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X==XX
Y=-YY
CALL FPLOT(L4YyX)
X=X+0.158X
Y=Y+0.15+Y
CALL FPLOT(2,Y,X)
CALL FPLOT(1,Y,X)

< PLOT THE MEAN VECTOR AND MARK WITH A CROSS AT ITS TIP

310 CALL FPLOT(-2,0.0,0.0)
X=(A(KK)/100.0)«COS(FLOAT(ILFA(KK))#3,1416/180.0)
Y=(A(KK)/100.0)«SIN(FLOAT(ILFA(KK))#3,1416/180.0)
CALL FPLOTI(O,Y,X)
CALL POINT(1)
CALL FPLOT(1,2.5,-1.25)
200 CONTINUE

c IF CNRM3 WAS REQUESTED IN DIRE2, CALL LINK(CNRM3)

IF(NC)17,17,18
18 CALL LINK(CNRM3)
17 CALL EXIT

END

// DUP

#*DELETE cpPLO2

#STORE WS UA CPLOD2
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/7 Jos

/11 - CNRM3

// FOR

*UNE WORD INTEGERS

#[0CS(1403 PRINTER)

=10CS(DISK)

#LIST SOURCE PROGRAM

*NAME CNRM3

T LT L T L

c
c CNRM3 IS ALMOST IDENTICAL TO CNRM. IT CHECKS IF THE DISTRIBUTION OF
c MEAN DIRCCTIONS FROUM DIRE2 HAVE A CIRCULAR NORMAL DISTRIBUTION.
(4
C DATA FILE *TABLE' IS REQUIRED.
<
Cessssssnnnen e e
<
INTEGER TNN(360)
REAL MN(180) 4NCENT(51),ICENT(37)
DIMENSION N1(362),NN1(360),TN(360),AN(360)
DIMENSION BN(360),ANH(360),BNH(360),ANN(180)
DEFINE FILE 3(37,153,U,IND)
DEFINE FILE 4(10,83,U,K2)
43 FORMAT(1HO,////41X,'EXPECTED FREQUENCIES IN SECTORS AS GIVEN BY CI
1RCULAR NORMAL DISTRIBUTION')
44 FORMAT(///,5X,'GROUP NO.*',13,//436(10X410F64.24/))
63 FORMAT(/416X,'GOODNESS OF FIT CHI-SQUARE =',F8.3," DF =',14)
LNO=5
WRITE(LND,43)
K2=1

c READ PARAMETERS OF OBSERVED DISTRIBUTION
C ITETA=MEAN DIRECTION, AAK=KAPPA VALUE, NT=NUMBER OF DIRECTIONS,
C NSEC=NUMBER OF CLASSES, N1=NUMBER IN EACH CLASS, KK=NUMBER OF TESTS

