A ONE-PARAMETER SOLUTION FOR SEAMOUNT SLOPE(U) NAVAL 1/‘ N
SURFACE WEAPONS CENTER DAHLGREN VA W J GROEGER APR 82

NSWC/TR-82-91
F/G 17/9

AD-A123.986

UNCLASSIFIED




.0 &8 iz
= el ¥
L = b

= 1
22 Mt e

MICROCORY RESOLUTION TEST Chakt







UNCLASSIFIED

SECUMTY CLASSIFICATION OF TwHIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

2. GOVY ACCESSION NO.

3 RECIPIENT'S CATALOG NUMBER

%
L

1 n:pov}qwmasn q
NSWC TR 8291 A2 B YUY
VASILs

4 T:TLE' ‘and Subtitle)

A ONE-PARAMETER SOLUTION FOR
SEAMOUNT SLOPL

$. YYPE OF REPCORT & PERIOD COVERED

Final

6. PERFORMING ORG. REPORY NUMBER

7 AUTHOR‘s,

Walter J. Groeger

8. CONTRACT OR GRANT NUMBER's)

9 PERFORMING ORGANIZATION NAME AND ADDRESS

Naval Surtuce Weapons Center (K12)
Dahlgren, Virginia 22448

10. PROGRAM ELEMENT PROJECT, TASK
AREA & WORK UNIT NUMBERS

637018

11 CONTROLLING OFFICE NAME AND ADDRESS

Headquarters, Defense Muapping Agency
Washington. DC 20360

12. REPORT DATE

April 1982

13. NUMBER OF PAGES

o8

14 MONITORING AGENCY NAME & ADDRESSr/f differant from Controlling Office)

15. SECURITY CLASS. (of this report)

UNCLASSIFIED

1S5a. DECLASSIFICATION DOWNGRADRING
SCHEDULE

16 DISTRIBUTION STATEMENT rof this Report;

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT rof the abstract entered in Block 20, if diffarent from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side il necessary and identify by block number)
Seamount survey
Seamount model parameter estimation
Satellite radar altimetry
Occan geodesy

20. ABSTRACT rContinue on reverse aide if necessary and identify by block number)
>~ This report documents a computer program that

indicator, a physical model accounting for the eftect of

the existing seamount dctector calculates the seamount

automatic seamount detector. Featured again are a digital filter, a modified roughnesy

surface, as well as the algorithm performing the actual model parameter estimation. Whild

augments an alrcady  operational]
scamount gravitation on the scu

peak submergence depth in thy

(sce back)

DD 55", 1473  €oition oF 1 NOV 6515 OBSOLETE
SN 0102-LF -014-660

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Bntered)




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE /When Date Entered)

20
process of solving for the scamount base width, it is now assumed that the latter quantity

may be readily deduced from the altimetry pattern. It becomes then possible to simul-
tancously compute the scamount peak depth and the slope angle. Included once more are an
error analysis program segment and an appendix listing the numerical checkout data.

Accession PFor

NTIS GRA&I
DTIC TAB 0
Unannounced O

Justification _ . ___

By.
_ii.g}iibut lon/

Avgi;ability Codes
Avail and/or T
Dist Special

i}

UNCLASSIFIED

SECURITY CLASSIFICATION OF“THIS PAGE(When Data Entered)




NSW(C T'R 8291

FOREWORD

An o experimental, automatic seanount suney technique for satellite radar dumetrs has coen
developed and ovaluated durmg the past two yvears. 1t was based on an empirical tormada -
ferring  the  scamount slope from the maximal vertical deflection values o the seu surace.
Adjustment of the maximal geoid elevation calculated from an idealized. theoretical scamount moded
to the manimal geoid clevation observed on the altimetry track permitted the scamount peak depth
to be ostimated. Subsequently. a new  scamount model became available. Beiny much more Je-
taifed than die one gust mentioned, # made possible a computer study investigating the exact
details of the scamount slope angle ostimation. The new  insights into the nature of scamount
parumeter estimation then led to the development of a second detector algorithm documented
the present report. It is anticipated that the new algorithm will dugment rather than replace the

first.

Dr. B, Zondek of the Space and Surface Systems Division contributed the matched nilter s
well as the potential theory involved in the interaction of the seamount and 1its root with the
sea surtace. John Llks of the Physical Sciences Software Branch performed the computer coding
and  computer program  checkout. The author is responsible tor the computer program  tormu-
lation. To verify  the numerical computer program  checkout, the author also programmed  the

algonthm for use on an clectronic caleutator and made a large number of chechout caleukition s,
Ihe work documented here was done in the Space and Surtuce Systems Division and was

funded as part of the development of computer programs connected with the ovaluation of seu-

mount survey technigques.
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INTRODUCTION

An experitnental computer  program - lor  seamount model parameter estimation?
became  availuble fast vear. It is an automatic routine designed tor application to SEASAT-A
satellite radar altimetry and s capable  of performing  scamount surveys  with o mibumum  of
human intervention,  This computer program s based on an empirical tormula that  mters the
scamount slope from the manimal vertical detlection values on the sea surfuce above the seu-
mount. It estimates the scamount peak depth in the process of adjusting the masmal geond
clevation caleulated  trom an idealized. theoretical scamount model to the maximal geord clevation
observed above the scamount on the satellite truck. Scamount peak geographical coordinates are o
byproduct. Upon successtul completion ol the numerical checkout, the new computer programn was
subjected to o preliminary  test and  evaluation  involving several SEASAT-A altimetry tracks tor
cach of a4 number ot geophysically diverse occan arcas. That study was severely limited by the
vast gaps in the coverage of the globe by the SEASAT-A trucks. Nevertheless, the results of thns
first attempt at generating  quantitative data measuring the performance of the experimental seu-
mount detector”  indicated  that  this  computer program can be expected to become a useiul

! device tor satellite altimetry data analysis.

' (he principal weakness of the just-mentioned  experimental scamount detector is not the
stmplicity ot the scamount model cmployed (this being capable of caleulating the geoid detlection l
resulting from the presepce ol the scamount on the scamount’s symmetry axis only) out rather
the cempirical tormula that relates the slope of the scamount to that of the sea surtace above
This tormula had been devised by scrutinizing a number ot GLOS-2 radar altimetry data tracks
passing  over scamounts in the New  bogland  scamount provinee. The study had beea contined
| to that part ot the world because a rather dense net of altimetry tracks and reliable bathymietn
? woere both available there. As part of the work preparatory to the design of an improved de-
tector algorithm, the validity of the slope angle formula was reinvestigated?  under more genceral
conditions than those prevailing in the Western North Atlantic. Although an equally usetful combi-
nation ot rehable bathvmetry  and  sutficiently  dense ground  tracks still could not be Tound
clsewhere an the occans, the renewed Slope angle study  became  feasible because of the com-

pletion ot o new seamount model. The new model permutted simulation of the geoid shape above

the seamornt seamount  root system as the combined effect of a collection of gravitating  Jisks,

|

the center coordmates. dimensions. and densitics of which could be individually  specitied. Most
importantly, this new computer routine was able to reproduce geoid neight and vertical deflection
| above the scamount along specified  straight surface  tracks  intersecting  the scamount  symmeiny
‘ axis o oftset drom it To obtain a detatled  relationship between scamount slope and maximal
; vertical deilections tour drastreally  ditfering values  of ocean depth, five scamount  pedk sube
! mergence depthse and varnous typical slope angles were now assumed. For cachi ot altogether ou
'

ditterent  model scamounts. cach consisting of 20 disks plus a corresponding  number  of  disks

pepresenting the roots, the maximal  sigmature slopes were caleulated  and  compared  with the

assumed  slope aneles. Additionally . the postulated widths of the scamounts at their base were
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compared  to the associated signature widths, The result wuas that the ongmal cmpinical relation-
ship between scamount slope and signature slope proved 1o be dnaccurate under the vuarnety of
conditions  considered. On the other hand. it was realized that the ratuo ot signature width 1o
scamount width at the buse is tairly insensitive to changes in the scamount purameters and ocean
depth, The signature width being known from the altimetry daty track. it now became possible
to calculae the scamount width at the base. prior to the actual scamount parameter estimation,

very simply aad rather accurately.

e then appeared advisable that a second scamount detector should be developed. starting
with the new relutionship connecting  the signature width  und  the scamount buse width  and
subsequently  proceeding to the secamount model paramcter estimation in the course of which the
predicted geoid clevation would be matched to the observed geoid beight above the scamount. In
spite of the usetulness of the scamount disk model for the purpose of the acw slope angle
study. no particulis advantage could be realized by imcorporating it into the new estimator algo
rithm. The original scamount model was thus retained. In its major outlines, the new scamount
detector is similar to the experimental computer algorithm deseribed in Reference 1. Specitically.
it features the digital tilter necessary to recognize and enhance the scamount signatures concealed
among the radar altimetry dota. the basic model*  containing the seamount related  potential
theory. and a mathematical costimator tor the physicul seamount parameters. The latter estimator
adjusts the characteristic propertics of the radar altimetry signature predicted from the theoretical
model to the corresponding quantities among the cmpirical data. The present and the expen-
mental scamount detectors difter mainly in  this lutter computer program segment. While  the
previous algorithm performs at this point a one-paramieter solution for the scamount base width.
the present version of the scamount detector first caleulates the scamount base width from  the
sighature width and then iteratively varies the remaining scumount dimensions (in purticular. slope
angle and peak submergence depth) until the computed maximal geoid elevation above the sea-
mount matches the altimetry signature height within o specified margin, subsequently attributing
the resulting peak depth and slope angle to the actual scamount. Again, because of the imper-
fections inkerent in our present knowledge of scamount compensation. this estimation is done
twice per detection. separately for the cases of porfect isostasy and absence of root. with an
option to prescribe arbitrary  compensation if desired. The actual depth value is once more as-
sumed to be bracketed by the depth values resulting from the isostatically compensated and

uncompensated  cases.

It should be noted thai a change was specificd for the experimental scamount detector
atter it was Jdocumented,! largely as a result of the work leading to the present aleorithm. This
change concerns the computer program  segment “Roughness Detector™ (pages 8 and 9 of Ref-
crence 1), in particatar, the definition of  the  “maximum-SN -window.”™  his segment of the
algorithm has been deleted. Tt was replaced by a new version that s identical to the “Roughness

Detector™ specilied below as part of the present “One-Paramceter Solution for Scamount Slope.™
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SPECIFICATION OF THE ONLE-PARAMETER SOLUTION
FOR SEAMOUNT SLOPE

SATELLITE RADAR ALTIMETRY DATA FORMAT

Fhe satellite altimetry aata to be processed by the scamount detector can be recalicd trog
permanent storage in the format indicated in Taples 1 oand 2 (G. B, West, unpublished data.
1978y, Ixtruct from  the data file header the time interval. At. in scconds and the subsatellite
velocity, s in hmosee. From each segment of the altimetry data record. obtain for cacn vata
point {time mstant. . in seconds) the filtered geoid height. Ny = N(t;). in meters. the detlecthosn
of the vertical, 6, = d(t). in arc seconds. the latitude. ¢ = (). in ragians, und the onziade
basto o) = My in radians, Convert g and Ay to decimal fractions ol degrees. Note that i
alimetry data serving as input to this scamount detector are not the raw altimetry dutu tracss
but resuft themselves from a filtering process explapred i References 22 and 23 of NSWO IR
51-200.0 Here and in the following we shall refer to N, and &; as Tfiltered” when wisiing 1o
emphasize  their origin, 0y Kalman  smoothing, from the raw satellite radar altimetrs. With
reference to the present scamount detector, N; and 8, will usually be considered “unfiftercd™ i
named so because they serve as input data to the matched filter.

