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" yversions of the program that were first announced and distributed in 1966

A'Tvgrid of the Universal Transverse Mercator (UTM) coordinates that are marked

“'f on most topographic maps. J. H. Healy (oral communication, 1965) suggested

a; could be more general, more efficient (for storing digital elevations) and

" more flexible than the one-km UTM grid system. Healy suggested that only

~ That program and its later revisions primarily were used with 15-minute maps

" over previous terrain correction programs. These improvements are the digitiza=
. ‘tion and gravity station locations in a latitude-longitude reference system,

’~f the assembly of digitization in quadrangle map units, a tie to an inner

iig
i

INTRODUCTION .

The FORTRAN computer program listed in Table 1 has been used by the
. U.S., Geological Survey since 1972 to obtain terrain corrections to a distance

as far as 167 km_from_gravity stations, This program evolved from earlier

(Plouff, 1966). The digitization for a previous terrain correction program
of the U.S. Geological Survey (Kane, 1962) adopted the one-kilometer square

'm;:to me that a system based on geographic latitude and longitude coordinates

" one quadrangle map of digitized average elevations needs to be retained in
- the computer memory at a given time,

I wrote a FORTRAN program in 1965 that implemented Healy's suggestions.

? digitized in one-minute compartments and with one-by-two degree maps digitized
. in 3-minute compartmeots. The version of the program released as a preprint

~ associated with the presentation at the 36th Annual Meeting of the Society of
'n: Exploration Geophysicists (Plouff, 1966) included all the basic improvementsf

circular boundary that permits an exact join to conventional hand terrain
corrections, a listing of‘maps needed but not found in the digital map-input,
correction for the effect of the earth's curvature, and use of a gravity
formula that is more accurate. for those compartments that are closest to the
location of the gravity station. ”/

The last improvement was made beceuse the formula used in the previous
program was fairly accurate but was based on the assumption that the ground
‘. gurface is horizontal within every compartment (fig. 1) To a first approxi-

:‘imation, however, the ground. surface near any point ‘tends to slope through

that point 1n order to account for the observed difference of elevatlon
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:between thét point and nearby locations, A simple formula, in which it

is assumed that all the mass within a compartment is concentrated along

a vertical line mass at the cédtéf of the compartment, was found to provide

1 _ a close approximation to the gravity éffect'of a ground surface that slopes

‘ﬁxithrough a nearby station location (fig. 2). At farther distances from the

h gravity station-- distances that exceed about & compartment widths
':yf'from the station=--the gravity value calculated by using the two formulas_l

3“ ¥§ are nearly identical, | | ,

 ' Further modifications between the'time‘df the 1966 program and the

‘;.accompanying listed program improved the distance formulas, removed some

" minor discrepancies, protected the program user against making mistakes,

r”gland were in response to a meed for a more self sufficient‘"final" program

f.in terms of punch card and printer output. A program later was written to

_5convert previous one-km digitization to one-minute (about 1.85 by 1.5 km) = .

. digitization, so that previous elevation digitization could be adopted for o

f‘use with the present program. That program (Robbins, and others, 1973) .
"enabled a substantial block of gridded topographic data in southern

f California to be absorbed into oné-minute and three-minute digitization

Jthat entirely covers, the state of California,

' listed in Table 1

Though the program/has been extensively tested, no surety should be

. implied concerning proper execution of the program., I would welcome

5 receiving the results of independent tests. The program is by no means

v "final", Only positive values of latitude and longitude have been tested.

“ The terrain corrections for land below sea level and for ocean compartments.
‘Hq5;71f underlain by rock that does not have a density of 2,67 g/cc are incorrect

'in the accompanying program. There is no provision of the nearby terrain

" corrections for gravity observations at or below the surface of the ocean,
1:2 The effect of water in large inland lakes or se#s is not accounted for.
An option for using the 1967 Geodetic Reference System for caléﬁlating the
theoretical value of gravity at sea level has not been provided. None of
.: the advantages of ih;eragtivé computer‘usage,Asuch as prompting and storage

'Iy_on disk;o; tape,_aré?i@plemented.‘ There is no option to reduce the bulk
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"of the printed output and the associated specialized input and output
formats. The accompanying program, however, is useful for the majority
of cases and can be adopted with little or no mod1f1cation for use on

. most digltal computers.

DIGITAL GRAVITY TERRAIN CORRECTION PROGRAM

General

A generalized program flow chart is shown in Figure 3., The arrange-
ment of the card input to the gravity terrain correction program is showm
in Figure 4., 'Computer cards' on the illustration for example indicate
pooitions for Job Control Language cards of the IBM system. The accompany-
ing program (Table 1) was written in standard FORTRAN IV language and has
been used on an IBM-370 computer system., The program designation, MO400,
serves to distinguish this program from all other versions of the program,

v'.The "99-cards" shown on Figure 4 are cards with nines punched in all 80

';q'columns. These cards serve as delimiters that indicate the end of the

v sets of station cards or map cards. The formats of other specific types
i{'of cards are described later. Examples of typical punch cards are shown

rf'in Figure 5 and punoh'cards for a test case are listed.in Table 2.

s Limjitations

The total number of gravity stations may not exceed 500. The total number .

- of "map sets" may not exceed 10, but 4 is the expected practical limit.

'Hv The total number of digital maps within a set may not exceed 80, No more

than 13 maps from a given map set can be used to provide the specified
v'map coverage for any gravity etation. Map parametef cards may not specify -
compartment and map sizes such that there are more than 30 compartments
along the north-south dimension of avmap and no more than 40 compartments

' along the east-west dimension of a map. There must be an integer number ‘
of compartments in & map. Sxmllarly, there must be an integer number=-not
over 15 in either the north-south or east-west direction--of “blocks" in a

L map., A block is grouping of compartments that is intermediate in size :'




Read location of’grea, number of ﬁetn of m#ph l;';}f ;v o "<
Read»stétion data

- Calculations for first/next set o%{hgps

) - Read ynri@blel needed for thio set of maps

Eatlblish indexing and distance test parametere

'  Establish rectangulat boundary of maApE needed for ench stntion

[

r——Calculations for first/next map

Read idehtificatioq énd location of ﬁap

Read elevations of compartmeﬂfn

Assemble compartments of map into blockg
'Deaignaﬁe indiceu for map | | B
—Calculations for first/next station

Test if map is needed; if not, go to‘néxt staflop
Test each block of map | |

M Calculate terrain correction of block or compartﬁenﬁ,Aif needed  .:

Add to previous total for block

Add to previous totai for map

Write name of area and list of variables ueed'fo: this set of maps .

—Agsemble information for each station . 'f;‘ff%

. List maps needed
A : : : :
Urite name,and terrain correction of =map

—Write total terrain correction' lict coordinaceu of mapa needed
' _ but not found DR

Summarige correctibn,;inciudidg<cloaefin'vﬁlueg}

| Pigure 3,--Flow chart of program.
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‘" between a "compartment' and a "map'. The block size for one-minute
digitization (one~by-one minute oompartments), for exapple; usually is
* ' three-by-three minutes in anticipation of coarser three-minute digitiza-

;i~tion provided in another map set.
‘Definitions

}:-The numbers near the left margin in the following paragraphs refer to
.inclusive card column numbers. The term '"default'" is the value or con-
" dition assumed if card columns for the specific parameter are left blank

~or are zero. The term "alpha" refers to any keyboard character. "Iateger"

*..is any right justlfzed number without a decimal poxnt. "Decimal" is a

. number in which a8 decimal point may be punched or the location of the
”;,decimal point is assumed to be located as indicated in the associated

~ description.,

1-24 - Alpha. Name of area or a title.

- 25-26 - Integer. 1Indicates format of station cards, The code number
o " - minus-2 should be punched if punch card output is desired.

" The code numbers minus-l, zero, and one also are permitted.
A detailed description is given in the next section,

[27-28 *~-~ 1Integer. The number zero indicates that the station elevatioms
T .., are expressed in feet. The number 3 indicates that station
"~ elevations are in meters.

N'9°&\x29-30 ;ﬂj‘ Integer. The total number of digital map sets (or types) to

follow the station data. The num_ber 2 would indicate that 2

map sets will follow (for example, one-minute and three-minute
digitization). :

3136 Decimal. Optional second density. The terrain corrections

L always are calculated for an assumed average rock density of
2.67 g/cn3.~ The terrain correction and corresponding Bouguer
anomaly also will be calculated for the optional second average
density punched in these columns, The defaultis a density of
2.50 g/em3, : - ' : ’

" Station card formats for code numbers in columns 25-26 of the Lead Card

Minus-2 or minus~1 code (Burch format)

The present program produces punch card output only if this code is minus-Z

" " (see description of "special card for punch output” for details of the

- format of the output card). If this code is minus-l, no output card is"
" produced and alpha columns except 1-5 are. ignored

-5 Alpha. Five-digit station name.p'z




- 6=7

8-11

12-14

T 15e18

1924

©35-39

4 . -

S blebh

a7 4551 -

-52«57

T 69-73.

- correction exclusive of that determined within this program.

: Alphg. OptionAI information to be passed CO the punch output card,

Integer. Latitude degrees Céééumed North and positive). e
Negative numbers would give incorrect results.

Decimal. Latitude minutes with decimal point assumed between
columns 9 and 10.

Integer. Longitude degrees (assumed West and positive). %i
Negative numbers would give incorrect results. R

Decimal. Longitude minutes with -decimal point assumed between ‘ -
columns 16 and 17, 3

Decimal. Elevation with decimal point assumed between columns
23 and 240 ’

Decimal. Hand terrain correction in milligals or total terrain

submittal, The assumed density is 2.67 g/ The decimal

point is assumed between columns 37 and 38, The default implies

a hand correction has not been done. Therefore, it is suggested
that the number 1 punched in column 39 (0.0l milligal) rather than
zero should be used to indicate that a hand correction has been
determined for hand corrections that are less tham 0.005 milligal.

Alpha. An optional code letter that indicates, for example, the
distance to which the hand terrain calculation has been determined.
The letter "F" may indicate that the hand correction has been done
through Hayford's F-ring.

Alpha., An optionél code grouping that indicates, for example, a
4-digit accuracy code,

Decimal. The observed gravity in milligals without the leading 9.
The decimal point is assumed between columns 49 and 50; therefore,
0,01 milligal units are provided.

Decimal, The free-air an maly in milligals, with the assumed
decimal point between columns 55 and 56, The default condition
(or anomalies that are zero) signifies that the program will
calculate the free-air anomaly using the International Formula
of 1930 to calculate the theoretical value of gravity at sea
level and the formula used by Swick (194-2_) to

calculate the free-air correction.

10
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Zero or one codes

1-4 ‘;  Alpha. Four-digit station name,

5-23  The same information related to location and elevation as appears
: in columns 6-24 of the Burch format.

o 24-29 Decimal. Relative observed gravity in milligals with the decimal

point assumed between columns 27 and 28, The value is relative to
978,000 milligals if the code number is zero. If the code number
is one, then the leading two digits (97 or 98, to cover the range
of 975 to 985 gals) have been dropped from the absolute value of
observed gravity,

- 71-74 Decimal. Hand terrain correction in milligals with the assumed

decimal point between columns 72 and 73.

Special parameter card for punch output

' This additional card must be placed between the Lead Card and the first Station

Card if the format code is minus-2 in columns 25-26 on the Lead Card. The

~ _entire card may be blank or may provide the following supplementary data.

The column structure of this card is identical to that of the punch output

- cards (see later section), but the card lacks numerical values.

1-3 - Alpha. Three-digit prefix (area or project identifier) that is
. to precede the 5-digit station name on the output cards.

9A‘.fﬂ/ ~ Alpha. Prefix, such as "N" or "+", that is to precede the latitude
© . on output cards,

SRR T Alpha. Prefix, such as "W'" or "-" or "+" that is to precede the

longitude on output cards,

:?fr.63 © -» Alpha, Unless column 63 is left blank, this symbol will replace

the symbol punched in column 40 of all station input cards. This
symbol signifies the closest distance to which the computer terrain
correction is carried.

. 76-80 Alpha. Unless left blank, this group of symbols will replace the

data in columns 69-73 of the station input card., This option
would rarely be used.

Map parameter card

One of these cards precedes each set of digital maps. The number of such cards

- therefore is prescribed in columns 29-30 of the Lead Card. See Figure 3 for
. the position of this type of card and see Figure 5 for an example of a com-
. bination of three of these cards.

1-3 - Integer. North-south dimension of digital "mAp“ in minutes. For
o example, 15 minutes is convenient for maps of one-minute digltlza-
tion and 60 minutes for three-minute digitization, :

L b4eb ' Integer. East-west dimension of digital "map" in minutes, For

example, 120 minutes. is convenient for maps of three-minute d1git-'
ization, :

RS S R PR

TR




- The geographic units of measurement (minutes or seconds) of the following four
numbers are defined in columns 63-64 of this card. The program execution stops
if there is not an integer number of "compartments' in a "block" or if there

""is not an integer number of '"blocks" in a "map".

7-8

o 9-10 -
e 11-13

L 16167
T 17e2

i 33440
. 41-48

61-62

Integer. North-south dimension of the smallest cell--a "compartment''=-

of the_gridded elevations.

' Integer. East-width dimension of a compartment in minutes or seconds.

Integer, North-south dimension of a block of compartments, If the
compartment size is one minute, for example, the block size would be
three minutes, in order to make am exact join with three-minute
gridded topography in another map set.,

Integer. East-west dimension of a block in minutes or seconds.

Decimal, Maximum distance in kilometers to which a digital terrain
correction is to be calculated by using this set of maps. The con-
tribution to the terrain correction of all blocks of compartments
whose centers occur at or beyond this distance are ignored.

Decimal. Minimum distance in kilometers to which a terrain correc-
tion is to be calculated by using this set of maps. Note that the
minimum distance for the 3-minute set of digital maps should be
identical to the maximum distance of the l-minute set of digital
maps, for example. This distance must exceed half the diagonal
length of a compartment. The minimum distance selected for the
map set with the smallest compartment size usually is equal to the
farthest distance to which hand terrain corrections are carried.
For example, 0.895 km (Hammer F-ring) is used for half-minute

- digitization and 2.29 km (Hayford F-ring) or 2.615 km (Hammer H-ring)

are used for one-minute digitization.

Decimal. The distance in kilometers beyond which groups of com-
partments are lumped to form blocks for purposes of calculation
of the terrain correction, This distance must be less than the
value in columns 17-24 and probably should be greater than twice
the maximum dimension of a block.

Decimal. Distance in kilometers beyond which a correction for the
earth's curvature will be made. Values less than the default of
14 km produce a warning message, because the assumption of maximum
slope upon which the curved-earth approximations are based would
not necessarily be valid at shorter distances.

Integer. The number zero (or blank) signifies that the terrain
corrections for only those compartments whose centers occur at
or beyond the distance given in columns 25-32 are calculated.

- The number one signifies that an exact join to cylindrical rings
of conventional hand terrain corrections will be made by excluding

all parts of compartments that are closer to the station than the

distance specified in columns 25-32 and including in the terrain

12
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calculation all parts of compartments that are farther from the
station than that distance. The latter option may be selected
for only one Map Parameter Card of the terrain model.

- 63-64 Integer. The number 60 signifies that the units of cohpartment
' ' and block dimensions given in columns 7-16 are expressed in seconds.,
The units are expressed in minutes if this number is one.

. Map Lead Card
112 Alpha. Name ‘of map.

“_The following four numbers specify the geographic coordinates of the northwest
.~ corner of the map. Negative numbers should not be used. The purpose of the
__extra space in each field is to improve readabllity. - :

13-15 . . Integer. . Latitude degrees.
16-18 ,“f Integer, Latitude minutes.
19-22 . ~Integer. Longitude degrees.
23-25  ” Integer}‘ Longitude minutes. :
. 26-27 . Integer, Number that defines the units of compartment elevations,
H ‘ "0 or 1. .. All elevations are expressed in feet.
6 - . Positive elevations are in feet and negative elevations
- are in fathoms, ‘
31 " - Positive elevations are in meters and negative elevations
are in feet.
33 All elevations are expressed in meters.
. 36 Positive elevations are in meters and negative elevations

are in fathoms.

