offset of the runwavs (flight paths).

For each of the two ccntours to be merged the data to be
processed must appear in the followving sequerice:

a. A titie card. This card identifies one of the contours *
be merged (up to 80 characters are allowed).

b. A contour control card. Thils card details the stsrting
location and the interval along the track of successive
data carqds and the NEF values of the successive data poirts
on each card.

¢. Data cards containing the distance along the flight fracl
and the distances to the contours for the given trac™.

d. A blank card.

e. A card with the closing point of the varicus NEF contours.
The columns pertaining to contours which do not close in
the interval under consideration are left blank.

f. The same seéuence as a through e but now for the second
track.

The various card formats are described in Tables VIII
through XII.

All distances, which are read into or generated by the
program must be uniquely defined. In order to make input to
MERGENEF compatible with the output of the NEF program the
data describing the contours for each runway are accepted in
the same form as the output generated by the NEF program. For
purposes of output, however, a unique origin must be specifiled.
MERGENEF assumes that the point of takeoff roll of the first
runway for which data are entered 1s the new crigin. As the
contours obtained will generally be plotted, the output of
MERGENEF 1as been organized with this use for the data in mind.
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FIGURE D-1. ALGORITHM TO FIND CORRECT OFFSET DISTANCES,

> -

_,i X0

To find the correct offsat distanc2s, do the following:
1. Choos2 one of the two runways to b2 the datuin line.

2. Standing at the beginning of this runway and looking along the
flighttrack, is the other runway on the left or on the right?

3. [f the other runway is on the left, YO is negative.
If the other runway is on the right, YO is positive.

4. Still looking down the flighttrack, is the beginning of the other
rnway chead of you or behind you?

5.  if the othe~ runway is ahead, X0 is positive.

If the other runway is behind, X0 is negative.
If the other runway is right next to you, X0 is zaro.

EXAMPLE: Runways 25-L and 25-R  Eost Mythical Municipol Aimport 1970,

1. Choose Ist. runway to bs 25-L. 1. Choose Ist. runway to be 25-R.
2, 25-R is to the right. 2. 25-L is to the left.
3. YO0 = +7000 3. Y0 =-7000
4. Beginning of 25-R is ahead. 4, Beginning of 25-L is behind,
5. X0 = +2000'. 5. X0 = - 2000,
For results compore Fig. D-2. For results compare Fig. D-3.
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The output for each point along the flight track, whi:h is
considered bty the program as the datum line, consists of 4 sets
of numbers. The first row gives the contour distances to the
right of the right hand runway. The next two rows give the
contour distances between the two runways, those clcsest to
the right hand runway first, and the final row gives the
contour distances to the left of the lefthand runway. All
references to left and right are for a person looking down the
flight track. All distances, which are to the left of the
datum are given a regative sign.

The offset of the runways 1s also referenced t¢ the same
origin, and a displacement in the X-direction (along the
track) given by the approrriately signed distance. The offset
in the y~direction follows the same convention as 1is used in
specifying the output. If the second runway 1s to the right
of the first, the sign of the y-offset is positive, on the
other hand, if the second runway is to the left of the first
the y-offset 3is negative. A simple algorithm to find the
correct offset values 1s given In FMlg. D-1.

The examples, whlch we have carried through in Appendix A,
can also serve here to 1llustrate the procedure. We assume
that each of the two examples gives the operations on only one
of two parallel runways. The deslired contours are then obtained
by using the MERGENEF program. The results are shown in
Figs. D-2 and D-4 for the 1970 and i$90 forecasts respectively.
Fig. D-3 shows an alternate computation of the 1970 contour
to demonstrate how either one of the runways can be chosen for
the datum.

A few words of caution are in order. The MERGENEF program
is in essence an interpolation scheme which generates a summation
curve from two overlapping curves. It is clear, that such a
program is most accurate when a large number of points are
known between which the desired curve must be fitted. The
routine becomes therefore inaccurate when only a few contours
are still existence at a particular X-value. In particular 1if
only one or two contours are left (at fairly large X-values)
the program cannot compute the contours accurately and the
resultant output shows a diverging rather than a closing
contour. The reason 1s that at those points the program
performs on extrapolation, rather than an interpolation.
Similarly the contour with the smallest NEF value is always
extrapolated (i1t is always further away than the contours it
was generated from) and therefore 1t is better to supply the
program with one lower value NEF contour than is of interest
(1.e. 1f the 25 NEF contour 1s desired MERGENEF will compute
its location more accurately if the 20 NEF contour 1is also
known to the program).

D~-7
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As 1t 1s necessary to punch the NEF contour information into
cards for input to MERGENEF it is more convenient (and it
eliminates errors) to have the computer punch out the necessary
information while the MN.F contours are computed.

One way to achieve this 1s shown in Fig. D-5. Tie modi ™led
NE¥ routine MODNEF will punch out the cards needed by MERGENEF
in the right sequence. It is up to the user, however, to
supply the 1ldentifying and control cards needed to run the
merging program. This can be added after all cards are punched
out and sorted into parallel runway sets. If cards are not
the medium chosen to punch the MODNEF output (but for example
a tape or disk), the user will have to make sure that the
needed control information is inserted in the MODNEF output
stream. Such extensive modifications are not within the scope
of this text.

A flowchart of the MERGENEFF program is given in Fig. D-6,
a program listing in Fig. D-7.
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DUUBLE PUNWAYSET 25(-2%R 197¢C
START= C INTERVAL= 2000 CONTIURS
STOP = 16000 Xo¥ DFFSET OF 2ND RUNWAY= 200

EAST MYTHICAL MUNICIPAL AIRPORT
START= 0 INTERVAL=

EAST MYTHICAL MUMICIFPAL AIRPCRY
STAFT= o INTERVALS=

- FIRECAST 1970 25-L
CONTIURS

2000

- FORECAST 1979

2000

25-R

COUNTQURS

25. 30.

N
25. 30.

25. 30.

35. «0.

7300

45,

35, 40. 45.

35, 40.

‘5.

DISTANCE TO MFRGED CONTOUR (IN FFET) FROM FIRST RUNWAY

CONTOUR VALUES 2% 0. 35. “0.
X VALUE= 2)C00.
TC RIGHT 12117 190R4% Q709 1o b4
BETHFEN LM87 s091
RUNWAYS 2575 1964
YO LFFY ~6h&6 =34n] ~242) =]86G2
X VALUF= «0CC.,
10 C1GHT [166n  101cy 0521 391
BRI TWFEN 4531 5418
RUMWAYS 21113 1307
T LEFTY ~4CR) =24H? =2065 =138
X VALUE= ACCO.
TO FIGHT 11c71 Qany N6 3 RPICT
At TWEEN 3r2% 2] 3 5696
RUNWAYS 2912 1749 1257
TO LEFT =361 =2617 -1749 =1N654
X VALUL= 8N00.
0 RIGHT 11¢ 24 614 R745 2053
IFTwWEEN 2717 LY X%} 5944
RUMWAYS 26817 1592 1012
TC LEFTY -13p] =24r) -1577 -Qq4
X VALULE= In0ee,
TO PIGHT 1246% 930§ R&TSH 7004
AL TWEEN 45 30 5415 59489
RUNRAYS 299] 19714 1213
TO LEFTY =3¢l13 =2R6N =]N7) =]192
X vapLut= 12000,
TO wIGHT 10¢ed acQe ra78 A19%
RETWEFMN 45 TAH 5779
RUNRWAYS 22061 1657
YO OLFbY =6 172 =114 <2240 -l4bh
X VALUC= 1a0rn,
T RIGUTY 11763 t0le? 3204 o7
Bt TWEEN Lh4n 5610
PUNRAYS ch20 1408
TO LEFT «5376 =3867 <26(7 =113099
X VALUE=  1a60CO,
TN RIGHT 12119 10385 Qng 2 d4an]
BLIWEFN 417] S$574
RUMKAYS 2673 12717
TO LERY «8QA]1 =4048 =242 =]12A48
FIGURE D=-2. EXAMPLE OF COMPUTER
DISTANCE LISTING, E

©S5.