TABLE 1. SEASAT-A FILTERED GEOID HEIGHT DATA FILE (TYPE FoD)
HEADER RECORD (COMMON HEADER)

Approximate Range

Word Type _of Significance o _Description -

] ] XXXX Number of points in file

2 l XXXXX Rev number

3 I XX Starting year of sezment

4 1 XXX Starting day of segment

3 R XXXXX. XXX Starting seconds of segment (scc)

6 R XXXXXX Time interval (sec)

7 A YYDDD Year and Julian day (right adjusted)

l XXX Altimeter mode

9 R XXXX Autocorrelation distance (km)
10 R XX XX Standard devidtion of data (m)
11 R XX. XX Standard deviation of geoid heights (m)
12 R XX. XX Standard deviation of vertical deflections (are seod
13 R X. XX RMS of filtered-raw differences (m)
t4 R XXX Maximum vertical geflection (arc sec)
15 R X. XXX Averape velocity (km/sec)
16 R X. XX Antenna distance from satellite center of zraviiy ()
17 R XXX Radar instrument delay distance equivalent (cnm
1% R £ XXX Time correction (sec)
19 K Spare

3




Word

= v by —

‘N

19

21
AR

Rl

24

206
27
28
29

30

TABLE

Type

R

)
AN

R
R
R
R
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SEASAT-A FILTERED GLEOID HEIGHT DATA FILE (TYPLE FGDy
DATA RECORD (COMMON DATA)

Approximate Range

of Significance Description
“XOXXXXX Lattude crady
NOANNXXXN Longitude (rady
sXXXXX Goeotd heehit G
ENXNOXN Voertical detlection tare seod
*NNXNOXN Raw coeod height enn
AVAN Greond height contidence bound tnn
XXX Vortical detlection contidence bound (are secd
XXX Orbri uncertamiy ingeoid heights tm)
XXX Orbit uncertainty in vertical detlections (are sec)
il - - 114 |'-l;lg word
XXX Signiticunt wave height (nn
AAUAN o - SWH (m}
ANAN Automatic gain control (dB)
AN 0 - AGC (dB)
+. XX Tile SWH correction (mi
NOXXX It (rad)
XXN.X lonospheric correction (cm)
XXX Atmospheric pressure (mb)
XXX.X Dry tropospheric correction (ont
XX.X Wet troposplieric correction (em)
EXNOXX Tide tmy
X XX Barctropic correction (m)
XX Wind speed (kn
XX Wind direction trad)
+NLAN Sea state (SWHD correction ()
XXX Alternate wet tropospherie correction (em)
XXX Rain rate cmm hir)
XXXX Sterne correction (en)
Spure
Spar
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MATCHED FILTER

The mate! d filter s an opunnzed. digitale high-pass tilter permanently stored on the locw
computer ssstem. s application to the Kalman filtered SEASAT-A adtimetry data base 1or te
purposes of the scamount detector i controlled by the SEASAT-A raovolunion numeer. the devec
set number assocuated with the particular revolution number, and 0y Uie Diter constant o Loe
fatter v reluted o the cutoft wavelength A of ke nlter ana the dength 1o the saphing

miren il

7l .
Y Lan [
Nooand boare speatticd moterms of ke A Dupiedl value tor SEASAT-A data s 1m0 330
sprcal value pairs tor N.oand poare
A, = M kmoo oreeer po= 0212
A, = 100 kin rreee o= 001047
Ao = 130 kmo e o= 00090

Adopt the tollowing  terminology T\'l are the “untiltered geowd height™ values, ana e e
the untiltered \crticu!k detlection™ \'ulycs. Application of the matched filier to \l il "‘1 S
result in the Q. and él data tracks. N are the “filtered geond heights™ v oy and (AS afv T
“filtered  vertical detlections™ (inoare seo). The index 17 s related to the tme value RSN R
with the data values.

Note that, because ot the nature of the filter aleonthm. no tiltered data values will be o
soctated with the first few and the lust few untiitered daty points, Thus, the tirst “data window ™
(see below for detinition) on a data track shall start with the tirst available tiltered | coid height
and vertical detlection and the last duta window siiall end with tne fast available pair ot tiltered
data values. Purther. the description of the control curd deck and data curds on pages ¢ and

of Reference 1 oare now obsolete and must be replaced by the cards listed in Favle 3.

TABLE 3. CONTROL CARDS FOR MATCHED FILTER

JOB CARD (P4, THIO)

ACCOUNT CARD

ATTACH. JCL. 1D=NB/Z.

BIGIN., BHPSA. JCL. REVENXXX SN=NU=zzxz2 0=0UT.FC=CC.RHOF=YYY N=3D1 O N0

G Ny

XAXNX Four-digit revolution numiber ibxamples: 07470 12384 cton
NUzzzgz eees Device set number associated with SEASAT tfile FGDONNNN
YYY Fractional part of the input paramcter “rho™

s
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Lhese control cards will produce the data tle "DAVTBINNNNANRIHOY Y Y NS wienutied e
i the 1D speaticd on the job card. When mtenamy toorun e scamount detedtors Uas tile s
: attachied  as UEAPH LT RC=CCT 0 the tourth conttol card micans  that  the prnted  oatput

eencerated by the tidter agordhm will be reproduced on nicrotone.

ROUGHNESS DETECTOR

Input Data

: A
! N, Data tracn (idtoreg oo o i
! A
! S, Duata track onltcro v o oo Lo dreosed
At Data ~step wiatn, At : ' NS
s Sunsatellite velodaty L see
[ Data windosw widtn ospodinie © ooy userd Nl
deln Lhreshaold parametor ospocitiod Dy wsend m
f I Duata window width tactor cuser speaitieds
Detuult vatue.  F = 13 dimensionless
i Algorithm
'
A
!

~ A
Consider the filtered data tracks .\'] and b‘. Assign the value zero to Jll .\l that are negative.

Specity data track “windows.” The number of the data points within cach window s

L
n = INTI + ] (30D
vs At

Fliminate all data track portions that., after application ot the muatched ftilter. have a number of
points that is less than 1.3 to 2.0 times the number noof data points withun the window. Start
the first window at the tirst data point not omitted by the filter, L. and caleulate

oo o Ny obtaining

Do the same for the next window, Nk+1'

'\kfl
] n+1 A ‘ :
SNy = ;Z (Nk—]H) (303)
=2
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and tor cach tollowing window. obtaning

— T 5
1 "o ~ -
s\ = - )
SUER VD SN AU BT
1=y
until the data track .\', v exhausted.

From now on. consider only those data widows tor which SN o deln. Note that the Jatia
requirement divides the new data trach tconsisting ot the SN values) into “ishands ™ bor vadk
data island, caleulate the center of vravity.

SN, = SN RITAY
v on
21 SN .
l .= Ry
COG v oev
T SN\

where the summation extends over the islund under consideration. Note that te, will genceruily

not exactly coincide with a t data value. Once tegq

value directly preceding it or. if more convenient. the
From all data windows associated with the data island,

ized by ¥, tthe first data point of which has the t

has been found. substitute for gt the 1t
o

I character-

1, value nearest to g6 Weoq
select then that window that

me value (¥

Extend finally the thus-chosen data windows (one tfor each data isfand) to the left by om
data points and to the rght by m data points «ie.. by data points taken from wmoeny the

just-calculated SN, values). The number m s

(F - b

m INT

Qutput Data

For cach of the latter, extended windows.

t

% utl

A A

NM N“+l e s e s s e
A A

8“ 6u+l “ e e 0 s e
SN,

Nu utl « s s 0 v
6“ pt1 e s e s s

n

store and print out

t

w+n-1
A
N
u+n-1
A

w+n-}

p+n—l

w+n-)




SEAMOUNT LOCATOR

Subroutine “‘l;'.\' [R:

Known are three data pouits. 1 =

poinds drackel o maxunum

the extremum ol v, 15 then

b
NF \l -
P 2ad
Y,
bd =
Vi
N2
od =
N3

Subroutine “INTERPOL-1”

Known are three data points, i =

minmuim

A

N

Ny

NSWC TR 82-91

3.oon u data track N, T MOk Assume that these

the y values, The abscissa value. N assockiled with

(401

(3402)
- ox P
Y

(403)
-V

. 3. on a data track Y, T OV L Find. for a specified

abscissa value, Ny the ordinate value Y, X, ).
Yy a+ b x, X))t Cx, =X (404
a =y, (405
i ¥ Vi (x; - X;)° \
"3 f 40
(406)
Yi =Y, (X3 = X, )
] X2 X - Y
¢ = ~! : (4071
d . |
X3 Xq - W !
d = (Xl - xl) (XS = Xl) (XS - Xz) (408)
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Suhruulinc “INTERPOL-2™

Rnown are four Jata points, 1 = 1, 2, 3, 4. on a data track y, = ¥y(x). Caleulate tor
specttied abscissi vatue, N the ordinate value Yy = y(xp ).
Y, S ot n.\p SN b - X )2+ h(xp - x; ) {439y
¢Sy 410)
, vao oy (- X )2 (x; - x,)
l.:l— ,\'j_)l 1\3"\‘)2 (XJ‘X])J \ (41],
Ya = My (-\4'X|)2 “‘4‘“1)3 ;
. . , - x.)3
1 Xy TNy YW Xy - Xy) ‘
. , . )3
‘:':3 X3 7Ny Y3 - Y1 (x3 - x;1 ; (412
Ny TN Ya o ¥y (Xq = %)
N i
[ N2 TRy (X3 - Xy) Y: - Y :
I
h=- N (X3 = Xp)? Vit Vi (413)
A Y , - f
Ng T \l (\4 '\l) Ya yl i
) , |
X, - X, (X5 - X1 )2 (X2 - %,)°
A= N3N, (x3 - X,)? (x3 = x;)? 44
Ny = N (x.;'xl)z (XA’X|)3

Note Concerning the Subroutines

Optionally, the computer programmer may implement the above subroutines by any of the
classical interpolation schemes. If desired, the polynomial coefficients can be evaluated by a least-
squares  fit method. Irrespective of the miethod chosen, it must however be kept in mind that
rather frequently along the altimetry track. the argument values (time or distance - depending on
the interpretation of x;) will be large compared to the time required for a seamount overtlight
or to the scamount width, implying X, > (X - xJ). To avoid loss of significant digits during
the evaluation of the determinants, it is advisable to first transtorm the X, values to corresponding
\; salues so that the origin of the x' system coincides with Xpo X, = (x = x) implying x| = 0.
I'he particular interpolation method chosen may then be excecuted. Subsequently, the results must
be transtormed buck into the x/y coordinate system. Note that this precaution is unnccessary af
the subroutines are applied in the form specified above.

