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I. INTRODUCTION

This report documents the enhanced features of NOISEMAP 4.4 over

the predecessor version 4.2. Originally developed in 1971,

NOISEMAP is a general purpose digital computer program which

creates noise exposure maps for land areas surrounding civil and

military air installations. The programs have been written in

FORTRAN IV and optimized for execution on Control Data Corpora-

tion (CDC) 6000, 7000, and Cyber 170 series computers. k

Input to the software package consists of aircraft noise and per-

formance data and air installation operational characteristics

such as runway layouts, approach and departure flight tracks,

0, navigational aids, etc. The program creates a rectangular grid
4Ž •mesh overlay of the air installation and surrounding areas and

computes indices of daily noise exposure from aircraft flight and

ground operations at each mesh point. The resulting mesh point

values along with geographic annotation are output to a general

purpose terrain contouring program which produces hard copy maps

-, to any desired scale. The program is also capable of saving com-

0. putational results in machine readable form for later recall and

manipulation. rhe rectangular grid mesh of 100 by 100 gridpoints¾

may also be output in printed form if tabular output is desired.

"For a complete program description the reader is directed to U.S.

0 FAir Force Report AMRL-TR-78-109.

NOISEMAP 4.4 is fully upward compatible with all predecessor

versions. Any input deck used with earlier versions will produce

identical results and output when used with version 4.4.

0. Enhancements found in version 4.4 focus on the need to provide

detailed noise exposure information at specific ground locations.

V.N..



The new capabilities allow the user to identify up to 20 specific

ground locations by their x-y coordinates. The program will not

only compute the daily noise exposure at these locations, but

will also maintain a running file of the aircraft operations

which are the greatest contributors to the daily noise exposure

"at each location. At the end of computations the program will

automatically produce a detailed listing of both the aircraft

flight and ground runup operations and their incremental contri-

bution to the total daily noise exposure at each specific ground

to- location.
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"II. NEW INPUT CARDS

Table I shows the four new input cards recognized by NOISEMAP

4.4. To identify a specific ground location to the program use

42the SPECIF card (up to 20 are allowed). This card contains four

parameters. The first two are the x and y coordinates of the

ground location. The coordinates must be supplied in the same

reference coordinate system used by the AIRFLD, RUNWAY, and

"RNPPAD cards. The second two parameters are optional and may be

left blank. The label parameter provides a means for attaching a

four character label to the specific ground locations in graphic

output; it is also printed on the specific point summary pages at
the end of the NOISEMAP run. The reference runway parameter (if

"included) directs the program to describe the location of the
point in terms of its distance from the beginning of the named

runway and its offset (left or right) of the extended centerline.
This description is then included on the summary pages at the end

of the NOISEMAP run. This option is useful for verifying that
the x-y coordinates of the point have been entered correctly.

Note that named runway must match the four character label found
in columns 71-74 of the RUNWAY card.

A listing of the specific ground locations known to the program

may be requested at any time by the LSPECI card. This card
A- directs the program to generate a short list of all specific

point cards entered since the last AIRFLD card was encountered.

Note that upon encountering an AIRFLD card the program deletes

all specific points and resets the specific point processing mode

to no-process.

The SPROCE card directs the program to process flight and runup

activity at the specific points. This card is analogous to the

/ - -- 3-
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TABLE 1. NEW DATA CARDS FOR NOISENAP 4.4

Cols Cols Cols Cols Cols
1-6 7-14 1.5-22 71-74 75-78

SPECIF 1  X-coordinate Y-coordinate label reference

R/VJ

LSPECI
2

SPROCE3

NSPROC
4

-j

(1) Enter a specific ground location by X, Y coordinates. The
.- label will be printed on chronicle summary listing pages and

on plotted output. Printed output will contain distance and
offset from beginning of reference runway (if specified).

(2) List all specific ground locations.

(3) Enable specific ground location processing (operates
"independently of PROCES card).

"(4) Disable specific ground location processing (operates
independently of NOPROC card).

4 -4-
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*' PROCES card which controls grid point processing. With these two

*" cards users have independent control over grid point and specific

. point processing. Please note that the SPROCE card must be

present after the AIRFLD card since the AI',FLD card returns

specific point processing to no--process mode.

The NSPROC card explicitly directs the program to enter

no-process mode. It is analogous to the NOPROC card for grid

point calculations.