PL73
58209

923
~-920

7320
6272

736
=132

7732
6264

534
-590

7590
6395

ui6
-¢P9

1589
61113

754
-T46

7746
6244

anp
-30%

Ta3s
6176

631
-487

1647
6360

168
-%72

-—

50,

T666
6340

510
~-4Q7

1497
h6R9

390
- 384

73R4
n600

229
-302

r3c?
6710

36t
=3S

7345
h63d

4a?
~46)

Tan?
4551

162
-3492

1342

bb4n
0

55.

7321
5771

87
-236

12 1%¢
6%12

36
~-178

TL7H
59863

13
-137

7137
59RA”

L]
-164

Tlo4
5958

171
-2C1

1201

&RQN
¢

50.

50.

5C.

OUTPUT - MERGED CONTOUR
MPLE

55.

55.

55.



in.

15, 4N, 45,

=73C¢

390,

30.

15, 40, 45,

15, 40. 45,

FROM FIRST PUNWAY

JOUBL E RUNWAYSET 25 -25R 1910 ALTFRNATE COMPUTATION
START= o INTLRVAL= 2700 CONTIURS 25.
sToP = 1610C Xe¥ OFFSET CF 2ND RUNWAY= ~20N0,

SAST MYTHICAL MUNICIPAL AIFFORT - FIRFCAST 1970 25-R
START= o INTERVALS 21770 CONTOURS 25.

ZAST MYTHICAL “UrICIPAL AIRPRRY - FORECAST 197C  2%-L
START= r INTERVAL = 2970 CONTIIIS 25.

LISTANEH T0 MEFEGED LATIUR (IN FEFT)

TONTOUR VAL UIF S 28, AC, 5, 40, 45, 5C.

X VALUF= N

TO FLGHY 5117 3844 27499 1607 1173 b4 b
At TWFEN “442% =S5606 =670 ~h&RI
RUNKWAYS ~21%2 =-1978 ~«117) -653
T (FHTY —l115%0 =100 =9421% <3872 =772 =1497
X VALUE= 2nr0n,
T R DunT L& LN 14c4 YA 149} az2n 07
RETWFEN “ly il =hnN) k3R Y -AK09
RUMWAYS 2405 =150 -927 -51¢
Ti LERT —11fRN  =NCET  ~00K% =HINO -T712 T304
x VALUE= HN0N,
T RIGHT «r7] PCF? AR 1In? 132 Irs
BFTWFEN =60KRT =621 25042 -AA95  =4T]T
RIINWAYS =327y =241 =-11303 =715 =399
T¢ LFFT “Ire Al =RlY =b el =iLS54 -T753) 7372
X VAL UF= IO,
T &loMt “wie 2nla 1749 IR LY HheN 02
BETwtery S A L AL UL AL L LY R
RIMWAYS <2172 =175 =]C6& =424 =2¢&)
Ti) LF+T “]"Fd] «Qaf] =8P 27617 =THAT =T3S
Y VAL UE:= antn,
0 Plnnd YA RELY 1874 DTN A~RQ 365
BE TwWFE? =5CHH  =3028 =6 Tie «l Jhh  «h8YH?2
RUMRAYS, =244 «ltdy =011 -tH4 LR 1Y,
T LFET =103 =NpCY =87 «E]A2 = lT4e  =T4K]
¥ VALUF= 17nh~,
R JunT Y Fure [ 1194 Tt Y%
WETWEE™ k744 5040 «n] 1T =AK4T
RUMWAYS «7023 =122C -15% -H4f
Tr. LEFT L1 7¢2 =1N16®  «i00) =¥Hul =7300 0 <730
¢ VALUFa  12rnn,
Vi FIGHT «7613 N2 22L"% 1aa? an9 1L¥4
ARE TWFFY =647 =5%3] <A4TN
RUINWAYYS A LNEER ] EY -433 -4
Ti LFET “12CTH =P 06T -0E0Y =03 %k aY ol
X VALUF= laefi”,
o RGHT aln EEL) e 1421 497 ¢
it Twh &S 128 K722 =b6}]
AINRAYS =0H924 =42 -4539
T . AFHT “12-11 11760 =€&pu  -dD23Y <7472 n

X VAL UEs 1anrr,

Tk IGET ta 4704 24m® 13171 418 [

af Taftt K210 =%30H

RuNWAYS -2816 =]30% -474

7.0 tfk? “1407C <12 <uds ) =v]4? ¢ ¢

FIGURE D-3. EXAMPLE OF COMPUTER OUTPUT - ME
DISTANCE LISTING, ALTERNATE COM

EXAMPLE 1
D-10

95,

321
“6912
~22h
-723¢

236
5061
-H?
AR

[ A
-H4ns
-3,
-7]!?

137
-nQ8 2
-11
=1l¢e

164
Y P A
-4
-rerl

2C1
-7

5C.

50,

SCe

55.

55

58,
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DOURLE RUNWAYSETY 25L-25R 1990
START= 0 INTERVAL= 2000 CONTOURS 25. 30, 35. 40. &5. 50.
STOP = 100000 X, ¥ OFFSET OF 2ND RUNWAY= 2000, 7200
EAST MYTHICAL MUNICIPAL A[RPORY = FURECAST 1993 25-L
START= 0 INTEPVAL= 2000 CONTOURS 2%, 30, 35, 40. 45. 50.
EAST MYTHICAL MUNICIPAL AIRPURT =~ FORECASY 1990 25-R
START= 0 INTERVAL= 2100 CONTOURS 25. 3J. 35, 40. &5, SC.

CISTANCE TO MER3ED CANTUUR (IN FEET) FROM FIST PUNWAY

CONTOUR VALUFS 2% in, 35, 40, 65, 50,
¥ VALUE= 20C¢0.
TC WIGHT 16770 13175 11774 17699 99190 Qa021
AFTWFEN 4117 4370
RUNRAYS 2352 1559
TPh LEFT -A715 =5253 =4062 -=311T =2276 -155N
X VALUE= 4000,
10 RIGHT 13¢65 12228 11051 10112 Q277 8550
BFTWFEN 612 4716 5458
RUNWAYS 2771 1804 1141
TO LEFT =8716 <=46457 <~243] -2570 ~-1788 <-1l44
X VALUE= 600N,
70 RIGHTY 12¢P2 1164462 10425 150K 8797 Rl&s
AETWEEN 43R2 5239 5A60
RUNWAYS 26417 1427 1076
10 LEFY =5325 =4lbT? =3206 <=2%53 ~1619 -1068
X VALUE= ROCD .
TO PIGHT 12300 11156 1NZ20% 9362 B6139 4065
AF TWEEN 45867 5375 8924
RUNRAVS 3469 2324 1446
TO LEFRT =5277 =4600 =3762 =3367 <2322 -1642

X VALUE= 1C0CO.
T0 FIGHT 122¢9 11597 10081 10367 9322 8442

RETWEEN 4504 5529
RUNWAYS 2340 1362
TO LEFT =7269 =6022 =567 =3435 <2321 -1303
X VALUFs 120C0,
T RIGHTY 17273 13426 129C1 10897 91315 3310
AFTWHEN 4632 SA11
RUNRAYS 2638 1179
TL LEFT ~9¢a67 =9409 =-61s1 =3729 <2220 =119
X VALUE= 14CON.
T+ RIGHT 16661 15217 1222] 10998 Q26bL q167
BETREFM 4531 SPR14
RUNWAYS 23)% 853
TO LEFT -11€72 «10RAT? =4352 =36%4 =20300 -867

X VALUE= 16000,
TO RIGHT 16265  179¢M 13731 10867 1?7 1901

AE TREEN 4«70 bles
RUNWAYS 2063 400
TO LEFT -163r] =10872 =-63847F =3751 =-189) ~4h6
X VALUE= 1eQCr0.

