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1982/13. A FORTRAN program for plotting straight-Tine cross-sections
R.G. Richardson

Abstract

This program plots arbitrarily oriented straight-line cross-
sections through areally distributed data on a rectangular (metric)
grid. Both the horizontal and vertical section scales are specified
at run time.

THE PROGRAM

XSECTN (Appendix 1)

This program was written for plotting cross-sections of gravity data,
but any data in a suitable format can be plotted. The program reads the
section parameters from logical unit 5. The data may be read in raw form
from logical unit 4 or in gridded form from logical unit 7.

The preogram reads the start and finish co-ordinates of the section
and the maximum perpendicular distance from the section line for which
data points will be accepted. A new co-ordinate system is set up with the
gsection line as the X-axis. The data points are transformed to the new
co-ordinate system and points having an X co-ordinate along the section
line and a sufficiently small Y co-ordinate are accepted. The section
labelling is chosen to suit the plotting scale.

Non-standard subroutines are:

FREEIN (ANUM, IVAL, IER, ILUN, ICC) - reads IVAL real numbers in free
format from logical unit ILUN and stores them in ANUM, If there

is an error, IER is TRUE and ICC is the actual number of values
read.

SYSCOM (I, 'AS 0899*%') - assign logical unit 8 to the core buffer.

INITAL (ILUN, NSTEP, IW, I, I, I) - initialise the plotter as logical unit
ILUN with NSTEP steps per inch and a width of IW inches.

PLOT (X, ¥, I) - X and Y are the co-ordinates to which the pen is to be
moved (in inches) or the co-ordinate value of the present position,
depending on I.

I = 0 No pen movement. The present pen position is redefined as
(X, Y)

I =1 The pen moves to (X, ¥) in its present condition

I = 2 The pen drops and moves to (X, Y)

I =3 The pen lifts and moves to (X, Y)

I =-~1,-2, or -3, As for the positive values but after (X, ¥) is

reached that point is redefined as (0., 0.).

SYMBOL (X, ¥, HT, IHOL, THETA, N) - writes an alphanumeric string of N
characters in IHOL starting at (X, ¥). The character height is HT
and they are drawn at an angle THETAR counter-clockwise from the X-
axis.

NUMBER (X, Y, HT, FLT, THETA, N} - draws the numerals representing the
value of PLT by a series of calls to SYMBOL. N specifies the number
of decimal places. If N = -1 the decimal point is omitted. If
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HT<0.0 the numeric string terminates at (X, Y).

PENUP, PENDN - raise, lower the pen.

RSTR(I) - end the current plot.
I =1 move the pen beyond the plot and wait for more commands
I = 2 move the pen beyond the plot and cease waiting for commands

MARKER(I) - draw a special symbol centred at the current pen position.

WHERE (X, Y, FAC) - returns the current pen position in X, Y and the current
plotting scale factor in FAC.

Control data read from logical unit 5 is:

X1, ¥y - the starting co-ordinates of the section line (km)

X3, Yp - the finishing co-ordinates of the section line (km)

DIST -~ the maximum acceptable perpendicular distance from the section line
(km)

AOK - R if raw data, G if gridded data

BAMIN - the minimum value for the vertical axis (in data units)

BAMAX - the maximum value for the wvertical axis {(in data units)

AINC =~ the vertical axis increment per cm (in data units)

NPLC - the number of decimal places to be used when labelling the vertical
axis

SCALE - the horizontal scale, e.g. 50 000

The labelling used depends on the value of SCALE

{a) SCALE »100 000
label each multiple of 10 km
{b) 25 000 <SCALE €100 000
label each 1 km
{c) 5 000 «<SCALE €25 000
label each 250 m
(d) 2 000 <SCALE «£5 000
label each 100 m
(e) SCALE <2 000
label each 100 m and mark each 10 m.
AOK - Y if more plots to follow, N otherwise.