9
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Input for Scamount Locator Algorithm

For cach data window, have avatlable

'\1”1’ Untiltered geond height m
61”1) Untiltered vertical detlection AU S
L Fime argument NUS
A Longitude Lust from altimetry tile dey
¥ Latitude trom altimetry hile deg

Seamount Locator Algorithm

For cach of the speciticd data windows, now consider the unfiltered geoid neights, N, and
the unfiltered deflections ol the vertical, §. Abo keep in mind that 1t is possible to associate
with the discrete number sets N (1) and bltllb. the contimuous functions N1 and &€ty representing
the geoid heigit and  vertical detlection o the “real world™ or simply being assumed 1o be
suttable functions adapted to N and 6,01 by least-squares fit or other meuaningtul methods.
For the present purpose, it is sutficient to postulate that Nty and St may be realized mathe-

matically " needed. Pertorm the tollowing caleulations.

. When wraversing the window trom the left to the right (proceeding from iower values ot
t, to higher ones). cxpect to encounier negative b‘ values and. among them. an absolute
minimum  value. Consider the data pont § (1) associated with this minimum: value plus
the data point to the ideft and the data point to the right of i, Apply 1o these three
data points the subroutine “EFNXITR™ to iind the abscissa value ty belongimg 1o the

minimum ot the curve S0 associated with the just speciticd three data pomnts,

-+

20 In the same manner, find the tine value® ts associted  with the absolute maximum

value ol ?')Inlb that will occur turther down the data track bat still within the data

window.

4

3. Within the window, the data track NG may e expected to have an absolute maximum.
Find the data syalue representing this manimum. Also find the neighboring data points
to the left and to the nght of tiis maximum.  Apply subroutine “IFNXNTR™ to find the

of the muvmum of Nety related to the just-defined  three data points.

time  value tow

10
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and the three data

obtaining T\'(ts wl =N

Now apply subroutine TINTERPOL-1T 10 14y

track trom which tgy was determined in step 3,

points on the N
S
Nevt, determiine the four data points on the N, track that are nearest to the ume

Apply 1o them subroutine “INTERPOL-2T
Ny = N,

vajue - to evaluate the N value assoctated

with -

) = N

Further. proceed as in step 5 to tind Ney, B

I
o

Proceed as in step 5 to find 81,) =

]
=<

Proceed as i step 6 to find o(1))

Consider now the data tracks N.l and 6.1 in the neighborhood of t in particular, the

SM*°

time value [P POV just to the left of (prior to) tou and the time value L= t;“ 1o

» pig Y H1ya ‘yte . -~ , +
the right ot (following) tg,, . Note that tom < Ty and ten = Ly in the radur files.
1S and t:“ are  associated with the values of longitude Last and latitude on the

subsatellite track.

fo - AL

SM sa o and o vgy

+ + , +
tsu Asa and ggy

Evaluate the longitude East and the latitude of the “signature peak.”

_ Nm T MNw B i
Agm = Agwm N : (tgyy — toy) 415
tsm ~ lsm
Ysm T Psu
Ygm = \ng + N “SM t;‘M) (d1lo
tsm = lom

10.

Note that above the data were postulated to conform to the typical seamount altimeiry

pattern illustrated in Figure 1. f the data fail, altogether or in any cessential detail

to match this pattern, reject the data window.

Seamount Locator Qutput

1

For each data window successfully processed, store and list the following.
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FIGURE 1. TYPICAL GEOID HEIGHT PATTERN AND VERTICAL DEFLECTION
ABOVE A SEAMOUNT




t, N
fy Ny
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Scamount fongitude and latitude are to be specitied in decimal degrees as well oy in degree

- seeond tormat.

NSWC TR 82-91

SM Fsy

CALCULATION OF INITIAL SEAMOUNT PARAMETERS

input Data

L, see
Uy see
;\'A m
Ny m
Nssl m
N are sec
N dre sec
k, User-defined constant
Default value: ky, = 1.74
K User-defined constant
Default value: ke = 2.00
Vs km/see
D m  (for definition, see algorithm scgment
DEPTH ALGORITHM™
Algorithm
|
Ne = 1T [Ngy = 3 Ny # N ]
13
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‘\5 - l\j
K, = ky +——=— (D - 3000 (502
' 2000
By = 300 v , - xxtl\“ (303
) i ™ O 1t by i
Yoy = (LSE + 03 - - (504
AR %0 x 3600 2
Output Data
N Geoid elevation observed™ at the
scamount center to be matched vy the
caleulated geoid clevation during
parameter adjustment m
By Istimate of scamount half’ width at
the buse m
Y50 Initial estimate of seamount slope

angle deg

OCEAN DEPTH ALGORITHM

For cach data windbyw successtully processed. the ocean depth, D, at the scamount perimeter
is required.  Suitable ocean depth data (Reference 25 in NSWC TR 81-2000 are available as
averages  over  one-byv-one degree surface arca clements. as g permanent data file on the local
computer system. 1t necessury, convert D to meters.

ESTIMATION OF PEAK DLPTH

Subroutine “DN" - Input Data

D Ocean depth at scamount perimeter m

dg ord Depth o scamount peak m

Wy Scamount slope angle deg

H, Scamount height m

I Crustal thickness m
14




NSWC TR 82-91

By Halt width of scamount root us base "

HR Depth, below crust,  of scamount root m

Oy Scamount density ern’
Py, Water density er
Py Root density e’
Py Mantle density grom?
Gy Ratio of Newton’s constant to surface gravity  m? gar

If not otherwise speciticd. assume

Py = 2.60 b+006

py, = LU3 E+00

pp = 293 E+06 grim?

Py = 3.40 L4006

Glg = 0.68024 L-14 m“ ¢

Subroutine “DN™ - Algorithm

4

Reterence is made to Figure 2.

| ag = tun ¥

‘ B = diHg

| a, = Hy /By

; Bp = O+ T + HVHy
evaluate I-'U(a's. Bs)

evaluate F1 (o . Bg)

Pertorm the following calculations.

(O

(VAR

(703)

(704

(Subroutine U™ (705

(Subroutine “FI™) 1700)
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AXIS OF ROTATIONAL

SYMMETRY
|
L 1 SEA SURFACE
H
" |
‘ D
|
M
! l
[
l
EARTH'S CRUST ' T
l °R |
]
SEAMOUNT
ROOT I EARTH'S
| MANTLE
|
|
|

FIGURE 2. GEOMETRY OF SEAMOUNT MODEL
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DNS = g - opy ) HE O Fltag B o
O . -

DNR = (py - py) “k = Pl 8! (T

DN = DNS - DXNR O

Subroutine DN - Output
DNS in m
DNR in m

DN inm

Subroutine ‘fl-‘U"

Flia. gy =
-a?gt P+a(l +8) ———— 5
= ‘ p, + ,p VvViIitastl+ 8y
2l +a) 2a(l + o)
ag? afV1+al - a o -
+ - YR In(— BT Tl
Al tatys Vital Vitai(1+5)? - 1-a® (1+0) -

Subnr)utinlei“ﬂ“

Flia, 3) =

0l 1-atE- D —
::n[ S ; Vital - 2

2l +a?y Qal +a?)

21+t

a gl WPV T +a? +a) 1
In -p
vV l+al

[P
e

Vitar(g-1? - 1-a2(g- D

AT B Y ara
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Estimation of Peak Depth for Isostatically Compensated Seamount - lnput Data

Gy ms ar
3
Py orome
or 3
My o
3
By or
o 3
Py oo
1) m
| m
s 0 deg
B\. m
.\( m

It not otherwise speciticd. assume for G g oand the four densities the nominal values listed under
“Subroutine "DNT Input Data”

Lstimation of Peak vepth for lsostatically Compensated Seamount - Removal of
f11-Conditioned Cases

Reterence s made to Figure 20 Faecute the tollowing test. This test assumoes that the sea-
mount s oas kirge as the estimated scamount halt width at the base und the local oceun depth
permit  Gscamount  peak o be near surface cocov e dF = 10 no. thus producing the  largest
maximal geotd clevation: DN consistent with the particular B¢ and D values. 10 DN* s smaller
than  the obsernved manial geoid  clevation N oo tie next program segment will be unable

¢
pertorm the depth estimation unless certuin corrective measures are taken as prescribed helow,

BE =B (Y
af = 10m (713
T E
= oggnT! i (714
e¥= "
BY
&
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N ] SUNEH G,
N
B Bz
Hy T My 7
iy = —— 1z T
I R _ N
[u\l LIR
E - f s PR > T -
DN*® = l).\(l).\.b\.y\.ki\ﬂl H!\_HRI N
: DN* o N7 Clo
. <

It yves, proceed witn the next computer program seetent. Otherwise. print out “CAUTTON 1)L -
CONDHHTONED CASE pertornn the asignment N = DN and consider the fist-eabot ated parasmoien s

E

marsed with o 7% to ve the estimated scamount paranieters.

Estimation of Peak Depth for Lsostatically Compensated

Seamount  Adgorithm

Pecionm the tollow iy calculations.

g, =Db- B,\‘ ln e, LT 0
1, s
Voo [
10y es, continue. 1 no. 2o to (723,
d, = 10m VT
y D - \l” .
Yo, ©lun BT T
I»\.
e, = D=y (724
B =B (TR
Py P
”Rl\: ”_\'c; (SR
Py 7 PR
DN, = DNDL G g TOB I )
Yoy T U NG IR
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w s 1) - B_\, Lan ¥y, 2
Hy, = D= (73
B, = B 173 h
Hy el Hg, (733
My 7 PR

1]

DN, = DN, g gy T B Hy (733

1 R R1

Reterence is made to Figure 30 Using the above parameters with indices 07 and 717 as
initial values. enter now the tollowing iterative loop:

Ne - l).\i
":SHZ = ;Sl i DN - DN ("}:Sx*l ":.\1) (34
T+ T
d”, = b - B5 N vy, s {735
d”, = Y 7 (730)
[t ves. continue. I no. go 1o (738).
d,y = 10m (737
o g b - d": ~au
Fgisn = lan Bg 3%
Heg,,h = By tan ¢¢ (739
B, = B (730
H i Py, 11
= — . (740
Ri+2 _ S1+2
Py PR
l)Nl+2 = Dn(D. dn:* Fg4 - Hst+:~ T. BR. HRH:) (742

20




NSWC TR 8291

U.OU0UT

N¢

+- +

©Sa *¥'Si-t

—

8§42

FIGURE 3. ILLUSTRATION OF ITERATION

It ves, stop the ateration. Call the parameters gssociated with the index i+ 2 the estimated

seamount parameters. Ino particular,

d\ B dSH.’.
T \’CSH.‘

it no. reenter the aterative loop with the i + 17 uand

Estimation of Peak Depth for Isostatically Compensated
Scamount Qutput Data

i+ 27 parameters as the initial values,

Oz ds.l“ Estimated peak depth inom

2l

Y T i Estimated slope angle in deg




B,

“\ = ”\w.‘
“R N

“R “RI'I

in case the parameter estumation is terminated at Dguation 7190 assign values 1o the

NSWC TR 82-91

tstimated seamount width at base i

I stimated seamount height inom

bstimatea width ot root m m

Peumated height of root mom

sedinount pardineters s specitied i that fatter cquation.

