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INTRODUCTION 

Th is  progam was designed f o r  computing two-dimensional contour p l o t s  o f  

environmental data f i e l d s  def ined a t  g r i d  po in ts  on a rectangular  g r id .  It i s  

w r i t t e n  i n  Burroughs 87800 ALGOL and cons is ts  of f i v e  components which inc lude 

a hos t  program and f o u r  ex te rna l  procedures. These must be l i n k e d  together  

with the  System BINDER program f o r  execution. 

The func t ions  o f  t he  hos t  program, <CONTROL>, are t o  process con t ro l  

cards submitted a t  run time, i n i t i a l i z e  the  g r i d  (as a two-dimensional a r ray) ,  

s e t  program c o n t r o l  parameters and c a l l  t he  ex terna l  procedures, as required. 

The f o u r  ex te rna l  procedures are  <FETCHDAT>, <ANALFLD>, <TRACFLD> and 

<PLOTFLD>. The func t i on  o f  <FETCHDAT> i s  t o  read data from a source f i l e ,  

e x t r a c t  parameter values t o  be processed and t ransform the  actual  data 

coordinates t o  those o f  t he  gr id .  Th i s  procedure contains i n p u t  rou t i nes  f o r  

a general purpose f i l e  format and several spec ia l  purpose f i l e  formats i n  use 

a t  SWFC. 

<ANALFLD> takes the  data procured by <FETCHDAT>, which may be randomly 

d i s t r i b u t e d  over the  gr id ,  and f i t s  them t o  g r i d  po ints .  

provided whereby data values may be accepted o r  re jected.  

rou t ine ,  a l so  op t iona l ,  computes values a t  in termediate g r i d  po in ts  which 

remained undef ined a f t e r  f i t t i n g  the  source data. 

numerical smoothing rou t i ne  which can be app l ied  t o  the g r id .  

An e d i t i n g  op t i on  i s  

An i n t e r p o l a t i o n  

<ANALFLD> a l so  contains a 
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The purpose o f  <TRACFLD> i s  t o  scan t h e  g r i d  and compute contour 

coordinates f o r  contours o f  t he  f i e l d  va r iab le  a t  s p e c i f i e d  i n t e r v a l s .  The 

coordinates are  s to red  f o r  subsequent r e t r i e v a l  and p l o t t i n g  by <PLOTFLD>. 

The l a t t e r  i s  t h e  on ly  component o f  EDMAP2 t h a t  contains program statements 

which reference t h e  <CALCOMP> p l o t  rou t ines .  These rou t i nes  ( s p e c i f i c a l l y :  

<PLOT>, <ENDPLT>, <PENPOS>, <LIMITS>, <SYMBOL>, and <NUMBER> 1 must be compiled 

d i r e c t l y  i n t o  the  hos t  program, <CONTROL>, by means o f  t h e  <INCLUDE> d o l l a r  

card op t i on  before t h e  components of EDMAP2 are bound. 

r o u t i n e s  t o  p l o t  contours o r  d i g i t a l  data on e i t h e r  Mercator o r  azimuthal 

equal area p r o j e c t i o n s  f o r  use when t h e  g r i d  represents a geographical area. 

<PLOTFLD> conta ins 

Data and in termediate outputs a re  t r a n s f e r r e d  between components o f  

EDMAP2 by means o f  d isk f i l e s ,  o f  which the re  are th ree  kinds: 

g r i d  f i l e s  and p l o t  f i l e s .  

f i l e s .  It i s  c rea ted  by <FETCHDAT> and r e t r i e v e d  by <ANALFLD>, f o r  f i t t i n g  

data t o  a g r i d ,  and by <PLOTFLD>, f o r  p l o t t i n g  d i g i t a l  data values a t  t h e i r  

o r  i gina l  1 o c a t i  ons. 

data f i l e s ,  

<IJVAL> i s  t h e  i n t e r n a l  name associated w i t h  data 

There are f i v e  i n t e r n a l  names f o r  g r i d  f i l e s :  <FIELDl>, <FIELD2>, 