Data input from logical unit 4 is:

X, ¥, BA ~ format (10X, 2F9.1, 36X, FB.2)
X,Y - the east and north co-ordinates of the data point (in metres)
(X, ¥ in the range 0.0 to 700 000.)
BA - the data value

Data input from logical unit 7 is in machine dependent binary for-
mat and is:

XMIN - the western boundary of the gridded area (km)

¥MBX -~ the eastern boundary of the area (km)

YMIN - the southern boundary of the area (km)

YMAX - the northern boundary of the area (km)

SPACE - the ¥ and Y spacing of the interpolated points (km)

(PTLE(I), I = 1, 18) - 72 bytes of data to be ignored

(NXNY(I), I = 1, 2) - the number of interpolated points along the southern
boundary (NX) and the number of interpolated points along the western
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boundary (NY} respectively.
NY sets of:
(NXNY(I}), I = 1, 2) - 4 bytes to be ignored
NX interpclated wvalues. If the interpolated value is less -

than -99992.0 the gridding routine has output a dummy value.

[6 May 1982]

13-3

Jis



APPENDIX 1
Program XSECTN
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>TITL KSECTN - PLOT STRAIGHT LINE CROSS-SECTIONS
FOR PLOTTING CROSS-SECTIONS IN AREITRARY DIRCETIONS
THE SECTIONS ARE SPECIFIED BY THE START AND END COORDINATES
CONTORL DATA REARD FROM LU S
DATR YALUES READ FROM LU 4 AS RAW DARTA
: DATR YALUES READ FROM LU 7 AS GRIDDED DATA
REAL Ro1@@9x, ANUMC2), TTLECLE Y, YARL1886)
INTEGER=#2 NXNY{(2), AOK, AR, AG, YES, NO. INDEX (1686
IMFLICIT INMTEGER®2 {(I-H:
DOUBLE PRECISION DY, TKSF
LOGICAL IER. LABEL, METRES. NORTH.: EAST., RAK. LINE
DATA YESA1HY/, ARASLHRA/. AG/1HGS, NO/1HM/
YMAPLT=8.
. WIDTH OF PLOTTER USED
CALL SYSCOMCI. “AS 8899%
. ASSIGN THE CORE BUFFER
18 WRITECS, 1685
1688 FORMATCY COORDE. OF STARTCKMX- 2’ EASTTTTTT NORTHHHHH »
: READ CROSS SECTION STARTING POINT
CALL FREEINCANUM, 2, IER. 5, ICC>
IF ({IER> GOTO 4@
wei=ANUM{L)
Yi=/NUML{Z)
11 WRITECS, 1812
181 FORMARTC” COORDS., OF FINISHCEM» /" EASTTTTTT HORTHHHHH )
: RERD CROSE SECTION EMDING POINT
CALL FREEINCANUM. 2, IER. 5. ICC)
IF <IER?> GOTO 14
XEg=AMUMd4)
HE=ANUMCE

L T I R Y

NORTH=X41. EG. X&
IF <. MOT. HNORTH . OR. (HORTH . AND. Y& . GT. ¥Yi)>)> GOTO 8
TEMP=4Y1
Yi=Ygz
YE2=TEMF
> MUST BE S-H SECTION
8 EAST=Y1 . EQ Y2
IF <. MOT. ERST . OR. <ERST . AND. X2 . GT. X4i2> GOTO 12
TEMP=x1
Ri=xga
He=TEMF
: MUST BE H-E SECTION
i2 WRITE(S. i@2>
188 FORMATCY MAXNIMUM DISTAWCE FROM SECTION LINE (KMX>77)
CALL FREEINCANUM, 1, TER. 3. ICC>
IF (IERY GOTO 48
DIST=RANLIM{1>
14 WRITECS, 1832
1832 FORMRTL’ RAW OR GRIDDED DATA? )
READCS, 164> AOK
i1e4 FORMATCAL)
IF <ROK . NE. AR . AND. AOK . NE. RG> GOTO 14
D WOT RAM OR GRIDCED
RAW=AR0OK . ER. AR
> TRUE IF RAM DATA
KD=Kg-k1
YD=Ya-4%1
DIFERENCES ALONG MAP RXES
THETA=ATANZ2 (YD, KD

