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After completion of SMOOTH, the times and elevations of major peaks and
valleys are stored in the first ITEMS elements of EXTIM. The value of ITEMS
has been reduced in accordance with the number of small peaks and valleys
eliminated. Since the smoothing algorithm cannot work properly at the end of
a record, the last few points are usually accepted regardless of whether or
not they satisfy the acceptance criteria. Thus, the last six elements in
EXTIM may not represent major peaks or valleys and should either be checked
or categorically eliminated.

A complete list of subroutine SMOOTH with comments is provided in Figure
C"Za

SUBROUTINE SHODTH (FUNST, ITEwY)

SURRDUTINE S$»NUTm Tanb§ 4 WECNRN DF PFad§ AND VALLEYS anD
ELIMINATES TVEUNSEVUENTTAL PFARS awD VALLFYS, Twg gLININAYIDN
COITE®1s AwE & SINIMyU™ OIFFFRINCE EEVSEEN Pras ann valLEY
ELEVATIONS (==]n) aND 4 »]IN1mym mOR]ZONTAL SPATING (BE 1V
TInEs POSITIUNG ETC) PETWEEN PEAKR 88D VALLEY (CHPY,

INPUT PakaMETERS aRE DEFINED 48 FULLOWS,

FRST 3 STawTING TImE :
TTE“S 8 TOTaL NUmBER OF ¢XTREme VALUES (INCLUDES TImMg awd
ELEVATIUN valUES)
CeP 8 CRITICAL =al} PER]OD
iy @ WINIRUR REIGHT TU of CO*SIDE'ED
ExTI™(0DD) = TIme
EXTIvCEVEN] & EXTREE ELEVATION a8SOLJIAVED alTw EXTIWMIFVENS]) VALUE
oF TImg
COMmON  /5%n1Ty EXTIN{1UN)
SET VALUES OF CwP anD wmln 10 pg VUSED
Dala Cwby wmIN 7 U,00¢ 3,0 /7
[4 INITIALIZE VaR1aBLES anD FIND STAPTING POINT FOR PROCESSING
1503 JITE™Ss]TEnS
Js1
RIS A PRILITY ]
CO 1907 133,471 7E%Se2
154 )Px]
JFLEXTIN(TY,0EFURST) GC YO 1504
JxJe?
1TEmSSITE"Se
1502 CONTINUE
1508  JSYART=ISalP

c...ll.l.lll.'..ll..'l..".‘.lll..'."l'.‘"'..l'......'...ll.‘.'.'..l....l

AN PAN nnnon

Lol

4 BECIN »alw PROLESSING L OOP
N0 1520 ISISTaRY,ITEM?, 2
(% 3
TFOISTART CY JYEXTIGO TU 1520
TFCLRYIm(IYermP GY EXTTI"I102))60 1 1531
TFCanSIEXTIm( eI xTInC1e})) LT, u*IN)60 YO 1511
[4 1F N0 1RandFE0, Twm]S EXTaE=t aCCEPTED
ErTIe(JIstrTIn(])
ExTInidet)eExTIntley)

Jaded

G0 Y0 1520
4 weg v Tk NERT INSTHUCTYIO~ J§ @paChghe (%€ =IGR AND ONE LO® =]LL
[ BE OLLETEN

1611 TFCEXTI=(Jey), Ot E3T11Incle3)IGL 1O 1510
[4 1F NELT INSTRUCTINN [S SE0s TwmIS 18 4 LOW

TFIEXTI~(1ean) GT £3TTI"Cle1))60 YO 1512

IFCESTIM(Ies) ,GT LATI? Cl=1})GO Y0 1513

GL t0 157
16542 JRCEXYIN(Iey) LY LXTI™]eT))I00D YD 1510
GO TN 1510
4 wdg& NEET 1P STRUCTYION IS uSECes Twls 1S 4 ®IGR

1514 1+ (EXTI™(1e5),GY,L811"(1e1))00 TO 1515
THCEXTI=(3eT), 01,510 0les) G YO (519
6C 10 1%1e

15145 10 (E3TI=(1e3),GT.E3T1"(1e1))50 YO 1517
GO TV 1518

4 SET TwE vaiug OF 1CaSE

1516 1CASEs)

GO 10 152}
1517 1CaSes?
60 10 1521

Figure C-2. List of subroutine SMOOTH (from Thompson, 1980).
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1518 1CASE=3
- GG T0 1521
- 1549  JCASEa¢
: 1521 Jizle?