<FIELD3>, <FIELD4> and <GRDFIL>. They a r e  used t o  save t h e  contents o f  t h e  

g r i d  ( g r i d  p o i n t  values) a t  var ious places i n  the  hos t  program so t h a t  data 

f i e l d s  can be r e c a l l e d  a t  a l a t e r  t ime f o r  p r i n t i n g ,  d i g i t a l  p l o t t i n g ,  

computing contours, smoothing o r  combining w i t h  other  f i e l d s .  P l o t  f i l e s  a re  

associated w i t h  th ree  i n t e r n a l  names: <PLTFIL>, <CSTFIL> and <CONCAT>. P l o t  

f i l e s  are c rea ted  by <TRACFLD> and may a l so  be created by programs ex terna l  t o  

EDMAP2 t o  make p l o t  f i l e s  w i t h  non-standard o r  added scales, labe ls ,  e t c .  
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<PLOTFLD> can r e t r i e v e  p l o t  f i l e s  under a l l  th ree  names t o  p l o t  over lays o r  t o  

contatenate p l o t  sect ions computed i n  separate runs o f  EDMAP2. 

Program c o n t r o l  i s  exercised by t h e  user  through program c o n t r o l  cards 

submitted a t  run time. There are two kinds: 

s e t  parameter values f o r  a p a r t i c u l a r  r u n  and (2) opt ion  cards, which 

determine what the  program does i n  a p a r t i c u l a r  run. 

(1 )  s p e c i f i c a t i o n  cards, which 

The format t o  be used f o r  c o n t r o l  cards i s  e s s e n t i a l l y  f r e e - f i e l d  w i t h  

two exceptions: 

f o r  a t i t l e ,  and ( 2 )  a l l  s p e c i f i c a t i o n  parameters must be preceded by a 3- 

l e t t e r  parameter name and an equal ( = )  symbol, f o r  example: XZO=121.13W. 

Parameters on op t ion  cards may vary i n  length  from 6 t o  12 characters. 

the  f i r s t  s i x  characters are t e s t e d  f o r  v a l i d i t y  by the  program. A l l  

parameters must be separated by f i e l d  de l im i te rs ,  def ined t o  be one o r  more 

blank characters. 

the  op t ion  cards. 

entered a f t e r  the  l a s t  s p e c i f i c a t i o n  parameter and a f t e r  the l a s t  op t ion  

parameter i n  each s e t  o f  program c o n t r o l  cards. M u l t i p l e  sets o f  c o n t r o l  

cards may be submitted i n  one task. A t  t h e  end o f  each run, t h e  program 

branches back t o  a s t a r t i n g  p o i n t  and t r i e s  t o  read another s e t  o f  c o n t r o l  

cards. I f  none i s  present, i t  terminates. 

( 1 )  on the f i r s t  s p e c i f i c a t i o n  card, Cols. 1-30 are  reserved 

Only 

S p e c i f i c a t i o n  cards are  t o  be submitted f i r s t ,  fo l lowed by 

The <#> symbol represents the te rmina t ion  f i e l d  and must be 

A d e s c r i p t i o n  o f  each s p e c i f i c a t i o n  and op t ion  parameter i s  given i n  t h e  

f o l l o w i n g  sections. A l l  s p e c i f i c a t i o n  parameters must be assigned a value, 

e i t h e r  by means o f  a s p e c i f i c a t i o n  card  o r  by defaul t .  The f i r s t  s i x  
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parameters l i s t e d ,  f o l l o w i n g  <TITLE>, de f ine  the  g r i d  t o  which the  source data 

w i l l  be f i t t e d  and must always be included. 

must be fo l lowed by a t  l e a s t  one space and a <#> symbol. 

The l a s t  s p e c i f i c a t i o n  parameter 

SPECIFICATION PARAMETERS 

<TITLE>. Cols. 1-30 on t h e  f i r s t  s p e c i f i c a t i o n  card  o f  each s e t  o f  

c o n t r o l  cards are  read i n t o  a character  s t r i n g  designated as the  <TITLE>. 