2
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© WANT ANGLE TO ROTATE TO MAKE LIME BETWEEN X1, %1 AND X&. Y2 AS HENW

CTHETA=COSCTHETA
STHETA=SINCTHETAR>

: USE FOR COORD TRANSFORM

D KR=CK-KBRSE»*CTHETA+(Y-YBRASE»*STHETR+X08
D WR=CY-YBRASE ) CTHETA-(»-XBASE »*STHETAR+YA
: KBRSE=K1

YEASE=Y1

. OEE:Ye=a .8

L

EHUM=—Hi+CTHETR-Y1+3THETRH

YHUM=—YisCTHETA+ 1+«STHETH
USED TG MREE FORMULR LATER
HRE=M®*CTHETR+Y#STHETAR+XHNUM
PR=Y®{UTHETA-X+STHETA+YHNLM

CALL ROTE(HEZDIZT. 2. ¥2: CTHETR, STHETAH, “HNUM>
GET DISTAMCE OF HZ,Ye FROM ¥4.Y¥41 HBLONG MEM X-RXIS

BAMAKX=-3. JE2@
BAMIN=-BAMAXK

> SET RANGES FOR LATER TESTS

L

.

0

o

(]

0

NFT=08
COUNTER FOR HUMBER OF POINTS NOMINALLY ALONG SECTION LINE
IF <RRM>» GOTO 38
DERL WITH GRIDDED DATR FIRST
REWMIND 7
READCT > KMIMN, AMAX, ¥MIN: YMAK, SPACE, (TTLE<I >, I=4, 18>, NXNY
READ RANGES., SPACING., HN¥: NY FROM FILE
NE=NENY (12
NY=NxNY (22
W= MIN
DO 15 TI=1., MY
Ku=KMIN
READCT D HMHY
SKIF LIHNE HNUMBER
DO 16 J=1, HNA
READL?T> BA
IF <BA .LT. -9992 > GOTO 16
pummyY YARLUE
CALL ROTECKMEW, ¥, Y'Y, CTHETA: STHETH. BHNUM)
GET HEMW K CCOORD
IF (¥NEW . LT. 8. . 0OR. XHEW . GT. X2DIST> GOTO 16
NOT BETHWEENW THE TWO ENMDS QOF THE SECTION LINE
CALL ROTS(YMEW, 7Y, —XX: CTHETA, STHETA, YHUM>
GET NEM % COORD - I E. PERPENDICULAR DIST. FROM SECTION LINE
IF (ABSC(YNEW?> | GT. DIST» GOTO 18
TGO FAR AWAY
NPT=NPT+1
IF <HFT .EQ 18813 STOP 9998
HCHPT 2=5NHEW
BAMAX=AMAXL1 (BAMAX. BAY
BAMIN=AMINLCEAMIN. BAD
YARCHPT >=BA
STORE AMWAY
16 KE=HX+3PACE
INCREMENT X
15 Y¥=YY+SPACE
INCREMENT Y

GOTCO 48
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! CHECKED GRIDDED DATH