TO RIGHT 22685 145R2 138A) 10764 8895 7484
BETWEEN 4977

RUN®WAYS 508 11N
10 LEFT =17181 -11626 =670 =1000 =159 0

55,

3333
S5690

919
~05)

7951
5091

612
-654

1656
6387

T34
-R01

7803
5261

193
-q8n

THRQ
6201

703
“7T11

M2
n291

362
-394
7396
6636

-91
1691

6920

()

FIGURE D-4, EXAMPLE OF COMPUTER OQUTPUT - MERGED CONTOUR

DISTANCE LISTING, EXAMPLE 2

D-11

55.

ss.

55.



CISTANCE TO MERGED CINTOUR (IN FEET) FROM FIRST RUNWAY

CONTDUR VALUES 25. 30, 35, 40. 45, 50. 55.
X VALUE= 20000,

TO RIGHT 26219 19570 14009 10617 8506 0 0

BETWEEN 5334

RUNWAYS 1251

TO LEFT -20293 ~12450 ~6926 -3426 ~-1205 0 0
X VALUE= 22000.

TC RIGHT 28429 19955 13920 10627 8203 0 0

BETWEEN 5765

RUNWAYS 738

TO LEFT -21410 -12929 ~-6828 =~3204 -597 0 0
X VALUE= 24000.

TO RIGHT 28373 19924 13835 10203 7694 0 0

BETWEEN 6271

RUNWAYS 9

TO LEFTY -21393 -13013 -6715 -29328 ~49 0 0
X VALUE= 26000,

TO RIGHT 28848 20175 13748 9925 7037 0 0

BETWEEN

RUNWAYS 6393

TO LEFT -22117 ~-13051 -€587 =-2598 0 0 0
X VALUE= 28000.

TG RIGHT 29790 20271 13604 9585 0 0 0

BETWEEN

RUNWAYS

TO LEFT -22861 ~13193 =~6444 -2184 0 0 0
X YALUE= 30000.

TO RIGHT 30038 2023C 13428 9168 0 0 0

BETHKEEN 1868

RUNWAYS 2490

TO LEFT -23015 ~13161 -6259 -1663 0 0 ¢
X VALUE= 32000.

TO RIGHT 30072 201%3 13232 Re 44 0 0 0

BETWEEN 4797

RUNWAYS 1325

TO LEFTY -23C73 -13072 -6042 -1000 0 0 0
X VALUE= 34000.

TO RIGHT 30183 2007R 13012 7079 0 0 0

BETWEEN 5734

RUNWAYS 78

TO LEFTY -231R3 -129Q2 -5794 -40Q6 0 0 0
X VALUE= 360C0.

TO RIGHT 302646 12979 12756 7405 0 C 0

BETWFEN

RUMNWAYS 6a35

TO LEFT ~-23210 ~12R91 -5517 0 0 0 0

FIGURE D -4, EXAMPLE OF COMPUTER QUTPUT - MERGED CONTOUR

DISTANCE LISTING, EXAMPLE 2 (CONTINUED)
D-12 E




I

DISTANCE TO MERGED CCNTOUR (IN FEET) FROM FIRST RUNWAY

CONTOUR VALUES 25, 30, 315, 40, 45, 50. 55,
X VALUE= 38000,
VO "IGHT 30242 19862 12476 0 0 0 0
‘ BE i WEEN
RUNWAYS )
TO LEFT -23219 -127¢6 =5200 0 0 0 0 '
i X VALUE= 4C000.
T0 RIGHT 30261 19736 12154 0 - 0 0 0
' RETWEEN
RUNKWAYS
TO LEFT -23226 -12633 -~4839 0 0 0 0
' X VALUE= 42000,
T0 RIGHT 30251 1€567 11784 0 o) 0 0
BETWFEN
3 RUNWAYS
TO LEFT -23221 -1264P8 =-6424 0 0 0 0
X VALUE= 44000.
T0 RIGHT 30242 19447 11359 0 0 0 0
BETWEEN
RUNWAYS
TO LEFT 22211 -12330 =-3954 2 0 0 0
X VALUE= 46C0C.
TO RIGHT 30235 19285 1085¢ C 0 0 0
BETWEEN
RUNWAYS
TO LEFT -23203 -12161 =3397 0 0 0 0
X VALUE= 48000. :
TO RIGHT 30232 19112 10273 n 0 0 0 i
BETWEEN } .
RUNWAYS i
TU LEFT -23200 -11979 =2637 0 0 0 0 i
|
X VALUE= 50000, ]‘
TO RIGHT 30234 19927 9433 0 0 0 n '
BETWEEN 4150 {
RUNWAYS 242 ;
TO LEFTY -23203 -11785 ~-1199 0 0 0 0 |
X VALUE= 52000, i
TO RIGHT 30244 18730 7627 0 0 0 0 3 {
BETWEEN AROS :
RUNWAYS 163 ‘
TO LEFT -23213 -1157R  -8643 0 0 0 0
X VALUE= 54000,
TO RIGHT 30263 1R51¢  T680 0 0 0 0
BETWEEN 6839
RUNWAYS 123
TO LEFT “tE 80 -11355 =385 n 0 0 0 -,
l FIGURE D-4. EXAMPLE OF COMPUTER QUTPUT - MERGED CONTOUR

DISTANCE LiSTING, EXAMPLE 2 (CONTINUED)
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OISTANCF TO MERGED CUNTUUR (IN FEET) FROM FIRST RUNWAY

CONTOUR VALUES 25. 3c. 35, 40, 45. 5C. 55.
X VALUE= 55000, '

TO RIGHT 30292 182¢2 T445 0 0 o 0

BETWEEN 6879

RUNWAYS 74

TO LEFY ~23263 ~1111% =329 0 o] 0 0
X VALUE= S5R000.

TO RIGHT 30336 18049 7233 0 o] 0 0

BETWEEN LEVE)

RUNWAYS 24

TO LEFT =23309 ~-108%9 -84 0 0 0] 0
X VALUE= 60000.

TO RIGHT 30397 1778 7050 0 o] 0 0

BETWFEN

RUNWAYS 69179

TO LEFT =23374 -'05F3 c ¢ 0 0 0
X VALUE= 62000,

TO RIGHTY 10480 17508 n 0 c 0 0

BFTWEEN

RUNWAYS

TO LEFT —23462 -102°95 0 0 0 0 o
X VALUE= 640006,

YO RIGHT 30593 17205 n 0 0 0 0

BETWEEN

RUNWAYS

YO LEFT =235¢0 =-9942 7 0 ] 0 0
X VALUE= 66000.

TO RIGHT 30743 16876 0 0 0 0 0

BETWEEN

RUNWAYS

TO LEFT =23740 =9610 gt 0 0 0 0
X VALUE= 48000,

TO RIGHT 30044 16517 Q 0 0 0 0

BETWEEN

RUNWAYS

TO LEFT =23951 -9221 J 0 0 0 o
X VALUE= T00CO0.

TO RIGHT 31210 1lei2l 0 0 0 0 0

BETYWEEN

RUNWAYS

TO LEFT ~24234¢ =R7¢3 0 0 0 0 0
X VALUE= 72000,

YO PIGHT 31574 15682 o] 4] 0 o 0

BETWEEN

RUNWAYS

TO LEFT =24622 =8306 0 0 0 o] e

FIGURE D-4. EXAMPLE OF COMPUTER OUTPUT - MERGED CONTOUR
DISTANCE LISTING, EXAMPLE 2 (CONTINUED)
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~u~m

DISTAMCE TU MEKGED CONTOUR (IN FEET) FROM FIRST RUNWAY

CONTOUR VALUES 25, it a5, 45, 50. 55.
X VALUE= 74000.

TO KIGHT 32061 15183 0 0 0 0

BETWFEN

RUNWAYS

TC LEFT -25139 =7760 2 o) 0 0
Y VALUE= 75000,

TO RIGHT 32757 14626 4] 0 0 0

BFETWEEN

RUNKAYS

TO LEFT -25869 -71neg 4] 0 0 0
X VALUE= 789200,

TQ RIGHT A3 TR 13030 N 0 ¢ 0

BETWFEEN

RUMWAYS

TO LEFT ~-27133 =6242 o] 0 0 0
X VALUE= 80000.