Th is  s t r i n g  i s  passed t o  <FETCHDAT> and scanned f o r  in fo rmat ion  

i d e n t i f y i n g  the source f i l e  and the data parameter t o  be analyzed i n  a 

p a r t i c u l a r  run. 

f i e l d s  o f  s i x  characters each. The format f o r  the <TITLE> i s  described 

i n  Table 1. The c a l l  t o  <FETCHDAT> can be bypassed us ing one o f  the  

three options, <BYPASS>, <SKIPSORCDATA> o r  <ZOOMFLD>, i n  which case a l l  

f i e l d s  o f  the  <TITLE> are  op t iona l .  I n  a l l  cases, the <TITLE> w i l l  be 

copied t o  p r i n t e r  and d isk  output  f i l e s ,  and p l o t t e d  below the lower l e f t  

border o f  p l o t  outputs. 

For  t h i s  purpose, i t  i s  i n t e r p r e t e d  as having f i v e  

<XZO>, <XMX>, <YZO>, <YMX>. These f o u r  parameters de f ine  the l e f t ,  

r i g h t ,  lower and upper boundaries, respect ive ly ,  o f  the  g r i d  t o  which 

data w i l l  be analyzed. They must be entered i n  the actual  u n i t s  

represented by t h e  X and Y coordinates o f  the data f i e l d .  

f i e l d  i s  a geographical surface, then one o f  the l e t t e r s  N, S, E o r  W 

must be appended t o  each parameter value, as appropr iate.  

I f  the  data 
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<XGD>, <YDG>. These parameters def ine the  i n t e r v a l  between the  g r i d  

p o i n t s  (mesh length)  along the  X and Y coordinates, respec t ive ly .  

must be entered i n  the  same u n i t s  as the  corresponding boundary 

parameters. 

transformed t o  ( I ,  J )  coordinates i n  which the range o f  I i s  1 t o  < IMX>,  

i nc lus ive ,  t h a t  o f  J i s  1 t o  <JMX>, inc lus ive ,  and the  g r i d  o r i g i n  (1, 1) 

i s  def ined as the  lower l e f t  corner. 

<JMX>, are  computed from the g r i d  parameters as fo l lows:  

They 

For  ana lys is  and p l o t t i n g ,  the  (X, Y) coordinates are  

The g r i d  dimensions, < I M X >  and 

I M X  = ENTIER ((XMX-XZO)/XGD + 1.5) 

JMX = ENTIER ((YMX-YZO)/YGD + 1.5) 

where ENTIER means the evaluated expression i s  t runcated t o  an in teger .  

<PJC>. Parameter values 1-3 i d e n t i f y  the  g r i d  as a geographical f i e l d ,  

where l=Mercator p ro jec t ion ,  2=equal area p r o j e c t i o n  and 3=rectangular 

f i e l d  (no p r o j e c t i o n ) .  Parameter value 4 i n d i c a t e s  a v e r t i c a l  sec t ion  

( f o r  oceanographic data) , and 5 i n d i c a t e s  any rectangular  f i e 1  d. 

<GSS>. The parameter value i s  assigned as an i n i t i a l  f i e l d  value f o r  

each p o i n t  o f  the g r i d ,  when t h e  o p t i o n  <GUESSFLD> i s  set .  Can be used 

a long w i t h  <REJ> t o  e d i t  source data. 

<ANL>. A f f e c t s  program f low i n  <ANALFLD>. A parameter value o f  0 

(zero) causes an immediate jump t o  the  end o f  <ANALFLD>. T h i s  may be 

used when source data a re  t o  be p l o t t e d  as d i g i t a l  values a t  t h e i r  actual  

l o c a t i o n s  i n  t h e  f i e l d  and not f i t t e d  t o  g r i d  po ints ,  o r  when the 

numerical smoothing r o u t i n e  i n  <ANALFLD> i s  t o  be app l ied  t o  a prev ious ly  
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analyzed f i e l d .  A parameter value o f  1 causes an e x i t  from <ANALFLD> 

a f t e r  t he  source data values have been f i t t e d  t o  g r i d  po ints .  No 

i n t e r p o l a t i o n  t o  undefined g r i d  p o i n t s  i s  performed. Parameter values o f  