A

38 CONTIMNUE

HOW FOR RAWM DATA
REWNIMD 4

17 REARDC4, 280, END=12) XX, ¥4 BA

288 FORMAT 1M, 2F 3. 4, 38K, F8. 2>
HE=HE+E, 881
Y=g, aal

TO KM
CALL ROTEJIKMEL, ¥H, YY. CTHETR.: STHETHA, X¥NUM>

D HEW ¥ COORD

IF <HMEM LT, @ 8 . 0R. HMEW . GT. XeDIST:> GOTO 47

- NOT BETHEEM THE ERDS

Ky

L

CALL ROTSCIYMELL WY, XK, CTHETA, STHETAR. YHUM)
GET NEW % COCORD

IF CRABS(YHENY  GT. DIST: GOTO 47
TQO FAR AlWAY

HPT=NFT+1

IF (NPT | EQ 1681ix STOP 9o

HINPT s=EHEN

BAMAY=AMARXL (BAMAM, BA>

BAMIN=AMINL CEAMIN, BR>

MARCHPT >=BAR

I STORE ALAY

GOTO 17

12 CONTIMUE

RHOW HAYE ALL FPOINTS RLONG SECTION
WRITECS, 261> BAMIH. BAMAX

261 FORMATL Y RAMGE IS FROM-.F1@8. 4, ° TO . FiG. 43
HWRITECS, 2825

282 FORMATC Y FLOTTIHG RANGE?T /7 MINNHNNNNN MAMKEMEKY D
CALL FREEIMCANUM, 2. IER. 5. ICC) .
IF <IERY GOTOQ 18
BRAMIN=AKNUMCL )
BAMAX=ANUMIZ >

12 WRITECS, 2832

B2 FORMATC Y IMCREMEMT/CM ?-.° IMCCC)
CALL FREEINCANUM. 1. IER, 5, ICC)
IF <IER> GOTO 49
AINC=ANUMIL

INCREMENT/CHM

NOW CHECK SIZE
IF {{CBAMAK-BAMIN/AINC: . LE. 3& > GOTO 28

LESE THARHW 3& CM HIGH
WRITECS, 283>

285 FORMATLY YERTICAL SCALE TOO LARGE )
GOTO 412

28 WRITECS, 264>

284 FORMAT.” HOW MARY DECIMAL FLACES? A7 I)

CALL FREEIMCANUM, 1. IER. 3, ICC)
IF (IER . OR. HAHUM<L> (GT. & » GOTO 28
NPLC=ANUML
IF &C . LE. 8) NPLC=-1
HCO DECIMAL FLACES AFTER DECIMAL POINT
21 WRITELS, 286>
286 FORMATL” SCALE? (E. G. 368888, >~
CALL FREEIMCANUM. 1, TER. 5, ICCY
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IF <IER> GOTO 24
SCALE=ANUM{L
FRCT=1. Eams0 B S4wZCRLE S

- THE FACTOR TCO CONYERT FROM GRID KM TO PLOTTER IHCHES

. COPE MWITH SCRLE
ki

PR

LRBEL= TRUE.

METRES=. TRUE.

IF «SCALE . LE. 28Bi. > GOTO £54
IF {SCALE | LE. 5884, » GOTO &52
IF <SCALE . LE. 25883 > GOTO 2853
IF (SCALE . LE. 188818 > GATO 554

REATER THRAM 166608, HERE

L
METREE=. FALSE
DFACT=4. 4
SPCE=18a8. &
THESP=18.

GOTG 855

SCALE . LE. 1680886, SCALE . GT. 25009
854 METRES=. FRLSE.

DFRCT=1. &

THSP=1.

SPCE=18

GOTO 855

. SCALE . LE. 256899, SCALE . GT. Soos

8353 DFACT=4,

- SCRLE | LE. S6G8, 3CALE . GT. 28486

s

12

852 DFACT=1&.
THEP=B. 1
SPCE=8. %
GOTO 255

SCALE . LE. 2eas
851 DFRCT=1@.
LABEL=. FALSE.
THESP=0. &1
SPCE=8. 1
8557 CONTIMUE
HMIN=8.
HMAK=NZDIST
DEFARULT DISTAMCES ALOMG SKEWED SECTION
IF {HORTH?» HMIN=Y1i
IF {EAST> HMIN=Xdi
IF {HDRTH> aMAK=YE2
IF <ERAST?> HKMAK=H2
CHODSE THE RIGHY RANGE
FEMIN=AINT (XMIN+DFACT+0. 881> DFACT
FRMAXK=AINT CHUMRAK*DFACT+8, 2933 /DFRCT
GET THE RRHGES
YTHP=FXMAK
CALL HFORMIYTHF: FEMIN. FRCT?
GET THE WIDTH IM PLOTTER UNITS
HTHP=YTMF+2.
GET TOTAL MWIDTH INCLUDING LRBELS
IF <¥THMP . LE. 35 5» GOTO 22
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- WILL FIT ON PAFER