Map elevation card

. Ten average elevations are punched on each elevation card. Each elevation

" occupies 7 columns and the decimal point need not be punched if the elevation
is a right-adjusted, integer number, In practice the elevations are estimated
no closer than the nearest 10 elevation units, so that drum-card control is
-used to punch the final zero digits.,- Columns 71-80 often are used to indiate
an abbreviated map name and & sequence number,

‘A blank or a zero elevation indicates that an elevation estimate has not been

‘- made and a terrain correction will not be calculated for that compartment.

Therefore, a =1 or a +1 should be punched for compartments whose average
elevation is near sea level., Negative compartment elevations refer to ocean
bottom depths, so that water rather than rock beneath sea level is accounted for,
~ Unfortunately, a small error occurs for land compartments that are beneath sea -
" level, because sea water rather than air is assumed to be present. '

The sequence of compartment numbering begins with the compartment in the north-:
west corner of the map and continues eastward along the northernmost row of
compartments., Then, the compartments of the next row to the south and each.

. successive row farther to the south similarly are arranged in west-to-east
progression. A total of 23 elevation cards are needed, for. example, to
‘digitize 15-minute maps into oue-minute compartments.,gvj.;

L)



"HfVIFormat~of output cards

:t}11-3 . . Prefix from columns 1-3 on the "Special card".

- Station name (from l=5 of Station card).
From Special Card.

,{flO-lS o Latitude in degrees and minutes carried to hundredths, without a
o decimal point (from 6-11 of Statiom Card). :

- From Special Card,

'17-23  Longitude in degrees 'and minutes carried to hundredths, without
' - & decimal point (from 12-18 of Station card).

L 24~29  Elevation to nearest 0.1 foot or meter, without a decimal point
- from 19-24 of Station card, :

- 30-36 . Observed gravity in milligals to nearest hundredth without
o ' decimal point (from 45-51 of Station card). No Jeading nine.

i;37-40'ji Alpha data from 41-44 of Station card.

“-41l=46 . Free-alr anomaly in 52-57 of Station card or as calculated
i - during program execution,

}397-52131 Simple Bouguer anomaly at a reduction density of 2.67 g/cm’

- 53-57 f"Hand terrain correction in milligals in 71-74, expressed to
e " 0,01 milligal.

ff58-62‘ ‘Total terrain correction, including hand and digital computer
‘  correction at a density of 2,67 g/cmd.

63 ‘Single character from column 40 of the station input card or
. from the Special Card. .

- 64=69 ~ Complete Bouguer anomaly expressed to 0.0l milligal at a re-

‘ ©° duction density of 2,67 g/cm® It is the Simple Bouguer anomaly
(47-52) plus the total terrain (58-62) plus a correction for the
earth's curvature to 166.7 km.

.-70=75 ~ Complete Bouguer anomaly expressed to 0.0l milligal at the red-
“ot. ... duction density specified in columns 31-36 of the Lead Card.
" That density is assumed instead of 2.67 g/cm®in making the mass,
~_ terrain, and curvature corrections, Note that a simple formula,
C (T, - T /2 67), 18 used to convert the total terrain correction-
. (58-6 ), y» from a density of 2.67 g/ow® to the equivalent
terrain correction, L, at the second density, D, . The contri-
- bution of sea water compartments to the terrain correction is
not correctly obtained for the second: denaity when using this
simple formula.~ ' o : .

f'ri.76;80, -'0ptional data from 69-73 of the station input card or 76 80 of
A i . the Special Card S “ A

14




Printout from terrain correction program (Table 3)

. An example is attached. The first page includes a listing of the infor-
mation about the punch card input and the calculated values of the theo-
retical gravity and free-air anomaly. When the free-air anomaly is pro-
vided on the station input card, the value 900,000 is printed for the
theoretical gravity. Next, the names and location of maps of the first
set are listed, A summary of the terrain corrections is printed, a
station at a time. A similar list then is printed for each successive
set of maps.

For each station the terrain correction of each map within the indicated
" range of distances is listed, Where maps are needed but not found in
the set of maps, a list of the coordinates of the northwest corner of
these maps is printed. Rarely, the coordinates of a map located near
the maximum distance may be listed, though the map is ind uded i{n the
set, owing to a slightly abbreviated formula used for relating geographic
to rectangular coordinates used in the map indexing part of the program.
Later when the omitted maps are found or become available another com-
putation can be made by using these maps and adding the terrain correc-
tion to the earlier printed total for each station.

The last pages of printout include a summary of the free-air anomaly and
the simple and complete Bouguer anomalies at the two densities, The
column labelled "(NEAR)" refers to that part of the computer terrain
-.correction which represents the contribution of compartments that inter-

. sect the inner circular radius. If an exceptionally high value is printed, P
the average elevations in map compartments near the station should be b
checked, If no error is found, an outward shift of the selected inner
circular radius may be considered,

The time of execution for a typical set of 60 stations using 4 sets of : i
maps for terrain corrections in the distance interval 0.068 to 166.7 km AR
is 48 seconds on the IBM=-370 Computer, The maximum execution time for e
2 sets of maps (1' and 3' digitization) that cover the distance interval
2.3 to 166.7 km is about 0.6 second per station and the length of printout
is about 16 lines per stationm.

Input/output requirements.

The program requires a region size of 160,000 bytes on the IBM-370 system.
Logical unit 5 is used for reading data cards, unit 6 i8 used to print the
results, and unit 8 is used for punch card output. The time of execution
for a typical set of 60 stations using &4 sets of maps for terrain correc-
tions in the distance interval 0,068 to 166.7 km is 48 seconds on the
IBM~-370 Computer. The maximum execution time for 2 sets of maps (l' and
3' digitization) that cover the distance interval 2,3 to 166.7 km is

about 0.6 second per station and the length of printout is about 16 lines
per atation. L _ , :
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- TABLE t.-=List of gravity terrain correction program (M0400)

POUBLE PRECISION DENTS,GOBS,TH6,DENTST,DENTSK

(- A

1
DOUBLE PRECISION DATID,DATNR,BLANKN,OBSGR 2
INTEGER*2 NUMS 3
PIRENSION BREA(G)pDENYS(SOO).SLATH(SOO)cSLONN(SOO)oELS(SOO): - 4

1uuns<500.13).eunv(500,13).aous(soo>.r£nn(500),As(SOO).as<soo>of';ﬁ,

2 GV(S00),6CEN(SDO)LTH(S00),LNR(500) ‘
DIRENSION Accua(501)oALPNA(SO1)oBATI°(501)oOBSGR(SO\) )
COMNON /STATN/ DENTS 6
COMMON INXNoRHINZ'RHAXZoBLZ‘oaLZLvQBZBoQAZBOAQR:SQN:STJSNO D 4

t A,8, GCENIGRAV GV ,NUMS
COMMON /BLK2/ SLATM,SLONM,AS,BS,ELS,BREALLTM,LNR
DATA BLANK/'. ' . . .
DATA BLANKN/'® ' - : 1

SO0 STATIONS., 80 HAAPS, 1200 (30 Nonru 8Y 40 WEST) conPAarneurs

PER MAP, BREA-NAME OF AREA,

LC=0 IS CARD OUTPUT FORMAT OF GRAVITY REDUCTION PROGRAM FIRST USED

. ON WASHINGTON COMPUTER (EXCEPYT HAND TERRAIN CORRECTION PUNCHED 1IN

COLUMNS 71~74). OBSERVED GRAVITY IN COLUKMNS 33-38, OBSERVED GRAVITY

CARRIED TO 0.01 RGAL, 6 DIGITS RELATIVE TO 978,000, LC=1 FOR FIRST F4O

SIGNIFICANT FIGURES DROPPED FROM OBSERVED GRAVITY, LCa=1 FOR 7 OIGITS.

RELATIVE TO 900,000, Lb®=3 FOR STATION ELEVATIONS IN RETERS, -

LO=0 FOR FEET. D2=-SECOND CHOLCE OF DENSITY (FIRST IS 2.,6T).’

NTYPE=NUMBER OF ODISTINCY RAP SETS TO FOLLOW STATION BPATA (0 IS 1).
(PROBABLY FIRST RMAX®2ND RAMIN, FIRST CORPQSITE BLOCK=2ND COMPART)

LCo=2 SIMILAR TO LCu=1 FORMAT EXCEPT PROVIDES PUNCH ourrur WITH ‘

ADDITIONAL INFORMATION READ IN AND PUNCHED OUT

NCIRCSO 11
RAD1810000.0 12
RAD2w0.0 13
ASRAX®D,.0 o e 14

. READ (Sc100)BREAoLCoLD:NTYPEaDZ - R,
. 100 FORMAT (8A4,312,F6.3) T T
- INFORHATION FOR CORRESPONDING COLUMNS oF ourrur cano. ' ‘ S
ALFASBLANK c . R
DATNHEBLANKN o R R 1?7
STDENT=BLANK o - _ ' oo 18
SIGRNLTOBLANK : . ' . 19
SIGRLN=BLANK 20
o IF (LC .EQ. =2) READ (5,106) sroeur.schLr.SIGNLn.ALFA.»ATNn 2
“. 106 FORMAT (As,sx.At,éx,At.44x.A1.12x.A5> . .
‘ 15 (MYYPE .LE. 0) NTYPEm ‘2.
DEGRS 1,7453292€-2 ) ' o .23
WRITE (6»206)BREA0NTYPE . _ ’ . 24
206 FORMAT (*ITERRAIN CORRECTION PROGRAM D. PLOUFF 9=1972%,/,

1 3SHOSUNKRARY OF PRELIMINARY VALUES FOR ,6A4,Y9N TERRAIN COR

2RECTION/,18H WILL BE KWADE FOR ,12,13M SETS OF MAPS/,31H0 STA LATI

JTUDE LONGITUDE ELEV,4X,40HOBS GRAV TnEo GRAV FREE AIR MHAND TER

4 ) e

READ IN STATION DATA o : '

DENTQ- JDEWTIFICATION, LATSBoSLATn° LATITUDE 1N DEGREES, WINUTES. RS
LONSD,SLONR~ Lousxtuoe xn oscassso wxnuris. ELS- ELEVATION IN FEET. » L
. PO 6 K=1,502 e e T - .28

"s.l .
l' (N$'501) 77076:91



7 YABLE 1=-CONTINUED

: 76 WRITE (6,216)DENTS(500) » . _ 28
216 FORMAT (9H STATION » AS,20M IS CARD NUMBER 500.) o :

60 10 & . o 29

77 THG=0.0 ' : : .1

RERTENR A ' ALPHA(K)=BLANK . ‘ ' : ' 31

SRR ACCUR(K)SBLANK : : ’ 32

’ : DATID(X)wBLANK ‘ . 33

34

T ¢ BURC
e FA=P

- .¢ LCw=2 OPTION (PUNCH OUTPUT) ‘ : Co- ‘
C READ (5.107)oenrsr,ut,er.Luoou,stxs.rc,ALPuAcl).Accua(:).soas.-_ 36
- 1 FALDATIOD(K) : ST o -
107 FORMAT (ASIX?»F‘.20130F‘.20F6.1o1°l"s.20510A5057.20'6.2011!"5)
LF C(ALFA (NE. BLANK) ALPHACK)GBALFA - o o .37
1F (DATNM oNE. BLANKN)vDATID(K)'DAINh' . T S 38
60 10 52 . , B . 1
READ (50102)DENTST:LT;CY:LN:CNIELSXScTClGQBSo'ﬁ R ' 40
FORMAT (AS:1215‘.20130€‘.20f6.1010¥o'5.205l-5792076.2{'-3;5
IF (LT=90) S.7.7 S e 61
DEGSELT+0T/60.0 . e , S 42
. PHISDEGR*DBEGS o P ST %3
IF (LD .E@. 0) 60 T0 &2 : S IS
1fF (LD .E@. 3) 60 TO &1 . : 4S
WRITE (6,201 ' : o : , A 46
FORRAT (30RISTATION ELEVATION UNITS WRONG) R
STOP o N O LA
ELKMSELSIS/1000.0 , : B I .«
60 TO 43 , ' NS TR 4
42 ELKM®3, 04B8006E-4+ELSIS : o R TR © . S0
T &3 1F (FA) 56055.56 : S S 51
"7C LONG USED FORMAT CEXCEPT TC PLACED IN COLURNS 71=74) -
...~3 READ (5:101)DENTSTILTIQYILNIGN:ELSISoGOBSoTC i 52
:7101 FORMAT (A&;l2:?6.2:13.56.20F6.1076.2,A1x:FG.Z) o
: IF (LT=90) 8,7.7 s S .83
_ 8 IF (Lb .E@. 0) 60 70O 70 : i 56
: IF (LD .EQ. 3) GO TO 68 _ 55
WRITE (6,201) : , : 56
o sToP oL e e 2 : . s?
68 ELXMEELS1S$/1000.0 . .~ R s S 58
€0 10 73 : : : S - S @'J"‘Q.Li%”'ﬁ 59
A 20 ELKH®3,04B006E~4*ELSIS " S Ton 60
7% 1F (LC .E@, O) 60 TO 358 , o o R SR 3
If (LC .Ea. 1) 60 YO 57 : A A U .1
YRITE (6,209) e T .63
209 FORMAT (39HIO0BSERVED GRAVITY FORMAT NOT RECOGNIZEDY
T e S 64

$8 GOBS=GOBS*7.8D4

S

60 6085=G0BS5+8.004

H FORMAT, TC-TERRALIN CORRECTION DONE BY HAND (1M RGALS FOR 2.67).
REVIOUSLY CALCULATED FREE AIR ANOMALY, 5-DI6IT STATION NARE,
. ' ' 38

1fF (LC .EQ. =1) GO T0 &

" .

sTOP

60 T0 59 o
7 XK68:6085/1000.000 -
1F (kGB=4) 60,600617

€0 TO 59 .
608S8G0BS+7.004




TABLE 1--CONTINUED

S9 DEGS=LT+QT/60,0

PHI®DEGR*DEGS
55 SsSIN(PNI)

§2mSes ,
s E20ELKMeELKA e
. € THG-THEORETICAL GRAVITY RELATIVE TO 900,000 nsALs T w
‘ THG=? ,804904452#(5149,232+23, 082-52) - -

"€ SWICK FORMULA

FAR(GOBS=THG) $ELKHe(308.77 “0.46 *52)-0.072 +€2
56 BOUG(K)=FA IR

e STATION LATITUDE AND LONGITUDE IN MINUTES

JT=QT
JN=QN
SLATH(K)=QT=3T
SLONR(K)aQN=JN
LYR(KIRE0eL T43T
LNM(K) =460 LNYJN
: ELS(K)mELKM ’ o : .-
ASsBS ~EW AND NS CONSTANTS FOR CONVERSXON BETWEEN GEOGRAPHIC ANQ
,REC‘ANGULAR COORDINATES (UNITS ARE KHIHXNUTE). DR
o CxCOS(PHI) '
C2s(e(
AS(K)®Co(1,861656=-0.006343+C2) . :
BS(K)® 1,861656+C2+(0,0001609¢2=0, 019028)
1F (AS(R) LT, ASMAX) GO TO 83
ASHAXZAS(K) : -
BSHAXEBS(K)
. 83 ev(K)=0,0
GCEN(K)=0,0
DENTS(K)SDENTST
OBSGR(K)=GOBS
60BS=G0B8S5+9,005
TRG=THG+9,.0D5
WRITE (6,214)DENTSTS, LT,RTILNIQNIELSIS,GOBS,THG, FA:TC
214 FORMAT (1XoASsI3,Fb6 20 14eFb.2,F7,0,2811, 202F10 2)
6 TERM(K)=T(
TOTAL NUHBER OF STATIONS., NS, CARD WITH 99 IN Locurlou Foa LATlTuoE
DEGREES PLACED BEMIND LAST STATION.CARD,
7 NSSNS=-1 : o
CALL ARRNG(NTY?E;RAD1:RADZ:NCXRCoASHAXcBSHA!oNS)
IF (NCIRC) 63,62+63
- 62 WURITE (6,215)NS,BREALRADY _
215 FORMAT C(I13HISUMMARY FOR o+ I4,13H STATIONS IN o 6A&/,73H COWPUTER
TTYERRAIN CORRECTIONS CARRIED FROM NON=CIRCULAR INNER RADIUS OF o
2F8.3) :
60 T0 69 :
. 63 HRITE (6,218BINS,OBREA,RADY
218 FORMAY (I13HISUHMARY FOR o, J4o13H STATIONS IN » 6A&L/,73H CORPUTER

1TERRAIN CORRECTIONS CARRIED FROM - CIRCULAR INNER RADIUS OF .
" 2F8. 3 . :
© 69 WRITE €6,219) RAD2,02 .

