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I. INTRODUCTION

The computer program OEMCON is written in the FORTRAN IV programming

language and is currently operational on the NASA Langley Research Center's (LRC)

CDC computer complex, It uses as input the Aircraft Nolse-Levels and Annoyance

Model (ALAMO) demographic profile reports which are generated for each octant

of specified Day-Night Sound Level (Ld_) contour band. DEMCON computes and

outputs the same demographic variables for the all-octant case (i.e., a

summation of all eight octants) for each of the following noise level contour

bands (Ldn in dB): 55-60, 60-65, 85-70, 70-75, ?5-80, 80-85, 85+, 6g-75, and
7E+.

The output format of DEM'CO_is similar to the standard demographic

profile reports provided by CACI, Inc. The output consists of a variety of

'_ de,negraphlcinformation based on 1970 Bureau of Census statistics (with some

1977 updates) which describe the soclo-economicenvironment in the surrounding

airport community.* Projections for selected demographic variables may be
.>

_._ *ALA_40contains a large demographic data base management program developed by
;" CACI, !nc. called SITE If, SITE II is capable of generating a demographic
_J profile report for closed contours (sizeand shape essentially arbitary)

:_ locatedanywherein the UnitedStates.
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detarmined for the years 1979 and later. The projections are performed

based on annual compound growth rates computed from the Population,Household

and Per Capita Income data available in the standard demographic profile

reports for both the year of the basic census data {1970) and for 1977,

To generate projection reports, assumptions are developed concerning

aircraft fleet mixes, for number of departures, runway use, etc, for a given

projection year, These data are then used to execute IntegratedNoise Model

(INM) runs which in turn generate ALAMO output reports reflectingcensus data

for 1979 and 1977, To the extent the INH rues represent fleetmixes, etc. for

a given forecast year, the projection proceduresmay be used to estimate demo-

graphic data comparable to that forecast year.

The following sections present a detailed discussionof the user

requirements and procedures for executing the computer program, DEMCON, The

computational algorithms used to determine demographic data projectionsare

discussed in Appendix A.

I-2



If, INPUTS AND OUTPUTS

Program DEMCON uses two ALAMO input files and one ALAMO output file.

A description of these files is presented below:

LOGICAL PILE

UNIT TYPE Description

I INPUT Airport Location/DescriptionDeck (file
H of the ALAMO procedure, optionally
modified to include projection data)

5 INPUT DemographicProfileReports (file
G of the ALAMO procedure)

6 OUTPUT Demographicvariablesfor all-ectant

_, caseofeachLdnband,forthebase-
_i line year plus projection years, if
!! requested.

,i
,: The Airport Location/DescriptionDeck file on Unit 1 Is the H file

;:: used in the ALAMO procedure. The first 3 recordsof this card format file are

skipped by OEMCON; these contain data used by the ALAMO procedure. Records 4

/', and B contain the airport name and address, respectively. Record 6 (optional)

_ contains demographic projection data. The format of the Inputs on Unit I are

shown on Table I. A sample listing of the Airport Location/DescriptionDeck

file is shown on Figure I.

! The DemographicProfileReport file inputon UnitS is the SITE II

output file generated by the ALAMO runs. The data"contained on Unit 5 are

used to prepare the ALAMO demographic reports. The assumptionsmade concerning
2-i
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TABLE I

FORMATS OF THE IPIPUTDATA ON UNIT 1 FOR PROGRAM DEMCON

Record Format Column Description

1 Records I, 2, and 3 skipped by DEMCON
Airport Latitude, Longitude, Displace-
ment:

12 1-2 Latitude degrees

12 4-5 minutes

12 7-8 seconds

12 11-13 Longitude degrees

12 15-16 minutes

12 18-19 seconds

A1 25 DisplacementDirection (N or S)

FB.2 26-3g Unsigned N/S displacementamount

AI 32 DisplacementDirection (E or W)

F5.2 33-37 _nslgned E/W displacementamount

2 2FI0,2 1-20 X and Y translatlon constants

3 F5.2 I-5 Scale factor for contour graphic, length
of positive axis

4 BAlD 1-80 80 character Airport Name (suggest 70
or less) placed on output.

5 8AIO 1-80 80 character Airport Address (suggest
70 or less) placed in output.

6 Projectiondata (optional):

4AI0 1-40 40 character contour identifier,used on
output report.

81B 41-80 Years for which projectionsare desired,

2-2
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this report file are:

I. There is (at least) one report for each octant (I-8)

for each Ldn contour. The contours are in order of

increasing Ldn value over the range from 55 dB to

65 dB in 5 dB steps. If contours are missing, they

are missing from the ends of the range, not the middle.