r

L

Y

WRITECS, 267
287 FORMATC” PLOT WILL HOT FIT >
GOTO 21
22 CONTINUE
HILL EET
BRAFACT=4, /{2, S4*AINC)
FACTOR TO CONVERT FROM INCREMENTZCM TO PLOTTER INCHES
IF <YMXPLT+YTHMP .LE. 35.5 . AND. YMXPLT .NE. @. > GOTO 23
FITE ON PAPER FOLLOMWING R PRE-EXISTING PLOT
IF YMXPLT . GT, 8. > CALL RSTR<1)
IHNDEX TO NEXT FLO -
IF <YMEFLT . E@ 8. > CALL INITAL{2.2008,3.1.8.8>
THE FIRST PLOT
CHLL PLETR, 52 .. ~3)

D MOYE TCO . 3.2 AND CALL IT 8 98.0.8

*

YMAPLT=YTHP
YMELST=YTMP
GOTO 24

NOW FOR A FPLOT THART FITS
23 CALL PLOTC®. &, YMXLST. -3)

- MOVE TO REBOME LAST PLOT AND CALL IT @ 8.6. 8

YHEPLT="YMEPLT+YTHP
YHELST=YTHP

- UPDRATE YMRPLT

LI ]

LOF I W

L

L]

24 COMTIMUE
HOW FOR THE BR RXIS
DE=BRAMAX+ATINC
23 DE=DHE~-AINC
XTMP =L
AX=XKTHMP
CALL XFORM{KTHMF, BRAMAX. ~-BAFACT »
CALL PLOTCXTHMP. 8. .22
MOYE TO START OF PIP
CALL MUMBERCXTMP+8. 835, -8. 15, -8. 87, AX, 28. , NPLC)
LABEL IT
CALL PLOT{XTHF. -8, 1. 1>
CALL PLOTCKTHP. 8., 22
DRAWM FIP
IF <DX-BAMIM . GT. AINC*8. 1> GOTO 25
LABEL THE PROFILE AXIES

HOW FOR THE COORDINRTE AXKIS
DY=DBLEC(FXMIN>-TXEP
26 DY=DY+THSF
YTHP=DY
AY=YTHP
CALL XFORMCYTMP. FEMIN. FACT)
CALL PLOT{XTHMF, YTHP. 23
LINE=RY-ATIHT(AY /SPCE+B B5>*SPCE . LE. 0. 885
CHECK TO SEE IF NEED FULL LABEL ON LINE
CALL YLABELCAY, XTHMP, YTMP, LABEL. LINE, METRES. EAST, NORTH>
IF (DBLECFXMAX)-DY . GT. ©. @asSpea> GOTO 26
GOME ALONG AXIS
YTHP=xMAX
CALL HFORMCYTHP. FEMIN. FRACT?
CALL FPLOTC(XTHMP+8. 8: YTHMP, 32
CALL PLOTCXTMP+1. 1. ¥YTHP, 2>
DEAW A LIME AT THE END OF THE SECTION
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L]

Az

L2 A2

L3

CALL PTHEHCMTMP+1. 2. ¥YTHP.: X2, METRES. 2>
CALL PTHBHOIXTMP+1. 3. ¥THMF. Y2, METRES, 1>
YTHP=¥MIN
CALL XFORMIYTHMP. FEMIN: FRCT)
CALL PLOTCXATHMP+@. 8. YTMF, 4>
CALL PLOTCXTHMP+4. 4. YTHMP, 20
DRAW LINE AT START OF SECTION
CALL PTHEHIXTMP+1. 2. YTHP. X1, METRES. 23
CALL PTHEH{XTHMF+1. 3. ¥YTHP. Y4, METRES, 4>
LABELLED BOTH EMDS OF SECTION