Estimation of Peak Depth for the Generally Compensated

Seamount Input Data

(1:_'

orm?
or m?
ar,m?

L
ar’m?

m

m

m

m

m

i

estimated
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It not otherwise specified. assume tor Gg and the four densities the nominal values listed under
“Subroutine "DN’ Input Data.”

Estimation of Peak Depth for Generally Compensated
Seamount Removal of lll~C0ndi(§oned Cases

Reference is made to Figure 20 Execute the following test. This test assumes that the sea-

mount is as large as the ostimated scamount halt width at the base und the locul oceun depth
permit  (seamount  peak to be oneur surtace coc . -d’; = 10 m}. thus producing the laigest
maxunal geoid clevation DN* consistent with the particular By and D values. 10 DN* is smaller
than the observed maximal geoid clevation N.. the next program segment will be unable to
perform the depth ostimation unless certain corrective measures are taken as prescrined  beJow.

B; = BS (7469
d;‘ = 10m 47
b - dF
et = tn™! " T
Bg
H =D - 10m (749)
B = sk x By {730
H; = “R (751
DN* = DN(D. dE ¥ HE 1L B HE) (752
DN* = N (753)

If yes. proceed with the next computer program segment. Otherwise. print out “CAUTION:
ILL-CONDITIONED CASE.” perform the assignment Ne = DN*, and consider the just caleulated
parameters marked with a "*7 to be the estimated seamount parameters,
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Estimation of Peak l)gptl_l f",r, (hg Generz@lly’ 7('o|]1ipe‘|'\§aterd_
i Seamount - Algorithm

Pertorm the following calculations.

; d, =D- Bg tangg, (754

i dy, <07 (75%)

|

! If yes, continue. 11 no, go to (757).

i

|

{

l d” =10m (756)

‘ D-d,

' = tan™ ! (737)
¢S() BS

l

Hg, = D~ d, (758)
By =sk.\'BS (759

l DN, = DN(D. d,. 0g - gy T By Hy ) (760)

‘ P, =08 X g (761)
d, =D - Bg tangg, (762)
Hg, =D—dl (763)
BR =sk x BS (764)
DN, = DN(D,d,,9g,, Hg,. T, By Hp) (763)

Using the above parameters with indices “0” and 1’ as initial values, enter now the following

iterative loop:

Pgisy ~ ¥s;) (760

Ysis2 = ¥si Y DN DN
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i d,, = D - By tan ¢g (767)

If yes. continue. It no, go to (770).

d.+z = 10 m (709)
| D__iﬁ_z- 77
Fgier = Man By {770)
Mg, > = By tan vg,, 5 (771
By = sk x BS (77
l)I\.‘|+2 = DND. d;,5. P ”51+2~ T, BR. Hp) (7731
e = 0.00001 m ("7
€,y = ,N(. - DN, i (775)
€4 <€ (776)

If yes, stop the iteration. Call the parameters associated with the index i + 2 the estimated
scamount parameters. In particular,

dg = iy,

vy = Ps1+2
(f no. reenter the iterative loop with the i + 17 and i + 27 parameters as the initial valuces.

Estimation of Peak Depth for the Generally Compensated
Seamount-—-Output Data

de = d EBstimated peak depth in m

Sit+?
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| Yo T Feyeo Istimated slope angle in deg
} B Fstimated seamount width at base in m
1 He = H ., Estimated scamount height in m
By = shon B Fstimated width of root in m
llR Specitied height of root in m

In case the puarameter estimation s terminated at Fquation 753, assign values to the estimated
scamount parameters as specified in that latter equation.

ANALYSIS OF DATA DISPERSION
Input Data

Obtain the tollowing from the SEASAT-A datu track and or data track header (lables 3 and ,
4 of I'R-81-200).!

E\J Calculated average of all oy (Word 0. Table 2

on data track under consideration. This is the

average geoid height confidence bound. m
0§ Calculated average of all o5 (Word 7. Table 2)

on data track under consideration. This is the

average vertical deflection confidence bound. 4re sec
vs Satellite subtrack velocity N see
At Time interval between data points sec

Further. have available

R, Larth’s “radius™ (R, = 6378000 m) m

G/g. Pgr Pys Py By i specitied above,

D Ocean depth m

206
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T T

AD

sk

H

Error Estimates

NSWC TR 82-91

Uncertainty in ocean depth (user input).
Normally, use the value of 0 of D.

Crustal thickness (user input)
Uncertainty in crustal thickness (user input)

Initial estimate of slope angle

“Observed™ geoid elevation above seamount center

Scamount half width at base

Geometry factor for generally compensiated cases

“Height™ of root for generally compensated cases

Aty = At
ANgy = 0y
AS = gy
At, > A, s AL

Ag. T (LS + 05) ———————— A deg
£y 3 180~ 3600 ces
AN, AN ANy On

AN(. > - 03 l\(

vs At 180
Mgy ¥ gy R — deg
‘.

Ab, 2 14 v At1000 m

m

m

LQL‘}'

m

m

i

(501

(SUY

(=04

(S0

(SO0

(807

NS

IR

(ST
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Data Dispension for sostatically Compensated Seamounts

Symbolize the computer routine that pertorms the peak depth and slope estimation for

isostatically  compensated scamounts by
= Wb e, B,\“ N (81

Yisostat. com p.

3

; Let

‘ (diso\'m(. uump,)lw ap

}

g symbolize an evaluation ot the above function (computer routine) u (..} with all arguments
i nominal except the parameter indicated by “p.”" The latter shall enter the routine with a value

perturbed by its error increment.

)

|

|

f Calculate now
| .
z ‘Uiso\‘uL comyp.'D+ab
1

(disusla(A comp. I+4a1]

d. )

( 1Isostat. comyp. ;S‘_\;S

(di.\'usul. Cump.'B\JABS
Il B

(dISOSIul. comp. )N (,+.\N(.

and
(Ad)a D A (disn\'tut. cam ;L)D+._\l) - dlsusluL comp. (812)
(Ad)..\r = (disustuh comp."HAT i disostat. comp. (813)
| (Ad)d.ps e (dis“sut. cump.),cs+A¢S - disostat. comp. (814
(Ad)ABS = (dnsnslan. cump.)BShABS ) dimslal. comp. (815)
(Ld)AN(. = (disustuL comp.)NC*A N(. ) disnstat. comp. (816)

28
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Data Dispersion Analysis for Generally Compensated Seamounts

Symoolize the computer routine that performs the pesk depth and  slope eatimation oy
cenenilly compensated scamounts by

d_zuncr;ll comp. viD, T. ¢S B\ \(.) (ST
and cafeulate

x R 1

(A\“.)l) (dgcnﬂul rump.)l)*Al) dg_'cncul cunp. IERY

= - o

(A‘“Al ldgcncral. cnmp.’l*.)l d.'cnvml Cenm S Eh

| > - S0

(3¢ )_\;S (dg_'cncml uvmp.';ﬁfA;S d:cncul coomp ta-th

Ad x (d - S

! "'\BS “;.;cncul cornp"BS*.\l&S d;cncul comp l \

7 ~ - RN

‘“d).)‘\’(. peneral vom p.)\( 4.&.\( d:cnct..l comp faoay

Additional Details Concering the Data Dispension Analysis

Note that the two algoritnms indicated by Fquations 811 and 317 depend on additional,
unlisted, parameters. Not specifically  mentioned. for example. are the densities. Also. shoand 1,
are omitted from bquation 817. All these guantities were  disregarded  because the necessan
quantitative data concerning the structure of the scamount root system and the scamount compo-
sition were not available with the degree of accuraey that would make inclusion into the data

dispersion study  meaningtul.

AUTOMATIC ANALYSIS OF SATELLITE ALTIMETRY

To perform an automatic scamount survey on SEASAT-A altimetry. first specity the desired
data track per device set number and revolution aumber. Be aware that a SEASAT-A altimetn
track is likely to consist of several distinct track segments. For cach of these track segments. the
present seamount detector will automatically perform the Matched Filter, the Roughne s Detector,
the Seamount Locator, and the Calculation of Initial Scamount Parameters. For cach tract segment.
indicate the cases rejected and those retained for turther processing. For the cases ojected o8
well as for those retained, print out the longitude Agy and the latitude ¢y, tesulting from
Lquations 415 and 41e6.

For the valid detections, exccute the bstimation of Peak Depth for sostatically Compensated
Svamounts plus  the associated  Analysis of Data Dispersion. Then execute the uncompensated

29
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subcase sk = 2 oand Hp o = 0.000001 m)y of the bstimation of Peak Depth for Generally Compen-

sated Scamounts plas the associated  Analvsis ot Data Dispersion,

Make provision for the user to execute, automatically for the entire data track or, optionally.
for selected  individual detections, the bstimation  of Peak Depth tor Generally - Compensated
Scamounts and  the associated  Analysis ot Data Dispersion for arbitrarily  speciticd values of sk

and

Arrange the operational computer printout ot the input data and results as indicated by the
experimental data printouts reproduced in Appendixes A through C. for which credit is due to

Jehn Blhis of the Physical Sciences Sottwuare Branch.

REFERENCES

[ W, 1 Groeger, An Experimental Computer Algorithm  for Seamount Model Paramerer
Estimation Based on SEASAT-A Satellite Radar Altimetry, NSWC TR R1-200 (Dahlgren.
Vi, September 1981,

2 S. L. Smith 11 and W. J. Groeger, “Preliminary bvaluation of an Experimental Seamount
Detector and  First Collection of Trial Cases.” Unpublished Working Notes (Dahlgren. V.,
June 1981,

3. W. J. Groeger. Nores on Estimating the Seamount Slope from Vertical Deflecrion. NSW(C
TR 81-202 (Dahlgren. Va., September 1981).