TO RIGHT 35871 13024 0 0 0 0

SETWFEN

PUNWAYS

TO LFFT -29412 =4996 0 0 C 0
X VALUE= 82000,

TO RIGHT 45890 11480 0 0 C 0

BETWEEN 1373

RUNWAYS 672

TO LEFT ~46 585  =43P7 0 0 0 0
X VALUE= 84000.

TQ RIGHT 105704 10465 ] 0 0 0

BETWEEN 6778

RUNWAYS 203

TCO LEFTY -99396 =3245 2 0 0 0
X VALUE= 86000.

TO RIGHT 108C15 10044 n C 0 0

BETWEEN 4199

RUNWAYS 181

TO LEFT ~102314 ~-2R202 0 0 0 0
X VALUE= BRCQCOD.

TO RIGHT 110¢4CQ BB 0 0 0 N

BETWEEN h822

RUNWAYS 156

TO LEFT ~104830 -2346 0 0 0 n
X VALUE= 9C000.

TO PIGHT 112899 Ql72 n 0 0 0

BETWEEN 63847

RUNWKWAYS 129

TG LEFT ~10765%3 -187% 0 0 0 0

- o

FIGURE D-4. EXAMPLE OF COMPUTER OUTPUT - MERGED CONTOUR
DISTANCE LISTING, EXAMPLE 2 (CONTINUED)
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tania 4

CISTANCE YO SEESED CUNTRUR {IN FEET) FROM Fi2ST RUNWAY

CONTOUR VALUES <5,

X V&I IE= 00D,
0 RISHY
BETWEFN
RUNWAYS
TC LEFT

115504

-110193

X VALUE= <4000,
TG FIGHT
BETRELN
RUNRWAYS
TG LEFTY

118243

-112119

X YALUE= GSA2CQ.
TC RIGHY
BETWEEN
RUNRAYS
TO LEFT

120158

-1142136

X VALUE= 2300).
0 . IGkT
BE TwET".
RUNIIWAYS
TC LEFT

176282

~113¢@e?

FIGURE D-4.

3(‘.

gr20c
6R74
cc

-11362

828G
6&3IC4

(&
-ce

Trea
5673

27
-3r2

730

€uTS

35,

‘ud

«Q.

D-16

&5,

D

S0. 35.
e 0
) 0
¢ o
0 0
0 o}
0 0
0 0
c 0

EXAMPLE OF COMPUTER OUTFUT -~ MERGED CONTOUR
DISTANCE LISTING, EXAMPLE 2

(CONTINUED)
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e Xakaka

~ A

aEalaBalal

c

BONEF

THIS 1S 2 SiPPLE SUIIFICATINN JF THE NEF _ONTRML ROUTINE
IN THIS Fram Yuof ROUTINE PUNC-tS CUT THE CTARWDS
FECHIFED D2 Tep wERSINES CINTIUR MEBGING VITINF
Aol 2148 s FLNITITNS OF THE <CYUTINE ARF YNTHANGED

SUAFMWTINGS AN FURZYILUN S213PaCGRAES C2L LD

CARLIN, 2P), AMi<, XNEM, LRSTPT

(v XSTACST, XENU, OXe XAL., CONTUR, NMAX(S) con ]
crway SYET(L), NFET(5), NALIU12), NPOdA(12), ACRICULZ?), PCALCIN2) (= 2
creMy: DSCNZYI27), ALTNAM(]12:, POuM1aM{]2), PNLNAYIZ2S5), APTRI(SD) (Cm 3
Crew)y PPIS(EZ), EPTR(IS2), LPERISI), 2(12)1, PNISPLILZ2), 1OENTL13) (™% 4
LM DSCRITE3,20), ALTIDIR(3,2D), POMDIR(3,2M), EPNDI(R,2)D]) Cum S
TUMMNY PALEFF135,2025), ALTI12,2.12), POmER(10,2,12) (2w &

GIMENSIOIN NESTOUT), IVUET7), XCUOSELT)

——————— ———— ——— e W - - — - A = = — W T W e S S W —— - -

THF AWREAY [rILS 1S INTRTOJCEED FER USE wITA THE PUNCTAHING CF THE LAST (ARD.

DIMEASITON IXTLSUT?

- ——— ————————— -~ — . —— - - — - - — - A — Y — -

R-FCOMCL)
REFZNAD)
LEFCONED]

NEFCON(SY = 40

NEFCO%NIS) %5
REFCON(E) s5n
NEFCUN(?) 55
N¥AX(1l) = 25
NMAX (/) = 51
Nv¥AX(2) = S)
NMEX 4! = 30
D1 I=1,4
NTET(I) = D
1 NFETL{L) ="

2 CALL CARDIN

o - . - ———— e o o = e e e - Y e MR R A W R A o . T T e S T e = e SR B - W =

THE TCENTIFYING INFORMATION 0O THL DATA 1S PUNCHED HERE.
WRITE(2,2C10! IDENT
2010 FORMAT(132a4)

FIGURE D-5A. PROGRAM LISTING - MODNEF CONTROL ROUTINE
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RN —

Ty

2 Xala

~

2001

11

22
23

26

25
26
27

2R
40

42

MOONEF

JET ANE JCX AKRE JATRCRICSD TO CREATE THE DESIRED PUNI4ZI QUTPUT.

JST xSTAKT

JOx = Ox

RRITE(2,2721) JST, J0X, {(NFFCIN(I),I=1,7) ;
FCRMAT(217,.1214) ;

> o

X = XSTARI
KNEXT = 7
LIKCNT = 3

D™ 3 N=1,7
XCLCSEIN) = 0,

IYIN] = &4°M) '

CALL APDLX)
NCON = MNEXT

OT =+ N=]1,NICN
COLTUR = NEFZTNIN)
Y2 = IY(N}

Y1 = ¥2 & G, 707
CALL ANMEF (YZ, NEF2)
CALL ANFF (Y1, NEF1)

-

YC = !.‘-E.‘(Yl. P-EFI' Y2| ‘EFZD CCP“UR'
IF (YC - 3200C.) 23, 23, 22

YY" = 39700,

CCNTINUE

IF (Y™ = 12.e) 2%y 25, 25

CCNT INUE

CEZLL LASTPTiX, XCLQSE(N))
Y2 = 0.

NKEXT = NAMEXT - 1

55 10 28

IF (A3SLYC - Y1} - 2.) 2%, 2R, 26

IF {ABS(tY0 - Y1} / YO) -~ D3.3)31) 28, 28, 27
Y2 = Y1

NEF? = NEF1

Y1 = YO

CALL ANEF (Y1, NEF})

GG T 21

IYIN) = YC + C.5
CONTINUE

t INCNT = LININTY ¢+ |

IF (LININTY 43, 42, 42

t INCNT = =50

WRITE (3, 3034) [IDENT

WRITE (3, 3001) NEFCON

FIGURE D-5b. PRGCGRAM LISTING - MODNEF CONTROL ROUTINE
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43
C
C
(
¢
2002
¢
C
C
C
53
(
G
5%
N
A1
‘2
63
(X
(3%
&Hh
([
69
[
r.
C
C
C
2000
C
C
c
2006
P
C

1A}

MOONFF

lx-'-X*O-S
WEITE (3, 006 Xy, (IYIN), N=1,NCON)

THE DISTAMOFE AICNG THF TRACC AND VTHE CONTOUR DISTANCFS ARE PUNCHED HERE.

WRITEL2,2002) IXxe L1IY(1), I=1,NCON)
FOrsat{lll?)

