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INTRODUCTION

This document presents the data analysis results supporting
the Omega performance evaluation summaries presented in Volume I,
Section 5.3, Omega Performance Evaluation at the ONSOD Fixed
Monitor Sites. The following listing relates each appendix to
the Volume I Omega Performance Evaluation section which it
supports.

VOLUME I VOLUME II

5.3.2 Kwajalein Data Appendix A
5.3.3 Orote Point Data Appendix B
5.3.4 Clark Data Kppendix C
5.3.5 Tsushima Data Appendix D

t i

xi
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APPENDIX A
KWAJALEIN DATA

This appendix contains data which have been derived from
magnetic tape recordings made at the ONSOD Omega monitoring
site at Kwajalein , Marshall Islands. The total data base
available from Kwajalein is summarized in Table 4.1 of the
main text. Data representative of high solar illumination
and low solar illumination months were selected from the total
data base for detailed examination and analysis. These
selected data have been formatted into convenient graphical
presentations for inc lusion in this appendix.

Three types of related graphic presentations of the
Kwajalein data are presented . These are:

(1) Phase Difference Monthly Summaries: Diurnal plots
of the average mon th ly  phase d f ffirence  between
pairs of Omega signals are provided. These plots
represent data as observed by the Kwajalein Omega
receiver and prior to processing or the addition
of PPCs.

(2) LOP Monthly Summaries: The phase difference data
of item (1) wëi~e corrected with PPC values suppliedby ONSOD , normalized to the Kwajalein site location
and presented as diurnal plots of the monthly average
LOP . Also included in the LOP monthly summaries is
the diurnal standard deviation of the measured data.

(3) Position Fix Summaries: Data from pairs of LOPs were
combined to obtain site location as determined from
the Omega data. Site location values were compared
to the known geographic locations of the Kwajalein
site to provide diurnal plots of north and east

- - position fix errors.

The Kwajalein data plots are presented in sequenccs which
are related to their method of generation. All plots for the
month of January are presented as a group followed by the plots
for September.

Al

_ _  - - _ _ _-. V - -~~- • - : - . . 
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The sequence of the presentation of the January data is

summarized in Figure A.l . Four plots of measured phase are

followed by their related LOP monthly summaries. LOP pairs

are then combined to produce pairs of north and east error plots

which follow the LOP monthly summary plots. The September plots

are presented in a similar manner as shown in Figure A.20 , page

A22. 
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APP1~N I ) I X B
0ROT 1~ PO i NT DATA

T h i s  ap p cn dj  x c o n t a i n s  d a t  a which haVe been derived f r o m
magnetic tape recordings made  at the ONSOI) Omega monitoring
site at Orote Point , Guam . The t o t a l  dat .:l bas e  a v a l  l a bl e  f rom
Oro t e  P o i n t  i s  s u I u n I a rj z e d  ~n T h h i e  4 . 1  of t h e  m a i n  t e x t .  D a t a
taken d u r i n g  t h e  m o n t h s  of Ii eh I -u a l - y , March , J u l y ,  and September
were s e l e c t ed  f rom the  t o t a l  d a t a  base  for detai led ex a m i n a t  ion
and a n a l y s i s. Th ese se l e c t e d  d a t a  have  been f orma tt ed in to
conven i en t  g r a p h i c a l  p r e s e n t a t i on s  for i n c l u s i o n  in th i s  append  ix -

Three types  of r e l a ted gr aph ic  pr es en ta t ion s of the Orote
Po in t  d a t a  ar e  presen ted . These a re :

( 1 )  Phase  I) i f fe r ence Month l y  Summar i e s :  D i u r n a l  p l o t s
~T~ the ave rage  m o n t h l v  p h a s e  difference between
pal  rs of Omega s i g n a l s  a re  p r o v i d e d . These p l o t s
r e p r e s e n t  d a ta  as obse rved  b~- t h e  Ot-ote Point Omega
r e c e i v e r  and p r i or to p roces s i n g or t h e  a d d i t i o n  of
PP Cs.