NOW SORT DISTAHNCES FROM Ki. Y41
DO 27 I=1i,HFT
INDEXCI>=I

27 CONTINUE
CALL BUBSTRC{INDEX. X, 4. HPT>

PLOT POINTS
J=3
ba 28 I=1.HPT
INDR=INDEX{I
HTMP=X{INDK X
BTMP=VAR{TINDX?
YTMRP=%THP+KMIN
OFFSET IF HEEDED FOR MOWN-ZERO BRSE POINT
CALL HWFORMOYTHMP, F¥MIN: FACT?
DIST ALONG AXIS
CALL XFORMOKTMP. BAMAX. ~BAFACT 3
CALL PLOT{XTHF, ¥THP, I
IF <{RAM> CALL MARKER<1>
A MRRKER
J=z
2 CORTINMUE
FLOT POINTS AWND JOIM BY A LINE
22 WRITE(S. 283>
288 FORMATC(” MORE PLOTS?” >
READC(S, 1@4> AROK
IF {ADK .ER. YES> GOTO 1@
IF <R0K . NE. NO> GOTG 29
CALL RSTR<Z)
STOP
END
SUBROUTINE XFORMCK, XKBASE., FACT >
R={ ¥-RBASEY*FACT
RETURN
END
SUBROUTINE FPTHBHOX. Y. YAR, METRES., ISEL>
INTEGER#Z2 ISEL.H
LOGICRL METRES
REAL CHAR. ALABL1<2>. ALABL2<2)

CHAR=ALABLA1(ISEL>
AX=YAR .
N=4
IF <. NMGT. METRES» GGTO 418
CHAR=RLABLECISEL >
AX=RR+1866.
N=3
18 CALL HNUMBERC(X.: ¥-8. 3, 8. 87, AKX, 98. @, -1
CALL WHERE (XX, ¥Y, AX)
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CARLL SYMBOL (XK. ¥4, 8. 87, CHAR,
RETURN
END

SUBROUTINE YLABEL (WAL, ¥, Y., LABEL. LINE, METRES.: EAST. NORTH?>

28, . MWD

LOGICAL LABEL, LINE. METRES, EAST. NORTH

INTEGER#*& ISEL.HN

REAL CHAR. ALARBLA(2Y: ALABL2C2, ALABL3I 2>

DATA ALABLLA4HEM M. 4HM MW /.
ALABLZA4HKM E., 4HM E .
ALABL3 4HEM . 4HM ’

CALL PLOT<CX+a. 1. %, 1>

> ONLY

> GET

18

- NOTH

40

38

IF < NHOT. LABEL . AHD. . NOT.
HANRT TICK

AxX=YAL .

IF (METRES» AM=AxX*x1iG066

LINED

GOTO 18

CALL NUMBERCk+@. 15, Y-8. B35, @. 87, AK. 8. . -1

IF &, HOE LENED GOTE 18
ISEL=1 :

IF {(METRES?» ISEL=2Z

N=4

IF {METRES> N=3
CHAR=ARLABL3(ISEL >

IF <ERST)> CHAR=ALABLZ{ISEL)>
IF (NMORTH> CHAR=ALABLACISEL>
LABELLTING

CALL WHERECHK, ¥%. AXD

CALL SYMBOL (XM, ¥Y, 8 @7, CHAR. 8. : N>

CRALL PLOTOXK, ¥, 1)
RETURN
END

SUBROUTINE BUBSTRIIR: A: IBASE. H>

REAL RAIND

INTEGER®2 IR{N»: IBASE. W, I, J, IRI, IRIP4, NM1i, IP1

LOGICAL NSWAP

IF (N .LE. 41> RETURN
ING TO SORT

NMi=N-1

DO 386 J=IBASE. HM1
NSMAP=. TRUE.
IRI=IR.41 -

DO 48 I=IBASE., NMi
IPi=T+1
IRIPL=IRCIF1)

IF (R<IRI> . LE. ACIRIP4>> GOTO 4@

NSWUAP=. FALSE
IRCIY=IRIFL
IRCIPL=IRT
IRIP1=IRI
IRI=IRIF1

IF ¢NSHAF> RETURN
CONTINUE

RETURN

END

SUBROUTINE ROT8C(KRE: ¥ Y, CTHETA, STHETA., XHUM>

RR=E+CTHETR+Y*STHETA+XNUM
RETURHN
ERD
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APPENDIX 2

Examples of plots
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