-

Jesley

c DELETE ONE MIGM AND ONE LOx aCCORDING TO TWE VALUE OF ICASE
GO TO(15224152391524¢1525)1CASE.

c STORAGE PLAN A

1522 EXTIY(J=2)abXxTIM(]=2)
EXTIM(J=1)2EXTIN(lw])
ExTI4(J)SEXTIM(])
ExVYIM{JIe)sEXTIN(]e¢S)
ExTIM(J*2)sEXTIN(]¢0)
EXTIM(J*3)EXTIN(]I®T)
GO0 Y0 1526

4 STORAGE PLaAN B

1523 EXTIM(Je2)sEXTIM(]w2)
EXTIM(Jel)2EXTIM(]le})
EXTIM(J)ISEXTIM(]e4)
EXTIM(Jet)abXTIM(]eY)
EXTIM(Je2)2kXTIM(I¢0)
EXTIM(J¢3)3EXTIN(I®Y)
60 70 1526

c STORAGE PLAN C

1524 EXTIM({J=2)sEXTIM(I¢2)
EXTIM(J=1)SEXTIM(]e3)
EXTIM(JISEXTIM(Ted)
EXTIU(Je1ISEXTIm(LeS)
EXTIM(J+2)zEXTInc]es)
EXTIM(J+3)=EXTINCLI®T)
60 TO0 1526

[+ STORAGE PLaAN D

1525 ¢xTIM(I+o)sEXTIM(I+2) ¢
EXTIN(I¢T)SEXTIN(]e})
EXTIM(J=2)=EXTIM(]e2)
EXTIM(Jm) )2t XTIM(]lw])
EXTIM(JISEXTIMN(])Y
EXTIM(J¢1)SEXTIM(1¢])
ExTIm(Je2)2ExTIv(]42}
EXTIM(I+3)sexTIM(]1¢3)
Kiz21¢4
X2z1+440

1526 JisJd=2
JaeJe+3
JTEMS2ITEMS=E
ISK1P=]¢8
JaJed
GO 70 §504

1520 CONTINUVE

¢ END MAIN PROCESSING LOOP
c.......""....".'.‘....‘.'..‘.g‘....g.'l‘t'..ltl‘tlll'tt.t..lt“'.‘t.l"

JeJei
TF(]e2,tU,1TEXT)LS]
1530 1F(L«GT,1ITEMS)IGD Y0 $S60
JaJe
EXTIM(J)SEXTIMIL)
Lelet
60 10 §530
1500 CONYINUE

c !1E;$-$ngkr WERE ANY OELFTIUNS IN THIS PaSS RePROCESS ALl REMAINING

C MIGeS AND LNaS TU Makf FURTHER DELETIONS 1Ff NEEDLD,
IF(IITEMS,GT,1TE~SIGO TO 1503
RETURN
END

Figure C-2. List of subroutine SMOOTH (from Thompson, 1980).~-Continued
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APPENDIX D

PLOTS OF PHASE VERS FREQUENCY FROM MRS ANALYSIS
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(Numbers indicate amplitude rank for constituents)

300 [

200

1700
0 - 1700 hrs

4 - 1720 s
+ - 1740 hrs

100

300

200 |

100 -

PHRSE (DEG.)

300

200 |

100
-

18

llB
0.18 0.20

A
0.12 0.14 0.16
FREQUENCY (HZ)

Figure D-1. South Haven, 1700 to 1800 e.s.t., 1,024-second records analyzed. 2
Starting time of record is noted beside each curve. :
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3 200
t; (Wumbers 1ndicate smplitude renk for conetituents)
: 2 SYMBOL DESCRIPTION
L! 100 | iz S Saond harmontc
-0 }
: [+ ]
' a
-~ 300 |
w
[72]
[+
I
a.
200 |
100
L
FUND.: 0.06 0.08
2ND HARH.: 0.12 16

0.
FREQUENCY (HZ)

Figure D-2. Columbia Light, 1300 to 1308.5 P.d.t., 5l2~-second
record analyzed,

100
) (Mumbers indicate smplitude rank for constituents)
s 15

U

300 |
o
W
S 200 |
s
[72]
[2
X
“ 100 |

SYHMBOL DESCRIFTION
0 ~ o Tundemental
= Second harwounic
10
1 1 1 i
FUND.: 0.06 0.08
2ND HARM.: 0.12 .16

0
FREQUENCY (HZ)

Figure D-3. Columbia Light, 1308.5 to 1317 P.d.t., 512-second
record analyzed,
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200