‘1 30M OENSITY OF 2.67 IS USED FOR/» ~ ' VALUES IN COLUMNS LABEL
CLED CC»r TCr TER,. (NEAR), AND TOT, TC=HAND CORRECTION®/,' TER=-TOTA

. 90

100

219 FORMAT (4H TO,F8.3,37H KILOMETERS, DENSITIES ARE 2.67 AHD ,05.2,

72
73
74

76
77

5
79

80 .
81
8e
83
84
8s

. 86

87
88
8¢9

91
92

.93

94
95
96
97
98

101

1102

103
104
105

106
107

108

3L COMPUTER CORRECTION., (NEAR)=PART OF TOTAL.THAT .REPRESENTS CONTRI

.s’o;»". co




TABLE 1=-=CONTINUED

. &BUTION'/, * OF COMPARTRENTS THAT INTERSECT INNER CIRCULAR RADIUS
~S5e TOT~HAND PLUS CONMPUTER TERRAING®/s *0 STATION LATITUDE LONGITUD
N Y 3 ELEY 0BS GRAV®, &Xs'F.A'eS5Xs*S5.8,1 $.8.2 (44 TCte
© T 4X,'TER (NEAR) TOT®,4X,°C.B8,1 CeBe2 ACC. STAY)
‘ 023802/2.67 : L e s
C. 02Pe0,0127744p2
60 53 KS®1,NS
T ELS1S8328D.B33¢ELS(KS)
© JTeLTH(KS) -
T JNWLNR(KS) , L
Ca LY=JT/460 e
T LNBIN/GD
S JTT=60+LY
JNS N=6O0SLN n L L
BYSJTESLATHIKS) e o . S
- @N®=JN+SLONM(KS) : : o
_FARBOUG(KS)
SBA1BFA-3,410658€~ Z'ELSXS
SDA2RFA-D2PwELSIS
. E2mELSIS*ELSIS
CTCoTERN(KS)
TEROGEV(KS) T
CC“ELSIS‘(“&ZDD 0‘32 CZ'EL$X$’1 eTE~ 6’52)'1 OE‘9¢'fff
TERCOR®STC+TER S
ASTERCOR-CC
CBAI=SBATI+A
CBA2uSBAR+AnD2Q
608S=20BS6R(KS)*+9.005 .
IfF (Lb .EB. 0) 60 TO 6?;.
ELSIS=0.304B006*ELSIS -
DENTSK=DENTS(KS) :
IF (LC .HE. =2) 60 TO 53
4T2100,020T7+0.5 )
JN®100.0%aN+0,5 -
LELS10.0%ELSIS+0.S
 1FAs100,09FA+0,.5
188e100.0+5BA1+0,5
11C=100.027¢+0.5
I1TERS100.0*TERCOR®D. S
I1¢(813100.02CBA1+0,.S
1¢B22100.0%CBA2+0.5
LOBER=1,0D2+0BSGR(KS)+S.00~1
IF C(IFA LY, 0) IFA=IFA-1
IF (138 4LT. Q) 15B8m158-1
IF. C1CBY LT, 0) ICBImICBI~1
IF (1¢B2 LT, 0) lcCBewlCpB2-1
WRITE (8,400) STOEN709ENTSK:SXGNLY:LTAJTDSIGNLN:LNJJNOLELILOBGRI
1 ACCURCKS) o 1FARIISBAITCHITER,ALPHA(KS)HICBT1S/ICBR,DAYID(KS) *
400 FORKAT (A3 AS/A1,12e14sA1,13014,165170R4,21642154A1,2164A45) -
$3 WRITE (60211) STOENT,DENTSK, LT,@T,LN,ONIELSIS,60BS, FALSBAY,
.1 SBA2,CCs VCoTER,GCEN(KS) TERCOR,CBAYI,CBA2/ACCUR(KS) ,DENTSK
211 FORRBAY (1X,A3,A5, 13,Fé. 20“0'6 2053-10510 20359 2003.2:"6 2,
1 2f8, Zo1!oA601laAS)
799 CONTINKUE e
91 sT0P

109
118
m
112
113
114
11§
116
11?7
118

119

120
121
122
123
124
125

" 126

127
128
129
130
131
132
133

LTS

13§
136
137

138

139
140
141
142

“ 143

144
145
146

147

‘148

. 149

150
151

152

153

154
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. TABLE 1-~CONTINUED

SUBROUTINE ARARNG(NTYPE,RADT1,RAD2,NCIRC,LASMAX,BSHAX,NS)
DOUBLE PRECISION DENTS,ASTERSRIF(I0ILRILCID)
INTEGER=2. NUMS
DIMENSION BREA(b)0°ENTS(500)ILATSD(SQO)ISL‘TN(SOO)lLONSD(500)1
1SLONN(SOO)tELS(SOO)ILATNN(SOO)OLONNU(500)ILATSE‘SOO)OLONSE(SQO)'
2O0ENTQ(3,81),NuUnS(S500,13),6RAV(500,13),€(30,40),
T OBLATQ(B1),LONQ(B1),BELCT15+15),6V(500),DY(&)LAS(500),88(500)
“ DIRENSION GCEN(SD0), LTH(SOO)ILNH(SOO)tHSS(SOO)oLCIRC(10)
COMMON /STATN/ DENTS
COMMON /RAP/ DENT@,LATQ,LONG
CORMON RHIN:RHINZ:RHAXZlBLZKlBLzLoOBZGaGAZBdAGH:BGﬁIST:SNO
1 A,B» GCEN,GRAV,EV,NUNS
COMRON /BLKZ2/ SL‘T"ISLONHIASOBS‘ELSIBRE‘OLT“'LNN
DATA ASTER/'esnsananty
DEGM= 1,666667E~-2
DEGRm  1,745329E~2
DEGR28=0,125*DEGR*DEGR
DEGR24%0.25 +DEGReDEGR ‘
CONSTANT IN TERRAIN CORRECTION FORMULA., DOISTANCES IN KR, GRAVITY IN
MGALS. DENSITY IS 2.67
6Po2,67%6.670
LATR,LONKR=- TOTAL NUHMBER QF HIMUTES ALONG KN-S AND E-¥ EDGES OF QUAD.
KCLATALCLON= CORRESPONDING SHAPE OF SHALLEST COMPARTRENY IK HMIN/SEC.
AUST BE INTEGRAL NUMBER OF COMPARTMENTS AND BLOCKS ALONG EBGES OF QUAD
AND EACH ELEMENT RUST DIVIDE BY AN INTEGRAL NUHMBER INTO THE LARGER
ELERENTS, KBLOK,LBLOK= CORRESPOKRDING SHAPE OF COMPOSITE 8LOCK IN
MIN/SEC (SKCLAT,LCLON IFf COMPARTHENTS OF ONLY ONE SI2E ARE DESIRED).
RAAX»RRIN-OUTER AND INNER RADII OF TERRAIN CORRECTION,» IN KILOMETERS,

10

- 185

HN -

-~ O W

11

<12
13

14

RMED=- INTERMEDIATE RADIUS, FOR CONVERSION TO LARGER BLOCKS, IN KM (=RM -

If NOT USED)., RGR=- DISTANCE FOR CONVERSION OF GRAVITY FORRULA (UITH
AND WITHOUT CURVATURE CORRECTION),

KCIRC®NON=2ERO, 1F RMIN JOINS TRUE CIRCULAR BNORY,
SMALLESY PERMISSABLE QUAD IS 1 FAINUTE, COMPARTHENT 1 SECOND,

- CORPARTHENT AND BLOCK SIZES EXPRESSED IN HINU?ES (KSEC=1) OR SECONDS

(KSEC®60), RAP EDGES ALWAYS N ﬁlNUTES.
00 92 HRAP=1,NTYPE

READ (50103)LATH:LONN;KCLAT:LCLON:KELOKlLSLOK:RNAloRHlN:RHEOIRBRo
1 KCIRC,KSEC

103 FORMAT (213,212,213,4F8.4,12%,212)
IF (LATH ,EQ. KBLOK ,OR, LONA .EQ@. LBLOK) GO T0 99

" IF (KCLAT .EQ. KBLOK .OR., LCLOWN .E@, LBLOK) GO TO 99

IF C RAIN LT, RAED .AND, RAIN LT, RWAX) GO TO 80
WRITE (6,221) RAIN,RRED,RRAX :

221 FORMAT (* INNER RADIUS':FB 2, 18 NOT'LE$$ THAN INTERAEDIATE, OR OU

1TER RADIUS®*,2F9.2)
9% sTOP

© 80 1F (RGR .EQ@. 0.0) RGR314.0

IF (R6R ,6T. 13.99) 60 YO 81 -
HRITE (6,222) RGR . o o e S
222 FORMAT (///'OWARNING, eaaru CURVATURE EFFECT 1S ASSUMED WEGLIGIBLE
1 FOR DISTANCES LESS THAN 14 KAL.*/s * YOUR SELECTION OF*,F9.20
P KA NAV LEAD ro lNACCUIACT ll YHE APPROXXHAT!ON USED.') .

15
16

17?7
18

19 .

20

c 21

22
Py

23 0



- TABLE

81

94
95

210

96

TY:C ROHS (DIFFERING LATITUDE) AND COLURNS oF SHALL COHPARTHENTSIN LARGE 8L

C NUMBER OF COMPARTHENTS AND

.'fC EDGES OF QUAD EXPRESSED IN' HlNUTES AND InN DEGREES

[a]

U017 ¢ MALF-EDGES OF LARGE BLOCKS N

1==CONTINUED

IF (NMAP 6T, 10) 60 TO 2 -
RIF(NHAP)SRAIN :
RIL(NMAP)®RRAX
LCIRC(NMAP)BKCIRC

1F (RAIN-RADI) 94,95.95
RADISRMIN

17 (RMAX ,LE. RAD2) 60 YO 97
RAD2SRHAX
NMCIRCESNCIRCXCIRC

If (NCIRC .LE. 1) GO TO 96
WRITE (6,210)

FORMAT (S51HIMORE TN&N 0“‘ CllCULAR INNER RADIUS CAN NOT BE RUN)

$TOP
RHAX2SRMAXSRRAX
RAEDZ2SRRED*RMED
RAINCSRMINSRRIN
RGR22RGR*RGR

RCBaKBLOK/KCLAT
NCB=LBLOK/LCLON ,
LTESSLBLOK=LCLON®NCE
KTESSKBLOK=KCLAT*HCB

IfF (LTES .NE. O .OR, KTES .NE.D) GO TO 99

CPNURSRCB*NCB
H(B1sH(B-1
HCBl1aN(B~-1

NIN=C(60*LONR)/LCLON.
MITe(602LATH) /KCLAT
KBGu(60%LATH) /KBLOK
LBAw(60*LONH) /LBLOK

BaM=LATH

AGH=LONK
8aD=BaAM/60.0
AQD=AQNK/60,0
KLCMPSKCLAT*LCLON
CONP2®RLCAP )
CORP2aCORP2/3600, 0 '

EDGES AND HALF-EDGES OF LARGE BLOCKS lN HINU?ES

BLOKKEKBLOK
BLOKL®LBLOX -
BLOKK=BLOXK/60.0
BLOKL®BLOXL/60.0
BLOK29BLOKK*BLOKL
BL2Ks0,5°8L0KK
B8L2L=0,.5+8LOKL

BLK2K=BL2K/BQA
BLK2L®sBL2L/AGH -
HLATRe0 ,598QR

EPGE OF QUAD NINUS HALF"LOCK lﬂ HXNUYES: FOR TESTXNS HHAI

0328%BGM-BL2K .
QA2BsAQM=-8L2L

e EDGES AND HALF=EDGES OF conpnarnzurs v nxuuris or sscouns

CLARGE BLOCKS IN QUAD, BY ROWS'AND COLUMNS -

xuoéxiue UNITS



. TABLE

o

213

46

&5

46

COMKuKCLAT . &
COML=LCLON S SR 3
CRK28COARK/120.0 R 7
CRL2=COML/120.0 A 75
BC2KSBL2K-CMK2 S T TR g . 76
ARCSBRCOMP2/BLOK2 - AT <78
BaKs0=s0,0/884 .o R SR 79
AQRS0=60,.07Aan ' - IR e e 80
R\H120=RMAX/120,0 - o R T . 31
RAXBQaRMAX/BON - : e R ’ o 82
RRXAQ=RMAX/AGH ' C o 83
If (KSEC €@, 1) GO YO && . = o Lo 1
IF (KSEC .€Q. 60) GO TO 45 "o . = R .. 85
VRITE (6,213) ) ‘ : R T
FORNAT (49»1conPARTNENt uuxrs NOT "SPECIFIED xu COLunus 63-6&)- g

‘STOP . g , e SR Y 4

3 'RINUTES ‘ki“_, : e

.. BLK2L®60,.0*BLKEL
"NJNENJIN/ 6O

TRYES=LONM=NJINeLCLON

o KTESSLATM=~ xeeastox

. 1F (LTES .NE. O .oa.‘xjes -NE. o> 60 To 99

© BL2K®60,0vBL2K

. QA2BBAQH-BL2L:

"¢ SECONDS

1--CONTINUED

BLK2K#60,0+BLK2K R ;,”“~V

NIT=NIT/60

LTESSLATM-NITeKCLAT . - ' N
IF (LTES .NE, 0 ,OR, KTES .NE 0) GO TO 99
KBQ=KBQ/60 ‘ . -
LBa=1LBa/60

LTES=LONM~LBQ*LBLOK

COMP2¥3600.0¢CONP2
BLOK2%3600.0#8LOK2 | .