IF (NFXT) &%, 58, 53
X = X ¢ DX
T (X - YEND) 11, 11y 55

lrl(-r = 7

wRITE (3, 30C¢)

DN Ty M=l1,7

Ix = XCLNSF(N) ¢ 7,5
IF (Ix) 7Cy 70y #O
GI' TN (6)y 672y 63y b4y tHy A6y 6T}y N
wie [TE (3, 3031Y) 1IX
Gt TN ¢0

WEITE (3, 3032) IX
O TN g0

WFITF (3, 3722) IX
60 T &9

wEITE (3, 3C1&4) 1IX
Gt T2 &9

wRITE (3, 3025) (¥
GO T} &€

WRITE (3, IN¢) IX
G TN s

weITE (3, 3C27) IX
IFIG = 1

CONTINUL .

- S Yn WD W WS YR ED @ D en YD Em R T WP AR M S D R W W D Yh R R L SR R e D D WD D G5 R W S P O W SR WD P M SR WP e e W S TR TE G YL 9P AR D Sy 4D TR D G U YR D W

THE BLANK CARD AT THE FHD NF THE CONTNUR DISTANCE DATASETY [S PUNCHED HERFE

WRITE(2,2000)
FLARMATL(Y )

THE CARD CONTAINING THE CLISING PCINTS JF THF CONTOURS IS PUNIHID HERE
Cn 2008 1 =1, 7

IXCLS(TY = XCLOSELTY ¢ 1.5
wEITF(2,2C02) CIXCLSET), 1 = 1,7)

T L L L L T T R R R S Y Y D S R RN BT G AT E T @ E T e T T W T T G S S e W e W

G YD (71, T2), LELG
WRITE (3, IN3C}

FIGURE D-5C. PROGRAM LISTING - MODNEF CONTROL ROUTINE
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C

¢

72

icnl
1

32724

3oes
3006
3030
1
3C31
3032
3c??
3T2
N5
3034
13837

GO TD 2

FORMAT {*C*,

-—— - - - — -

FOEMAL (050,

FURMAY (1CX,
FCRMAT ('0G*)
FOEMAT ([ Ve,

A{UNEF

32x,

1344 /7 2, :
U, _————t)
X,y

15%,

| B

TX,

/ AX, *TPA{K?')

FURMAT (ver,
FLFMAT (ver,
ECRMAT (ter,
FURMAT (ves,
FDRUAT (e,
F(EMAT (%40,
FORMAT (te0,

END

21x,
2CX,
37X,
45x,
53X,
(lx'
6GX,

FIGURE D-5D.

*DISTANZE TO ZONTOUR IN FEET' /7 11«, °*POINT ONY/
Ox, *FLIGHT 7v2a(x*,

TCONTIUR TLISEING®

13}
191
[a)
1)
12}
in}
13}

T13 7 9x,

PROGRAM LISTING
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/ 8%, *PDINT ON FLISHT®

- MODNEF CONTROL ROUTINE
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Initialize
X-Distance
To Calculate

FIGURE D-68.
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alaisiakniniaiaisiakainiakaiaisEkaEaNelslaNaEalalalaEaNa e e Ne Na

aEsNal

MERGENEF

OIMENSION TLU1C),T201N)TP(22),THMI228+T5(21])
DIMENSION CM(10),CLLL0),C20100,CP(22),CNT22),CB(21)
DIMENSION RXICLS(10),RX2CLS{1T)

INTEGEF XICLS(10), X2CLS(10), IRRAY(Z200,10}

INTEGFR DXM, CXl, DX2¢ XOy Y0, XEND

INTEGER xBEG, X8EGl, XBEG2

DIMENSION  LBLM(20), LEBL1(20), LBL2(20)
DIMENSICN vMYP(10), MYM(]10), MYALIC), MYB(10)

NEF CONTOUR MERGING PCUTINE

'FEEERNEEEFNELEENENN NI B AN N I B A I NS A A B N N A A B R N SR R B R B B A A AR L A BN AR 2R K BN BN BN J

PLURPOSE. T2 ACCEPT (ONTCURS FROM TW0 PARALLEL RUNLAYS
LMD GENFRATE Tt MERGED CONTOURS.

S 00 0 S 00O LE SO S0 000 00 SO VOIS IN SISO LDBPOROTESNS OGSO REN S

INPUT.
THE DATA FCR THE MERGER

1. LASEL FCR THE MERGFP
2. X-START, X~INTEKVAL, AND THE CONTGUR VALUES FOUR THE MERGER
3, X-ENDs, X-CFFSET, Y-OFFSET UF THE 2ND 2UNWAY FE(OM THE 187

THE DATA FCR YHE FIRST RUNWAY

1. LABEL FGR® THE FIRST RUNWAY

2. X-STAKT, X-INTERVAL, CONTJUR VALUES

3., X-VALUE, Y-VALUES FOR CAZH CONTOUR

&, THE COMTOURS ARE TERMINATED WITH A BLANK CARD

5. THE SET NF DATA F(CR THE FIRST RUNwWAY IS TERMINATE)D
WITH THF X-VALUES FGR THE CLOSURE CF FACTH CONTOUR

THE DUATA F0 THE SECOND RUNWAY IS SIMILAR TJ THAT 3F THE FIRST

OEAD THE DATA FQR THE MERGLHK

300 PREAD (1,1003) LBLM™
FEAD (11,1000, XBEG, DXM, (CM({1), I=1,12)
IF (DXM) 205,205,301

301 CONTINUE

THE PROGRAM STIPS WHEN THE x~-INTERVAL FOR MERGER IS O

DO L 1 = 1,I1C

IF  (CMUI}) 24241
1 CONTINUE

GCTO 3
21 =1-
3 NCM = ]

READ (1,1C0L) XEND, X0, YC

1

FIGURE D-7A. PROGRAM LISTING - MERGENEF ROUTINE
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MERGENC*

C READ THE DATA E(OR THE FIRST RUNWAY
RFEAD (1,1003) LBt}
PEAD (1,1000) XBEGL, DXle (CYCI)y 121410)
DO 4 I = 1,19 ’
IF (Cl(1)) 5,544 )
4 CONTINUE
GOTO 6
S 1 = 1 -~
6 NC1 = I
J =1 s
7 FEAD (1,1002) IX, (IRFAY(J,[), [=1,NC1) :
IE (IRRAY(Js1)) 302,3C2,P
302 IF (Ix) 9,9,8 ;
8 J = J ¢+ 1 ?
GOTO 7 i
@ NXxl =J -1 i
READ (1,1002) (X1LLSUI)e I=1,NC1)
DG 7C0 NR=1,NC1
700 RXICLSINR) = X1CLSINR)

1

C READ THE DATA FOF THE SECOND RUNWAY
PEAD (1,1CC03) tBL2
PLAD (1,1CD0) XBEG2, DX2, (C2(1), I=1410)
DO 101 = 1,10
IF (C2(1)) 11,11,1C
10 CONTINUE
GCTO 12
11 1 =1 -1
12 NC2 =1 '
J = NX1 + 1 '
13 FEAD (1,17°C2) [Xe (IRFAY(JyI)y [=1,NC2}
IF (IRKAY(Jy1)) 303,303,14
303 IF (IX) 15,165,114
1 J =J + 1
GCYO 13
15 NX2 = J - NX! -1
READ (1,1002) {(x2CLS(I)y I=1,NC2)
DO 701 NR=1,NC2
701 RX2CLS(NF) = X2CLS{NR)
WRITE (3,301C)

C
C WRITE ThE INPUT PATA FCR IDENTIFICATION PURPOSES
C
WRITE (3,3011) LBLM
WKITE (3,3012) XBEG, OxMy, (CM(I)y i=14NIM)
WRITE (3,3012) xEND, X0y YO
WRITE (3,302C)
WRITE (3,3011}) LBLI
WRITE (3,3C12) XBEGLly DXl, (CLCI)y [=1,N21)
WRITE (3,302C)
WRITE (3,3011) LBLZ2
WRITE (3,3012) XBEG2, DX2y (C20I)y T=14NC2) ]
LINES = 60
C
c EIND THE FIRST X-VALUE wHEFE ROTH SETS JF CONTOURS ARE DEFINED