2 o r  more s e t  range c r i t e r i a  f o r  i n t e r p o l a t i o n  t o  g r i d  p o i n t s  n o t  def ined 

by source data. 

i n t e r v a l s  across which i n t e r p o l a t i o n  w i l l  be performed f o r  determining 

values a t  t a r g e t  g r i d  po in ts .  It may be entered w i t h  a f r a c t i o n a l  p a r t  

(one decimal d i g i t  on l y )  i n  which case the  i n tege r  p a r t  w i l l  be used t o  

s e t  t he  ho r i zon ta l  range and t h e  f r a c t i o n a l  pa r t ,  m u l t i p l i e d  by 10, w i l l  

be used t o  s e t  t he  v e r t i c a l  range; however, i f  the  f r a c t i o n a l  p a r t  i s  .1 

i t  w i l l  be m u l t i p l i e d  by 100. D e f a u l t  value = 3. 

I n  essence, <ANL> spec i f i es  the  maximum number o f  g r i d  

<NUL>.  The value o f  t h i s  parameter w i l l  be assigned t o  a l l  g r i d  p o i n t s  

which remain undefined a f t e r  t he  ana lys is  o f  source data t o  t h e  g r i d  i s  

completed, prov ided t h a t  t h e  op t i on  < S E T N U L >  has been set. 

= 99. 

De fau l t  value 

< S C L > .  G r i d  p o i n t  values are packed i n t o  b inary  f i e l d s  dur ing c e r t a i n  

stages o f  processing t o  minimize core usage. The value o f  t h i s  parameter 

s p e c i f i e s  the  number o f  decimal places t o  be saved when packing g r i d  

values. D e f a u l t  = 0. 

< R E J > .  This  parameter provides a means o f  e d i t i n g  source data. I f  i t s  

value i s  zero, no e d i t i n g  i s  performed. Otherwise, t h e  g r i d  f i e l d  should 

be i n i t i a l i z e d ,  p r i o r  t o  f i t t i n g  o f  source data, e i t h e r  w i t h  a constant 

s p e c i f i e d  by the  parameter <GSS>, o r  by load ing  a p rev ious ly  prepared 
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guess f i e l d  from d i sk  f i l e  <FIELD 1>. I n  the  e d i t i n g  process, t h e  value 

o f  the  guess f 

determined by 

absol Ute value 

value i s  r e j e c  

e l d  a t  t h e  l o c a t i o n  o f  each source data value i s  

n te rpo la t i on  and compared w i t h  t h e  data value. I f  the  

o f  the  d i f f e rence  exceeds the  value o f  <REJ>, the  data 

ed. De fau l t  = 0. 

<SMH>. Se lec t i on  code f o r  numerical smoothing r o u t i n e  i n  <ANALFLD>. 

I f  the  parameter value i s  zero no smoothing occurs. When the  value i s  1, 

g r i d  p o i n t  values are  smoothed w i t h  a 9-point  primary smoothing operator. 

'rlhen <SMH> = 3 t h e  primary operator  i s  passed over t h e  g r i d  f i e l d  twice. 

When <SMH> = 2 ,  t he  f i r s t  pass o f  t he  primary operator  i s  fo l lowed by a 

pass w i t h  a secondary operator, which p a r t i a l  l y  res to res  amp1 i tude a t  

wave lengths greater  than two g r i d  i n t e r v a l s .  Add i t iona l  passes can be 

invoked by adding m u l t i p l e s  o f  3 t o  any o f  these codes. For  example, t he  

a c t i o n  described f o r  <SMH> = 3 w i l l  be repeated tw ice  i f  <SMH> = 3 + 

(2*3) = 9. 