BL2L=60,D¥BLR2L = "
BLOKK®KBLOK
SLOKL=LBLOK
8C2Kk=60.0%8BC2K
Bc2L=60,0°BC2L . S
@02B=BAN~-BL2K ' B -

60 10 46

conk=ConRx/60.0
conL=CONL/60.0
KTES36D«LONM-NIN*LCLON
LTES=609 LATR-NIToXKCLAT : ’
IF (LTES WE, 0 LOR. KTES .ﬂE.O) 60 10 99
KTES#H60vLATHM-KBQ*KBLOK .
LTESz460«LONR-LBQeLBLOK - :

If (LTES J¥E, O .OR. KTES .NE.O) so Yo 99
BLIsKBO-1

ACt10=aQ, S'CONL-asaAX

BCI0s0, S«COMK*BSHAX
TESTEACIO»ACIO+BC10+BC10 .
li (RRINZ GT. TESY) 60 10 32




. TABLE 1==CONTINUED

WRITE (6,223) RNMIN ' -
223 FORMAT (* PROGRAM NOT WRITTEN TO XNCLUDE CASE WHERE HALF OF COMPAR

1THENT BIAGONAL- LENGTN IS GREATER .THAN INNER RADIUS 'o F6.2)

sTOP

82 TESToRMED=-RMIN

" C HALF DIAGONAL OF LARGEST BLOCK :
ADEL-(AC10'NCB)-'2¢(BC10'HCB)0'2

ADELBSQRT(ADEL)
ABEL) 60 T0. 84

IF (TEST .67,

MRITE (6,224) RAINSRRED

224 FORMAY (° SELECTED RADll‘tos.Zif DO NOT LEAVE ROOM FOR BLOCKS®) -

STOP

00 9 ISE=I,NS

INCRERENTS) .
O 65 R=1,13

65 NUMS(IS,A)=0
nSS(1s5)=0

CINSCNYCH
C2ssCSe(S

HRITE (6,208)
208 FORRAT (1H1)

ERROR OF 0.001 MINUTE -
- 84 AC10=ASMAX/1000.0
BC10=BSHAX/1000.,0

GRAV(1IS,m)=0,0

AFLOATING POINT NOTATION FOR LOCATKON OF STATION IN INDEX SYSTEH (OUAD

-SY-(SLATR(lS)oLTH(IS))IéO 0
STIND=BQM6EOST
SNINDU(SLONM(IS)SLNR(IS))/AQR ) ' ‘
NY CORNER OF QUAD IN WHICH STATION IS LOCATED IN INDEX svsran.
STATIONS ALONG EAST AND SOUTH EDGES INCLUDED IN QUAD TO NORTHUEST,
LATSD(IS)®STIND+1,0
LONSDCIS)ESNIND+1,0
MAX RADIUS IN DEGREES
R@2SRH120/85(IS)
CNaCOSCDEGR*(ST+RG2))
CS®COS(DEGR*(ST-RQA2))

REN=RHXBE/(1,861656+C2K«(0. 000160-c2N-0 019028))-@LK2K
RBS=RMXBA/(1,861656+L2S+(0.,000160+£25-0,019028))=-8BLK2K
) RANBRRXAQ/ (CR*(1.861656-0.006343+C2N))~BLK2L
KORTH BOUNDARY OF COVERAGE NEEDED. IN INDEX UNITS~- REFERRED 10 NY
~ CORNER OF BOUNDING QUADS. MNUMBERS !NCREASE T0 NWo THEN _So Eor AND M, .
LATNH(IS)®STIND#RBN S
LATSE(CIS)aSTIND=RBS
LONSECIS)SSNIND~RAN
9 LONNW(CIS)SSNIND®RAN

+1.0
01.0
+1.0
01.0

¥ € CALCULATE TERRAIN CORRECTION, ONE QUAD AT A TIHE

20 10 Me=1,91

C TOTAL NUMBER OF QUADS COUNTED

NQapMa

C IDERTIFICATION OF QUAD, .
2. C OF LATITUDE AND LOWGITUDE IN INTEGERS, KFATH IS 6 IF DEPTHS (NEGATIVE
7 € ELEVATIONS) IN FATHOMS=<~FEET OTHERWISE, 33 IS FOR ALL DEPTHS IN ’
-6 RETERS, 36 FOR ELEVATIONS IN RETERS AND DEPTHUS IK FATHOHRS,

COORDINATES OF NU CORNER~ DEGREES, RINUTES.

" READ (Sojoﬁ)(9‘”70([0)’0)alpl1oS)oLTBﬂ;PTNﬁoLNDGoLNNOo‘RFATH»

31=-R, FT -

124

125
126

127

128

129

130
131

132
133
134

135
136
137
138
139
140
141

142
143

164
145
146
147
148
149
150

131

152
153
154

"~ 155.

156

Cs?

158

159




L X XaXa)

“UTABLE

104

74
212

73
217

ELEVATIONS OF COMPARTHENTS IN FEET.
STARTING AT NORTHWEST CORNER,

CARD WITH 99 INM LOCATIOR FOR LATITUDE DEGREES PLACEO azuxno ELEVATION
CARDS OF LAST QUADRANGLE IN DATA==THE FINAL OATA cano

READ (5,105)((e<z.4).4-1.NJN).x-1.nxr)

11

105

831
RERTY:
300
L. 301

o396

LT

302

. 303
304

308

312

309

313
311

308

.90 30 JISLI,LF
CELJSE(ILedd)

1==CONTINUED

FORWMATY (SA‘.ZIS:I&:!S:IZ)

IF (LTDE@=-90) 74,12,12

MRITE (6:212)(bEN?Q(IDoHG)oID'1:l)oLTDO:LTHOoLNDGoLNHG
FORMAT (1Xe3A4,213,16.13)

1F (NG-81) 11,73,73

HRITE (6,217)(DENTQ(ID,B1),]1D®1,3)
FORRAT (264 BD BAPS EXCEEDED,

sYor

FORMAT (C(10fF7.0))

60 307 Jm1,NIN

D0 307 Isi1.NIT
ECl,d)mE(I,J)71000. 0

1F (XKFATH=31) 300,306,306

00 301 Jal,NJN
00 301 I=1,NIT

EC1,3)m0,30468006¢E(10d)
1F (KFATH-4) 305,302,305 S
1F (XFATH=33) 308.305.309 A

00 304 J®I, NN
00 304 ImI,NIT
El1I®E(T4d)

TF (E14) 303,304030¢

EClsd)m6.00E14
CONTINUE

60 YO 30§

20 310 Js1,NJN
00 310 I=1,NIT
ElioEllld)

IF CEIJ) 312,310,310 - =+ f

€¢(1,4)50,30480069E1J
CONTINUE

60 YO 305

PO 311 Jmi,niN

b0 311 Ie1,KIT7
El1JBE(1,d) -

IF (E14) 313,311,3IN
E(1,4)91,8288034E14
CONTINVE

20 86 KXst,KB@
KFaRCBeK
KI=KPF=-pCB1T

50 86 Lo1,L80
LFopCO*L
LisLP=-RCB1
gLeve0.0 L
CPDNImCPRUR o
%0 30 xx“K\:K"fﬂ

RAP #3244, 16" 1 NUHBEE 31 )

ONE WEST=T0~ EASY ﬂOH At A TInE,

AVERAGE ELEVATION OF COHPARTﬂEﬂTS USED FOR ELEVATION OF BLOC‘S.v |

160
161

162

163
164

165

166
167
168
169
170
171
172
173
174

1?8

176
177
178
179

180

181
132
183
184
185
186
187
188
189

- 190

191

192

193 .
194




"tAaLz 1=<CONTINUED

c PROTECTION AGAINST BLANK ELEVATIONS. , R e
. . 1F CEIJ) 54,31,54 : R B 206
: . 31 CPON1=CPONI=1,0 IR PR I - 207
T 60 TO 30 o Co el 208
. 54 ELEVRELEVELJ e Lo e T e o 209 i
30 CONTINUE , T , 210 ‘ .
IF CCPON1) 32,3285 o - ’ . : .21 .
32 BEL(KoL)=040 G S Ve 212
60 TO 8¢ T T 213
85 OEL(K,LISELEV/CPDNY R A 214 '
86 CONTINUE e e e ‘ 215 :
€ Nw CORNER OF QUAD, IN MINUTES F A T R , :
- 88 LTNWQ=60«LTDA¢+LTMQ Co A o ' Lo o 216
LNNWQ=60eLNDQOLNMG T e 217
aTa{ TNWQ , R T S AL 218
: QNTLNNWE L T e S 219
c xu INDEX UNITS OF ONE-PER=QUAD - . - EEE T
0. LAT@(MQ)SLINWQ/LATH ‘ o T S o 220
LONQC(RQ)®SLNNWQR/LONA : . o c e e 2
LTQ=sLATQ(MGQ) Coe o S o - 222
LNQ=sLONQ(HQ) R ‘ o - e . 223
LTESSLTNWG=LTReLATH " ' ST 226
"KTESSLNNWG-LNGeLONN LT . 225
IF (LTES NE. O .OR. KTES «NE.D) GO TO 99 ST o 226
If (HQ .EQ, 1) 60 TO 3 o , - 227
AINUS=MQ-1 : : R ’ h 228
‘b0 & K®1,RINUS “ S 229
If (LY@ .EQ. LATG(K) ,AND. LNQ LEQ. LONQ(K)) GO TO & = - 230
4 CONTINUE - . _ L 2R
60 10 3 e L 232
S WRITE (6.208) L ST 233
o 206 FORMAT (° THIS MAP WAS sxxrpso. xt ALREADY HAS BEEN useo.'>
R 60 To 10 234
. c PARAMETERS FOR NORTH AND sourunosr BLOCK aous or nap
©' 3 DEGTOPSoDEGMe(aAT-8L2K) 235
CQSECOS(PEGRYDEGTOP) 236
c2scase«cas . 237
LTI 0T BTe1,8616364C20(0.0001604C2-0,019028) . " odso T 238
S e e AToC@S*(1,861656-0,0063439C2) ST e T 239
e  DEGBOTRDEEMe(AT-BAR+BL 2K) R 240
CQSsCOS(DEGR*DEGBOT) ‘ o o 24
c2=case*Cas R S 242
L o BB=1,861656+C2+¢0.000160+¢2-0,019028) : I - 243
T e Ee e ABSCOS*(1.861656-0,0063432C2) S 244
v T S ADELR®(AB=-AT)/BL1 _ : - : o g 245
o BOELR8(BB=-BT)/BL1 ‘ 246
" C CORPUTATION OF TERRAIN CORRECTION fon ONE QUAD, ou: sratxou av A rxnz
- 0 13 ISs1,NS 247 oo
C DETERMINE IF QUAD IS TO BE USED. FIRSY OMIT STATIONS 'WHERE QUAD. occuas AR

€ OUTSIDE BORDER OF RRAX-RECTANGLE, SEOUENCE We So. H: E
' 16 .C LY@  =LATNU(IS)) 14,14,13 :
14 1F ( LTQ  ~LATSE(IS)) 13,15,15
15 IfF ¢ LNe =LONNU(IS)) 16,16,13
] 16 1F ( LKQ “LONSECIS)) 13,17,17
T C LATITUDE AWD LONGITUDE'QFJSTATIONf{F MINUTES




7 € BORTHEAST

" TABLE 1==CONTINUED

17 STESLATM(IS)+LTA(IS)
SNESLONM(IS)SLNR(IS)
DEGS=ST/60.0 : o _
BEGN=SN/60.0 '

DIFFERENCE IN LOCATION GETWEEN NU QUAD CORNER AND srnrxou. I nxnures
QTST=s(LTNWQ=-LTMCIS)ISSLATMH(IS)
QANSN=(LNNUQ-LNM(IS))=SLONM(IS) L , :'q"-i"A ‘
QTS288GTST=8L2K ‘ , B e
QNS28mQANSN-BL2L : CoT e T
QANB=QNSN-QA2B

N QQTB=aTST~0B28 P

- xuo:x UNITS FOR CORNER OF equ IN WHICH STATION LOCATED- o

e LTSSLATSD(IS) . Lo ‘

LNSELONSD(IS) :’,:@a
TESY If QUAD OGUTSIDE RMAX RADIUS sauausb -
: IF (LTG=LTS) 19,22,20
. 19 DPHI2=(DEGS-DEGTOP)#*2 ? ';' o
3 AQ29(0.S*(AT+AS(IS))* (1 . 0¢DEGR2B*DPHLI2) I ww2 R
BG2u(0.5*(BT+BS(IS)))we2 . R
IF (LNG=LNS) 21,22,23 ’ I u;f"
20 DPH12s(DEGS~DEGBOT) »e2 ‘ -
AQ2=(0,52CAB+AS(1IS))I* (1, 0¢oesuza-oru12))--z
BR2= (0., 5% (BB4BS(IS))) a2
o IF (LNQ=LNS) 24,22,25
" ¢ SOUTHEAST T
) 21 bzsez-aezﬁarsza-arsZBvoz-ousza-ensZI e '
. 60 TO 26 A
€ SOUTHHEST
2 23 o1saz-aez-arsza-ntszaﬁaez-nnua-eoua
60 TO 26

24 oxs02-802-0078-90190A02~0N52809Nsza
60 TO 26
C NORTHHEST
~ 2Ss o1sez-aez-nora-oeraoAaz'onNa-neua R
"€ TEST RMAX : Lo
26 1F (DISG2-RMAX2) 22¢13,13 ‘ ) o
22 BCORNK®BS(IS)*CORK
ACORL®ASCIS)wCOML - '
ABCS=0. S'SORT(BCONKOGCORKOACORL'ACOHL)
NS=HSS(15)+1
: IF (RS=14) 72,71, ‘ :
71 URITE (6.220>o£n75(13).oess.besn'(aenro(xs.no>,xb-1,3! .
- 220 FORRAT (* STATION °*,A5,2FB8.3,' (RENAMED eewss) NEEDS MORE THAN 13
1HAPS /,8X," RAP *, 344, NEEDED sur nov conrureo.'{,
DENTS(1S)=ASTER R L cL
60 70 13
. T2 RSS(IS)=MS ,
: NURS(IS,RS)sHQ
RCS=RMINCABCS
- RECSBRES*RCS .
ELSTEELS(IS)
. ODPHI2s(DEGS~- DEGTOP)"Z
" ATOPB0,S*(AT*AS(IS). -(1.000£sn24-bwu12>)
atov-o.s-(aroes(xs})

27 | P

'“.zaa

. 252

253
256
255

256

‘257

258
259
260
261

262
r{}

264
265
266
267
268
269
ra4]
271
272

273
Q74

215

- 276
-2

278
279
280

- 281

282
283
284
28%
286

287

289 -
290
291
292
293
294 -
295

T 296




" TABLE 1--CONTINUED
DPHI2=(DEGS-DECBOT) ee? Co e L 297
ABOT®(0,5¢(AB+AS(1S) (1, 00oEGR26-brux2)) . O L 298
880TV=0.52(BB+BS(IS)) - : o 299
ADEL =(ABOT-ATOP)/BLY - . . Lo A 300
o BOEL =(BBOT-BTOP)/BLY ' o AEREEEUEE - 1+ 1
T ASATOP=-ADEL . ’ . , 302
‘ P®BTOP-BDEL , - . - .. 303
AROUEAT=ADELR S _ o : 304
C BROW=BT-BOELR SRR 305
C START LOOP FOR TESTING BLOCKS or conraurneurs NORTH TO souru ‘ ,
- 0 411 Is1,KBQ . o e 306
KFancBel . TR "~;;-s e 307
K1sKF-MCBY S - 308
FK1m]=1 L - 309
. C FOR DISTANCES OF STATION TO BLOCK ROW - B TP
BeB¢BDEL B A L A 310
e ASA+ADEL o TR e ' 311
".C FOR DISTANCES WITHIN BLOCK ROW o T
R AROVEAROW+ADELR o e T o 312
BROWSBROW+BDELR o S L 313 -
DISTN®B*(QTS2B-FKT1#BLOKK) : L e T S314
IF (OISTN .GE. RMAX) GO'TO 411 .o - o " 0o .o 318
C BLOCX AREA IN SQUARE KILOHETERS o R o i
AREAB=AROU*BROW*BLOKZ TR 316
BCORK=BROWY CORK S o R A T § & ¢
- ACOMLBAROWSCORL U T 318
C CONSTANT IN TERRAIN CORRECTION rounULA P
: GPASAREAB*GP » B . 319
AC580,50AC0ML - Coo T 320
o BC580,5+BCORK : R LT N
©. .. C EAST TO WEST ’ S Cn ST
S DO 40 L®1,LB0 ‘ : e 322
LFsNCBeL - L - o 323
Lis F=NCB1T " , . o J 324
FLiaL=1 o : - B 325
79 DISTUmAS(QNS2B=-FL1+BLOKL) " ' 326
R2B=DISTN®DISTN¢DISTU*DISTY : 327
: ‘ IF (R2B-RAAX2) 2B,40,40 : ' ' 328
ot 28 1F (R2B-RRED2) 34,29,29 329 .
- € USE LARGE BLOCKS. AVERAGE THE ELEVATIONS OF conrAarnzurs. j
. . 29 ELEVSBEL(I,L) 330
- IF (ELEV .NE. D.0) 60 TO 87 : o R 331
URITE (6.211) 1, L,DENTSC(IS) 332
211 FORKAT (' WARNING, BLOCK', 13,°$,",13,%E HAS ZERO ELEVATXON.
RRE 1¢' TC MEEDED BUT NOT cALcULAreo FOR STATION 'oAS) ) _
s 60 10 40 o v - 333
8?7 GQIG(ELEVIELSTIRZBoﬂGRZ) e ) S L 334
. €0 10 39 g : 33s
T € USE SHALL COMPARTHENTS, DISYANCES RELATIVE YO CENTER OF COMPARTMENT
C IN NW CORNER OF BLOCK, - .. RN e
. 34 OISMCEDISTHNOBROUOBC2K .~ . . - I ' 336
DISWCeDISTUAROV BC2L L S T e e 337
" Fdlw0,0 TP P L e A R . 33g