4 . Zondek. Maximal Geoidal Elevation due to Simularcd Seamounts, NSWC: DL TR-3915
(Dahlgren, Va.. November 1978).
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APPENDIX A

YRIAL DATA FOR ISOSTATIC COMPENSATION
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SEAMOUNT J2ETECT OR
VERSION £t

- e e e e AR R W e

TYPZ OF COMPENSATICN = ISOSTATIC

CRUST THICKNESS = 5000.00 ™
L = 70.00 KM

CELN = ,0200 ™

L/G = 63024000 -14 M**¥2/GR
KHQ.M = 34000G60.0 GR/F¥*2
RHJO.R = 23500C0. 0 GR/¥**3
RH3.S = 2600060.0 GR/M*¥+*3
RHI.H = 1030000.0 GR/VM¥®#*3
K? = Le74U

KS = 2.000

COG ROUGHNESS OETECTOR WILL BE USED WITH

F (JATA WINOOW WIDTH FACTOR) = 1.30

PEJECT UATA SEGMENTS NOT INSIDE THE AREA BOUNDED BY:
LATITUSE = 32 o0

LONGITUDE = 285 330

*% NOTE - ANY DJATA SEGMENT WITH FEWER THAN
8y OATA POINTS WILL 8E REJECTED.

>>»3>>>>>»>»>»>» PROGCESS NEW OATA SEGMENT <<c<ccc<c«<

HEADER RECUORD

P L e

REV NUMAER = 1375

RHO = «21720

N z 3

CELTA 71IME =  +490024 SEC
SATcLLITE VibLes 6.7340 KM/SEC
NOes QF CATA POINTS = 161

®¥vr® DATA SEGMENT NOT IN DEFINED AREA, SKIP IT,

33
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>»»>>»>>»>> PRICESS NER DATA SEGMENT <c<ccccccc<

-—— - mwm .- -

IV NULM AR = 1375

O = « 21240

[ = 3

celvA TIve = «490024 SEC
SATALLITY VeLes 6.7663 KM/SEC
Nid.e CF SaTA PUOINTS = 156

*rvex IATA SEGMENT NCT IN DEFINED AREA, SKIP IT.

>>>>>>»>>> PROCESS NEW CATA SEGMENT <<cc<ccccc«<

HEATER RECORC

B et e Rt

Rev NUM2CR = 1375

khJ = 2120

N = 3

DcLTA TIME = +430024 SEC
SATeELLITe VEL.= €.7663 KM/SEC
NJe« OF GATA POINTS = ]

svsey NOT ENOUGH DATA POINTS IN SEGMENT, SKIP IT.

>>3»>>>>>>> PROCESS NEW DATA SEGMENT <ccccccccx

HEADER RECORD

e A e M m e am -

FEV NUMPER = 1375

FHO = «2120

N =3

peLrta TIME = 490024 SEC

SATeLLITE VEL. 6. 7790 KM/SEC
NO, OF TATA PUINTS = 1645

NUMBEP Of DATA POINTS IN EACH WINDOW = 22

NUM3ER OF JATA PCOINTS IN EACH *=COG*™ DERIVEOD WINOOW = 28
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WINIOW Nu. 1

FIRST: LATITuUCE
LONGITUDE

49 20 2 CEG+MIN,SEC
306 54 3€ CEG.MINLSEC

LAST t LATITUJE = &8 38 18 CEG,MIN,SEC
LONGITUIJE= 306 17 32 CEG.MIN,SEC

¥¥® REJECTEDy MIN. VERT. OEFL. IS LAST PT. OF WINJOW »%»

>>>>>>>>>> FROCESS NEh CATA SEGMENT <c<ccccccc

HEACER RECCRD

REV NUMReR = 1375

RHO = 2120

N = 3

DELTA TIME = 430024 SEC
SATELLITE VEL.= 6.7840 KM/SEC
NO. OF DATA POINTS = 994

NUMBER OF DATA POINYTS IN EACH WINJOW = 22

NUM3ER OF OATA POINTS IN EACH *COG*™ DERIVED WINDJOW = 23

e
T

e T e — . o
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WINODOW tO. 1

FIRSTY LATITUDE = 45 493 38
LONGITUDE= 304 45 49

LAST ¢ LATITUJE = 46 7 21
LINGITUDE= 304 11 49

**¥ QCJECTEU, MIN. VERT. DEFL.

WINIJICW NCo. 2

FIRSTt LAVITUDE = 39 1€ 57
LONGITUCE= 299 21 24

LAST ¢ LATITUdE = 38 33 28
LONGITUCE= 298 54 ]

ACCEZPTE. FOR FUKTHER ANALYSIS

WINDOW NO. 3

FIRST: LATITUDE = 32 45 59
LONGITUCE= 2935 32 21

LASY ¢ LATITUDE = 32 1 50
LONGITUCE= 295 2 35

ACCEFTELC FOR FURTHER ANALYSIS

R I A e e e W Y

C TR 8291

CEG.MIN,SEC
0EG,MNIN,SEC

CEG+MIN,SEC
OEG,MIN,SEC

IS FIRSY PT, OJF WINDOW ***

S BB - E W - -GG ® ST T . .

CEGyMIN,SSEC
CEGyMINLSEC

CEG2MIN,SEC
CEG+MIN,SEC

P e e I o R e e et

OEG+MINLSEC
CEGyMINLSEC

CEGyMINS,SEC
CEG+MIN,SEC

—cemeoeccccoseeecec e acncecaeraEoGETE tEEEPoo®eo o
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RESULYS COF ANALYSIS ON WINDCW NQ. 2

- A R W P L AR T D YR P W W D

GEOPHYSICAL CONSTANTS?

G/G = +68024000E-16 M**2/GR
RHO.S = 2600000.0 GR/M**3
RHO.W = 1030605.0 GR/M**3
RHO.R = 29503000.0 GR/M®**3
RHO.M = 3400000.0 GR/M**3

OCEAN DEPTH AND CRUST THICKNESS1

C
T

43900.0000 M
5000.0000 M

" oH

RESULTS FROM SEAMOUNT LOCATCR?

T.A = 145.74795 SEC
T.8 = 151.65393 SEC
NeA = =-35,552558 L]
N.S = =35,832828 L]
N.SM = =34,796667 [}
DELTA.A = -11.436224 ARC SEC
DELTA.B = 15.777345 ARC SEC
LONG.SM = 299,14165 0€EG

299 8 30 0EG, MIN,SEC
LAT.SM = 38,9342606 0EG

38 56 33 DEG,MIN,SEC

INITIAL ESTIMATES?

8.5 = 41153.715 M
N.C = 1.4977448 M
PHI.SC = 9.8951328 DEG

ESTIMATED SEAMOUNT PARAMETERS!
ISOSTATIC COMPENSATION

D.S = 1093.2883 M
PHI.S = 5.2848116 0EG
BeS = 41153.715 M
HeS = 3806.7117 M
BeR = 41153,715 M
HeR = 13281.194 M

37
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HeR
(M}

13604,
139009,
13281,
127172,

108400,

DATA DISPERSION ANALYSIS ON WINCOW NO, 2
AVG. GCEOQID HT. = L W1243731E-01 M
SATELLITE VEL., = 6.7840000 KM/SEC
TIME INTERVAL = «490024 SEC
EARTH RAOIUS = 6373000.0 M
UNPERTURBEO INPUT PARAMETERS?
C = 4900.04000 M
T = 5000.0008 M
FHI.SO0= 9,.,83951328 JEG
B.S = 41153.715 |
NoC = 1.,4977448 M
ERROR ESTIMATES?
DELTA D = 4S0.00000 M
DELTA T = 500.00000 M
CELTA PHILSO= .60457773 DEG
DELTA 3,°< = 4654,0519 L]
DELTA N.C = ~oblk932343 ]
RESULTS
PARAMETER NEW L.s PHI.S H.S B8R
CHANGED VALUE (M} (OEG) (M) (M)
0 5390.000 1491, 5.412 3899. L1154,
T 55(00.000 1171. 5.177 3729. 41154,
PHI.SG 10.500 1093. 5.285 3807. &1154.
8,S 45807.767 1239. 4.569 3661. 45808,
N.C 1.0648 1919, L.163 2981. &1154,
38

CHANGE
IN D.S
M)

397.50
78.154
g.

146.09

825.81
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RESULTS OF ANALYSIS ON WINDCW NC. 3

R R P S TR R T R R X T AR IR PR R R R R R Y

| +vves WARNING ~ ILL-CONCITICNEQ CASE ®%%ves

! GEOPHYSTICAL CONSTANTS?t

, 6/6 = .68024000E-14 M*32/GR
: RHO.S = 260000C.0 GR/M*%3
: RHO.W = 1030008.0 GR/M¥*3
; RHO.R = 2950000.0 GR/M®*3
; RHO.M = 3400000.0 GR/M*%3

i OCEAN DEPTH AND CRUST THICKNESS?

| 0
T

4000.0000 M
5000.0000 M

[

RESULTS FROM SEAMOUNT LOCATCR?Y

T.A = 265.53176 SEC
7.8 = 270.705177 SEC
T.SM = 268.05602 SEC
N.A = -42,206865 “
N.B = -42,330503 “
NeSH = =40.359934 M
DeLTA.A = =33.,073740 ARC SEC
DELTA.8 = 33.3620081 ARC sSeC
LONGeSM = 295.31911% DEG
295 19 S DEGyMINsSEC
LAT.SM = 32.357068 CEG
32 21 25 DEG4MIN, SEC

INITIAL ESTIMATES?

B.S = 32818.9938 ™
N.C = 1.5232942 M
PHI.SO = 24.156746 DEG

ESTIMATED SEAMOUNY PARAMETERS?
ISOSTATIC COMPENSATION

! 0.5 = 10.000000 M

‘; PHI.S = 6.9317687 DEG

| B.S = 32818.99% 9
HeS = 3990.0000 N
B«R = 32818.998 4
HeR = 13920.667 o)
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OATA ODISPERSION ANALYSIS ON WINDOW NO. 3

AVG. GEOQOID HT.

AVG. VERT. DEFL.

SATELLITE VEL.
TIME INTERVAL

EARTH RADIUS =

41243731E-01 M
«33135406 ARC SEC

6.7840000 KM/ SEC
« 430024 SEC

H H

6373000.0 M

UNPERTURBED INPUT PARAMETERS?