( 2 )  LOP ~ -~nthly Summa i-ies: i’he pha se di f f er en ce da t a
of i tem (T) wet-c cort-ected with PPC values supp i  led
by ONSOE’), normalized to t h e  Orote Point site location
and p r e s e n t e d  as d i  u r n a  I p lots of t h e  m ont  h i  v ave  rage
l.OP . Al so i nc  1 tided in the LOP m o n t h  l v  s u m m a r i e s  i s
the d i u r n a l  St a n d ar d  dev I at ion of t h e  m easu  red d at  a

(3) Posi t ion  Fix S u m m a r i e s :  D a t a  f rom p a i r s  of l OPs wet-c
comh Fned to o b t a i n  s i t e  l o c a t i o n  as d e t e r m i n e d  f r o m
the Ome ga d a t a .  Site locatio n v a l u e s  W C I C  compared
to t h e  known geographic locations of the Orote Point
site to provide d i u r n a l  i lot s of n o r t h  and e a s t
posi tion fix errors .

The Orot c P o i n t  d a t  a p lot s ar e  presented i n sequences wh I ch
a re  re l at ed to th e i r  me thod o f generat ion. The 10.2 kU~ Fehrual-v
data are presented as a group followed by the 10.2 kI-L- S e p t e m b e r
data.
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_
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The sequence of the presentation of the February data is
summarized in Figure B.l . Two plots of measured phase dif-
ference summaries for stations CH and DII are followed by their
related LOP monthly summaries . LOP pairs are then combined
to produce pairs of north and east error plots. The September
data are presented in a similar manner as shown in Figure 8.12.

Additional Orate Point data were processed and plotted to
permit a comparison between 10.2 and 13.6 kHz results. The
ONSOD master file was reviewed to determine months containing
both 10.2 and 136 data and data from selected months were
processed and plotted in a manner similar to the previous
Orote Point data. The sequence of presentation of these 10.2
and 13.6 kHz data are shown in Figures B.l and B 3 2 , respectively.
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CLARK AB I)Af A

rti is zl 1.’I)(’fldix 4~~ 1 I l t U i f l S  d a ta  which }liIV C (.‘C~’eII dt1I i~ ed from
m ug nc’t IC t ap e  record  i rigs ma de at  the  ONS OI) Omega m o n i t o r i n g

V 

S j ti-’ at C 1 ark :\13 , Ph i 3 i PP ~ t ICS The tota I dat a l)asc .iva i lab 1 e
t r om C l a r k  i s  s u m m a r i z e d  in  1’a l ’ . l e  4 . 1 of  t h e  III~l i n  t e x t . D at ; i
t a ken  dli i’ ~ ng t h e  In ont  hs of • l an u a r y  , Ju l  v , and A u g u s t  Wer e
selected f ron i  tnc ’ tot al d a t a  ba se  for d e t i i led cxalii in ;I t ion
and ~LllZl lV SiS The se se l e c t ed d a t a  hJ\— e been f o r m a t t e d  i n t o
c on v e n i e nt  g r a p h i c a  1 f ) re S~~n t a t  i ons f o r  i nc IU S  iO n  i fl t h i s

~tPI ) e T~d I x -

Three  ty p e s  of r e l at e d  g r a p h  ic pr~’se n t a t  i ons 0 t t h e  Cl  a r k  V-\ l3

d~it~i arc I)rcsented . These arc :

I 1 ) Ph as e  1-Vu ( f e r c n c c  M o n t l t I v  SLIIflflI ~LI j~ s
~~ : 1) i t l F n 3  I p I ot s

0 I the’ a~-ei- agi~’ m o n t h  lv Vj~1i~lS~~~LI i~i fe rcnCL ’ hC t \% t’~’fl
j)~I i rs o I Omega si gna I S ~~~~

-V
(’ pI~o\’ ided _ lh (~ - * ~’ ~.‘ 1 0 -1 ~

I-el.’ FC SeI~t C~Ia t a as ohs c i - v &-’ a.I i-I ’- t ht ~-’ (
-V I a ik A1~ Olllc ti~:l

re~ c i ver  and ~~t i  or  to ~‘.ioc~’ss i ng or t h e  add i t i on
of PPCs .