66%0.0 R TR 339
oo 35 u-n,u P T N 340




3
“YTABLE Y==CONTINUED , 4
F1Jw0.0 " A . L e 341
YCRDISNC~ r;x-uconx _ S e ‘ 342
, YC2av(eYC ‘ o . : Lo . 343
C DISTANCE, IN XM, FROM STATION TO NORTH AND S EDGES OF COMPARTRENT
. DYNBYC+BCS _ T e e 344
DYSmYC-BCS : o : T 345
IF CABSCRPYW) oLV, BC10) DYN®Q,0 . R R 1Y
1F (ADS(DYS) WLY, Bc1o) avs-o.0~;, e e 347
T YNSDYNSDYN ) . AR R 348
o8 YSeDYSepYS , . G E L 349
s DY(1)mDYN I I 350
T - pY(2)®DYN S ’ L o P : 351
U0 BY(3)wDYS - - - o : S 352
o BY(4)aDYS , . ) ‘ R 353 L
' 00 78 JJasL1,LF o : e o 354 o
ELEVRE(ILI, 4N , Lo ' 355 Lo
If (ELEV .NE, 0.0) 60 TO 38 ! - ’ ',;A . 356
WRITE (6,214) 11,JJ,DENTS(IS) Lo ' 357
214 FORMAT (* WARNING. COMPARTMENT »13,°8,°,13,°C nas z:no :L!VArxou. o
10% TC NEEDED BUT NOT CALCULATED FOR STATION °.A5) e v ’ ‘.
60 10 78 ‘ , ,\r‘ i g 358 e
- 38 XCuBISWC=FlJ*ACORL ,i',‘, o T 359
: XC2mxCexC I oo T e 360
- RCeXC2+YC2 ' ‘ T 361
.. C RCS 1S RAINW PLUS 0.5+ SLANT LEMGTH OF COWPARTMENT e e
'€ TEST 1F THIS WAP GROUP REQUIRES INNER TIE TO CIRCLE . -+ S
e IF (KCIRC) 49,51,49 . _ _ L S 362
49 IF (RC=RCS) 64,51,51 ' o RS .. 383
51 IF (RC=RMIN2) 78,37,37 | C e - S . 364 .
37 GC'G(ELEV:ELST:RC:RGRZ)OARCSB L Lo e 365
€BaGR+GC oo R : ol 366
- 60 To 78 S I 1Y {
64 CALL exuusn(xc.vc.Acs.vs.vu.ov. . ELEVSELSToRC,AREAB,GPA,GB, v 368
1 R6R2,ARCSBALIS,ACIO) L R
S 78 FlisFlJ+1.0 S 369
BT R FJIsFyI+1,0 . R 370
. P 35S CONTINUE e ;. 371
s 39 saAV(1s,RS)-GIAv(xs.nS)oea'AREAa T T o 372
40 CONTIRNUE [ ' 373
411 CONTINUE - ' o - 374
GRAV(!S:HS)ISRAV(IS:HS)'GP e . - S 14
END STATION LOOP A R :
13 COMTINUE - : - . : . 376
END RAP LOOP N
10 CORTINUE : : . ‘ , . 377
60 T0 12 378

99 URITE (6p229)KCLAT:LCLON:KILOKoLBLOKaLATH:LONﬂoLTBE»LTHQ:LNDG,LNNO 379
229 FORRAT (1X,213,3X,21403%X,21404%X0,2134,15,13/, 4%, *STOP, ABOVE LISTE '

10 COHPARTHENT, BLOCKs MAP SIZES OR NORTHUEST CORNER OF IMP b0 NOYT R
2PROGRESS BY INTEGER. HULHPLICATXON (ElCLUblNG 1).'-) : . R
.. stoP : _ S AN 11
. 12 WasNa=1 . S il R
. PRINTOUT o '

' IF(KCIRC «Ea. 0) 60 TO s2
WRITE (6:200)anxu¢anAx,98£A ;




TABLE 1-=CONTINUED

o o+ 71 - 200 FORMAT (*ORAP COVERAGE FOR *,F8.3,% TO ',F8.3,' KILOMETERS ‘.
T 1 'C(CIRCULAR INNER JOIN) OF '26A4)
S , 60 T0 53 384
. $2 WRITE (6,209)RMIN,RMAX,BREA 385
oo 209 FORNAT (°*QMAP COVERAGE FOR *,F8.3,' YO *,F8.3,° KILOMETERS °*,
ST L1 Y(PLECEMEAL INNER JOIN) OF *,6A4) ,
« S3 IF (KSEC EQ, 60) GO TO 48 : ‘ ' 3186
' - 47 WRITE (6,204)KCLAT,LCLON,KBLOK,LBLOK 387
S 204 FORMAT (36H SMALLEST COMPARTHMENT DIGITIZED ARE ,12, 4H BY ,12, ‘ o
. : ' 1 33N AND LARGEST COMPOSITE BLOCKS ARE,I3,3H av:x:.su MINUTES) : o I
- 60 10 SO . 3188 S s
» 48 WRITE (6,20S)KCLAT,LCLON,KBLOK,LBLOK 389 S .
205 FORMAT (36H SHALLEST COMPARTMENT DIGITIZED ARE 120 4H BY 12, o v
2 %1 33H AND LARGEST COMPOSITE BLOCKS ARE,I3,3H BY,I3,8M SECONDS) N
o SO WAITE (6,207)LATA,LONK,RRED,RGR . 390 i
. S 207 FORMAT(49N IN LATITUDE AND LONGITUDE. QUADRANGLES USED ARE » !30 o ¥
T - . 24H BY , I3,9M MINUTES.,26H CONVERSION TO BLOCKS AT ,F7.2,4H KA./, 5
I 3 25H CURVATURE CORRECTION AT »F4,00* KN, '0/1)
. .. C BEGIN INDEXING LOOP FOR EACN STATION

o L DO 90 IS=1,NS . oo I ' g
S STeSLATR(IS)+LTH(IS) : o 392 ;
. SNESLONH(IS)®LNK(IS) ' - 393
N . PEGS=ST/60.0 : A ' S 394
- - U DEGNSSN/60.0 _ , ©. 395
.. e WRITE (6,202)BENTSCIS),DEGS,DEGN : : 3196
& T T 202 FORMAT(ON STATION #ASe* AT',F7.3,1Hs0F8.3," DEGREES®) :
T WRITE (60203 397
w oL N 203 FORMAT (6Xs 2(3HMAP,9X.'NW CORNER <b.n)'.7x.'ncLs'.11x>)
A ASAS(1S) - 398
ST - peBS(IS) ’ " 399
. CALL DEXGD(IS,LATNNCIS)oLONNMCIS) ,DQD,AQDILATSECIS)ALONSECIS) .- 400
© 1 LATSD(IS),LONSD(IS) NQ, RSSCIS), LATH,LONM)
" 90 CONTINUE 401
. :'92 CONTINUE : 402
JNENTYPE . 403
» IF (JN .6T. 10) JN=10 604
) . URITE (6,201) ’ 405
K3 - 201 FORNMAT (///7,°0L1IST OF RADIAL COVERAGE FOR successxvs RAP SEYS*s/»
W 1 ¢ INNER BOUNDARY 1S PIECEMEAL UNLESS CIRCULAR IS INDICATED. 'Y
L - T 2 'ALL OUTER BOUNDARIES ARE PIECEMEAL®) v , . : 2
- o PO & Jsl,JN . - . 406 4
IFCLCIRCCI) -EQ. 0) 60 TO 7 "» 407 "
. URITE (6,215) RIF(JIISRIL(S) 408 s
T 215 FORRAT (1X,F10.5,' TO '4F10.5,' KR (CIRCULAR xnuea JOII)') o =
€O 10 6 ' . 409 G,
, 7 URITE (6,216) axftJ>,axL<J> A : o 410 -
- . 216 FORRAT (1X,F10. s" TO *0F10.5.° KR*) R L
: ‘ 6 CONTINUE - : . . R X 3 3
. RETURN - ~ : : 412
- ) o (1-1 o : . 613
- 7 SUBROUTINE GXNNER(XC&VCol‘SaYSoYN:DYaELEV:ELSTIRC:AREABOG’AOGBJ
R ' 1 RGR2,ARCSB,IS,ACTIO0) R Corcloan inmens 5 ‘

POUBLE PRECISION oenrsvvf;‘ff'u o i ,VT R 1 ' ff x




TABLE 1--CONTINUED b
INTEGER*2 NUAS ‘ 2 N
DIAENSION DX(4),DY(4),R2(4), -~ GCEN(S00),DENTS(500) 3 : -
DIRENSION eaAvcsoo.1s>,uuns<soo.13).sv<500) 4 .
CORRON /STATN/ DENTS - ‘ ‘ ‘5. S
CORMON RHIN;IHINZ.RRLXZoQLZKoBLZL:OOZB:OAZB:AOHalGH;SToSl: 6 SR
T A,B, GCEN:GRAVrGVoNU'S . : .
66 DXUBXCHACS ‘ S ? 5oL
DXE®XC~ACS - IR 8 .
IF (ABS(DXW) oLT, ACIO0) DXus=0,0 o T 9 PR
IF (ABS(DXE) oLTe AC10) BXE®0.0 .~ -~ " .. 10 S
XbudXW*DXW BRI . e S 11 R
© XE=DXEeDXE ’ ' - ST e ' 12 5
bx(1)=Dxu o B S . 13 :
DX(2)=DXE SN ’ L LT o , ’ 14 L
OX(3)aDXE : R - SN ‘ . Al
PXCA)=DXY ' : - ' - _ : - 16 =
R2(1)aXu+ YN o B ' Lo T _ 17 R
R2(2)WXE+YN EE ; T » . 18 e
R2(3)=XE+YS : . 4 S T AP .19 .
R2(4)mxueYs : S g ‘ ' o - 20 Fw
81620.0 ‘ _ 21 =
c HPT=-NUMBER OF conuens OF courAarneur TNAT ARE LOCAT!D i
€ OUTSIDE RAIN CIRCLE ) R
KPT=0 , o o 22
20 320 K=1,4 LT o 23
If (RAIN2 ,6E. R2(K)) 60 TO 320 . R T2
NPTENPT#1 : - ' A -
1F (B16  .GE. R2(K)) GO TO 320 ‘ . o ' 26
X8168K o ‘ - S o7
P : 8168R2(K) I : L A 28
© o, 320 CONTINUE T ' ;"~ o -“,uﬁxv .29
RO IfF (NPT .EQ. 0) Reruan . : : L {1
: c Assxsu COORDINATES (X2,Y2) TO CORNER faarnssr fnon srurxou : .
g Y2=DY(XBIG) o D ‘ . 1
X2%BX(KBIG) S ;f. ;_ﬂ‘. SR ¥ o
o _ 111 A S LT SR 3 ST
U C12m1 R N ©o34 :
e IF (X2 LT, 0,0) M=t - 7 T Y " 3%
IF (Y2 LT, 0.0) j2==1 ‘ . L 36
KTEST=Q , S Lo - 37
S1SDXW*DXE . . S PR SRR P
i1fF (S1 _GE. 0.0) €0 TO 337 : S ‘ - . 39
. 3 S1sDV(1)e0Y(4) . : » f 40
N 1F (St LY, 0.0) KTEST=? e Yoo e . Y
" 337 stisld : o 42
‘ $2s]2 43
C COORDINATES OF CORNER CLOSESY TO Starxou (OPPOSITE rnarussr CORNER) ' -
KSALSKBIG*2 , ‘ , 44
IfF (KSAL .6T. &) KSHLsKBIG=-2 . , B 45
RIaDX(KSALY - - R ' .6
VioDY(KSHL) Lol %4
C CALCULATE ACCORDING TO HOW MANY CORNERS ARE OUTSIOE CXRCLE e
. GO TO (322,323,324,325), NPT _ e K 48
. € OME CORNER OUTSIDE CIRCLE .ﬁ: f”“u AT
322 CALL CENTD(0.0.X2.0. o.vz.sv. sz.aaea,vn.xn.1> R 49

[
W

'L 31



K3

" . € 3 COARNERS OUTSIDE CIRCLE

‘“T; 355 CALL CENTD(X10.0,71.0. o.siosz.Aaéa.vn.xn.3>5

FU397 Lvis
367 L3=124LYY

TABLE 1--CONTINUED

¢ Assuns 0.002=KINUTE LOCATION ACCURACY
- ABAR®ABSCAREA)
IPCABAR .LT. 1,0E-5) RETURN . .
naARZu(vn-vnoxn-xn)l(AeAn-AaAR) L
17 (RBAR2 .LT. R2(KBIG)) GO TO 406 '
RBAR2aR2(KBIG)
NSELST*SQRT(RBAR2/RCI*(ELEV-ELST)
60 TO 405

C TWO POINTS OQUTSIDE CIRCLE. ' .
C FIND COORDINATES OF SECOND CORNER OUTSIDE CIICLE'ADJACENT FARTHESTC

323 LBIGsKBIG*! _ L
IF (LB1G .EQ, S) LBIG=1" ) oL
IF (R2(LBIG6) .6T. RNINZ) GO 70 '}
LBIG=KBIG=1 ;
IF (LBI6 .EQ, 0) LEXG‘6 ;

65 IF (DY(KXB1G) .EQ, DY(LBIG)) GO T° 362 L
REVERSED ROLES y o B
o TF (Y1) 376.3630377.( S ,' '_.'fl o
376 LY==t ’
60 Y0 367

o IF (L3 .E@. 0) GO VO 368 ‘ o
. 343 CALL CENTD(Y1,Y2,0. 01!24520 S‘okﬂilo!ﬂo'ﬂlz).fﬂ
60 TO 403 .
S0 B42 1F (X)) 346,344,347
346 LXTm=1 . o
60 T0 351 ' )
347 Lxie1
351 L4sII+LX?
IF (L4 .EQ. O) 60 TO 349 "~.¢.u.', ,
344 CALL CENTD(X1,X2,0. 0,72.51. sz.AaeA.vu.xn.Z) R C
60 Y0 403 o
X1 AND X2 ARE OF OPPOSITE SIGN (368 roa orr. v1.w12);‘ .
349 IF (RMIN-ABS(Y2)) 344,344,330 O
368 1F (RMIN-ABS(X2)) 343,343,330

32‘ 16 (R2(KSAL) .EQ, IﬂXNZ) GO T0 37
1F (Y1) 51052053
$1 LYim=d
60 T0 354
52 LYis 0
G0 TO 354 R
53 Lvi= 1 b
354 L3Is12+LY1¢3
16 (X1) 50,6,7 -
S LX1s-% '
60 Y0 8 : L
6 LX1s O T IR
.. 60 Y0 8 : o
7 Lxte 1
8 LémJieL X143 : ‘
60 TO (1010‘02010301020101)0 L3
101 60 TO €(355,121,104,121,3%5), Le