FIGURE D-7B. PROCGRAM LISTING ~ MERGENEF ROUTINE
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i ,#ﬂ‘ﬁm‘

16
17

i s

702
18
19

[aNaNe]

20

—— ] b -

23
24

25
26

OO0

3R

31
32

33
34

35
¢
36

O OOO0O

-

SR o

MERGENE f -

2T = XBEGI]
[F (XT - XBFE32 - X0) 16,174,117 i1

XT = XBEG2 + X0 ;
X = XBEG L

KX = X i
IF(X) 198,702,1¢ ;

RX = 1. ;

IF (X = XT) 17,20,20 -
X = X + DXM :

RX = X 3
GOTN 18 %-
CHECK FOR CLOSURE UF THE CONTOUR L

CONTINUE g fﬁ
J = (X - XBFG1)/DXx1 + 1 o

XP = (J - 1) % DX]1 + XBEGI ‘
po 26 1 - 1,NCl -
IF (IRRAY(J, 1)} 22.22.28
CONTINUE
IF {XICLS(I)) 25,25,21
TR(X = XICLS(I)}Y 23,22,22
T1(I) = C.
601D 26
[F (XP + DX1 - XICLSCI)) 25424424
TLOIE = (0 XICULSUTI=x)/7UX1CLS{T) - XP))*[RRAY(J, 1)
GOTO 26
TLIDI=t{X=-XP) /DXL ) *(IRRAY (J+ 1, I I-1RRAY(J, 1)) +IRRAY(4,I)
(GNTINUE

INTERPOLATE 7O FINO THE Y-VALUES FOR THE TwO CONTOURS SETS AT X

J = (X ~ X0 - X3EG2)/DX2 + 1 | -
XP = (J=1) % DX2 + X0 + XBEG2 ‘
K = J + Nxl

DC 36 1=1,NC2 . .
IF (IRRAY(K,1))32,32,38 1

CONTINUE |
TF (X2CLS(1))  35435,31 -
IF (X = X2CLS(I) = X0 33,32,32 iy
T201) = 0, 5

6OTO 36 ¥

IF (XP + DXx2 - X2CLS(I) - XO0) 35,34,34
T2(1) = ((X2CLSCE)=X)/7UX2CLS{TI-XP) )*[RRAY(K, 1) 3
GOTO 36 i
T2(1) = (X - XP)/DX2) % i
CONTINUE

Tly T2 ARE THE SET OF INTERFOLATED Y-VALUES FOR THE CONTOUR
VALUES 0OF THE FIRST AND SECGND RUNWAYS AT X
INTYCRPOLATE UNDER FLIGHT PATH

FIGURE D-7C. PROGRAM LISTING -~ MERGENEF ROUTINE
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(e NaNe]

350

351

352

356
353
1356

355
1355

354
C

360

el

362

366
363
13¢6

3¢5
1365

364

1

357

358

3648

MERGENEF
CX1 1S THE CONTOUR VALUE ON FIRST RUNWAY (UNDER PATH)

N = NCI-I
DO 351 t=1,NJ
PF (XICLS(LY)) 351,351,352
CONTINUE
CXl= (04 = TLINCL=1))/Z(TLI(NCL) = TL(NCl-1))=
{CLINCI) = CLINGLI=1D) + CLINCI-Y)
GUTNO 3460
JS = L+1
N 383 J=JSyNC1
IF(XICLS{(J)) 355,355,356
IF (X = XICLS{J)) 353,354,354
CONTINUF '

Cxl = THI=-217(TL(4=-2)=-TL(J=-1})*(CL1CU=-1D=-CLl{I=2)) + CLlLI-2)
GCTN 360

TF{J=2) 1355,1355,135¢

WFEITE(3,3068) X,C1(J)
wWRITE{3,3011) LALI

LIMES = LINES + 5

GUTN 390

CxX1 = ALDCARXICLS(J=1I/ZKX) / ALOGIRXICLS(J=1)/RXLCLS(I}) *
(ClLJd) = ClLJ=-1)) + ClUI-1)

CXxX2 1S THEL CNNTIUR VALUF ON SECUND PUNWAY

MJ = ND2-1
00 361 L=]1,NJ
IF tx2CLS(L)) 3415306149362
CONTINUE
Cx2= (Co = T2(NC2=1))7(T2INC2) - T2(NC2-1))+
(C2(MC2) = C2(NC2-1)) + C2(NC2-1)
Gatva 357
JS = L+1
DC 363 J=JS NC2
IFIX2CLS50J)) 3K5,365,3¢L¢
IF (X = X2CLSU(J)) 363,364,364
CONTINUE
CXx2 = T20J=20/7(T210=2)=-T2{(J-11)*(C2(J=-11=-C2{J=-2))+C2(J-2)
GLTN 357
IF(J=-2) 13¢5,1345,136¢
WRITF(3,304R) X, C20J)
WRITE(3,3011) teL2
LIMES = LINES + 6
cNTN 3ca
CX2 = ALDGIRX2CLS(JI-1)I/7ARSIPX=-X0)) 7/ ALNGIRX2CLS(J-1)/RX2CLS(J) )=
(C2tU)1~-C2(J-1))+C2CJ-1)
Y = 0,
K = &
GUTN 520
CCX1 = 1C.*ALUGLO(LC.*%{(CX1/10.) ¢ 1C.#%(2C2/10.))
Y = Y9
K = &
G6eTnN €10
FCX2 = 1P.#AL0GIO(L0,*%(CX2/10.) #+ 10,%¢(ZC1/19.))

FIGURE D-7D. PROGRAM LISTING - MERGENEF ROUTINE
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OO OO0

401

1405

1406

1410

1411

405

406

407

1415

1416

MERGENEF

GENERATE THE CONTOUR VALUF VS. Y FUNCTICN AT THE GIVEN

ALONG THE LINF T0O THL KIGAHT OF THE TwO CONTOURS AND TD THE LEFT.

CPyTP ARE THE ASSOCIATED LISTS OF CONTOUR AND Y-VALUES T7 THE RIGHTY

THE TWD HUNWAYS,

m

CNyTM ARE THE ASSCCIATED LISTS UF CONTJU? AND Y-VALU
THE TwD FUNWAYS,

THE CASE WHEKF THE FIRST RUNWAY [S THE RIGHTMGST
GR WHFRE TWC PATHS ARE SUPERPOSED

[F (Y0) 401,401,411
NP = O
DO 404 ]
Y = T1(I)
IF (TYX(T))
K =1
GUTO 520
MP = NP + ]
CPINP) = 10.*¥ALNGIO(1IC . #*(CL{1}/10.) # 1J.%%(CC2/710.))
TP{RNP) = Y
CCNTINUE
D™ 1410 1 = 1y NC2
Y = T2([) + YO
IF{Y) 1410,1410,1405

= 14NC1

404440640602

=5
GOUTN 510
NP = NP +1

(PINP)=10.%ALIGLO(I0 % (C2(1)/104)+104%2%(CCL/1041))
TP(NP) = ¥
CONT INUE
NO = 1
GQTD 600
NM = (O
DO 407 I=1,4NC2
Y = =V2(1) + YO
IF (T2(1)) 4C74407,405
K =1
GOTO 510
NM = NM + ]
CN{NM) 1C%ALIGLIO(1 D% %x{C2(1)/ 10} & 10a%%(CC1/10.))
TM{NM) =T211)
CONTINUE
DO 1450 I=1,NC1
y = =T1(1)
IF(Y-YC) 1415,1450C,145C
K =5
GOTO 529
NM = NM + ]

FIGURE D-7E., PROGRAM LISTING - MERGENEF ROUTINE
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A b det i ad 4 Ak inaiilincdb il A Ll A A

MERGENEF

e wuxo\..‘*"‘q

CNINM) = 1C.*2LN510i1C.#¢{l1(1)/10.}) ¢ 10.8¢(CC271C.))
TM(NY) = Y - YO
1450 CONTINUE

NO = 1
G010 650
1451 NP = AP ¢ ]

CPINP) = (X1
1IPINDP) = ).
AM = v ¢
CNINM) = J(CXx2
TM{NM) = -],
Yep = C.