42 READ(4'K2)ITETAJAAK,NTyNSEC, (NL(J)yJ=1,NSEC) KK
KAPPA=(AAK+D.2)/0.2+0.501
IF(KAPPA=51)250,250,251

251 KAPPA=51
C READ CIRCULAR NORMAL DISTRIBUTION FUNCTIONS
250 DO 381 J=1,37
IND=J
READ(3'IND) (NCENT(I),I1=1,51)
381 ICENT(J)=NCENT(KAPPA)
JA=38
4 FIND DISTRIBUTION FUNCTIONS FOR 1 DEGREE INTERVALS
D0 931 [=1,36
JA=JA-1
10=37-1
NE=ID#5
DO 85 J=1,4
NNE=NE-J
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DN=ICENT(JA-1)
EN=ICENT(JA)
B85 MN(NNE)=EN-(EN-DN)#J=0,20
IF(NNE-1)932,932,931
931 MN(NNE-1)=I1CENT(JA-1)
932 MN(180)=50000.0
C FIND EXPECTED NUMBERS IN 1 DEGREE CLASSES
DO 11 I=1,179
10=180-1
11 ANN(ID)=(MN(ID+1)=-MN(ID))#*FLOAT(NT)/100000.0
AN(1)=MN(1)*FLOAT(NT)/100000.0
DO 337 J=1,179
337 AN(J+1)=ANN(J)
C TRANSPOSE EXPECTED NUMBERS TO OTHER SIDE OF DISTRIBUTION
DO 12 [=181,350
J=361-1
12 AN(I)=AN(J)
C SHIFT CENTRAL TENDENCY OF FUNCTIONS FROM 180 DEGREES TO ACTUAL MEAN
DO 15 I=1,360
K=ITETA+1
J=180+1
IF(K=360)13,13,14
14 K=K-360
13 IF(J-360)15,15,16
16 J=J-360
15 BN(K)=AN(J)
DO 219 I=1,NS%C
219 ANH(I1)=0.0
C GRUOUP EXPECTED FREQUENCIES SO CLASSES EQUAL OBSERVED FREQUENCY
c CLASSES
NN=360.0/FLOAT(NSEC)+0.0001
K=1
L=NN
DO 20 I=1,NSEC
DO 19 J=K,L
19 ANH(I)=ANH(I)+BN(J)
K=L+1
L=L+NN
20 CONTINUE
K3=K2~-1
WRITE(LND,44)K3, (ANH(I),I=1,NSEC)

C ROTATE CLASSES SO LAST ONE (X TO 360 DEGREES) HAS LARGEST EXP.
c FREQ. = THIS IS TO AVOID PROBLEMS WHEN GROUPING CLASSES WITH SMALL
c FREQUENCIES

K=1

DO 51 I=2,NSEC
IF(ANH(I)-ANH(K))51,51,50
50 K=I
51 CONTINUE
KM=NSEC+1
DO 32 I=1,NSEC
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KN=KM-1I
BNH (KN) =ANH (K)
NN (KN)=N1(K)
K=K-1
IF(K)91,91,32
91 K=NSEC
32 CONTINUE
XHISQ=0.9
K=0
J=1
(4 GROUP WITH NEXT CLASS IF EXP. FREQ. IS LESS THAN 4.0
DO 61 I=1,NSEC
IF(BNH(1)-4.0)59,60,60
59 J=J+1
IF(J-NSEC)95,95,96
96 J=1
95 BNH(J)=BNH(J)+BNH(I)
NNL(J)=NNL(J)+NNL(I)
GO TO 61
60 K=K+1
TN(K)=8BNH(1)
TNN(K)=NNL1(I)
J=J+1
61 CONTINUE
c FIND CHI-SQUARE
DO 62 I=1,K
CN=(TN(I)-FLOAT(TNN(I)))==2
XHISQ=XHISQ+CN/TN(T)
NDF =K~-3
WRITE(LNO,63)XHISQ,NDF
IF(K3-KK)42,41,41
41 CALL EXIT
END
// DuUP
#DELETE CNRM3
#STORE WS UA CNRM3

6

N
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// JoB

1/ =

ceLo3

// FOR

*UNE WORD INTEGERS
*IUCS(TYPEWRITER)
*10CS(KEYBOARD)
*10CS(2501 READER)
*I0CS(PLOTTER)

#LIST SOURCE PROGRAM
*NAME CPLO3

%

Cessasnssensnsssresnnsssnssssnsensnes . sees .

OOOOOOOOO0O00000

c

THIS PROGRAM PLOTS A COMPASS DIAGRAM FOR EACH TEST WITH FREQUENCY
DATA - THE MEAN VECTOR IS SHUWN, THE PERIMETER 1S DIVIDED INTO THE
NUMEER OF SECTORS USED, AND TRUE NORTH IS MARKED.

INPUT

THE CARD OUTPUT FROM DIRE2 IS USED. THE NUMPER OF GROUPS ARE
ENTERED ON THE KEYBOARD.