° -.
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III. SAMPLE DATA INPUT AND OUTPUT

Figure I shows sample specific point information as part of the

NOISEMAP input deck. Note that the SPROCE card has been placed

after the AIRFLD card (for reasons described in Section 1i).

Twelve specific locations have been described to the program,

each with its own x-y coordinate pair, label and reference runway

(there is only one runway in this example, 16/34).

Figure 2 shows the first page of the Chronicle output listing.
The listing confirms that specific point processing mode has been

entered and echos the information on each of the specific point
cards (locations 9 through 12 are on the next Chronicle page and

are not shown here).

Figures 3 and 4 provide an example of the two summary pages

printed for each specific point at the conclusion of the NOISEMAP
run. The first page gives a summary of flight activity, the
second page a summary of ground runup activity. At the top of

the page the specific point in identified by the label parameter

entered on the SPECIF card. The x-y coordinates are also shown
along with the range and offset from the reference runway which

was also entered on the SPECIF card. Immediately below this gen-
eral descriptive material is a detailed description of the top

eighteen flight contributors to the daily noise exposure at this
ground location. The flight contributors are rank ordered by

their daily exposure contribution, starting with the most signif-
icant and ending with the least significant. Each flight activi-

ty shown is the result of a single FLIGHT card. Thc i1entifying

parameters shown include the aircraft number, mission number and
flight track. Power setting and airspeed information are
extracted from the COMMENT cards within the applicable SEL deck

for the particular aircraft. if this information could not be

-6-



AIkFLUoo0000. 200000. 2L.', EAST
MCCHURO AFB W&.SINGT0N - DTA FOR JULY 1979 T1J iMARCe. 1980

"-r.- COMMENT MCCNORD AF, DATA FRUM MAN, INC. AV. OI'aNS JULY 79-MAR.801e76 BUSY D..VS
cOmmENr AIRCRAFT ARE GROUrPED iNTO THE FOLLOWING GROJPS$
COMAENT C141l INCLUDING CL4O C.lil
CUMMENT T33 INCLuDING T33 T37 T43 AT-LD 13
"COMMENT FlOb IPCLUDING F1O0 F1OL F105 FI.11 Fl," F4
COMMENT ALSO RFAC A4 Ab A7' AV8 AV8A AGtP AV8 TA :7A
COMMENT C130 INCLUDING RFZ7 CL13A
COMMEN." TGL C9 INCLUGING C9/A C9A C9F
"COMMENT TG2 gC135 INCLUDING OL8 B51 E3 C735
COMMENT tG3 A3V ICLUDING A3 A38 FS T38 FO
COMnENT TGt C 1AO INCLUDING C117 CLB C1Z3 P3 L188 L38Z •l•5
COMMENT A1,SO DC4 OZ10 Dn15 Tr;4C L~ PIA TC4
CUOMENT C5 INCLUDING ,"k7 8747
CONAE'T FIRST LISTED AIRLANE IS MOOEL FOR NOISE 6 PERFORMARCE DATA
COMMENT
CUOItENT #000 NOISE MONITOR LOC/ATIUNS GO tERE ***9

SP NOCE
SPECIF 1-i9929 256500 O1 34
SPECIF 149804 276q99 02 314
SPECIF 151948 253512 03 34
SPECIF 15t4,8 253540 OA 34'
SPEC IF 150006 241000 05 16

O SPECIF 150074, 233000 O61 L6
SPECIF 1535714 233022 07 1,
SPECIF 153292 230020 Os 16

* SPECIF L50221 20900L 09 16
SPECIF 145557 251913 10 31,
SPECIF 154969 250U31 11. 34
SPECIF 149840 211000 12 4U COMMENT
COMMENT
COMMENT NAVIGATiON AID LOCATIONS
"COMMENT
NAVAILJLZ/92o. 202620. LAC
.UNIAYIO000. 245000. 149936. Z55099. 2 . 34
COMMENT 34A - STU. INSTR. OEPARTUP. - WI - RUNWAY 3#
"FLTTRK34OU00 34UU. -90. i£00O00. TKOF34A

FIGURE 1. PORTION OF INPUT CARD DECK SHOWING SPECIFIC POINT
0 INPUT INFORMATION

-7-II' . * .¶:A ' . - .