Ym = Y3

GGTY &2n

— wy, W I8 WD N

THE CASEL #HEPE THE StCOND RUNWAY IS5 THE TGHTMLST

411 NG = 0
0C 4le 1=1.KhC2
Y = T2(1) + ¥YC
IF (T2U13) 414,815,512

412 K = 2 i
GOTd 510 t
413 NP = KNP 4+ 1
CP(NP) 10.#ALDGINCLIC.*2(C2(1)/710.) + 1D.*%¢(CC1/10.}))

TP(NP) T2(1
414 CCMTINUE -
CC 1460 I = 14NCi
Y = THI)
TELY-Y0) 146C,1460,1425
1425 K=¢&
GrY0D $2
1426 NP = NP + 1
CPENP) = IN.S{ALOGICIIC.*=(C1(1)/10.) & LI *%(CC2/10)) )
TPINP) = ¥ - YO
1460 CONTIMUE
NO = 2
50TC 60N
1461 NMm = ¢
BC 417 1I=1,KRC1
Yy = -TH(])
IF (T1(1)) 417,417,415
415 K = 2
GCTn 520 .
416 NM = KM + 1]
CNINM) = 10,%ALOGI0L1C . *=(C1(1)/710.) + 1DJ.¢*(CC2/10.10)
TMINM) = Y
417 C(CONTINUE
pDC 1470 1 = 1,4,MC2
Y = =T2(1) + YC !
IF(Y) 1435,1470,1470 i
1435 K=6
G0TO 510
1436 NM = NM ¢ ]
CNINM) = 10, * ALDGIC(IC.**({C2{1)/10 ) ¢ 1O.**(CCL/10.))

FIGURE D-7F. PROGRAM LISTING - MERGENEF ROUTINE l
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cono

aNaEaXaXal

1271

420

421

422

423

43¢

431

433
434
435

Yy

MERGENEF

TM(NM} = Y

147C COMTINUE

NC = 2
G010 650
NP = NP ¢ |
CPINP) = ((CXx2
TPINP) = 1,
NM = NM ¢+ |}
CNINY) = CCXx1
TMINY} = -1,
YP = Y0
Ym = 0,

(B, TB ARE THE ASSOCIATED LISTS GF COMTOUR VALUES AN) Y-VALUES
FOR THE KEGICN RFYREEN THE TwWO FUNASAYS AT THE GIVEN X-DISTANCE
Y 0.

YQ/s260.

PO 423 I=1,21

K =3

GGTN 510

K =13

GGTO 520

CBU{I} = 10.¢ALOS10(1C.+*(CC1/71G.) ¢ 10.*+(CC2/10.))
TB(I) = ¥

Y =Y + DY

CONTINUE

INTERPOLATE BETWEEN CONTOURS T GET THE Y-VALUES FIR THE MERGED CONTOQOURS.,
MYA, MYB ARE Twd POSSIPLE Y-VALUES FOR EATH CONTCUR RETWEEN

DC 642 1=1.,NCM
»Ya(ld o
MYBLI) c
IF (YD) 431,442,431

CO 441 .j=1,20

IF (CMUT) - CB{J)) 433,634,434
TF {(CM{]) = CRUJ+LID 441 4435,425
IF (CM(T) - CR(J+1)) ‘435,435,441
I (CBLJ+1) — (B(J)) 437,636,437

436 TY = (TBUGJ+1)+TB(IY) /2.

437
c

438

439

440
441

GGTN 438

TY = (CMIT) - CB(J)Y /7 (CBUJ+1)} - CBLIN) =
(T8(J+1) - TE(J)) + TRUJ)

IF (MYB{I)) 460,439,440

MYB(]) = TY

GOTO 441

MYA(T) = TV

CONTINUE

442 CONTINUE

MYP IS THE LISY OF Y-VALUES FOR THE CONTJJRS TO THE RIGHT OF THE RUNWAYS,

DO 455 I=1,NCM
FIGURE D-7G. PROGRAM LISTING - MERGENEF ROQUTINE
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YO

YOO

aoOo0

OO0

MERGENEF

MYP(L) = 7
J = 2
IF (NF -1) 4535,45%5,435]
451 IF (CM(1) CP{l)) 45R,46452,452
452 DO «55 J 1+NP
IF (CM™I) - (PLJ)) 454,653,453
6453 CONTINUE
GLTN 455
456 If {(J - NP) &5%5,459,458
459 1T 2 TP(J-1)
IF (TT) 457,456,457
456 TT = TP(J)/ARSITP(IS))
457 MYPLL) = 1C.=*((CM([) - CPUU-1DIY/LCPLIY - CPLU-1))%
C ALDGIA(ARSUITP(JI/TTI)IXTT + YP
OCT 455
458 NMYP(I) = (CM(I) = CFOI-11/(CPLIY ~ CPLU-1)1)%
C (¥P(J) = TPIG-1)) + TPly-1)+ YP
455 (CONTIrUE

MYM IS THE LIST OF Y-VALUES +HUR THE CONTIURS TO THE LEFT OF THF RUNWAYS,

IN 465 1 = 1,MCF

MYMIL) = ©

J =2

IF (NF —1) 465,465,461
461 1+ (CM{]) TN{1)) 4b6F 962,462
462 DG 463 Y 1oNM

ft

IF (CMOI) —- CNUJD) 464,463,463
463 CONTINUE

COTD  4ms
S.% IR 1L=t4") 7 ied60. - F

469 TT = TM(J-1)
IF (TT)Y 467,466,457
46t TT = TM(JI/ABSITMY))
467 MYM{I) = 10.%%((CM(T) - CN(J-1)I/(CNGJ) - CN(J-1))%
C ALOGLIN(ABSITM(JI/TTII*TT + YM
GCTN 465
468 MYM(I) = ((M(I) - CNGJ=1D)/7LCNLJ) — CNUGJY-1) )%
C (TM{J} - TM(J-1)) + TM(J-1)+ YM
4¢5 COMTINUE

WRITE THE AUTPUT
LINES = LINES + 6
54 LINES AFF PUT (N FACH PAGE OF QUTPUTY
If (LINES =~ 48) 21242124211
211 LINES = 0
WRITE (3,3021)
WRITE (3,302C)
WRITE (3,3022) (CM{T), [=1,4NCM)
WRITE (3,3020)

THE CONTOUR VALUES FC& THE MERGER AKE WRITTEN AT THE TOP

FIGURE D-7H. PROGRAM LISTING - MERGENEF ROUTINE
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SR e o

aNaNaNel]

aNalaNa!