<MPR>. Map reference long i tude used f o r  t ransforming ( X ,  Y )  coordinates 

t o  ( I ,  J )  coord inates when <PJC> i s  l e s s  than o r  equal t o  3 .  

values i n d i c a t e  west longi tude,  negative values i n d i c a t e  eas t  longi tude.  

<MPR> should be chosen so as t o  be w i t h i n  180° o f  long i tude o f  both <XZO> 

and <XMX>. 

P o s i t i v e  

<SQD>. Th is  parameter a f f e c t s  t h e  separation, o r  spacing, o f  

consecutive contour p o i n t s  computed i n  CTRACFLW. I t s  value i s  squared 
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t o  ge t  a subsquare d i v i s i o n  f a c t o r  de f ined as t h e  number o f  subsquares, 

i n t o  which each g r i d  square w i l l  be d i v ided  f o r  the  purpose o f  t r a c k i n g  

contours. Coordinates are  computed a t  each i n t e r s e c t i o n  o f  a contour 

w i t h  a subsquare boundary. 

contours b u t  r e q u i r e  longer  process times. De fau l t  = 4. 

Larger  values o f  < S Q D  y i e l d  smoother 

<GIN>. Th is  parameter s p e c i f i e s  the  i n t e r v a l  a t  which contours w i l l  be 

computed. D e f a u l t  = 1. 

<COG>. The contour o r i g i n ,  de f ined as t h e  lowest-valued contour t o  be 

tracked, i s  determined by <GIN> + <COG>. 

contour values f o r  t r a c k i n g  purposes. De fau l t  = 0. 

There i s  no upper l i m i t  on 

<CTL>. A dual purpose parameter, i t  c o n t r o l s  both se lec t i on  

( i n  <TRACFLD>) and l a b e l i n g  ( i n  <PLOTFLD>) o f  contours by separate 

i n t e r p r e t a t i o n  o f  t he  i n t e g r a l  and f r a c t i o n a l  par ts .  I f  the  f r a c t i o n a l  

p a r t  i s  zero then the  contour i n t e r v a l  i s  spec i f i ed  by the  value o f  

<GIN>. Otherwise the  f r a c t i o n a l  par t ,  m u l t i p l i e d  by 10, determines a 

base f o r  exponential spacing o f  contours; however, i f  the  f r a c t i o n a l  p a r t  

i s  .l, the base w i l l  be changed t o  10. The f i r s t  (lowest-valued) contour 

w i l l  be equal t o  (<COG> + <GIN>) where <GIN> must be grea ter  than zero 

and <COG> must n o t  be l e s s  than minus <GIN>. For  example, i f  the  base 

were B and <GIN> = 1 and <COG> = -1 then the  contours se lected f o r  

t r a c k i n g  ( i f  present  i n  t h e  data f i e l d )  would be 0, Bo, B 1 2  , B , .. ..B 12 . 
The i n t e g r a l  p a r t  of t h e  value o f  <CTL> determines which contours w i l l  be 

l abe led  i n  the  p l o t .  I f  t h e  value i s  zero, a l l  l a b e l s  w i l l  be 
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suppressed. 

suitable location along the contour i s  found. Otherwise, every ( 1 N T ) t h  

contour (where INT is  the integer part of <CTL>)  will be labeled. 

I f  i t  i s  1, a l l  contours w i l l  be labeled, provided a 

<MFX>, <MFY>. Map factors for the X and Y coordinate axes, respectively, 

They must be expressed in inches per coordinate u n i t .  

<MFX>, divide the desired p l o t  frame w i d t h  i n  inches by ( < X M X >  - < X Z O > ) .  

To determine <MFY>, divide the desired frame h e i g h t  by ( < Y M X >  - < Y Z O > ) .  

The second parameter need n o t  be entered if  <PJC> is  less t h a n  3.  

To determine 

<HGT>. A dual purpose parameter; the fractional part specifies the 

heights ( i n  inches) of contour labels, coordinate a x i s  labels and the 

<TITLE>. The integral p a r t  i s  multiplied by the fractional part t o  set 

the p l o t  origin on the y-axis. 

inches (where HT i s  the fractional part of <HGT>)  below the lower p l o t  

border. 

t h a n  5, some o r  a l l  of the t i t l e  may be lost. Default = 5.12. 