( 2 ) LOP 1~IOI1th I v Sumln a r i ~‘s - .  Th i .’ pha s e d i I Ic rc nc c ~1 a t ~I

ó~
f’-V-V -V

i te lil ( f~~

-V-V-V

~~
V
(_S I~~(

V
~ ~~~~ i- i-cc ted ~ I th P1’C v a  I nec SI11)1.’ I i (‘¼1

~~ ONS OI) , n O I I f l 3 1 i :cd to tht’ C I ~u-k -\ 13 s j t c I o c at  i on
~1fld p I- (~’cCfl ted a S ~I in in a 1 p 1 o t s o f t he 1IIOIIt h 1 ‘ z~ t’

(OP. Al so m l  tuI~~d in the lOP I l l O l i t h  l v  s u m m a r i e s  is
the d iurna I s t a n d a r d  dcv i at i on  of t h e  m e a s u r e d  d a t  a -

( 3 )  P o s i t i o n  F i x  S u m m a r i e s :  I l a t a  t rom p a i  vs of l O P s  w e r e
comb i ned to obtai n s i te I oc at ion as dot er~i~ i nod f r o m
the Omega dat  a - S i t e  I oca t i o n  I-a l  tI~~5 we i-e compa red
to the  known g e o g r a p h i c  1 oc at  i o n s  of t he  C l a r k  :\14
site to p r ey  ide  d m u r n a  1 plots of n o r t h  and east
position fix errors .

1~( I a i-k AR dat a i lots are pr o s  ont et i i n sequona .- es  wh I ch
aiC ielatCd to thei r method  o I g on c r at  i o n .  The t O  k1I~ • I a n u a  v ’
d a t a  are presented as a g r o up  lo t  l owod  b~- t h e  1 0 2  kIN -\ugust
da ta  -
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I

The sequence of the presentation of the January data is
summarized in Figure C .l . Three plots of measured phase
difference summaries for stations AB , BE , and CU are followed
by their related LOP monthly summaries. LOP pairs are then
combined to produce pairs of north and east error plots.
The August data are presented in a similar manner as
shown in Figure C 12.

In addition , for comparison , the 10.2 kHz and 13.6 kHz
data that were available for the month of July 1976 for LOP’s
AB , BE , and EU was examined . The 10.2 kUz BE-EU data are
summarized in Figure C.33 on page C-35. Data at 10.2 kHz
for AB was not available for this month . The 13.6 kHz data for
AB , BE and EH is summarized in Figure C.38 on page C.40.
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APPENDIX D
Tsushima Da ta

This appendixcontains data which have been dcr:~r ed f r om
magne t ic tape recording s made a t the ONSOD Omega mon ito r i n g

si te at Tsushima , Japan . The total data base available from

Tsushima is summarized in Table 4.1 of the main text. Data

for represen ta t ive periods were selec ted from the total da ta
base for detailed examination and analysis. These selected

- . data have been formatted into convenient graphical presentations

for inclusion in this appendix.

Two types of rela ted graphics  pres entations of the Tsushima
data are presented . The plots presented are:

(1) LOP Monthly Summaries: The measured phas e d i f f e r ence
da ta were correc ted wi th PPC values supplied by ONSOD ,
normalized to the Tsushima site locations and presented
as d iurn al plo ts of the mon thl y average LOP. A lso
included in the LOP monthly summaries is the diurnal
standard devia tion of the measured da ta.

(2) Position Fix Summaries: Data from pairs of LOPs were
combined to ob tain po sition f ixes  as de termined f rom
the Omega data. The position fixes were compared
to the known geograph ic loca t ions o f the Tsush im a
si te to provide diurnal  plo ts of nor th and ea st
posi tion fix errors .

The Tsushima da ta plo ts are presen ted in sequenc es wh ich are
related to their method of generation . The sequence of presenta-

tion of all 10 .2 kHz data is shown in Figure D.l. The six plots

of LOP mon thly summaries are followed by north and east error

plo ts for selec ted LOP pair s . Only LOP pa irs which are repre-
sentat ive of pairs  tha t would be used for  navi ga tion purp oses
in the Tsushima area are plotted .

The sequenc e of presentation of all 13.6 kHz data is shown

in Figure D.17 on page D-l 8.
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