4i'OS/O9.MCCHORD AFB WASHINGTON -OATA FOR JULY 1979 TO MARCH 1980 PAGE I
D'L ---

NEW AIRFIELD MCCHORD AFB WASHINGTON - DATA FOR JULY 1979 TO MARCH 1980

EXTERNAL LOCATION OF GRID ORIGIN X - 100000. V - 200000.
MAGNETIC DECLINATION 21.5 DEG TO EAST
FIELD ALTITUDE 0.0 FT CORRECTION 0.0 D0
GRID SPACING IS 1000.0 FT CONTOUR PGM SPACING 1000.0 FT
OPTIONS PROGRAM WILL ANALYZE INPUT DAYA (ENGLISH UNITS)

BUT NO PROCESSING WILL BE DONE
FOR DAY-NIGHT AVERAGE LEVEL CALCULATIONS
USING NO TONE CORRr.CTION NO RUNUP WEIGHTING
DATA BASE CARRIED FORWARD UNCHANGED

FILES KNOWN TO PROGRAM
UNIT 10 BINARY WITH 0 DUMPS

COMMENT MCCHORO AF8 DATA FROM MAN, INC. kV. OPINS JULY 79-MAR 00,176 BUSY DAYS
COMMENT AIRCRAFT ARE GROUPED INTO THE FOLLOWING GROUPSi
"COMMENT CL41 INCLUDING C140 C144
COMMENT T33 INCLUDING T33 T37 T43 AT-1O T3
COMMENT FlOb INCLUDING FIOO F0Il FIO5 FIlL FIS F4
CUMMENT ALSO RF4C A4 A6 A7 AVa AVOA AblP AVS TA4 TA7

• -"COMMENT C130 INCLUDING RF27 C103A
COMMENT TGI C9 INCLUDING C91A CgA C9F
COMMENT TGZ KC135 INCLUDING DC8 657 E3 C735
COMMENT YG3 A37 INCLUDING A3 A38 F5 T38 FO
COMMENT TG4 C130 INCLUDING CII? CLIO CIZ3 P3 L18 L382 DH5
COMMENT ALSO DC9 DCIO OH5 TC4C LIS PIA TC4
COMMENT CS INCLUDING 747 8747
COMMENT FIRST LISTED AIRPLANE IS MODEL FOR NOISE & PERFORMANCE DATA
COMENT
C-OMENT **** NOISE MONITOR LOCATIONS GO HERE *00*

-. ÷ ENTER SPECIFIC POINT PROCESSING MODE

" "". ENTER SPECIFIC LOCATION 01 AT X a 149929. Y - 256500. FT
(REF RUNWAY - 34 1

- *.. ENTER SPECIFIC LOCATION 02 AT X - 149804. Y - 276999. FT
"(REF RUNWAY - 34 1

*' ENTER SPECIFIC LOCATION 03 AT X - 151946. Y 253512. FT
(REF RUNWAY - 34 1

* ** ENTER SPECIFIC LOCATION 04 AT X - 15b448. Y - 253540. FT
(REF RUNWAY - 34 1

*e ENTER SPECIFIC LOCATION 05 AT X - 150006. Y - 244000. FT
IREF RUNWAY - 16 1

•-. ENTER SPECIFIC LOCATION 06 AT X a 150074. Y 233000. FT
(REF RUNWAY - 16

*÷ ENTER SPECIFIC LOCATION 07 AT X - 153574. Y - 233022. FT
(REF RUNWAY - 16 1

"* " ENTER SPECIFIC LOCATION 0$ AT X - 153292. Y - 230020. FT
(REF RUNWAY - 16

FIGURE 2. PORTION OF CHRONICLE LISTING SHOWING SPECIFIC POINT
INPUT INFORMATION

5' -8-
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64/08/09.MCCHORD AFB WASHINGTON - DATA FOR JULY 1979 TO MARCH 1980 PAGE 101
ONL ---------------------------------------

SUMMARY OF AIRCRAFT FLIGHT OPERATIONS AT SPECIFIC GROUND LOCATION 01

X * 149929.0 FT Y - 256500.0 FT
1 11500.2 FT FROM START OF RUNWAY 34 e4. .4 FT LEFT OF CENTERLINEI

RANK 1 2 3 A 5 6
AIRCRAFT 78 2 78 27 27 27

NISSION 107 101 101 103 1041 101
FLIGHT TRK 34D 34A 34A 348 16B1 34A

POWER 106 1 RPM 2.45 EPR 106 t RPM 1.90 EPR 1.20 EPR 1.90 EPR
AIRSPEED 350 KTS 199 KTS 350 KTS 250 KTS 140 KTS 250 KTS
ALTITUDE 405 FT 507 FT 1684 FT 1000 FT 96 FT 1000 FT