<PLOTFLD> draws the p l o t  t i t l e  5 * HT 

I f  HT i s  greater than 0.2 and the integer part of <HGT> i s  less 

<XTC>, <YTC>. Dual purpose parameters which control placement of t i c  

marks along the p l o t  borders. The integral p a r t  i n  each case sets the 

spacing (number of grid intervals) between the marks. The fractional 

p a r t ,  multiplied by 10, indicates the number of grid intervals t o  be 

skipped before p l o t t i n g  the f i r s t  t i c  mark, starting from the lower l e f t  

corner of the g r id .  I f  either parameter value i s  zero, no t i c  marks will 

be plotted along the respective axis. 
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<XLB>, <YLB>. Dual purpose parameters which c o n t r o l  placement of 

coord inate a x i s  labe ls ;  the  f i r s t  l a b e l  w i l l  be p l o t t e d  a t  the f i r s t  t i c  

mark. Spacing between subsequent l a b e l s  w i l l  be determined by t h e  

i n t e g r a l  p a r t  o f  the  respect ive parameter values. The f r a c t i o n a l  par t ,  

m u l t i p l i e d  by 10, ind ica tes  the  number o f  decimal places t o  be p l o t t e d  i n  

each l a b e l .  I f  t h e  f r a c t i o n a l  p a r t  i s  zero o r  omitted, the  decimal p o i n t  

w i l l  be suppressed. 

l a b e l s  w i l l  n o t  be p lo t ted .  

I f  e i t h e r  parameter value i s  zero, t h e  respect ive 

<ZYM>. A mult i-purpose parameter which c o n t r o l s  the p l o t t i n g  o f  source 

data values a t  t h e i r  actual  l o c a t i o n s  o r  the length  o f  arrows i n  vector  

p l o t s  and permits suppressing t h e  p l o t  border. I n t e r p r e t a t i o n  o f  the 

parameter value a t  run  t ime depends on the  s e t t i n g  o f  c e r t a i n  options. 

When the op t ion  <XYDATAPLT> i s  set, the  i n t e g r a l  p a r t  o f  <ZYM> s p e c i f i e s  

e i t h e r  t h a t  the  source data values are  t o  be p l o t t e d  ( i f  i t s  value i s  

zero)  o r  t h a t  a symbol from the  CALCOMP symbol t a b l e  i s  t o  be p l o t t e d  a t  

the l o c a t i o n  o f  each data value. 

i s  used as an index t o  s e l e c t  the  symbol. 

par t ,  i f  d i f f e r e n t  from zero, i s  m u l t i p l i e d  by HT (see d e s c r i p t i o n  o f  

<HGT>) t o  modify t h e  he igh t  o f  t h e  p l o t t e d  values o r  symbols. When the 

op t ion  <VECTORPLT> i s  set, t h e  i n t e g r a l  p a r t  o f  <ZYM> i s  ignored; the  

f r a c t i o n a l  p a r t  i s  m u l t i p l i e d  by t h e  g r i d  l e n g t h  along the X-axis, IMSH, 

t o  determine the  l e n g t h  i n  inches o f  the  shaf ts  o f  arrows p l o t t e d  t o  

d e p i c t  t h e  d i r e c t i o n  o f  vectors, where IMSH = ABS (<XGD> * <MFX>). 

p l o t  border can be suppressed i n  any p l o t  by adding 50 t o  the  value o f  

<ZYM>. T h i s  increment, i f  present, i s  subtracted before any o ther  

i n t e r p r e t a t i o n s  a r e  made. 

I n  t h e  l a t t e r  case, the  parameter value 

I n  e i t h e r  case, t h e  f r a c t i o n a l  

The 
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<ROT>, <XPV>, <YPV>. These parameters p rov ide  f o r  r o t a t i o n  o f  t h e  g r i d  

when contours are p l o t t e d  i n  <PLOTFLD>. 

r o t a t i o n  i n  degrees; p o s i t i v e  values r e s u l t  i n  counterclockwise ro ta t i on ,  

negat ive values r e s u l t  i n  clockwise r o t a t i o n .  

t h e  X and Y coordinates, respec t ive ly ,  o f  t he  p i v o t  po in t .  