12 INCH WIDE PAPER IS USED AND THE PEN SHOULD BE COMPLETELY TO THE
RIGHT (-Y DIRECTION) AT THE START.

B e ey

INTEGER OPSUN(100)
DIMENSION IALFA(100),IAR(100)

12 FURMAT(1X,'TYPE THE NUMBER UF GROUPS OF TESTS (FDRMAT(I2))')
13 FURMAT(I3)

FORMAT(I3,13)

FORMAT(2014)

FORMAT(10(144T14))

LNC=8

WRITE(1,412)

READ(6413)KGC

DO 14 TI=14KG

READ(LNC y1)NyKK

READ(LNC,2) (OPSUNI(T),I=1,N)
READ(LNC,7) (IALFA(I) ,IAR(I),I=1,N)
CALL SCALF(2.0,2.040.0,-4.125)
CALL FPLOT(+1,0.0,0.0)

M=N/2

J=1

3 D0 4 I=J,M

MARK CENTER OF CIRCLE

CALL SCALF(2.042.04-2.5,0.0)
CALL FPLOT(-2,0.0,0.0)

CALL POINT(O)

CALL POINTI(1)

~N
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DRAW 2 INCH RADIUS CIRCLE

5

CALL FPLOTI(1,1.9,0.9)
CALL FPLOT(241.0,0.9)
THETA=0.0

DO 5 K=1,315
THETA=THETA+0.02
X=COS(THETA)
Y=SIN(THETA)

CALL FPLOT(U4X,Y)

MARK SECTORS ON PERIMETER

6

0 o

4

10

11
14

A=360.0/KK

THETA=0.0

D0 6 K=1,KK
THETA=THETA+A
X=COS(THETA®#3.1416/130.0)
Y=SIN(THETA®#3.1416/180.0)
CALL FPLOT(1,X,Y)

CALL FPLOT(2,X,Y)

CALL POINTI(1)

MARK NORTH DIRFCTION
X=COS(OPSUN(I1)#3.1416/180.9)
Y=SIN(OPSUN(I)#3.1416/180.0)
CALL FPLOT(1,X,Y)

X=X+0.2%X
Y=Y+0.2#Y
CALL FPLDT(24X,sY)

PLOT MEAN VECTOR
CALL FPLOT(1,40.040.0)
TALFA(I)=0PSUN(I)-T1ALFA(I)
IF(IALFA(I1))8,9,9
IALFA(1)=360 + IALFA(I)
X=FLOAT(TAR(1))#COS(FLOAT(IALFA(I))#3.1416/180.0)/10000.0
Y=FLOAT(IAR(I))*SIN(FLOAT(IALFA(I))#3.1416/180,0)/10000.0
CALL FPLOT(24X,yY)

CALL FPLOT(1,0.0,49.0)

PLOT NEXT TEST ABOVE IT UNLESS HALF OF GROUP IS DONE - THEN GO BACK

AND BEGIN ANOTHER COLUMN
IF(M=N)10,11,411
J=M+1
XM=M#2.5
M=N
CALL FPLOT(0,=XM,=-2.75)

GO 10 3

CALL FPLOT(042.04-1.375)
CONTINUE

CALL EXIT

END

XEQ
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EXAMPLES OF OUTPUT
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Fig. 2. Example of INDEP output - calculation of independence interval.

TEST NO. 1 UPPER BABINE R. MAY 11/71 (T=1205-1220) TANK 1
INDEPENDENT INTERVAL
INTERVAL AV. DIFFERENCE
13.0

27 49.4

INDEPENDENCE AT INTFRVALS OF 7 MEASUREMENTS

INDEPENDENT DIRECTIONS AND VECTOR LENGTHS FOR TEST NO. 1

237 .8129 260 .7395 229 .7688 61 .6710 88 .9907 78 .9476
106 .9971 90 .9970 106 .9775 67 .9251 41 .9986 73 .9620
80 .9976 52 .9863 69  .9307 81 .9855 88 .9925
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Fig. 3. Example of INDEP output - graph drawn by CL@TI.