D = &4000.0000 M
T = 5000.0000 M
PHI.SO0= 24.156746 DEG
B.S = 32818,998 L]
N.C = 3,244L8749 M

ERRUOR ESTIMATES?S

DELTA O = 400.00000 ™
DELTA T = 500.00000 M
DELTA PHI.SG= .60457773 DEG
DELTA 8.S = 4654,0519 ~
DzLTA N.C = -.9734624€ M
RESULTS

CHANGE
PARAMETER NEW 0.S PHI.S H.S B.K HeR IN 0.S
CHANGED VALUE (M) (DEG) (M) (L)) (") M)
o 4400.000 10. 7.619 4390, 32819. 15316, 0.
*2¥¥% WAPNING - ILL-CONODITIONED CASE #s¥ss
T 5500.000 10. 6.932 3990. 32819. 13921, o.
$#2%% WARNING - ILL-CONODITIONED CASE ¥swss
PHI.SO 24.761 10. 6.932 3990, 32819. 13921, 0.
*¥88% WARNING = ILL-CONOITIONED CASE ®*wss
B+S 37673.050 10. 6.078 3990. 37473. 13921, 0.
$3%%% WARNING - ILL-CONOITICNED CASE s#ses
N.C 2.271 10. 6.932 3990. 32813. 13921. 0.

#3¥3¥* WARNING - ILL-CONDITICONED

CASE svss»
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»>»>>>>>»>»> PROCESS NEW DATA SEGMENT <<c<€<<ccc<«

HE ADER RECORD

REV NUMBER = 1375

RHO = «2120

N = 3

DELTA TIME = 490024 SEC
SATELLITE VEL.= 6.7800 KM/SEC
NO. OF BATA POINTS = 226

sv®se QATA SEGMENT NOT IN DEFINED AREA, SKIP IT.

>>>»>>>>>>> PROCESS NEW DATA SEGMENT <<c<c<ceccc<

HEACER RECORQ

eooecoaececeocmwaas

REV NUMBER = 1375

RHO = «2120

N =3

DELTA TIME = «490024 SEC

SATELLITE VEL. 6.7480 KM/SEC
NO. OF DATA POINTS = 3048

"

svses QATA SEGMENT NOT IN DEFINED AREA, SKIP IT.

>>>»>>>>>>> PROCESS NEW DATA SEGMENT <<<<<c<c<c«<

HEADER RECORD

REV NUMBER = 137%

RHO = «2120

N = 3

DELTA TIME = 490024 SEC
SATELLITE VEL.= 6.7300 KM/SEC

NO. OF DATA POINTS = 2206

*ssxs JATA SEGMENT NOT IN DEFINED AREA, SKIP IV,

srvrroenRES N8ZSESO ////7 END OF LISY /777
s25v33550%s NBZSESC /777 END OF LISY 7747/
41
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APPENDIX B

TRIAL DATA FOR A TYPICAL CASE

OF GENERAL COMPENSATION
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SEAMOCUNT OETECTOR
VERSION EE

USER INPUT

TYPE OF COMPENSATION = GENMERAL

CRUST THICKNESS = 5S000.00 M

SK = 2.C0

HR = 3200.0000 M

L = 70.00 KM

DELN = .0200 ™

G/6G = «68024000E-14 M**2/GR

RHO .M = 3400000.0 GR/F**3

RHO.R = 2350000.0 GR/V*3%3

RHO,.S = 2600000.0 GR/ M*%3

RHO.W = 1030000.0 GR/#+¥*3

K3 = 1.760

K5 = 2.00¢8

COG ROUGHNESS OETECTOR WILL BE USED WITH
F (DATA WINDOW WIOTH FACTOR) = 1.30
REJeCT OATA SEGMENTS NOY INSIDEZ THE AREA BOUNDED BY!
LATITUDE = 30 60

LONGITUOE = 285 330

¥% NOTE - ANY OATA SEGMENT WITH FEWER THAN
80 DATA POINTS WILL BE REJECTED.

>>»>»>3>»>»>>3> FROCESS NEW OATA SEGMENT <€<<c<<cc<

HEADER RECORO

REV NUMBER = 1375

RHO = «2120

N =3

DELTA TIME = L490024 SEtC
SATELLITe VEL.= 6.7840 XM/SEC
NO., OF DATA POINTS = 141

seves DATA SEGMENT NOT IN DEFINED AREA, SKIP IT,
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>>>>3>>>>»>»> PROCESS NEW OATA SEGMENT <<<c<<e<cc<<<

HE ADER RECORD

REV NUMBER = 1375

RHO = «2120

N = 3

DELTA TIME = L<490%24 StC
SATELLITE VELe.= 6.7660 KM/SEC
NJe OF CATA POINTS = 156

*exs¥ JATA SEGMENT NOT IN CEFINED AREA, SKIP IT.

>>>>>>>>>> PROCESS NEW DATA SEGMENT <<ccc<ccce<c

HEACER RECORD

- e - - - -

REV NUMBER = 1375

RHO = «2120

N = 3

CELTA TImME = +490024 SEC
SATCLLITE VEL.= 6.7660 KM/SEC
Nu., OF UATA POINTS = 8

veses NOT ENOQUGH DATA POINTS IN SEGMENT, SKIP I,

>>>>»>>>»>3>> FROCESS NEW DATA SEGMENT <«<<c<<c<ccecc«<

HEAJER RECJIRD

- - -

FEv NUMBER = 1375

O = +2120

N = 3

DELTA TIME = 490024 SEC

SATELLITE VEL. 6.7730 KM/SEC
NO., OF DATA POINTS = 1645

NUMIER OF OATA POINTS IN EACH WINOOW = 22

NUMRER CF DATA POINTS IN EACH "COG™ QERIVED WINODOW = 28
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WINJOWN NU. 1

FIRSTT LAVITUDE = «3 290 2 DEG»MIN,SEC
LONGITUDE= 306 S4 36 DEG,MIN,SEC

LAST ¢ LATITUDE = 48 38 18 DEG,MIN,SEC
LONGITUDE= 300 17 32 DEG,MIN,SEC

¥v* REJECTEC, MIN. VERT. OEFL. IS LAST PT, 0OF WINDOW *%**

O - D D D wr D e G R e M A Gl W WD ER D S A D D R S e D D AP A SR D R WD P MR M D G D W M AP A WP A A R D A A W W e W e

>>>>»>>>>>> PRCCESS NEW DATA SEGMENT <<c<c<c<ccc<<c

HEADER RECORD

REV NUMBER = 1375

RHO = «2120

N = 3

DELTA TIME = 490024 SEC
SATELLITE VEL.= 6. 7340 KM/SEC
NO. OF DATA POINTS = 994

NUM3ER OF DATA POINTS IN EACH WINDOW = 22

NUM3ER GF DATA POINTS IN EACH "™COG™ DERIVED WINDOOW

28

47
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WINJOOW NC. 1

FIRST: LATITUOE
LONGITUOE

4% &9 38 DEGsMIN,SEC
306 4S5 49 DEG.MIN,SEC

LAST ¢ LATITUDE Lo 7 21 DEG,MIN,SEC
LONGITUDE= 304 11 49 DEG+MIN,SEC

s** JLJECTEO, MIN. VEKT. OEFL. IS FIRST PT. OF WINOOW *%*

e e D un D e Y W AR D mm S P A R A WD A D D S W D TR G MR N TR R L WL W U S D R AR AP D O G WP D D WD D ML D e A D W W R W W AP e

WINCOW NU. 2

33 1€ 67 DEGWMIN,SEC
293 21 24 DEG.MIN,SEC

FIRITT LATITUDE
LONGITUCE

W n

38 33 28 DEG.MIN,SEC
298 5S4 0 OcGoMIN,SEC

LAST ¢ LATITUDE
LONGITUJE

ACCtPTEC FOR FURTHER ANALYSIS

WiINOUW NO. 3

FIRST: LATITUDE = 32 45 69 DEG.MIN,SEC
LONGITUDE= 295 32 21 CEG.MIN,SEC

LAST ¢ LATITUDE = 32 1 50 DEG.MIN,SEC
LONGITUCE= 295 8 35 CEG.MIN,SEC

ACCEPTED FOR FUPTHER ANALYSIS

e n e . A W W W R W AL WD TS G D B A R W D R A L MDA W AP W AP U D AP GG ek W S R e o -

48
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RESULTS GF ANALYSIS ON WINDCW NCe 2

CeOPHYSICAL TONTTANTS!?

G/6 = .00 l2&kI00E-14 M*®2/GR
RHO.S = 2684000.90 GR/M¥»3
FAO.W = 1L3CH0s.0 HGR/M%%3
RHO.x = 24953090.0 JR/M%*3
RHOev = 3400G003.0 SR/sM®* 3

OCEAN QEFTH AM; CRUST THICKNESS?

4903.0000 M

| 8]
‘ ©J00.00C0 ™

T

"op

GENERAL CCHPENSLTION DATAS

SK
HerR

2.3050000C
3200.000¢0 ™

RESULTS FROM SEAMOUNT LOCATOR3

T.4 = 145,74795 SEC |
T.8 = 151.55393 SEC
T.SM = 148.30335 SEC
N. A = -35,552558 "
N.S : -35.402328 M
NeSM = -34.736667 "
CELTALA = =11.436224 ARC SEC
DELIA.3 = 15.777345 ARC SEC
LONG.SM = 299.14165 DEG
299 8 30 DEGoMIN, SEC
| LAT.SM = 38.942606 DEG
| 38 56 33 DEG, MIN, SEC

! INITIAL FSTIMATESH

B.S = 41153.715 M
. N.C = 1. 49377443 M
f PHI.SO = 9.8951328 0EG

‘J ESTIMATEQ SEAMOUNT PARAMETERSH
: GENERAL  COMFENSATION

0.5 = 1332.4162 M
PHI.S = 4.1243482 DEG
8.5 = 41153.715 v
HeS = 2967.5138 -
B.R = 32307.429 M
HeR = 3200.3009 ™

49
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4 o e e e - R L P R S D M A W W AW WD R W B W M WD W

avG,. GECl
AV3. VERT

FIMz INTE

Ei2TH

inrERYYRRED INPUT PARAMETERS?

w
.
Nl
e S

bl

93}
o
[EO T T T I A

ERRIR EST

ELTA D
el T4 T
CELTA PHI
CELTA B.S
TELTA N,LC

PAKAHMETER
CHANGED

- - e - -

8] 5

0 HT.
. VEFL

H n

VEL.
RVAL

RADIUS =

4300.0000
5000.0000
3.39513238
41153. 715
149774438

IMATESS

430
5@0
«b60
465
-kt

«SD

Wl

NEW
vALUE

- -

390.000

T 5500.000

PAT.SL
B.5 45

MO

10.500

807.767

1.048

2
«41243731E-01 M
«83135406 ARC SEC
€.7840000 KM/ SEC
« 430024 SEC
6373000.0 M
“
L
JEG
M
b ]
.00000 M
«00000 M
457773 DEG
4.,0513 M
932343 M
RESULTS
D.S FHI«S H.S B4R
M) (0EG) (M) M)
¢378. 4.186 3012. 82307,
1948. 4.103 2952. 82307,
1932. 4,124 2968. 82307.
2063. 3.544 2837. 91616,
2296. 3.620 2604. 82307.
50

3200.0
3200.0
3200.0
3200.0

3200.0

CHANGE
IN 0.5
M)

coaaeo

uS.T0
15.330
g.