10 % ‘ (Munbers indicate amplitude rank for constituents)
wd \ e pus
100 N « x Second hs c
12
;'-ﬁ; <o X
X e ux
3 S 300}
\ 7]
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.-' E
200
t
100
Il [} i L
FUNO.:3 8.06 0.08
2ND HARH.: 0.12 0.16
1 FREQUENCY (HZ)
3 igure D-4. Columbia Light, 1408.5 to 1417 P.d.t., 512-second
record analyzed.
200
(Muabers indicste asplitude renk for constituents)
STMPOL DESCRIPTION
[) Fundamental
100 r x Second harwontic
<0 }
©
: w
“ ©300 |
= w
v (2}
; .
; £ 00 |
- 200
[|
100 |
. L | '] A
FUND.: 0.06 0.08
2ND HARH.: 0.12 0.16
FREQUENCY (HZ)
Figure D-5. Columbia Light, 1500 to 1508.5 P.d.t., 512-second

record analyzed.
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100
(Whumbare indicace amplitude rank for constituents)
] 3 1 SYMBOL DESCRIPTION
° undsmental
0 - =z Second harmonic
300
= 1
o
a8
- 200 r-
w
7]
a
T
a
100 |-
o | \
13
1 1 i L
FUND.: 0.06 0.08
2NO HARM.: 0.12 0.16
FREQUENCY (HZ)
Figure D-6. Columbia Light, 1508.5 to 1517 P.d.t., 512~second
record analyzed.
13 . 2 _(llu-nn tndicate smplitude rank for constituents)
200 |-
STMBOL  DESCRIPTION
° Fundassatasl
Second hsrwonie
100 |
0 I
w
2 300 |
w
7
@
T 200 |
100 -
0 o
14 1}
FUND -+ 5.08 ' 0.08 :
2ND HARH. : 0.12 0.16
FREQUENCY (HZ)
Figure D-7. Columbia Light, 1300 to 1317 P.d.t., 1,024-8econd

record analyzed.
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100
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(Wumbers fadicate smplitude rank 3
for constituents) :
3 4
1 1 L 1 1 1 1 1
.060 0.080 0.100 0.120 0.140

FRECUENCY (HZ)

Figure D-8. South Pass, 1500 to 1510 c.d.t., 600-second
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PHASE (OEG.)

200

300 ;

record analyzed.

[ (Wmders indicate smplitude Tank for constituents)

L

| I | 1
0.100 0.120 0.140
FREQUENCY (HZ)

1 1
.080 0.080

Figure D-9. South Pass, 1510 to 1520 c.d.t., 600-secound

record analyzed.
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100 "
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n
o
o
L

100 .

0 -

30 _ 1 I} [ i i 14 ) i 1
% .080 0.080 0.100 ¥ 0.120 8.140
FREQUENCY (HZ)

Figure D~10. South Pass, 1520 to 1530 c.d.t., 600-second
record analyzed.

200
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100 |

Q
-
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Q

Q
—

PHARSE (DEG.)

200 |

100 |

| A

[ 1 I Il L
0.080 0.100 0.120
FREQUENCY (HZ)

o 1
a.060 0.140

Figure D-11. South Pass, 1530 to 1540 c.d.t., 600-second -
record analyzed. =
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(Nusbers tadicete amplitude rank for constitusnts)
100 |-
0 .
-~ 300
o
W
(=]
200
[« =4
T
a.
100 r
0 =
9
[ [ i 1 =1 1 L L
304, 560 3.080 §.100 G.120 8.140
FREQUENCY (HZ}
Figure D-12. South Pass, 1540 to 1550 c.d.t., 600-second
record analyzed.
200 :
100 i
-0 r
o
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© 300
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w2
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I
% 200 | .
160
(Numbers indicate amplitude rank for comstituents)
0 L A I

1 I} L 1
0.100 0.120 0.140
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Figure D-13. South Pass, 1550 to 1600 c.d.t., 600-secound
record analyzed,

L L
0.0860 0.080
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APPENDIX E

PLOTS OF MAJOR PEAKS AND VALLEYS IN LOCAL VARIANCE TIME SERIES
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Figure E-1, South Haven, 1700 to 1720 e.s.t., I = 52, G = 0.63.
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Figure E-2, South Haven, 1720 to 1740 e.s.t., I = 52, G = 0.79. ~
]
106 '




25

{ 20r T e =56 SEC
= —~
2 § b=
~ 15
>
o
[7p]
b 20t
© 10t
o
T
8 —
w
<
> 4
0 F 0,2
t
-5 1 1 1 I 1
g 400 800 1200
TIME (SEC)

Figure E-3. South Haven, 1740 to 1800 e.s.t., I = 52, G = 0.69.
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Figure E~4., Columbia Light, 1300 to 1317 Podoto, I= 60' G = 0.67. T
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Figure E-5. Columbia Light, 1400 to 1417 P.d.t., I = 60, G = 0.50.
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Figure E-6. Columbia Light, 1500 to 1517 P.d.t., I = 60, G = 0.60,
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Figure E~7. South Pass, 1500 to 1520 c.d.t., I = 260, G = 0.60.
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Figure E-8. South Pass, 1520 to 1540 c.d.t., I = 260, G = 0.59.
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Figure E-9. South Pass, 1540 to 1600 c.d.t., I = 260, G = 0.66.
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