2. The absence of reported demographicdata for a par-

ticular octant (i.e., the polygonal area was empty,

as would occur if the area encompassedundeveloped

land or if the Ldn contourdid not extend beyond the

airport boundary) may be determined by examining

the first lines of the DemographicProfile Report con-

taining the latest (1977) populationdata (see box,

upper right corner of Figure2). This situation occurs

when the baseline population(as computed from the

"LATEST" and "CHANGE FROM" data) is zero.

3. Column I contains carriage controlcharacters. A

sample listing of the DemographicProfile Report file

is shown on Figure 2.

In addition to the two input filesdescribed above, there is one

more piece of information which must be provided to program DEMCON. This

informationis the starting index to the seven possible contours available

in the Demographic Profile Report file. This is provided via the R2 Job

Control Register and is set and displayed by the ALAMO procedures during

execution. If there are 5 contours found (out of the possible 7), this

register must be set to 3, i.e., R2 is equal to eight (8) minus the number

of contours found.

Fur the year of the input census data, the demographic variables

output on Unit 6 are essentially in the same format as the standard

demographicprofile report. One report is output for each of the following

Ldn contour bands (in dB), if these data are available: 55-60, 60-65, 65-70,

70-75, 75-80,80-85, 85+ 65-75, and 75+. The only differences between the

output formats of the standard DemographicProfile Report and the format used

with the DEMCON program are:

2.4



DEROGR&PHZC PROFILE REPORT PAG[ 1
_UN NUM_gR ¢

L_N 55,_ OCTAP_T 1, _*&4 • * * * * * * * * * * * * * * * * * • *
LIT_$T CHA_J_

_E_ _IN SEC * Fm_M ?_
LATITUDE 3_ 5L 8 ° _977 P_PULATIO_ PD721 "_
LOI_GITUDE 77. 2 15 * 19_? HCU_EHOLO_ _6_2_ 2_4_

• 1_?? PIP C_P I_C_E _ _&8_ _ 2929

_rJ_U_L COMPQUhD _O_?H "*_
_[_HTI'I_ PC_ IOQ * * * * * * " * * * * * * " * * * * " °

1970 C_U_ OAT=

P_PUL_T|C_ AG_ _D _EW

WMIIE 25C_? _o_ _'5 &_2& 15,9 &27_ I_*_ 15.I
_GRO _?_60 &_*B &'l_ 77_ _9°_ 77_ 17,? 1_,_
_¥H_ 1_29 1°_ _'17 2_56 7,1 27_ 6*3 _,7

1_'2Q 1713 _°2 295_ 6*_ 5,5
_pAN _16 1,8 _1"29 a_ _0,6 10_01 22*_ 21,B

_O-4a _2_ 8*5 3_ ?*F _,1
FAMiLy |NCO_[ ¢_0) _-_ 27_0 G*7 _0_ ?*0 _*_
$0-5 _6_ _*_ _5 * 1_ _*_ _800 4,I _,_

$10"15 _2S 2_*?
$1_-2_ 2671 1_,2 H_ V=L_ I_ _CCUP_I_';
$25"_ _%2 2.2 _-_ _ *_ _R/P_Q_ 5_7 _ 1_,_
$5G • _4 *2 _0"]_ _59 _,1 _ALES _11_ _11

_VCRAGE $ _ $_5-_5 7_2 20.7 _PER_I_$ 2_79 _*_

_V_G_ $ 116 q_ 1_&I _2,_ 16 * _ ?,?

_, FIGURE2. A SAMPLELIGTI_!GOF THE DEMOGRAPHICPROFILE
REPORT FILE (ON UNITE)
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LINE DESCRIPTION OF DIFFERENCE IN OUTPUT

I Contour band sequence number is output instead
of page number

2 Airport name is output (first 79 characters in
columns 2-80)

3 Airport address is output (first 79 characters
in columns 2-80)

4 Ldn value, AREA, and OCTANT number are NOT output

10 LAn contour band limits are output instead of the
n_mber of points in the polygon.

The format of the remainder of the report is unchanged from the

standard demographic report. A sample listing of the output report for pro-

gram DEMCOR is shown on Figure 3.