<ROT> s p e c i f i e s  the  amount o f  

<XPV> and <YPV> spec i fy  

<SKP>. A specia l  use parameter f o r  a p a r t i c u l a r  source f i l e  format 

(CCOFI), which provides f o r  more than one s e t  o f  source data i n  a s i n g l e  

f i l e .  

be processed i n  the  c u r r e n t  run. For  example, i f  <SKP> = 1, the  f i r s t  

data s e t  i n  t h e  source f i l e  w i l l  be read. 

<SKP> s p e c i f i e s  the  consecutive sequence number o f  t he  data s e t  t o  

OPTION PARAMETERS 

Opt ion parameters a re  t r e a t e d  i n t e r n a l l y  as <BOOLEAN> var iab les.  D e f a u l t  

values are  a l l  <FALSE>. Option cards follow s p e c i f i c a t i o n  cards i n  the  run 

deck assembly. The number symbol, <#>, must be present a f t e r  t he  l a s t  op t i on  

entered f o r  each run. There are no mandatory options; however, t he  <#> symbol 

must be entered on an op t i on  ca rd  even i f  no op t ions  a re  submitted. When 

opt ions a r e  be ing  processed a t  run  t ime,_only  t h e  f i r s t  s i x  characters a re  

scanned. 

Options determine what ac t ions  a re  performed dur ing each run  and, when 

they i nvo l ve  r e t r i e v i n g  o r  saving g r i d f i e l d s  on d i sk  f i l e s ,  t he  order  i n  which 

they are  performed. 

the  program a t  which var ious opt ions a re  tes ted  and i s  prov ided as a guide i n  

The EDMAPZ f l ow  c h a r t  (F igure  1) shows t h e  l oca t i ons  i n  
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se lec t i ng  op t ions  f o r  a p a r t i c u l a r  job. 

s e l e c t i o n  i s  contained i n  the  op t i on  parameter descr ip t ions  and i n  Appendix 5. 

Fu r the r  d iscuss ion o f  op t i on  

<ADDFLD>. Used t o  combine a g r i d  f i e l d  created and saved i n  a prev ious 

r u n  w i t h  the  c u r r e n t  g r i d  f i e l d  i n  memory. 

Reads f i l e  <FIELD3> and adds g r i d  values t h e r e i n  p o i n t  by p o i n t  t o  the  

g r i d  f i e l d  i n  memory, o r  assigns the  <NUL> value i f  e i t h e r  operand i s  

<NUL>. 

Requires co-option <LOADF3>. 

<BYPASS>. Bypasses load ing  o f  data from a source f i l e  and ana lys is  

o f  data t o  a g r i d .  

<CENTER>. Rounds the  coordinates o f  each data value t o  the  nearest g r i d  

p o i n t  when f i t t i n g  the  data t o  a g r i d  i n  <ANALFLD>. 

<CONCATPLT>. Used t o  combine two p l o t  segments, computed and saved as 

p l o t  f i l e s  dur ing  separate runs, i n t o  a s i n g l e  p l o t .  

o p t i o n  <PLOTCNTR>, which causes procedure <PLOTFLD> t o  make the  1 s t  p l o t  

segment from f i l e  <PLTFIL>. 

be made from f i l e  <CATFIL>. 

It i s  used w i t h  co- 

<CONCATPLT> causes the  2nd p l o t  segment t o  

<DIGITPLT>. Causes the  numerical g r i d  p o i n t  values o f  a g r i d  f i e l d  t o  

be p l o t t e d  a t  t h e i r  respect ive coordinates, i n  <PLOTFLD>. The g r i d  

f i e l d ,  saved i n  the  c u r r e n t  o r  i n  a previous run, i s  loaded from f i l e  

<GRDFIL>. 
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<EDITFLD>. Invokes a c a l l  t o  an ex terna l  procedure <ADJUSTFLD> t o  

permi t  ad-hoc mod i f i ca t i on  o f  the  g r i d  f i e l d  i n  memory, dur ing  a run. 