SLANT DIST 408 FT 509 FT 1738 FT 1002 FT 96 FT LOO1 FT
ELEY ANGLE 86667 DEG 85.51 DEG 75.b2 DEG 86.00 DEG 88.09 DEC 66.00 DEG

EVENTS DAY 30700 .360 6.980 16.660 2.110 7.070
NIGHT 0.000 .070 .310 .140 020 .740

SEL 115.57 DB 122.28 00 107o5Z DO 10485 DO 113.19 oe 104.86 DO
DNL 74.85 08 73.14 08 68.16 08 68002 09 67.43 D0 67.06 DO

CUMUL DNL 74.85 DO 77.09 08 77.61 08 76.06 0B 78.42 08 78.73 D8

RANK 7 S 9 1o 11 12

* AIRCRAFT 27 2 27 27 2 78
MISSION 10$ 116 ill 1061 1041 ill

"FLIGHT TRK 34C 34H 16E 16C1 1681 16E
. POWER 1.90 EPR 2.45 EPR 1.20 EPR 1.20 EPR 1.75 EPR 93 Z RPM

- ".-AIRSPEED Z50 KTS 199 KTS 140 KTS 140 KIS 160 KTS ZO0 KTS
"ALTITUDE 713 FT 507 FT 121 FT 149 FT 96 FT 121 FT

"" SLANT DIST 723 FT 509 FT 121 FT 149 FT 96 FT 121 FT .
ELEV ANGLE 60.54 DEG 85.51 DEG 87o07 DEG 85.9L DEC 88.09 DEG 87.07 DEG
EVENTS DAY 6o720 .240 .940 .780 a030 16280

NIGHT 000 0.000 .090 0000 e030 0080
"SEL 107.92 DB 122,28 D0 113.18 08 113,19 0B 116.69 D8 107.68 08

DNL 67s04 DB 66.68 D0 66.43 08 62.71 08 62.o4 DO 61.47 08
"CUMUL OWL 79.01 08 79.26 DR 79.48 08 79.57 08 79.66 D0 79.72 08

RANK 13 14 15 16 17 18
AIRCRAFT 2 2 3 78 78 3

MISSION ill 103 107 103 116 101
FLIGHT TRK 16E 3#B 34D 348 34H 34A

POWER 1.75 EPA 2.,'.5 EPR 100 2 RPM 106 X RPM 106 Z RPM LO 2 RPM %

AIRSPEED 160 KTS 199 KTS 300 KTS 350 KTS 350 KTS 300 KTS
ALTITUDE 121 FT 507 FT 415 FT 168 FT 1684 FT 840 FT

SLAN' DIST 121 FT 509 FT 416 FT 1738 FT 1738 FT 843 FT
* ELEV ANGLE 67.07 DEG 85.51DEG E ?.02 DEG 75.62 DEG 75.62 DEC 84.54 DEG

EVENTS DAY .100 .050 .450 L.780 .970 19060
. NIGHT 010 0000 0000 .010 .010 .030

SEL 116.65 08 122.26 D8 112.31 DB 106.09 08 107.52 08 106.43 DO

DWL 60.29 OR %,5D 9.44 DO 59,43 08 DO410 58.36 Ou8
CUMUL DNL 79,77 DB 79.81 D8 79.85 08 79.89 OB 71992 08 79o95 DO

"* FLIGHT ONL 80.08 D0
TOTAL ONL 80.09 06

FIGURE 3. PORTION Or' CHRONICLE LISTING SHOWING SPECIFIC POINT
OUTPUT INFORMATION- FLIGHT SUMMARY

.04
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84/00/09.MCCHOMD AFB wASIINCTUN - DATA FOR JULY 1979 TO MARCH 1980 PAGE 102
ONL

SUMMARY OF AIRCRAFT RUNUP OPERATIONS AT SPECIFIC GROUND LOCATION 01

X 149929.0 FT Y - 256500.0 FT
I 11500.Z FT FROM STARTI OF RUNWAY 34 .t FT LEFT OF CENTERLINE )