If the user chooses, there is also a brief output report for up

to 8 projectionyears for each of the Ldn contour bands. The projections

are made from the census data year to 1979 based on annual compound growth

rates in population,households,and per capita income, _s well as on national

tren_ in housing and rental values. The projections are based on constant o

(1979) dollars. Accordlngly,variables reflecting dollar values are not

indexed beyond the year 1979 to account for inflationaryincreases. These

growth rates are computed from the census data and the updated valuea found

in the standard de_graphlc profile reports. Based on these same data,

projections are then made to years beyond I979 using the annual compound

growth rate in households. A sample listingof the output for projected

demographlc variables is shown on Figure 4.
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DCMO_RAPPIC PpOFILC R¢P_T CONTOUR 2

OC; NAT|ONAL kTRPDA;
_IS_INGTONQ CC

DES NIN $£C FRn_ ?0 •
LATITUOC _B _1 _ 1977 POPULATZON _C_811 -_12 *
L0eJGITUO[ 77 2 15 |97_ HOU_HOL02 152T_ k&R] •

1977 pER CAp |NCC_[ ¢ 7334 t 2577 *
LO_ 55-_0 OB

JPJtJUAL CORPOUND GROWTH -*3
_|_HTISG PCT I_Q • * * • • • • • • • • • • • • • • * • •

1970 CENSUS OATA

pOPULkTIQN AGE APIO $_1

TOTAL A1242_ IDOPO NiLE FEMAL_ TOTAL
a_IT£ 272651 6&,l 0-5 197_4 13,L L9295 qo? ?.5
_£GRO 13391_ 32*5 _-13 3_98B 15,9 }_750 14ol !T,O
OTHER _52 I*4 |_'17 l_?q3 7.6 1_70_ &•8 7•I

_P_rl 12_72 2°9 21-29 3_68_ I_o8 3_637 15,Q 2_°_

]0-39 252&_ 13*_ _721 11*_ 12*_
4_'_9 251_ 12.9 2B520 13•I _3•0

$0-5 127_ 1_°0 _5 • 1_88B _•1 20078 9_2 ?°8
¢_-7 _&7_ _o; TGT_L 1_692 21771_

110"15 226_ _o0
$_5-25 2_5 25•1 _M_ '_ALU_ I000| OCCUP_T|O*J
S25-5_ 123¢2 12*2 S_-I_ GO2 |*2 _GRI _OF 55041 _*_
SSO _ 1_6_ 1.9 S13"15 27T1 5*5 _L_ _1_ 5.7
TOTAL 982_5 _]_'20 7_2_ 15o_ CL_RICA_ _5531 _a.5

t2_-25 7221 1_*_ C_AFT 1_8 _*0
&VERAGE SISORO _25"35 11691 23•3 OV_TIVS _753 _*I
_OIAN _126_& 1_5-50 11_E5 _•7 L_BO_[_ _514 2,_

$50 _ 8539 L7.C FAnM 260 °2
TOTAL 502]3 _ERVIC[ IB859 12. ?

_[NT P_IVAT£ 3535 2*2
sO-lO0 _67& 2_ AVERAGE $33912
$I_G-150 37077 *_*9 _D_AN 1309E6
t_50-202 _67_ 20*6 O_tl£R 35,T EOUCAT[ON _OULT_ _ _5

$250 * _=02 5._ 9-11 _7_7& 16._
TOT_ 99_E_ _UTA"_flIL_$ 12 6_6q5 27,6

eaOPIE _2;R 30*3 13-15 32_1 ]_.1
AVER_6£ $ 133 O'fE &1702 42,3 1£ • _63l_ 2_*4
_CO[_N s 1_7 T'_O 33968 2_°3

FAM P_ _21'2 _3*0
Ut_T_ _N 2TRUCTUR( HOU_H('_S WITH: illOIVlO$ _?*.7 ;5,_

! I_ 2 3187 2*2 UASHgR 71207 ]8.0 TOT POP _12*23

!_ ]*_ 6_37 *.7 _R¥_ 46855 11*8
_: 5.9 999_ _,8 DISHdSH _1_5_ 10•4 N_ OF flH*5 14_9

1_'49 2_21 lq,S AI_CONO 14516 ie*_ _;0 OF FJ_*S 9_041
; 50 * 30751 21*1 FR(_Z_q 2_T K*_ AV_ H_ _Z( 2*_

_8_LE 657 *4 2 HOR_ 2Q58 I•0 AVG FAR SIZE _*_

FIGURE 3. SAMPLE LISTING OF THE OUTPUT FOR PROGRAM
DEMCON (ON UNIT 6)
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Ill. PROGRAM EXECUTION

The source code for program DEMCON has been stored on the NASA LRC

computer system under the name DEMCONS. The compiled binary object module

has been stored under the name DEMCONB. The OPL library module is needed

for compilation of the CDC Compass rmutine. To re-compile DEMCON the

following procedure is used:

_: ATTACH,OPL/UN:LIBRARY.