130.99

363.78
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RESULTS LF ANALYSIS ON WINDOW NO,

Fevr® WARNING -

GEOPHYSICAL CONSTANTS!

676 = .b65024000&E-14 M**2/GR
RHO.S = 2600000.0 GR/M®*3
RHOWW = 10330004d.90 GR/M¥*+3
RHO.R = 295000043 GR/M**3
RHO.M = 3400000.0 GR/M**3
OCEAN DEFTH AND CRUST THICKNESS?
D = 4000.00090 M
T = 65000.0000 M
GENERAL COMPENSATION NDATA?
SK = 2.0004J000
HeR = 3200.0000 M
RESULTS FROM SEAMOUNT LJCATOR?
T.A = 265.5317¢ SEC
T.8 = 270.70577 SEC
T.SM = 268.,05€02 SEC
N.A = =42.,206865 "
N.B = =42,330503 M
NeSM = «=40.359934 L]
DELTA.A = =-33.073740 ARC SEC
DELTA.B8 = 33.3€2081 ARC SEC
LONG.SM = 295,31811 DEG

295 19 § DEG4MIN, SEC
LaT.SM = 32.357068 BEG

32 21 25 CEGsMIN, SEC
INITIAL eESTIMATES!
B.S = 320816 .998 M
PHI.S0 = 24.15€746 DEG
ESTIMATET StAMOUNT PARAMETERS?
GENERAL COMFENSATION
DeS = 10.000000 “
PHI.S = 6,9317687 JEG
HeS = 3990.0C00 b
BeR = 65637.3906 9 Sl
HeR = 3200.0G00 M

ILL-CONDITICNED CASE ®eres
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DATA DISPERSION ANALYSIS ON WINCOW NOe. 3

P e R P T L LR RN L T YN X

AVGe. GECID HT.
AVG. VEXT. OEFL.

s U41243731E-01 M
83135406 ARG SEC

SATSLLITE VEL.
TIME INTERVAL

6.7340000 KM/SEC
«490024 SEC

EARTH RADIUS = 6378000.0 M

UNPERTURAED INPUT PARAMETERSH

0 = 4000.0000 b
] = 50060.0000 4
PHI.S0= 24,156746 DEG
BeS = 32818.998 N
N.C = 3.2648749 ™

EXROR ESTIMATES?

HeR
(M)

DELTA 9O = 400.00000 M
DELTA T = 500.,00000 M
DELTA PHI.SO= .60457773 CEG
CELTA 8.5 = 4654.0519 M
DELTA N.C = =.973456246 N
RESULTS
PARAMETER NEW DeS PHI.S H.S BeR
CHANGED VALUE (M) (DEG) (M) )
D L4400,000 10 7.619 4390. 65638.

*ev33 WARNING - ILL-CONOITICONEO CASE ®vves

T 5500.0060 10. 6.932 3990. 65638.
#4223 WARNING = ILL-CONOITICNED CASE w¥sss

PHI.SQ 24,7061 10 64932 3990. 65638.
*e%¥® WAFPNING - ILL-CONOITICNED CASE wesss

B.5S 37473.054 10, 6.078 3990. 74946+,
$¥8%% WARNING = ILL-CONOITICNED CASE eerees

N.C 2.271 82. 6.803 3918. 65638.

3200.0

3200.0

3200.0

3200.0

3200.0

CHANGE
IN D.S
(M}

0.

0.

0.

0.

71.523
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>>»>3»3>»»> PRICESS NEW DATA SEGMENT <<cg<<<<<«<

HEAZEKR RECLRD

- e - e

REV NUMBER 1375
PHO «2120
N 3

DELTA TIwE « 490024 SEC
SATELLITE VEL. 6.7800 KM/SEC
NO. OF DATA POINTS = 226

Hohonon

srexx OATA SEGMENT NOT IN JEFINED AREA, SKIP IT,

>>>>>>>>»>> PRICESS NEW DATA SEGMENT <<cc<cccc<<

HEACER PECUORD

REV NUMBER = 1375

RHO = «2120 )
N =3

DELTA TVIME = .490024 SEC

SATELLITE VEL, 6.7481 KM/SEC
NO. OF DATA PCINTS = 3048

»xexx QATA SEGMENT NOT IN OEFINED AREA, SKIP IT.

>>»>>»>>»3>>> PRIOCESS NEW DATA SEGMENT <<cc<cc<ccc<

HEADER RECORD

- - - -

REV NUMBER = 1375

RHO = «2120

N =3

QELTA TIME = +490024 SEC

SATZLLITE VvElL. 6.7600 KM/SEC
ND. OF (CATA POINTS = 2206

sxs¥s OATA SEGMENT NOT IN DEFINED AREA, SKIP IT.

MR s NBZSESN /777 END OF LIST 777/
EIFTENBRES NBZSESN /777 ENO OF LIST /777
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APPENDIX C

TRIAL DATA FOR ABSENCE OF ROOT
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SEAMOUNT DETECTOR
VERSION EE

USER INPUT

TYPc OF COMPENSATICN

1)

GENERAL - UNCOMPENSATED

CRUST THICKNESS = 5000.00 M
SK = 2.00

HR = «.10000000E-05 ™

L = 70.00 KM

DELN = .0200 ™

6G/G = «68024000E~-14 M**2/GR
RHO .M = 3400000.0 GR/N®*3
RHO.R = 2950000.0 GR/M**3
RHO.S = 2600000.80 GR/F*%3
RHO W = 1030000.0 GR/M*¥3
K3 = 1.740

K6 = 2.000

COG ROUGHNESS DETECTOR WILL BE USED WITH
F (DATA WINOOW WIDTH FACTOR) = 1.30

REJECT DATA SEGMENTS NOT INSIOE THE AREA BOUNCED BY?
LATITUDE 30 60
LUGNGITUDE 28% 330

®¥ NOTE - ANY DATA SEGMENT WITH FEWER THAN
80 DAYA POINTS WILL B8E REJECTED.

>>>3>>>>>> PRCCESS NEW DATA SEGMENT <<<<cc<<<<<

HEADER RECCRD

P X 2 R L TN P

REV NUMBER = 1375

RHO = «2120

N =3

DELTA TIME = +430024 SEC
SATELLITE VEL.= 607840 KM/SEC
NO. OF DATA POINTS = 141

veses DATA SEGMENT NCT IN DEFINED AREA, SKIP IT,

57
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>>3>>>>>>> PROCESS MEW DATA SEGMENT <<<c<ccc<<e<

HEAGER RECORD

S > o wp -

REV NUMBER = 1375

RHO = «2120

N = 3

DELTA T ImE = .49082% SEC
SATELLITE VELe= 6. 7660 KM/SEC
NO. OF [CATA POINTS = 156

ssss% JATA SEGMENT NOT IN OEFINEO AREAs SKIP IT.

>>>>3>>>>> PRICESS NEW DATA SEGMENT <<<<<<¢c<<<

HEADER RECORD

-y - —— - -

REV NUMBER = 1375

RHO = «2120

N =3

DELTA TIME = +490024% SEC
SATELLITE VEL.= 6.7660 KM/SEC
NO. OF DATA POINTS = 8

$ess% NCT ENOUGH DATA POINTS IN SEGMENT, SKIP IT.

>>>>>>>>>> PFROGESS NEW DATA SEGMENT <<<<<<cc<<c

HE ADER RECORD

- e W W - w - -

REV NUMBCR = 1375

RHO = «2120

N = 3

DELTA TIME =  +490024 SEC
SATELLITE VEL.= €.7790 XM/SEC

NO. OF CATA POINTS = 1645
NUM3ER OF DATA POINTS IN EACH WINDOW = 22

NUMBER OF OATA PQINTS IN EACH *“COG™ DERIVED WINDOW = 28
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- D = L D D > > P > 4D A D . -

WINOQW NG. 1

FIRST: LATITUOE = 43 20 2 DEG4MIN,SEC
LONGITUUOE= 306 54 36 DEGsMIN,SEC

LAST 3 LATITUQOE = 438 38 18 DEG.MIN,SEC
LONGITUDE= 306 17 32 DEG+MIN,SEC

*%¥% REJECTED, MIN. VERT. OEFL. IS LAST PT. OF WINODOW #%*

>>>>>>>>>> PROCESS NEW DATA SEGMENT <<<ccccc<<c<

HEACER RECORD

1375
«21240

REV NUMBER
RHO

N 3

DELTA TIME + 490024 SEC
SATELLIYE VEL. 6.7840 KM/SEC
NO. OF OATA POINTS = 994

| NUMBER OF DATA POINTS IN EAGH WINDOW = 22

NUMBER OF OJATA FOINTS IN EACH “COG™ QERIVED WINDOW = 28

59




WINSOW NO.

FIRSTs LATITUDE 46
LONGITUGE= 304

LAST ¢t LATITUDE 46
LONGITUDE= 304

¥¥* REJECTED, MIN., VERT,

WINOOW NG

FIRSTt LATITUDE 39
LONGITUOE= 299

LAST t (ATITUDE = 338
LONGITUDE= 293

49 38
45 4§

T 21
11 49

DEFL.
1€ 57
21 24
33 28
S4 0

ACC-PTEQ FOR FURTHMER ANALYSIS

D = - = A - D D WP W W D WS W A -

WINJOW NO,

FIRST:

LAST 1

LATITUDE
LONGITUDE

LATITUDE
LONGITUDE=

32
29%

32
295

45
32

1
8

59
21

50
35

ACCEPTED FOR FURTHER ANALYSIS

D e D s A P AP D D EDES WD D D D D D R P D DD D WD S D LR D W D A DA D D G W DR R D DGR GS e AR WD TP D -

CEG,MIN,SEC
GEG4MIN,SEC

DEG yMIN,SEC
DEG, MIN,SEC

IS FIRST PT.

DEGy MIN,SEC
CEGoMIN,LSEC

0EG, MIN, SEC
DEG 4 MIN,SEC

- P T D G D L D AP W R AR oD WD W . e

DEG,MIN,SEC
DEG,MIN,SEC

DEG+MIN,LSEC
OEG4MIN,SEC

60

OF WINDOW se®e
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RESULTS OF ANALYSIS ON WIMOCN NC. 2

YA P > W AT e L T =W ARG WA W W WD LG W W W w D

GEOPHYSICAL CONSTANTSH

G/6 = .68024000E-14 M**2/GR
RH0.S = 2600000.0 GR/M®»*3
i RHO.W = 1830000.0 GR/M*¥*3
: RHO.R = 2950000.0 GR/N**3
; RHOM = 3400000.0 GR/M*+3

OCEAN DEPTH AND CRUST THICKNESS!