S0
51
52
53
1

©. 58"
-




" TABLE

e
122

104
S s

108

102
105

106
103
111
356

- 112
1

109
114
s

< 107
14

5
|Ei

1==CONTINUED

60 TO 400 o9
CALL CENTO(Y1,0.0+,0.0,0, OoSZ:S1aAIEA:XHoYH;6) . 100
60 Y0 400 101
CALL CENTDC(X1,0.0,0.0,0. 0:51:520AIEAOYHOXH46) 102
60 Y0 400 103
IF (ABS(Y2) .BE. RMIN) 60O TO 355 U 104
LBIGexBIG+Y o R P P 10§
IF (LBI6 +EQ., 5) LBIGHY L e 106
IF (OX(LBIG) .EQ, DX(XKBI&)) 60 TO 108 . o : e 107
LBIGEKBIG=? . Lot R 108
I1F (LBI6 .EQ, O) LBIGSS T ~;; N , 109
CALL CENTO(Y1,Y2,0.0,%x2,82, SloAREAoXHaYA:Z) S : . 110
60 TO 114 . . ,m&'.”z e 9111
60 TO (122,105,106,105,122)¢ L& ) ‘ ot e ’ 112
AREASD . 783539822 RMIN2 113
BIGERRIN*RRIN2/3.0 114
YHM=S1¢B1G 115
XH2S2+B1G B RN S 116
&0 10 400 . . S e 117
IF (ABS(Y2) .LT. RMIN) GO TO 1§ ! 118
60 TO 122 119
60 TO (111,112,113,112,1112, L4 120
IF (ABS(X2) LLT. RAIN) GO TO 12 RS n - 124
CALL CENTD(Y1,0.0,x1,0. 0.52:81.AREA¢X!:YN¢3) . ,171 SRR B 1
60 TO 400 . AR RSO 123
IF (ABS(X2) .GE. RMIN) 60 TO 121 S L SR 124
LBIG=KBIGY ' . R 125%
IfF C¢LBIG .EQ, S) LBIG®1 - S £
1F (DY(LBIG) .EQ. OY(KBIG)) 60 TO 109 . o P K 4 ¢
LBl68KB1G~1 : o SN ¥4 )
1F (LBle .EQ, 0) LBlGm¢ ' o e, 129
CALL CENTD(X1,%2,0.0,Y2081¢ S2+AREASIYR,XM,2) o v - 0 130
LRe10-(KBIG+LBIG+KSML) - L1
CALL CENTP (0. O'DX(LR)oO 0,0YCLR),0.0.0. 0.AR£AR.:E.KU.1) oo 132
60 Y0 115 . . s 133
IF (ABS(X2) LT, RRIN) GO TO 1Q7 ~=-<,“Jﬁj" 134
JF (ABS(Y2) JLT. RAIN) GO TO 1§ oL 138
CALL CERTO(R1,X2,oY10Y2,51, sz:laf‘h'ﬂ:lﬂ:s’ 136
AREARBAREA 137 .
60 TO 115 . ' .- 138
IF (ABS(Y2) .GE. RMIN) G0 TO 12 - 139
LBIGaKBIGe? ) 440
IfF (LB16 .EQ. 5) LBlém1 S B AR X )
LRa10-(KBIG+LBIGeKSHL) ; T N ;]3 T 142
CALL CENTD (0.0.0X(LR),O, o.acha>.o.o.o o.aasan,xe.xu,1) L 1430
60 10 110 . ; Loolorv 1hé
AREARSD,0 AURCEEEE K 11 o
CALL CENTD (0.0,0X(LBIG),0. DoDY(LBXG)oO 000 0.AR£A.:£.:U.1)~,;~;;5,156 S
AREARSAREARSAREA : - :

. CALL CENTD (D, 0.!210 00'2:310520AREA:VN:X“01)

AREARSAREAR®AREA - - ... Sy . .

ABAR®ABS(AREAR)

- 60 Ta 405

RBAizl(XH'XHOYHtYH)I(AREA'AREA)
HEELEV



e e

441ABLE 1--CONTINUED

‘€ & CORNERS OUTSIDE CIRCLE
325 IF (X1) $4037.55 -

- 154

1 AsBs - GCEN,GRAV,GV,NUNHS
C NOTE=-COMMON STATERENT HAMES . ARE DIFFERENT THAN OTHER SUBROUTINES
. € R=NURBER OF COR”ERS.OUTSIQE,COKPARTFENT (E‘CEPY_S'S). ABSOQUTE VALUES

T84 LX1e=) g 155
60 TO 56 A R X s 156

5§35 Lx1= 1 I B N AT IO S SE RN &} 4

56 L3s11eLX) _ T T i 158

i T LF (L3 WNE. 0) 60 TO 366 - a0 D 989
360 1F (Y1) S57,37.58 T 160
ST LYised L - R SR X 1

G0 10 59 . . L . o e T P Tt . 162

59 LémI24LYY ‘ . S Lt e T 2164

. IF (L4 .EQ, 0) RETURN S L T T 168

7378 IF (ABS(Y1) .GE. RMIN) 60 TO 37 ' ST 166

. 361 CALL CENTDS(0.0.0. 0,Y1,0. 000 DaszolRE‘lYHleo‘) L 167

L G0 TO 400 ' 168

T 366 1F (Y1) 16+37,17 169

16 LYI1==1 170
60 T0 18 REa
17 LYis 1 172
18 L4mI2eLY 173
, 1F (L& (NE. 0) 60 TO 37 -174
REVERSED ROLES B
- 19 IF (ABS(X1) .GE. RRIN) 60 TO 37 Sl 175
" 373 CALL CENT0(0.0,0.0,x%,0.0,0. 0.51.AREA,xn.vn.c>5 176
MOMENT OF RECTANGULAR COMPARTMENT, -
.. 400 AREAREABS ((X2=-X1)#(Y2-Y1)) . 177
AREA ®AREAR~AREA ’ ; 178
ROMENTS ABOUT Y= AND X=AXES FOR REHAINING AREA AN '
YHEXC*AREAR=YN 179
XM=YC*AREAR-XM _ A -L; T T o188
403 ABARSABS (AREA) e T S 181
- RBARZ=(YHeYM+XKeXH)/(ABAR®ABAR) o e : 182
“ . 406 RBARSSART(RBARY) Jo R 183
HaELST+RBARY(ELEV=ELST)/SQRT(RC) " . , R X -1 »
405 GCoABARYG(HIELST,RBARZ/RGR2)/AREAB - N PE R - N
BLGaGC*GPA ST - 186 - -
. IF (KTEST .EQ. 1) WRITE (6,200) DENTS(1S),BIG - © 987
200 FORMAT (4X,°STATION ',AS,' IS INSIDE CALCULATED conPAarnsuT. % .

o 1 *CORRECTION USED IS°,FB.3,°' MGAL.") R .

"7 404 GCEN(IS)SGCEN(LIS)*BIG g v .Z.' E ;v 188
S RETURN L oL e 190
ST 37 GBuGB+ GCELEV,ELST,RC,RGR2)*ARCSE . R ™

78 RETURM - C 192
END : . A 198

SUBROUTINE CENTD(X':XZ;Y1oYZlS1:SZuAREAoYH:!H:H . . _

INTEGER®2 NUSHS Call G IAN, ER—’AAW«Z-N,MM//O"»V 1

o » DIMENSION GRAV(S500,13) /NURS(500,132,6V(500),6CENCS00) . 2 -
ST CORHON RsAA, ansz,stx,aLzL.eaze.atza.aencaen.sr.sw. ~ 3

T




= ¢ FACTOR TERAS TQ RININIZE LOSS OF SIGNIFICANT FIGURES :
AREABAX2%(AY2-0.5%$AX2)=0. s-<sz-savzoau-(Aasxuchzla>-Aasxntsavz/

€ 3 CORWERS OUTSIDE~) CORNER INSIDE USED

76 e
12

35

' rasue 1--CONTINUVED

PROTECTION AGAINSTY SQUARE QOOTS 0'
60 YO (i2o120350‘03516)l H :
AX2®ABS (X2)

AY23RBS(Y2)

X22mXx2¢X2

Y22aY2%Y2 :
AAX2sABS(AA=X22)
AAY2mAA=Y22
SAX2uSQRT(AAX2)

1F (n ,Ea, 2) 60 TO0 2

9 1 CORNER QUTSIDE
1 AAYZ2SABS(AAY2)

SAY2uSQART(AAY2)

1 R

YMaSTw(0,5%AY2%(Y22/3, 0-AAX2)+AAX2-SAX2/3.0)
Xxmes2«(0.5%AX2%(X22/3. O‘AAYZ)#AAYZ'SAYZ/S 03

RETURN

¢ 2 CORNERS OUTSIDE-CONNECTED AREA
G2 sxeStexd
X11ax1ex1

AAX1=ABS(AA~X11)
SAX1=SAQRT(AAX1)

AREABAY2e(AX2-5X)~-0, 5'(AXZ'SAX2 SX'SAX10“A'(ARSIN(AXZIR)

1 =ARSIN(SX/R)))

YHsS1+(0, 5'AYZ'(X22-!11)0(AAX2'SAX2 AAx1-SAx1>13 0) n721~':;"
XRu0.S#$20 (AX2% (X22/3,0-AAY2)~ sx-<x11/3 O-AAYZ)) o

RETURN

€ 4 CORNERS OUTSIDE~ counecreo INSIDE AREA USED L

6 AAY1mABS(AA=Y192Y1)

SAY13SQRT(AAY1)

AREAZAASARSINCSAY1/R) = Aas<v1)-sav1'”

YH=0,0

XH=0, 6666667'52'AAY1'$AY1

RETURN

AY1eABS (Y1)
X11sx1ex1
Yiisvievd

AAX18ABS(AA=X11)
AAY18ABS(AAR-Y11)
SAXI®SART (AAXY)
SAY1eSQRT(AAYT)
If (R .E@, 5) 60 T0 5

3 $x=mSs1ex1
1F (SAYI

T»n

YNUS1O(AAX1'SA1113 0+0. 5'AY1'(711I3 0=-AAX1))
XNBSZ'(AAY1'SAY1IS 000 5'31'(81113 0-&!71))

RETURN

«EQe 3X) €0 YO 10
AREASSX*(AY1=0,5+5AX1)=0, 5'(A71'SAY%-AA'(ARSIN(SA71IR)-ARS!N(Sllﬁ)

CASE WHERE A CORNER. xs ou cxncgs Ana WHOLE. conpaarnewr xs outsxoe ﬁ*’
10 AREASQ,0 -~ . .
YRs0,0 ”i.*ﬁ;

nscAr;vs NURBERS MEANT 70 BE O

QDN Ve

10

13
- 14

15
16
17
18

19
20

22
23

26

.2
27

28’
29
30
31
32
33
34

36

37
- 38

39
40

41

42
43

46 -
45
&é

a8

35 ..



' TABLE 1--CONTINUED

xa=0,0 R 4“9

. RETURN e $0
. € 3 CORNERS OUTSIDE=-OCCUPJES 3 GUADRANYS (CLOSE-IN) - :
. e S AX1mABS(X1) : . $1
- ‘ AX28ABS(X2) _ ' : : T
AY2=ABS(Y2) - ’ o 53
X228X29%2 . ' - 54
Y228Y2eY2 ' = $S
AREARAX2* (AYT¢AY2)+AXT1*AY2~0, S-c4x1-54x1+av1-sAvt ) ’ .56
1 CAAC (1. ST0796+ARSINCAXI/RI*ARSINCAYTI/R)Y)
- YRRST1e (0, SoCAYTIo(YTI1/3 ., 0-AREX22)0AY24(X22=X11))=AAXTsSAXY/3, 0) : 5?7
e K XMuS2e (0, SvC(AXTIw(X1Y/3, O-AAfYZZ)éax20(722-711)) AAY!tSAY!IS g’ 58
o RETURN ] . ) o 59
“€.3 CORNERS OUT, Y120.0 o Lo L - i
"6 SXosSiwaxt ) : ‘ oL LT . 60
X1i=X1eX1 o T I 6%
AAX1mABS(AA=X11) _ o . - 62
SAXTuSARTCAAXT) : o . 43
AREA=Q,Se(AA®(1, 570796 ARSIN(SX/R)) SX'SAX1) : . ’ 64
N s YHSS1eAAX10SAX1/3,0 65
- T XRES2e(AASR/ 3,000,545 X*2(X11/3.0-AA)) ) : o B 66
) RETURN : : _ 67
N .
SUBROUTINE DEXQD(IS,LT,LN,BQAD,AGD,LTSELLNSELLTS,LNS,NG, RS,
E 1 LATH/LONM) :
” INTEGER*2 NUAS ‘ ' 1
DIRENSION 10(5.7)aGCEN(500);6RAV(SOO;13):6v(500)obENYH(3013)¢ . F
L - Y BENTQ(3,81),NUMS(500.,13), LATQ(81),LONG(B1), o
Tt e T2 LTDA(13),L,LTHMRC(I3)LLNDACTIZ)ILNNQ(CID) : IR N : .
: COMKON /RMAP/ DENTQ,LATQ,LONG o 3

COMMON RﬂlN:RHXNZoRHAXZoBLZKoBLZLoGBZBaOAZB:AQH'BONaSTaSN: ' B
1 a.8, GCEN,GRAV,GV,NUNS R

C PREPARE LIST OF QUADRANGLES NEEDED =ﬂ4ux@xu17y

RN DO &1 Kk®1,$ K
Sl X S 00 41 L=1,7 6
T 41 10(KX,L)=0 o - : ST
. C NW CORNER OF JMDEX MAP xu INDEX UNITS,DEGREES, AND MINUTES., .. '
. aTNWeLT . : e R S :
eNNusLN ' AR : ST 9
QTNWEBAB*QTNY I S S IR |
. GNNUBAGD*QNNW : R R I 1
- QB8=60.*QTNY e _ - EEE N I
: QA=60,*QNNY S . T LTI b
¢ FIND QUADS NEEDED. FIRST BY N-S~W-E BOUNDARIES, THEN RADII, ; e
Y < nereasncz TO MK CORNER OF . GUADS._;~-~ s L v T o
e KHAXSLT=LTSE4T  © - o0 e ot DT %
SRR LRAXSLM=LNSE®Y . - . S ‘ ‘ AR 15
. XSH1aLT=LTS 16
e T LSRIsLN-LNS 17
R XSPIoKSRI+2 18
. T LSPIaLSR1e2 19
00 42 K®1,KPAX 20

00 42 Ls1,LHAX




o TABLE 1~-CONTINUED

42 lﬁ(K:L)lIG(K;L)Oz
B2wB+*B :
: A2smAtA
C SOUTH CORNERS
" ars2essTeBL2K
7t EAST CORNERS
. ans28sSNeBL2L
€ NORTH CORNERS
e QTSTaST+0B28B
2 ¢ WEST CORNERS
L QNSN=SN+QA2B
"o € NW CORMNER
v IF (KSM1) 152,152,156
- 156 LF (LSNT1) 158,158,157
157 DO &4 X=1,KSRY
o FXs¥X=~1
QT=0B=-FK*BAM-QTST
DO 44 Ls1,LSMY
FLsL~1t :
QNZQA-FL*AQH-UNSN :
DlSGZtBZtOT-GT#AZ'ﬂN-eN
IF (DI1SG2-RMUAX2) 4&sbbhsbd
43 1el{k,L)elalKksLl)=2 :
Y && CONTINUE
~“C NE CORNER
" 458 IF (LMAX-LSP1) 152.151.151
151 00 46 x-1,xsn1
FKsK=-1
AT=Q@B-FK*BQH~QTST
00 46 L=LSP1,LRAX
fFLsL=1
QANSQA-FLOAQM-QNS2B
0I5Q23B2+QT*QT+A2*QN*QN
IF (DISQ@2-RMAX2) 48s4b6s45
¢S 1a(K,LISIQ(K,LI=2
A L7 46 CONTINUE
o 'C S4 CORNER
U 152 1F (KRAX=-XSP1) 155.1530153
clooEe D 153 IF C(LSMY) 159,159,160 ’
ot . 160 DO 4B KSKSP1,KMAX - C
o FUaK=1 ' o
OTs@B~FK*BOM-0TS2B
L - C DO 68 L=1,LSKY
o FLmL=
C S aNsQCA-FL*AQR~QNSN '
DRI DISA22D2vQT*AT+A20GN*QN .
- e IF (DISQ2=RMAX2) 68068067
: 67 Jalx,L)=lQ@(KsL)=2 -
&8 CONTYINUE
£ SE CORNER - ‘ :
159 1F (LRAX<LSPY) 155.1S£.1 &
155 20 50 x-xsri.znkx
RILI T :
. QTeQB8-FK#BAR~- arszs
.. DO 50 LSLSPI,LAAX




© TABLE 1==CONTINUED

FLeL -1
QN=2QA=-FL®AGH~QNS2B
DISO2uB2¢QT+QT+A2*QN*QN.
IF (D1SG2-RMAX2) 50,500,149
149 10(K,L)B1Q(KsLI=2 ~ .