212

222

399
201
202

2C3

205
230
231
232
233
234

235

MERGENEF

THE X-VALUE FCR THE MFRGEN CONTOUR Y-VALUES IS WRITTEN
THE Y-VALUES ARE WRITYTEN

WRITE (3,3023) X
WRITE {3,3024) (MYP(1), I=1,NCM)
WRITE (3,202%) A
D0 221 1=1,NCM ;
K = 1 :
M = MYA(I])
IF (M) 240,230,240 i
CCNTINUE :

WRITE (3,3928) ;
DN 222 I=1,MCv Y
K = 2 ORI
M o= MYB(I) ;
IF (M) 240,230,246 L
CONTINUE %
WRITE (3,3029) (MYM{I), I=1,NCM) :
WRITE (3,3020)
THE X-VALUE IS INCREMEATED
AND END CHECKS ARE PEKFIPMED

X = X + DxM

IF (X - XEND) 201,201,300

XP = DX1*{NX1-1) + XBEG]

IF{X=XP) 202+3C0,3C5

XP = DX2*{NX2 - 1) + X0 + XBEG2
IF ¢ x - xP) 203,3C49,3CC

RX = X

GCT0 20

IF THIS MERGED CONICUR IS DUNE, A NEw SET OF DATA IS READ IN.
sTOP
GOTO (23192324233,234¢2354236,237),1
WRITE (3,3031)
GCOTN 238
WRITE (3,3032)
GCTO 2314
WRITE (3,3033)
GOTOD 238
WRITE (3,3034)
GOTO 238
WRITE (3,3035)
GCTO 238
WRITE (3,3036)
GCTN 238
WRITE (3,3037)
GOTO (22142221)4K
GOTO (26142424263,244,264542464247),1
WRITE (3,3041) M
GOTO 248
WRITE (3,3042) M

FIGURE D-71, PROGRAM LI!ISTING - MERGENEF ROUTINE
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(g Nl alel

243

244

245

246

2417
24R

510

511
512
513

514

519
516

517
151¢
1517

518

51¢
530

520

521
522
523

524

525
526

527
1526

YERGENEF

GOTD 24K

WRITE (3,30¢2) ™M

GCTN 248

WRITE (3,3044) M

GOTN 248

WRITE (3,304%)
GOTN 2¢&

YRITE (3,3Ce6) A

GOTN 26R

WRITF (3,3047) M
GCTD (2214227)4K

TC GET THE CORTNUR VALLE FOR THE FIRST RUNWAY AT A GIVEN Y-VALUE

cCl = 0.

TY =Y

IF (YY) 511,512,512

1Y = =Ty

IF (T1(1)) 530,530,513
J =1

IF (TY = T1(1)) Sl4,514,517
N = NCL1 -1
DC 516 J = 1,NJ
IF (Ty T1(J)) 515,515,516
IF {TY = T1(J+10} 51645174517
CONTINUE
CCl = {TY/TLHINCL))*(CL(NC1) - X1} + (X1
GCTN &3n
[F{TY) 1517,1%106,1517
Ty = 1.
IF (TL(J+1)) 518,518,519
CCl = ALOCATLOUYI/ZTY) /7 ALOGUTLIY)I={CXL - CLUJN) + LLLJ)
GCTN 529
CCL = ALOSITLOIN/ZTYI/ALCCATLOI)N/ZTHED+L )% (C1{J+)=CLEI)}+CL D)
GUTO(4064,413,421,368,140691436" 4K

TC GET THE CCONTAUK VYALUE FOR THF SECOND RUNWAY AT A GIVEM Y
(C2 = "

1Y =Y - Y0
IF (TY) 95214522,522

TY = -TY
IF {T2(1)) 540,540,523
J =1

[F (TY = T2(1)) 52445244527
NJ = NC2 -
DO 526 J=1,NJ
IF (TY = T20J)) 952545254526
IF (TY = T2(J+11) 52645274527
(ONTINUE
CC2 = (TY/T2(NC2)I*(C2(NC2) - CX2) + CX2
GOTO 540
FF(TY) 1527,1526,1527
Iy = 1.
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IF (T2(J+1)) 52#,528,529

CC2 = ALOG(T2UJI/TY) 7 ALIGIT2(J))I*(CXx2 ~ L2(J)) « L2(4)
GOTO 540

CC2 = ALOGITY2UJIM/TYIZALOGIT2(I)/T2(J+1))&(C2(J¢1)=C2(J))eC20J)

GUTO (403,416,422,352,1416,1476) 4K

NC = 0

NM1l = NP ~ 1

DO 6CT I = 1,NM]

1Pl =1 + 1]

DO 6G7 J=1P1 NP

TFICPLI) ~ CP(I)) 601 ,hC2,0608F

CY = CpPtI)
CPiI) = CP(LI)
CPtJ) = L7
CT = TP(D)
TP(I) = TP(LJ)
TP(J) = CT
GOTN »07

IF(ABSITPUI)) - AHS{TP(J))) 603,604,606
CP(I) = CP(I) + 0N.01

CPLJ) = CPLJ) - 0,01

GCTO 601

DC 605 K=.yNv1

CP(K) CP(K+1)

TPIK) TP{K+])

NC = NC + 1

GCTO 607

CPLI) = CPLI) - 001

CP(J) = CPLJ) + 0.01

GOTO 607

IF(ABSITP(I)) = ABS(TP(J))) 607,609,607
TP(I) = TPLI) + 1.

TPLJ) = TPLJY - 1.

CONTINUE

NP = NP - NC

GOTO (1411,1461), NO

NC = 0

NMl = MM - ]

DO 657 I=1,N*1

[Pl =1 + 1 ‘

DO 657 J=1P1,NM

FFICN(J) = CN(T)}) 651,652,658
CT = CNUTD

CN(I) = CN(J)

CN(J) = CT

CT = TMLL)

TMLT) = TM(J)

TM{J) = CY

GOTO 657

[FLABSITM(T)) — ABSITMUUI)) 653,654,656
CN(I) = CN(I) + 0,01

CN{J) = CNUJ) - 0,01

GGTO 651

DG 655 K=JNM]

CNIK) = CN(Ke+l)
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655 TMIK) = TmM(r+])
NC = NC +
GoTn €57
656 CN(I) = CNIIY - 0,01
CNGJY = CNGY)Y ¢ 9,01
GOT0 657
65R IF(ABS(TMITI)) ~ ABS(TM(J))) 657,659,657
659 TM(1) = TM(I1) 1.
TMOJY = TMLY) - 1,
657 CUNTINUE
NM = NM = N(
GOTO (1451,1471) , NO

>

1000 FOPMAT (217, 10F&4.0N)
1001 FORMAT (217)
1002 FCRMAT (1117)
1203  FORMAT (20A4)
30CG0  FORMAT ( 101 T)
3001 FORMAT (¢ X VALUE = %, }F8.0)
3002 FOGRMAT (* TS', 10F7.1)
3003 FCRMAT (* CS*', 10FT7.1)
3004 FCORMAT (' NS', 4]1R)
3005 FCRMAT (¥ ¢, 517)
3006 FORMAT (¢ ¢, 17)
3010 FORMAT (*11)
3011  FORMAT (v v, 204A4)
3012 FORMAT (' ', 4X, *START= ', [7, 4X, *INTERVAL= 'y IT7,
C 44X, 'CONTOURS ', 1CF4,0)
3013 FORMAT (* *, 4X, 'STCP = t, [T, 64X,
C 'X,Y CFFSET OF 2ND RUNWAY= ¢, [7, ¢, ¢, [7)
3020 FCRMAT (¢ v)
3021 FCRMAT (*1¢', 16X,
C 'DISTANCE TC MERGFD CONTCUR (IN FEET) FROM FIRST RUNAAY?)
3022 FORMAT (* v, *CONTOUR VALUES ', 1OF7.0)
3023 FORMAT (* v, x VALUE= v, |F7.0)
3024 FORMAT (' *, 6X, *TD RIGHT ¢, 1017)
3025 FCRMAT (v v, &X, *BETWEEN', 3X)
]
¢
]

3028 FORMAT (* ', 6X, *RUNWAYS', 3X!

3029  FCRMAT (0 » 6Xy *TO LEFT 'y 1017)
3031 FORMAT (s,
3032 FORMAT (*+', 30YX)
3033 FORMAT ('+', 37X)
3034 FCRMAT ({'+', saa4X)
3035 FCRMAT (t+r, §1X)
3036 FGRMAT (vztv, RAY)
3037 FORMAT ('+', 65x)
3041 FORMAT (45, 16X, [T)
3042 FCRMAT (¢, 23X, IT7)
'
’
’
1

23X)

3043 FCRMAT ('ev, 30X, [7)

3044 FORMAT (*+r, 237x, 17)

3045 FORMAT (tev, 64X, 17)

3046 FORMAT (t*et, S1Xx, [7)

3047 FCRMAT ('er, 54%, [T7) *

3048 FORMAT(® X VALUF= %, 1FB,0,'«x%e ((OSURE IF $L2FT.0,
1* CONTPUR NFFUED. ')

END
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