0
T

4900.0000 M
5430.0000 ]

1 GENERAL COMPENSATION DATAS

; SK = 2.8000000
i HeR = «10000000E-05 M
RESULTS FROM SEAMQUNT LOCATOR? '
T.A 2 145.74795 SEC
T.3 = 151.85393 SEC
T.54 = 148.80395 SEC
N.A = =35.552558 |
N.B = ’350602828 "
N.S™ = =34.796667 M
DELTALA = <11.43622% ARC SEC
DELTA.B = 15,777345 ARC SEC
LONG.SM = 293,14165 0EG
299 8 3¢ CEG,MINy SEC
LAT,SM = 33.942604 0EG
33 56 33 OEG,MIN, SEC
INITIAL ESTIMATES?!
8.3 s 41153.715 M
N.C = 1 4977448 M
PHI.SO = 9.395132% DEG

ESTIMATED SEAMOUNT PARAMETERS!

GENERAL COMPENSATION ~ NO RCOT
C.S = 3588.2760 M

PHI.S = 1.8256144 NEG

B85S = H1153.715 b

HeS = 1311.7240 4

HeR = 41G000000E~-05 M
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o
CHANGE

HeR IN B.S

(M) M)
«10000€E=05 L64,07
«10000E-05 «54133E~08
«10080E-05 0.
«10000€E-05 151.81
«10000E-05 387.39

DATA CISPERSION ANALYSIS ON WINCOW NOo 2
AVGe GEOID HTe = J41243731E-01 M
AVG. VERT. DEFL. = .83135406 ARC SEC
SATELLITE VEL. = 6,7840000 KM/SEC
TIME INTERVAL = « 490024 SEC
EARTH RADIUS = 6378000.0 ™
UNPERTURBED INPUT PARAMETERSE
0 = 4900.0000 M
T = 5000.0000 M
PHI.S0= 93.8951328 DEG
BoS = 41153.715 9
NeC = 1.4977448 9
ERROR ESTIMATEST
DELTA O = 490.00000 "
DELTA T = 500.00000 M
DELTA PH1.SO0= 60457773 CEG
DELTA B.S = 4654.0516 M
DELTA NeC = =-.44932343 M

RESULTS
PARAMETER NEW 0.S PHI.S H.S BeR
CHANGED VALUE (M) (DEG) (M) ™)
0 5390.000 4&052. 1.862 1338, 82307.
T 5500.000 3588. 1.826 1312, 82307.
PHI.SO 10.500 3588. 1.826 1312, 82307.
8.5 45807.767 3740. 1.450 1160. 91616,
N.C 1.048 3976. 1.287 924. 82307.
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RESULTS OF ANALYSIS ON AINDCW NOC. 3

D R D D WD S U S G W G A Y W WM W T G AW e D e

GEOHHYSICAL CONSTANTS?

G/G = «60024000E-14 M®**2/GR
RHO.S = 26000006, 0 GR/M**3
RHO.W = 1036603.9 GR/H4**3
RHO.? = 2%50000.0 GR/M**3
RHAO.% = 3400003.80 GR/M*®*3

OCEAN DEPTH AND CRUSTY TYHICKNESS?

4000.0000 M
5000.0000 4

T

GENERAL COMPENSATION DATA

SK = 2.,0060000
RESULTS FROM SEAMOUNT LOCATOR: ,
T.A = 265.,53176 SEC
T.8 = 270.,70577 SEC
T .54 = 268,05602 SEC
N.A T -42.206865 L]
N.B = =-42.,330503 L]
N«SM = ~40.359934% M
DELTA.A = -33.073740 ARC SEC
ODELTA.B = 33.362081 ARC SEC
LONG.SM = 295,31811 DEG

295 19 5 OEGyMIN, SEC
LAT.SM = 32,3570638 DEG

32 21 25 DEGy MIN, SEC

INITIAL ESTIMATESS

8.5 = 32818.998 M
N.C = 3.244L874L9 “
PHI.SO0 = 24.156746 DEG

ESTIMATEC SEAMOUNT PARAMETERS?
GENERAL COMFENSATION - NO RQOT

613.88354 |
5.8306771 DEG
32518.998 “
33566.1165 “
65637.996 N
«10003000E-05 M
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HeR
(M)

«10000E~0D5
«10030E~-05
+10080E-05

+10000E~05

DATA OI>PEQ°ION ANALYSIS ON WINCOW NO. 3
AVG. GEOID tT. = J412643731E-01 M
AVG. VERT. DEFL. = 483135406 ARG SEC
SaT_LLITE VEL. = 6.7363000 KM/SEC
TIMz INTERVAL = « 490024 SEC
EARTH RADIUS = 6373000.0 M
UNPERTURBED INPUT PARAMETERSS
0 = 40G0.0000
T = 5000.0000
PHI.SG= 24.156746
B.S = 320618.398
N.C = 3.2448749
ERROR ESTIMATES:
DELTA O = 400.,00004 M
DELTA T = 500.00000 M
DELTA PHI.SO0= .60457773 CEG
CELTA 8.5 = 4654.0519 M
DELTA N.C = =.97346246 M

RESULTS
PARAMETER NEW 0eS PHI.S H.S BeR
CHANGED VALUE (M) (DEG) (M) L1
0 4400.00C 943, 6.013 3457. 65638,
T 5500.000 614 5.891 3386. 65638,
PHI.SO 244761 616. 5.891 3366, 65638,
8.5 37473.050 1055, 4.49% 2945, Te94b6.
N.C 2271 1571, 4.232 2429, 65638,

«10000E~-D5

CHANGE
IN DS
M)

329.17
.58208£-08
e

440,70

957.46
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»>>>>3>>>> FRICESS NEW JDATA SEGMENT <<<<<cc<<<<

HE ADER RECORD

- e mr i w -

REV NUMBER = 1375

RHO = 2120

N = 3

DELTA TIME = +490024 SEC
SATELLITE vites= 6.7300 KM/SEC
nOd. OF CATA POINTS = 226

®xxes GATA SEGMENT NOT IN DEFINED AREA, SKIP IT.

>>>>>>>>>> FROCESS NEW DATA SEGMENT <<<<<<cec<«<

HEACER RECORD

REV NUMBER = 1375

RHO = «2120

N = 3

ODELTA TIME = +430924 SEC

SATELLITE VEL. 6.7483 KM/SEC
NO. OF QATA POINTS = 3048

¥rxe®x DATA SEGMENT NOT IN DEFIMED AREA, SKIP [T,

>>>>>>>>>> PROCESS Nfw DATA SEGMENT <cc<<ccecc<

HEAZTER RECORD

- oD s o wv -

KEV NUMB3ER = 1375

RHO = «2120

N = 3

DELTA TIME = L490024 SEC

SATELLITE VEL, 6.7300 KM/SEC
NO. OF DATA POCINTS = 2206

»e¥ss OATA SEGMENT NOT IN DEFINED AREA, SKIP IY,

rerEvErNER N3Z3g5L /777 ENC QF LISY /sz27/
e REEY NBZSeESL 7777 END OF LISY /777

05




T L IR

e

j 3

o
BAEEE
ey

!.ﬁm s u ridi




M—'

NSWC TR 82-91

DISTRIBUTION

Defense Mapping Agency
Naval Observatory Buitding 36
ATTN: OO W, Williams
C. Martin
P Schwimmer
W, Senus
i R. Berkowits
Washington, DC 20360

Defense Mupping Agency
Acrospace Center
ATTN: L. B. Decker
M. Schultz
K. Nelson
St. Louis, MO 03118

Pefense Mupping Ageacy
Hydrographic: Topographic Center
6500 Brooks Lane
ATTN:  H. Heuerman

J. Hammack
Washington. DC 20313

Defense Technical Information Center
Cameron Station
Alexandria, VA 22314 (2)

Library of Congress
ATTN:  Gitt and Exchange Division H
Washington, bC 20540

Commander

Naval Oceanographic Otfice

NSTI. Station

ATTIN: T, Davis 3
J. Hankins
S. Odenthal

Bay St. Louis, MS 39522

NASA - Wallops Flight Center
ATIEN: ). McGoogan
Wallops Island. VA 23337

NASA - Goddard Space Flight Center
ATTIN: ). G. Marsh

R. Kolenkiewicz
Greenbelt, MD 20771

Jet Propulsion Laboratory
4800 Oak Grove Drive
ATIN: W, L. Giberson

P. Rygh

A. Loomis

J. Lorell

G. Born
Pasadena. CA 91103

NOAA - National Ocean Survey/National Geodetic Survey
6001 Exccutive Blvd,
ATTN: B. H. Chovitz
B. Douglas
C. Goad
Rockville, MD 20852

NOAA - Pucific Marine Environmental Laboratory
ATTN: 1. Apel

M. Byme
Scattle, WA 98105

Acrospace Corporation

2350 Fast E) Segundo Boulevard
ATVIN:  Library

1 Segundo, CA 90245

Applicd Physics Laboratory

Johns Hopkins University

NO21 Georgia Avenue

ATTN:  John McArthur
C. Kilgus

Silver Sprine. MD 20910



NSWC TR 82-91

DISTRIBUTION (Continued)

Oceanographer of the Navy
Naval Qoservatory Building 1
Washington, DC 20360

Naval Occanography Division

Naval Observatory Building 1

ATTIN:  Code NOP-932 (H. Nicholson)
Washington, DC 20360

Deputy Chiet of Naval Operations
ATTN:  NOP-211D
Washington, DC 20350

Strategic Systems Project Office
ATTN:  SP20123 (P. Fisher)
Washington. DC 20376

Office of Naval Rescarch
800 N. Quincy St.
ATTN: P C. badgley
Ardington, VA 22217

Naval Research Laboratory
ATTN: V. Noble

“p. Vogt
Washington, DC 20375

Communder
Pleet Numerical Oceanography Center
Monterey, CA - 93940

Department of the Air Force

HQ Space & Missile Test Center (AFSO)
ATTN.  Sven C. bmberg

Vandenberg Air Foree Base, CA 93437

NASA Headquarters

600 Independence Ave., S.W.
ATIN: W, I Townsend
Washington, DC 205406

University of Texas
Dept. of Acrospace Engineering
ATTN:  B. D. Tapley
8. Schultz
Austin, TX 78712

Scripps Institution of Oceanography
ATTN: R, Stewart

R. L. Bernstein
LaJolla. CA 92093

Woods Hole Oceanographic Institute
ATTN:  J. AL Whitchead
Woods Hole. MA - 02543

Institute of Murine and Atmospheric Scienee

City University of New York '
ATTN:  W. . Pierson

New York, NY 10031

Department of Geodetic Science
Ohio State University

ATTN: R. Rapp

Columbus, OH 43210

Local:

k41

E431 (10}
K05

K10

K104 (Ugincius)

K104 (Zondek)

Kl

K12 (40
K12 (Groeger) 40
K12 (Smith)

Ki3

K14 (5)