SO CONTINUE s
155 CONTINUE S e S S
€ QUADS USED S s A
’ 75 6Bs(, S R T ' R :
R=0 S
IF (MS) 53,53,54 = "

S4 D0 132 masi,AS

R =NUMS(IS.MQ)
66 LTASLATGQ(R)
LNa=LONQ(®)
LYBRLATH*LTQ
UNASLONA*LNQ’
LTO=LTB/60
LND=ELNA/GD
LTDQ(RQ)=LTD LR
LTHQ(MQ)=LTB=60+LTD S
LNDQ(MQ)=LND v
LNRQ(MQ)=LNA-602LND
LTISeLT=LTQel
LNSSLN-LNQ+?
IQCLTS,LNS)=IQ(LTS,LNS)=T . - .. e
DENTH(1,MQ)SDENTQ(1,R). ST e e T
DENTR(2,MQ)=DENTR(2,M) . - '
: DENTH(3,HQ)SDENTQ(3,M)
132 6B=GA+GRAV(IS,HQ)
68 GV(IS)=GV(IS)+GS
IF (AS=1) 53,134,852
52 mMSS=ns/2
RS2=2eMSS
HSMENS=-RS2
00 93 R=2,KMS2.,2
Misp=9

93 WRITE (6,204)(OENTH(ID,K1),1D81,3), LTDO(“1)aLTHO(H1)'LNDG(N1)o-:

1 LKNG(R1),6RAV(IS,H1), (oeurn(xa.n).xa-1.3).LTbe<N).Lrne(n)o
2 LNDQ(M),LNRQCR)FGRAVIIS,R)
204 FORRAT (ZxoZ(SALolbaIBaXBoXSo F1l. 3'61))
1F (RSH) 134,133,134

134 URITE (6:207)(DENTW(XD'HS)o10-1oS)aLTDO(lS)oLYHQ(ﬂS)oLNDG(RS):

1 LNRQ(RS) ,GRAV(IS,NS) i
207 FORRAT (2X,3A4,16,13,18,13,F11,3) _
133 WRITE (6,205)68 ‘ o
205 FORBAY (35X,16HTOTAL CORRECTION,F7.3,10M ntLLxGALs) NI
. S3 LTBaLTeLATA

LHASLNeLONR
b0 1346 K=1,%
00 134 Lo1,7?
If (Je(K,L)=2) 134,137.136
137 LYMINSLTB=LATRe(K=1). . . . . .
T, LMAINSLHA=LONRs(L=1) v . 0 0.
LYIDEGSLTNIN/ GO SR

106
10?7

108

109
110
111
192
113

1146,

115
116

i S T

TR X

»ﬂ?z"-if? T

LR ?5‘", >




" TABLE 1==CONTINUED

LNDEGELNMIN/ 6D : ) , : C PO
LTRINSLTHIN-60eLTODEG ) ’ : )
LMRINSUNMIN=-60eLNDEG

& 138 WRITE (6,209)LTDEGALTRINLLNDEG,LNMIN

209 FORMAT (14H NOT FOUND,16,13,18,13)

R 136 CONTINUE

e e RETURN

o o END

)

FUNCTION G(H,E,R2,RGR2) ' . '
DETERMINE TERRAIN CORRECTION FOR COMPARTMENT, M,E= ELEVATION OF
CORPARTMENT AND STATION IN KM, R2= SQUARE OF oxsrance lu KM, RGR2-
B TEST RADIUS FOR USE OF CURVATURE - conascrxou.
. RP2m1,0/R2 ) _
RP=SQRT (RP2)
HKMEE-H
HE2=HKMeHKM
HR2=HE2*RP2
IF (M) 14,25.1
- 'V IF (RGR2-R2) 2.2,5 . R
CURVATURE ACCOUNTED FOR. MODIFIED LINE-ELEMENT FORMULA, - - "
S © 2 EARTH=4371.2 T
SR C23R2/EARTH
R ' Go0.S*KHKReRP*RP2
ot FGEHKM4C2 . : e e
o 1F (HR2-0,013) 4s4,3 _ R LT
3 ;Ggfg-o.rsgugu.uaz ;iihh . “"r A;'~&j_
4 G=G*FG. Tt R o

. RETURN L
- NO CURVATURE, LINE ELEMENT FORMULA, . ~
IF (HR2=D.47) 7,646
GuRP#(1,0-1.0/SQRT(1,04HR2))
RETURN . , ,
680.5*RP*HR2 L  '; A
IF (HR2-0.013) 13,13,8 . =1 i - 0 . et
F6=x1,0-0.75¢HR2 : LT e e
IF (HR2-D.12) 12,1249
HR&BHR2#HR2
FGEFG+0.625*HR4
1f (HR2-0.26) 12,12,10
. Lo 10 FGuFG~0.546B7SaHR2*HRE
o - IF (HR2=-0.37) 12,12,11
, 11 FGuFGo0.4921875eHRE*HRS
12 6u6sFe 4
- 13 RETURN ' L
* .. - . € SEAWATER COMPARTNMENTS (ussatxvz ELEVATIONS)

< (-] ~ o wv

164 E2=ErE

: e 1f# (RGR2-R2) 15.15.18
.. ' € WITH CURYATURE .
C © 1S EARTHES371,2 -
CoD,5*R2/EARTH
" Cesmle(
. CEsCeE IR
- CENBCOHKM

117
118
119
120

121
122
183°

LN 1 NO VSN -




TABLE

1?7
- € NO

18
19
20

21

e

23
2%
2

1--CONTINUED

CE2BCE~CE

CEH2=CENH®CEN

CémC2eC2

CE4mCE2+CE2

CEHASCEH2#CEN2

RPLERP2*RP2
FGo=C240.3846+CE240,6154*CEN2

1 «0.75¢RP2e(=Ch+0.3846*CEL+0, 6156'C€H6)00.62$!RP6'(° caech

Q +D.3846#CER%CEL*D.6154~CEHR CENS)
6=0.5*RP*RP2#FG

RETURN
CURVATURE

IF (HR2-0.42) 20.,20,19

G=rP*(1,0-0. 38‘6/SGRT(1 0+€2/R2)-0. 615‘/3&27(1.00HEZIR2))

RETURMN
FG=0. 38‘6'&200 biSLtNEZ
IF (HR2-0.02) RQ4s24, 20
ELoE2wER
HEASHE2*HE?
FGuFE-0,75*RP2+(0.,38462E4+0, 61S6OHE6)
IF (HR2=0.16) 24,24,22 :
RP&SRP2*RP2
FGuFGe0.625*RPA»(0,3846¢E 2-E600 61560HE2'HE6)
IF (HR2=-0.30) 26,24,23 »
Fo=FG-0, 566875'RP2'RP6'(0 3866'E6'E600.61S‘ﬂHE"HE‘)
630.5*RPeRP2*FG - . .
RETURN
_END

38
39

40

41
42
43
(X}

(3]
46

&7
48
49
S0
51
52
53
Sé
55

56 |

57
58
59
60

61
_ 62

SR el




Table 2. List of punchcards for test case (See Table 3 for printout).

-. - SAN JUAN MTS., COLORADO -2 0 3 2.5
- SJM

B2173716U71075267 65570 14 7928477
18573755081065045137180 1188UD5347884138 KXFIS

99999999999999999999999999999999999999999999999999999999999999999999999999999999
5 53030 60 60 4.1 0.8949 15.0 5 M

. SJM VIIBT 37 20 107 50 *aa,.w.ans S3 30 saconn

8040 8350 8340 8310 8200 8080 7950 7780 7700 7540 VIIB7 01
7700 - 7800 = 7800 7780 7750 7650 7600 7400 7340 - 7600 VIIB7 Q2
7080 7310 7300 7360 7420 7380 7340 7300 7650 8050 VIIBY 03
6920 7380 7290 - T400 7460 7260 7230  7560- 7680 - 7800 -VIIB7 04
7320 7640 7430 7280 7240 7250 7480 7680 7880 . 7BBO VIIBT 05
T480  T470  T490 7300 7100 7260 7680 7750 7700 .7570 VIIBT 06
7600 7680 T450 7260 7080 7260 7360 T400 7810 7320 VIIBT 07

7500 7450 7250 7200 7140 70O 7120 7250 7220 7190 . VIIB? 08.

7320 7160 7160 7180 7140 7080 7000 7070 7030 7060 VIIBY 09
7130 7000 7030 7130 7070 7060 7010 - 6950 6970 7000 VIIBT 10

”,3ﬁiSJa viIe8 37 20 107 S5 SJ 30 SECOND

7500 7150 7000 6960 7250 7700 7520 °~ 6650 6550 6690 VIIBS 01
TH60 7320 6980 7070 = 7600  TBUO 7900 7020 6550 6570 VIIBS 02
7380 7240 . 7040 6950 7360 7520 7260 6600 6560 6580 VIIBB 03
T440 7140 6150 6880 6850 6720 6550 6540 « 6550- 6740 VIIBE Q4
7480 7300 7120 6780 6620 . 6550 6600 6680 6880 6970 VIIBS 05
7610 7110 6980 6740 6600 6540 6750 6860 6950 7320 VIIB8 06
7270 6900 6850 6690 6570 6740 6860 6940 7260 7340 VIIBE 07
6800 6720 6660 6550 6530 6640 6960 TO4O 7160 7620 VIIBS 08
7360 7520 7320 7160 6480 6710 6900 6940 7320 7890 VIIBS 09
7440 7300 7080 6930 6580 6650 6880 7080 7280 7250 VIIBE 10

SJM VIIC2  37.15 107 55 SJ 30 SECOND

7190 7050 6950 6840 6600 ° 6880 67B0 6980 7040 7000 VIIC2 O
6880 6970 7160 7090 6760 6u80 6650 6800 6870, 6920 YIIC2 02

6780 6900 7220 T400 7200 6750 6370 6760 6810 6720 VIIC2 03

6750 6750 6850 6840 6880 6840 6480 6470 6660 6800 VIICZ2 04
7260 7280 7240 6860 6680 6720 6680 6410 6550 6750 VIIC2 05
7160 7290 6920 6660 6580 6690 6530 6430 6370 6710 VIIC2 06
6950 6900 6760 6600 6480 6830 6330 6360 6660 6670 VIIC2 07
6720 6650 6650 6540 6320 6310 6460 6640 6640 6680 VIIC2 08
6700 6640 6540 6380 6320 6460 6610 6610 6620 6700 VIIC2 09
6540 6560 6500 6340 6320 6450 6590 6590 6620 6780 VIIC2 10

. TRIAL MAP 37 15 107 5% SJ 30 SECOND

g/o4uzﬁac.~¢4(uquzuua,.qr4;9¢4;cnd -

9?29239?9?9999939999999999999999999999999999999999999999999999999999999992999999

. IGNACIO 3 37 15 108 00 ’ , SAN JUAN MTS
. 7410 7300 7270 7160 7170 ~ 7020 7010 6580 6800 6960IGNACIO3 1

6840 6970 7020 6960 6850 7280 7160 7030 6930  68HOIGNACIO3 2
6800 7080 6920 6520 6750 6830 6900 6950 6920 6820IGNACIO3
7310 ° T400 7670 7560 7410 - 7250 6920 6670 6510 6600IGNACIO3
6860 6870 6880 6870 6820 TT70 . T620 7800 7230 69TOIGNACIO3
6800 6640 6380 6450 6660 6830 6830 6820 6820 6750IGNACIO3
© 7980 7810 7110 6920 6730 6610  6X40 6390 = 6600 6680IGNACIO3
S 6790 6780 6760 6770 6700 8020 7820 7160 ~ 6920 6770IGNACIO3
- 6650 6370 6260 6550 6720. 6730 - 6730 6680 6700 6580IGNACIO3
7750 7080 - 6750 6660 6580 6460 6250 < 6250 6520 66TOIGNACIO310
6580 6550 6530 6480  6540. T180 7300 - 6780 6630 6HTOIGNACIO3!)
- 6380 . 6180 6280 6480 6370 - 6430 - 6530 ' 6460 6530 6580IGNACIO312
6860 T460 7250 6560 6310 - 6310 6140 6250 - 6810  6BOOIGNACIO313

81

O eI W

R T T TR




Table 2. --Continued

6650 6720 6670 6640 6660 6680 © T3IU0 6920 6690 6620IGNACIO31Y
6310 6270 - 6160 6320 6290 6570 . 6640, 6700 6800 6860IGNACIO315
6540 6760 7280 6790 6660 66450 6260 6120 6270  6520IGNACIO316
6550 6690 6980 7320 7370 6480 6660 T180 6760  65LDICNACIO317
6370 6290 6050 6380 6570 - 6680 6960 7330 7270 7220IGNACIO318
6420 - 6620 T120 6730 6480 6500 6300 6130 6560 6560IGNACIO319 .
6850 6690 7100 T200 7070 6460 6640 6560  6550- 68TOIGNACIO320
6630 6570 6180 6660 6530 6540 6650 T030 7140  T150IGNACIO3271°
6560 6600 6600 6500 . 6330 6400 6660 6150 6810  6UOOIGNACIO322
_ 6680 6800 6950 6990 6900 ' . ' IGNAGIO323
o DURANGO 37 30 108 00 SAN JUAN MTS
. 9480 8880 8930 - BBEO BB30 8150 7950 8330 9190° 9S500DURANGO
8700 7470 70O 8000 9050 9520 9k20 9350 9000+ 8690DURANGO
8500 8230 7750 . 8340 9000 8470 7300 7200 - 7800 ' 8800DURANGO’
10820 10150 9590 9320 9040 - 9100 8900 8140 7630 8630DURANGO
8640 7300 - 6870 7760 BT20 10550 9820 10120 10320 ~ 9630DURANGO
9130 8680 8340 7600 7990 8350 7010 6750 7600 8T720DURANGO
© 9990 9200 9900 10200 10040 9200 8560 8300 7660 TOSODURANGO
6980 6650 7040 8170 8930 10300 9260 9050 9300 9THODURANGO
9550 9180 - 8K00 7550 6680 6600 6860 7920 8750 9100DURANGO
10490 9840 8880 . 8580 9460 9300 8990 8120 7250  6600DURANGO 10
6840 7800 8480 8830 9250 9100 9200 - 8980 8200 B8760DURANGO 11
9350 8930 7900 7000 6600 7790 8400 9100 9340  Q2UODURANGO 12
. 8600 8640 8830 BED 7960 8450 BKS0 8000 6850  6800DURANGO 13
8100 8860 9460 9240 8800 - 8350 7950 7920 7730  7S60DURANGO 14
7600 7800 7540 6790 6880 B430 8970 8700 8660  8300DURANGO 15
7650 7560 - 7640  TH60 7630 7360 7000 7600 7270  6600DURANGO 16
7970 8060 7900 7700 7520 7900 Tu20 7900 7380 B8100DURANGO 17
7300 6760 7110  bTHD 6600 7170 T340 7400 7360  TBOODURANGO 18
7960 7780 7460  T240 7670 7400 6900 6580 6700  7OOODURANGO 19
7480 7370 7200 7640 7760 7610 7400 7300 7310  7000DURANGO 20
6900 6700 6620 6950 7350 7550 7290 7100 7280  72BODURANGO 21
7500 7350 T400 7500 7220 7400 7100 6600 6950  7330DURANGO 22

O O~ I N -2

EE 7150 7100 7100 7000 7000 DURANGO 23
' 99999999999999999999999999999999999999999999999999999999999999999999999999999999
60120 3 3 12 12 166.7 21, 60 1-2 DEG