TANK 1

1205-1220)

(T=

MAY 11-/71

5

UPPER BABINE R-

1401
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Example of DIREC output - statistics for ome test and comparison of
mean vectors with other tests in group.

Fig. 4.
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Fig. 5. Example of CPLAT output - option 1 used to plot directions as crosses
(see CPL@4 output for an example of option 2).

UPPER BABINE R MAY 1171 (T=1205-1220) TAMA 1
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Fig. 6. Example of CNRM series output - sample sizes are too small for a
meaningful fit.

EXPECTED FREQUENCIES IN SECTORS AS GIVEN BY CIRCULAR NORMAL DISTRIBUTION

TEST NO. 1
11.86 3.73 1.39

GOODNESS OF FIT CHI-SQUARE = 1.268 DF = <=1

TEST NO. 2
0.27 1.20 14.33 6.18

GOODNESS OF FIT CHI-SQUARE = 1.073 DF = -1

TEST NO. 3
| 10.93 1.06 5.99

I GOODNESS OF FIT CHI-SQUARE = 2,187 DF = -1
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Mean vector comparisons omitted in figure.

Example of DIRE3 output - circular statistics summarizing groups of
tests.

Fig. 7.
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Fig. 8. Example of CPLP4 output - option 2 used to plot mean vectors of tests.

LOWER BABINE - ALL 1970 TESTS
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Fig. 9. Example of DIRE2 output - mean vectors calculated from frequency data
for one group of tests. Group statistics are output as in DIREC and DIREZ.

MCAN DIRECTIONS AND VECTOR LENGTHS OF TESTS IN GROUP 1

UPPER BABINE R. APR.14/70 (T=1100-1115) -- POINTINGS 314 +4085 (IN= 95)
UPPER BABINC R. APR.14/70 (T=1600-1615) -- POINTINGS 147 +4559  (N=195)
UPPER BABINE R. APR.14/70 (T=1950-2005) -- POINTINGS 350 46946 (N= 45)
UPPER BABINE R. APR.28/70 (T=1201-1216) -- POINTINGS 21 7809 (N=103)
UPPER BABINE R. APR.28/70 (T=1600-1615) == POINTINGS 52 2696 (N= 18)
UPPER BABINE R. APR.28/70 (T=1932-1946]) -- POINTINGS &5 #2713 (N= 44)
UPPER BABINE R. MAY 5/70 (T=1201-1216) == POINTINGS 120 . 247 (N= 38)
UPPER BABINE R. MAY 5/70 (T=1600-1615) -- POINTINGS 219 2756 (N=17T7)
UPPER BABINE R. MAY 5/70 (T=1940-1955) -- POINTINGS 153 «7919  (N=150)
UPPER BABINE R. MAY 19/70 (T=1200~1215) -- POINTINGS (INCOMPLETE) 292 «2159 (N=116)
UPPER BABINE R. MAY 19/70 (T=1600-1615) -- POINTINGS 240 «6314  (N= 12)
UPPER BABINE R. MAY 19/70 (T=2001-2016) == POINTINGS 59 «1213  (N= 66}
UPPER BABINE R. JUNE 9/70 (T=1600-1615) == POINTINGS 295 +3066 (N= 69) |
UPPER BABINE R. JUNE 9/70 (T=2024-2039) -- POINTINGS 323 «3004  (N=163)
UPPER BABINE R. JUNE 16/70 (T=1604-1619) -~ POINTINGS &5 «5102 (N=183)
UPPER BABINE R. JUNE 16/70 (T=2032-2047) == POINTINGS 213 «2973  (N=175)
UPPER BABINE R. JUNE 25/70 (T=1201-1216) == POINTINGS 292 «5626  IN=12T)
UPPER BABINC R. JUNE 25/70 (T=1601-1616) == POINTINGS 135 6924 (N=108)
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Example of CPL@3 output - for first two tests in previous example.

Fig. 10.
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