RANK 1 2 3 4 5 6
AIRCRAFT 27 27 27 27 27 27

THRUST 95 70 95 95 95 95
RUNUP PAD RAMP J3 RAMP JI RAMP J9 RAMP J7 RAMP J11 RAMP S8

POWER 95 X NF 70 % NF 95 X NF 95 Z NF 95 % NF 95 X NF
SLANT DIST 2062 FT 2174 FT 3161 FT 3235 FT 3800 FT 2012 FT

ANGLE -149.4 DEG -159.8 DEG -145.6 DEG -152.7 DEG -161.4 DEG -172.1 DEG
TIME DAY 19.Z SEC 1680.0 SEC 41.04 SEC 15.6 SEC 13.2 SEC 3.0 SEC

NIGHT 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC
A-LEVEL 88.11 08 61.78 D8 81.79 D0 80.94 D0 76.77 DO 82.48 D0

ONL 51.54 D8 49.09 08 48.56 08 43.47 08 38.57 D0 37.85 D0
CUMUL ONL 51.54 DR 53.50 0O 51.71 D8 55.02 08 55.12 08 55.20 D0

RANK 7 8 9 10 11 12
AIRCRAFT 27 27 27 27 27 27

THRUST 95 95 95 95 95 70
RUNUP PAD RAMP J5 RAMP 029 RAMP 027 RAMP C6 RAMP D26 RAMP J6

POWER 95 X NF 95 Z NF 95 X NF 95 X NF 95 X NF 10 Z NF
SLANT DIST 2839 FT 6218 FT 6161 FT 4661 FT 6139 FT 2795 FT

ANGLE -150.5 DEG -161.0 DEG -164.2 DEG 136.6 DEG -165.8 DEG -146.5 DEG
TIME DAY 1.8 SEC 55.2 SEC 48.6 SEC 7.2 SEC 16.8 SEC 79.2 SEC

NIGHT 000 SEC 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC -
A-LEVEL 83.58 08 67.59 08 67.08 08 75.17 D0 66.71 OB 59.68 08

DNL 36.73 08 35.61 08 34.54 06 31.35 08 29.57 08 29.27 08
CUMUL ONL" 55.26 08 55.31 08 55.34 08 55.38 08 55.39 D0 55.40 D0

RANK 13 14 15 16 17 18
AIRCRAFT 27 6 6 27 6 27

THRUST 95 1400 1400 95 1400 95
RUNUP PAD RAMP 03 RAMP Cl RAMP CIO RAMP 030 RAMP C4 kAMP Bb

POWER 95 X NF 1400 IN-LB 1400 IN-LB 95 X NF 1400 IN-LB 95 Z NF
SLANT DIST 6113 FT 4705 FT 4886 FT 6254 FT 4449 FT 2248 FT

ANGLE -163.5 DEG 132.7 DEG 140.7 DEG -159.4 DEG 135.7 DEG -179.4 DEG
TIME DAY 13.2 SEC 67.2 SEC 59.4 SEC 3.6 SEC 34.2 SEC 1.2 SEC

NIGHT 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC 0.0 SEC
A-LEVEL 66.54 08 56.i8 08 55.76 D0 67.76 0o 57.71 08 71,99 08

0NL 28.35 U8 25.36 0o 24.10 Do 23.92 Do 23.65 08 23.34 08
CUMUL DNL 55.41 D0 55.41 08 55.42 08 55.42 D0 55.42 08 55.§2 08

RUNUP DNL 55.43 OB
TOTAL ONL 80.09 D0

FIGURE 4. PORTION OF CHRONICLE LISTING SHOWING SPECIFIC POINT
OUTPUT INFORMATION - GROUND RUNUP SUMMARY
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found "--N/A--" will be printed. The altitude, slant distance

and angle of elevation above the ground plane are obtained from

the closest point of approach of the aircraft to the ground loca-

tion. The number of daytime and nightime events are extracted

from the relevant FLIGHT card. The sound exposure level (SEL)
from the aircraft is also provided. Immediately below the SEL

the day-night average level contribution of the particular air-

craft is shown, followed by the cumulative day-night average

level which is the sum of the particular aircraft activity and

all others of higher rank.

In the lower right hand corner the total day-night level for all

flight activity i: shown. This number reflects not only the top

"eighteen contributors shown, but also the contributors of lower

"rank not. included on the summary page. The total day-night level

- for combined flight and runup activity is shown immediately below

and is the total daily exposure at the site.

"On the succeeding page (Figure 4) the analogous information for

ground runup activity is shown. The lower right hand corner con-

* tains the runup day-night level total and the combined flight and

runup day-night level total.

Figure 5 shows an example of graphic output. The specific loca-
tions are shown as squares with an interior X. The label entered

on the SPECIF card is placed at the upper right of the square.

6E.
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