DURANGO - AMS 38 108

. 8900 9400 10320 11360 12200 1128C 10760 11370 12210 12140 38108
© 11770 12480 11580 11080 10070 11440 10670 11710 12030 11580 38108
11980 12390 12140 11990 10950 10670 10070 10650 11010 10430 38108
10580 9940 9800 10070 8790 - 8170 7690 7590 7590 7570 38108 °
9300 9010 9440 10000 11120 12280 11020 12260 11960 12480 38108
-, 11870 11870 10980 10070 13850 11490 10840 11900 12070 11620 38108
11580 11470 12060 12070 11630 11150 10810 11760 11640 11120 38108
10000 9420 9860 9310 84BO 7890 ~ 7640 7580 7580 7560 38108
: 11160 10030 ~ 9920 11490 12470 11480 11440 12210 11030 12450 38108
©.. 12160 11880 11810 12160 11260 10810 10390 10990 11890 11170 38108 10
© 10380 10170 11040 11050 11550 11640 11750 11740 10930 10680 38108 11
10090 9510 9070 8820 8230 7780 7630 - 7600 7600 7560 38108 12
. 11670 10950 10400 11920 11460 10680 10300 10910 11340 12400 38108 13
. 12090 12870 11810 11440 10770 10760 - 10170 9900 - 11260 10840 38108 1%
© 9080 8880 9030 9410 10830 11010 11580 10780 10280 9780 38108 15
9960 9400 8740 8350 7910 7730 7650 7620 7600 7580 38108 16
10210 . 10540 11890 12070 11580 11740 10660 12200 12170 12040 38108 17
11360 11910 - 10720 11130 10580 10210 9620 9240 9790 9850 38108 18
9940 - 10290 . 10180 9170 9790 10710.- 10680 10720 9290 = 8680 38108 19
9310 . 8740 - 8450 8160 - 7850 7720 7670 7650 . 7610 ~ 7600 38108 20
_ -10880 11190 11430 . 11100 11170 .:10790 10610 . 11070 11950 ~ 12240 38108 21 . @
117000 11570 11100 10640 10210 10190 10660 -10730 9490 = 8920 38108 =22 -
10180 10990 10380 . 9200 10270 , 9030 ‘-9“20 9“10 '934Q 8400 38108 23

o T .
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. DR T " Table 2--Continued

8340 8200 8140 7920 - 7780 TT40 7690 7660 7630 7600 38108 24
o 10920 10030 10980 10110 9990 11240 10200 11650 12410 11720 38108 25
L . 11990 11480 12180 11030 11460 11320 11530 11680 10380 ~ 9640 38108 26
SR 10680 11320 10150 10330 10990 9680 8720 8470 8490 8280 38108 27
. o 8100 8020 8010 7870 77710 7750 7700 7660 7630 7600 38108 28
‘ o 10110 9370 9990 9700 - 8970 10000 10060 12040 124370 10940 38108 29
T o 12180 11800 11540 10820 11670 11630 11620 11090 10840 10770 38108 30
S . - 11460 11340 10800 11230 10650 9440 8860 9950 10050 9640 38108 31
c. . 8870 8380 8420 B360 7980 TTS0 7690 7660 7630 7600 38108 32
S = 9460 9290 10100 9170 8760 11070 11920 12020 11920 10410 38108 33
e 11900 11170 10570 10600 9990 11040 10050 10980 11420 11480 38108 34
o . 711920 11380 11640 10900 10020 9470 9650 10310 11280 10350 38108 35
S T 9260 9u90 9170 8600 8160 7850 7680 7640  T620° T600 38108 136
S 9430 8700 9380 8860  Bu4O 10270 11040 11200 11850 9980 38108 37
o T 11270 10090 10840 310770 8770 B760 9690 10210 11090 11650 38108 38
ST 10970 10700 11520 10650 10020 10650 10060 10540 11310 10010 38108 39
Ctne Ay oo 10780 10890 10100 9030 8380 7980 7730 7630 - 7610 7600 38108 4O
¢S 7 9580 8830 8270 8330 7960 10300 9680 11280 9640 9280 38108 41
R A 9740 9980, 10590 9500 9030 8260 B330 8800 10530 11480 38108 42
: 11050 9580 10370 10870 10510 10570 10580 11240 11510 11230 38108 43
11230 11910 .10860 6710 g110 8400 7790 76506 7620 7600 38108 &4°
9800 - 9680 . 8250 T130 8110 9BuO 8960 9530 8800 8160 38108 45
9220 10040 9550 9200 8630 8140 T920 8670 10300 10040 38108 46
< 9600 9040  BBY4O0 9340 9260 10260 11310 11580 11450 10880 38108 47
_ 10170 . 11120 10320 9690 9920 8820 7870 7720 7640 7600 38108 48
© - 9170 8720 7960 7530 9080 8930 8450 8520 8020 8800 38108 49
9500 9200 8450 8280 8430 8500 8080 8280 87RO " 8400738108 50 ~
© .. 8380 8180 8500 8980 10170 10570 11850 11190 10730 10780 38108 51
"11090 9970 9730 Q410 8680 8410 BOOO T840  7TTI0 7620 38108 52
. 7810 7570 7180 7560 7930 7880 7990 7580 7950 8010 38108 53
Bu00 9320 8730 8100 9150 8B50 B030 7890 7900 7620 38108 54
S - 7690 7850 9230 10330 10940 11180 11520 11320 10740 10630 38108 55 -
_ 710310 11260 10100 9860 8780 8390 B08O0 7910 7750 7630 38108 56
- 7530 - 7290 6790 7290 7260 T340 7540 7270 7290 7310 38108 57
7690 - 8090 B0OO0 7940 8990 7850 7900 7670  T590 T340 38108 58
~ 7310 7760 8420 9570 10170 9910 11680 11080 11870 11440 38108 59
0710210 10760 9900 9730 8820 8340 - 7980 7880 7750 7640 38108 60
- 7310 7130 6780 6840 6880 6940 7060 6950 6930 7180 38108 61
8040 7650 7280 7090 7260 7090 7200 7490  TMQ0  T220 38108 62
7340 7780 8000 8650 B460 9600 10980 11390 11120 10510 38108 63
T o 9780 10200 9750 9690 9210 8600 8230 8120 7900 7680 38108 64
S 7540 6840 6450 6750 6720 6680 6710 6740 6760 7200 38108 65°
s I 8190 7700 6890 6680 6900 TBOO 7300 7870 T480 7240 38108 66 -
: .. 7440 7500 7930 8430 9u90 10300 9510 11000 11770 11160 38108 67
" 10700 9900 10150 9760 9360 8770 8740 8250 7960 7760 38108 68
7140 6500 ° 6300 6600 6610 6680 6590 6560 " 6610 7040 38108 69
8020 7290 6470 7130 T460 7830 7090 7280 7300 6950 38108 70
7280 7670 T840 8890 9930 9840 8730 11310 11100 11380 38108 T1
11130 9810 94u0 9630 9500 9180 8900 8370 8010 7860 38108 T2 °
6890 6610 6220 6610 TI40  T130 6680 6430 6460 6610 38108 73
7110 6720 T0BO  T470 T340 68BO0 6820° 7000 6900 6980 38108 74
7540 7600 . 7790 7950 8600 8970 8820 10800 10150 10390 38108 7S5
ST © 7. 11010 10670 10870 9710 9290 8660 9010 8%10 8010 7910 38108 76
¢ o . 6620 6510 6450 6660 T110 6970 6920 6450 6390 6370 38108 77
e T ' 6240 6190 6370 6570 - 6690 6600 6680 6720 7380 7830 38108 78
8380 7450 7780 7600 7750 = 8060 8970 10080 9420 9920 38108 79
10290 10000 10230 10150 9870 9100 8540 8400 8170 7960 38108 80
. 99999999999999999999999999999999999999999999999999999999999999999999999999999999
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- Table 3, Exsaple of printout from terratn correction progras R0400, o
FERRAIN CORRECTION PROGRAR O, Plouft 9-1972 S o _ N

SUKRARY OF PRELIMRINARY VALUES FOR SAN JUAN RTS.. COLORADO TEARAIN CORRECTION S B
WILL BE RADE 02 3 SETS OF Rar$ o - R

$TA LATITUDE LONGITUDE ELCY 0BS GRAV THEO GRAY FREE AIR MAND TESR - ’ )
B217 37 16,47 107 52,67 069357, 99284,77 979940,.81 30,53 O.14
1857 37 $5.08 106 50448 13718, 970841.38 979996,.90 133.97 ‘1188

‘ﬁ—-,.¢5"¢4¢té9ﬂ4¢/

$4R vIIOY - 37 20 107 50
$JM v]I1D3 37 20 107 S8

STATION D297 IS i1kSiOE tALCULlYﬁD CORPARTRENT, CORRECTION u:ci 13 0.000 meaL.
SR VIIC2 37 15 107 53
TRIAL RaP 37 15 107 33
THIS RAP BAS SKIPPED. IY ALREADY WAS OEEN USED,

RAP COVERAGE Fon 0.895 vo 4,100 KILOMETERS (CIACULAR INNER JOIM) OF SAN JUAN HTS., COLORADO
SRALLESTY COMPARTMENT DIGITI2ED ARE 30 OY 30 AMD LARGEST COMPOSITE OLOCKS ARE 40 Ov 60 SECONMDS

T4 LATITUBE AN LONMGITUDE. GQUADRBANGLES USED ARE 3 ay S MINUTES. CONVERSION TO DLOCKS AT - 4,00 xn,
CURVATURE CORRECTION AT 15, KR, ) .

STATION 2217 AT 37,274, 107.8378 BEGREES : )
RAP By CORNER (B.m) RELS RAP 8Y CORNER (D.R) ‘AGLS
S4n viied 37 20 107 33 0.478 T 84m vI1lC2 37 15 107 535 0.010

TOTAL CORRECTION 0,488 MILLIGALS
STATION 1837 AT 37.918, 106.847 DEGREES

RAP My CORNER (D,m) neLs RAP NM CORKER (B,N) ‘ AGLS
MOV FOUND 38 0 106 55 L :
NOT FOUND 38 0O 106 50
%07 FOUND 37 58 106 $5
NOT FOUND 37 58 106 50
.__u‘47,¢,‘¢49a44t
© JGNACIO 3 37 13 108 O
- DURANGO 37 30 108 0

RAP COVERAGE fOR 4.100 10 21.000 KILOMETERS (PIECEMEAL INNER JOIW) OF SAM JUAN KTS,, COLORADO
SRALLEST COMPARTRENT OIGITIZ2ED AQE 1 BY 1 AND LARGESY CORPOSITE BLOCKS ARE 3 BY 3 RINUTES

. 1M LATITUBE AND LOMGITUDE. QUADRANGLES USED ARE 15 OY 15 RINUTES. CONVERSION T0 DLOCKS AT 14,00 KM,
S0 CURVATURE CORRECTION AT 14, KA, :

S0 STATION 8297 AT 37,274, 107,378 DEGRELS : o .
ST nap BY COBNER (0,M) AGLS . RAP : tiu CORNER (D,A) - RGLS
J6uaC10 3 37 18 106 0 0.060 QURANGO . 37 30 108 0 . 0,893
TOTAL CORGECTION 0,753 AILLIGALS o

NOT FOUND 37 30 108 15
- S WOoT FOUND 37 30 107 45
FV P NOT FOUND 37 13 100 15
Sk NOT FOUKD 37 13 107 4§
" STATION 1857 AT 37.913, 106,341 PEGAEES . - S e . - .
L nAP Y CORRER (d,R) - ° liLl TRAP - . - KW CORNER (D.M)
not Founp 38 15 Y07 8 ST W -
R NOT FOUND 33 15 107 0 o .
Dol woT FOUND 38 15 . 106 &%
S0 o 6O FouMd 38 0 107 1§

HOT FOUND 38 C107 0 -

. ‘ 0 :
Ty . wo¥ Foumd - 38 0 . 106 &S




Table Y==continued

SURANGO- AR3 33 0 108 O

- WAP COVERAGE fOR 21,000 1O 166,700 KILORETERS (PICCENEAL INNER JOIN) OF SAR JUAN %TS., COLORAND
SAALLEST CORPARTNENT BI1G1ITIZED ARE 3 BY ) AND LARGEIY COMAPOSITE BLOCKS ANE 12 PV 12 WImNUTES
L 1M OLATITURE AND LONGITUBE. OUADRANGLES UBED ARE 40 OF 120 RiNUTES. CONVERSION YO SLOCKS AT $0.00 xm,
=~ ° QUEVATURE COARECTION AT Y4, &N, . ) ' ..

- STATION B217 AY 37,2740 107,878 ol4RELS

nr Wy coange (pom) LS RAP Y CORMER (D,m) - - mELE
SURANGO ARS 38 0 108 0 0.3 : o
- TOTAL CORRECTION 0.37% mILLIGALS
noT FOuND 3% 0 190 0 . - .
R wot FOuUND 39 0 108 0
-~ nQT found 38 0 110 0
‘ 50T fOUND 37 0 110 @
not? founp 37 0 108 ¢
-~ nOT foune 3¢ O 1o o N
noT foump 3¢ 0 08 0 N
SYATION 1337 AT 37,913, 106.840 pIGALES . ’ . )
- nar my CORNER (D,N) neLs _RAP Ny coangr (pom) f ,
SURANGY AR 38 0 108 o 2.183 . ; . L B
. TOTAL CORRECTION 2,183 MILLIGALS - '
. - w0t fovap 0 0 08 0 : . BN
nOY FOUNE 40 0 106 0 Lo i
.. mav Foume 39 0 1Mo o ' N
o nov Foume 3 0 108 0
not Foump 39 0 100 0
. NOT FOURD 38 0 110 0
vy oY Founp 36 ¢ 106 ¢ ;
woT fOuNd 37 o 10 0 ;
R TAEIT]] 3?7 0 W 0
] Wwe o

- nov doumy 37

TASST OF RADIAL COVERAGE FOR SUCCESBIVE RAP 34TS

: - e e oo:nnv i3 'l:;llllk VALESS CIRCULAR I8 I1R0ICATED, ALL OUTER SOUNDARITS ARE PIRCENEAL
i : 0.,09490 10 4,10000 za (CIRCULAR Jmmid J00W) -
‘.1000‘0':13‘6:3‘.00000 [T MMMMMW o
- 21,0000 0 164.70000 axn } .
. — pags akinsnd Co '
~ surRAQY FOR 2 BTATIONS 0 340 JVAN ATS., COLORARO :
. " COMPUTER TERRAIN COMRECTIONS CAGRIEHM FROM CIECULAR I1RNER NABIUS OF 0.893
= VO 166,700 KILORETERS, OUNSITIEY ARG 2,67 ARG 2,50  OENSITY OF 2,47 1S5 uste FOR
© awe. VYALUES 18 COLUMES LADELLES CC, TC, TCR, (GEAR), AGS TOT. TC-WaND CORRECTION

TER-TOTAL CORPUTER CORRECTION. (WEAN)=PANT OF TOTAL THAT QEPRISENYS CONTRIQUTION

OF CORPARTAIHTE THAT INTCBIRCTY IMMEE CIACULAR RADIVS, TOT-nAUD PLUS CORPUTEE TERRAIN, )
7 STATION LATITUBE LOWGITUBE  ELEY 033 6MAW r.A, SeB.?  B.0.2 €C  YC TER (MEAR)  TOT - €.D.% C.B.2 ACC  $TA
. L SIR BRIT 37 VALY 107 S2.67 6357.0 PTRIBALTT 30,33 203,15 268,94 1,37 0.4 V.61 0.0 1,73 <242.93 =248.72 B IAR4
e, 3R VBST 37 55,08 106 50,45 13718.0 973041430 ° 133.37 33431 23043290009 V1,88 2.8 0.00 14,06 =320.19 291,30 0334 V83T

y . P s Lo . V
- . A N