FTN, I:DEMCONS ,B:DEMCDNB ,L-OEMCONL,R:3.

REPLACE,DEMCONB,DEMCONL.
i_i

This procedure wil.lcompile the source code DEMCONS and place the binary out-

put in DEMCONB,replacingthe existingbinaryon that file. The listingof

_ the compilationwill be placed on DEMCONL, replacing any existing listing on

!T:i thatfile.
)(

F)
_i To make an executableload module of DEMCON,the following commands

_ are performed:

}) LOSET,MAP=SBEX/DEMCONM.
q

;_I LOAD,DEMCONB.

,' NOGO,DEMCONA.

! REPLACE,DEMCONA,OEMCONM.5,

i_ 3-I



These commands will create an absolute, executable load module on the file

DEMCONA, and will put the load map on file DEMCONM, Any existing files by

those names will be replaced.

To execute the DEMCOM report generator program, the user must first

set the R2 control register to the starting index of the Ldn contours. DEMCON

assumes that the seven possible contours (55+, 60+, 65+, 70+, 75+, 80+, 85+) are

available in order of increasing Ldn value in file 5, If there are N contours
to be foumd, R2 must be set to 8-N (e.g., start with 2 if there are 6 contours).

R2 is set and displayed by the ALAMO procedure.

To execute DEMCON, the following commands are given:

SET (R2 = n)

DEMCONA.file-G,llne-prlnter,,,file-H.

where n is the proper value,of the R2 register,

line-printeris the name of the file to contain

the'llne printeroutput (defaultname is OUTPUT)

file-G is the name of Unit 5 input file

file-H is the name of the Unit I input file.

3-2
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APPENDIX A

COMPUTATIONALALGORITHMS

ALL-OCTANTSUMHATION

The variablespresentedin the demographicprofilereportsare

readin octant-by-octantfor eachcontournoiseleveland summedover all

octants. Theyare thendifferencedto computetheaggregatedatafor thecon-

tourhands, The percentagesand mediansare thencomputedfor theall-octant

casefor eachcontourband. In caseswherethe totalof a particular

variableis zero,thecategorypercentageswill alsobe givena valueof

zero. The medianof a set of variablecategoriesmay fallin the final,

open-endedcategory;in thiscasethemediancannotbe computedand is given

a valueof zero. An exampleof thiswouldbe the followingsetof homevalue

counts:

HOMEVALUE(DO0)

$0-10 0

$1o-IB 0

$15-20 0

$20-25 3
$25-35 9

$25-50 9

$50+ 34

A-2



The averages for family income, home value, and rent, as well as the

per capita income data, are computed from the average of each octant weighted

by the summation of each variable's values over all octants.

UPDATING PROCEDURE

The procedure for updating selected demographic variables proceeds

in two steps. The first step begins with computation of annual compound growth

rates for those variables for which two data points are available -- total

populat:on, number of households'and per capita income. The growth rate is

computed as:
/X \y-1970

_ 1970,x-C)
where: X = variable of interest, either population (P),

households (H) or per capita income (K)

y = year for which updated ALAMO data is available,

normally 1977 (see box, upper right corner of

Figure 3),

Based on these compound growth rates, selected variables are updated to the

base-lineyear 1979, as follows:

X1979 : X1970(I+ rx)g (A-B)

:; where: X = variable of interest (P, H or K)

: r : annualcompoundgrowthrate
,j

J Othervariables(e.g.,numberof renters,numberof homeowners,
i

5] number of housingunits, etc.) are updated to 1979 values based on the

annual compound growth rates for households using equation A-2.

_/) For average/medianrent and home values, the update to 1979 values

_' is based on national trends in rental and housing values, indexed to 1970i>!

i! values. The computationis:

L'I

_ A-B

7,

i;
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RV1979 : 1.60 RV1970 (A-3)

HV1979 : 1.89 HVI970 (A-4)

where: RV : monthly rental value

HV = home value.

The second step of the process involves projectionsto the post-1979

period,normally 1985, 1990, 1995 and 2000. Here, all variablesassociated

with a monetized value, such as average rent or home value, remain constant

so that projectionsare presented in constant (1979) dollars. For other

variables,the projectionsare basedon the same annual compound growth rate

as follows:

ZT = Z1979 (i + rH)T'1979 (A-B)

where: T = the post-1979year for which updates are

deslred

Z : variable of interest, either population (P),

total households (H), number of renters (R),

number of homeowners (HO) and number of housing

units (U)

rH= annual compound growth rate for households.

For a more complete explanationof the updating procedure,see

ORI letter report dated July 1981, entitled P_rocedureeto Update Selected

Demo_raphlcVariables,
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