The c a l l  w i l l  be made a f t e r  e x i t  from procedure <ANALFLD> and a f t e r  

opt ions <SAVEFl>, <SAVEF2>, and <LOADF2> a re  tes ted  (see F igure  1 ) .  The 

c a l l  w i l l  be made before the  op t ions  <SAVEF3> and <SAVEF4> are  tested. 

Consequently, t he  l a t t e r  should be used i f  the  mod i f ied  g r i d  f i e l d  i s  t o  

be saved. The actual  name o f  t he  ex terna l  procedure t o  be ca l led ,  

terminated w i t h  a period, must be submitted on a ca rd  immediately 

f o l l o w i n g  the  s e t  o f  op t i on  cards i n  which <EDITFLD> i s  entered. 

<FIXDBLBESSEL>. Constrains the  double-Bessel quadrat ic  i n t e r p o l a t i o n  

procedure f o r  computing contour coordinates i n  procedure <TRACFLD>. 

can be used t o  suppress spurious fea tures  i n  the  contoured f i e l d  i n  

p laces where abrupt  changes o f  gradients  occur. However, contours w i l l  

appear l e s s  c u r v i l i n e a r  (more segmented) when t h i s  op t i on  i s  set .  

I t  

<GUESSFLD>. Causes t h e  g r i d  f i e l d  i n  memory t o  be i n i t i a l i z e d  before 

procedure <ANALFLD> i s  entered. 

f i l e  <FIELDl> i f  op t i on  <LOADFl> i s  set. 

i n i t i a l i z e d  w i t h  the  value o f  t h e  s p e c i f i c a t i o n  parameter <GSS>. 

<GUESSFLD> prov ides a means o f  e d i t i n g  source data dur ing t h e  process o f  

f i t t i n g  them t o  g r i d  p o i n t s  i n  <ANALFLD>. 

s p e c i f i c a t i o n  <REJ> i s  n o t  zero then each data value from the  source f i l e  

w i l l  be compared t o  the  i n i t i a l  f i e l d  value i n t e r p o l a t e d  t o  the  exact  

l o c a t i o n  o f  t h e  data value. I f  t h e  magnitude o f  t h e  d i f f e rence  exceeds 

<REJ>, t h e  data value w i l l  be re jected.  When the  ana lys is  i s  complete, 

The i n i t i a l  g r i d  values are  loaded from 

Otherwise, t h e  f i e l d  w i l l 1  be 

I f  t h e  value o f  t he  
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t h e  i n i t i a l  (guess f i e l d )  values w i l l  be l e f t  i n t a c t  a t  g r i d  po in ts  which 

were n o t  reassigned w i t h  source data, e i t h e r  d i r e c t l y  o r  by 

i n t e r p o l a t i o n ,  prov ided t h a t  t h e  op t i on  <SETNUL> was no t  set. 

<LOADFl>, <LOADFZ>, <LOADF3>, <LOADF4>. These opt ions prov ide access 

t o  f o u r  f i l e s ,  <FIELDl>, <FIELD2>, <FIELlr3>, <FIELU4>, which conta in  g r i d  

f i e l d s  saved i n  prev ious runs. They are  tes ted  a t  d i f f e r e n t  l oca t i ons  i n  

t h e  program and cause t h e  contents  o f  t h e  respect ive f i l e s  t o  be loaded 

i n t o  t h e  g r i d  f i e l d  i n  memory. Se lec t ion  depends on what i s  intended i n  

a p a r t i c u l a r  run, and can be made wth t h e  a i d  o f  t he  program f l ow  char t ,  

F igu re  1. 

<MOREDATA>. Used t o  l oad  data from more than one source f i l e .  Source 

f i l e s  designated i n  t h e  <TITLE> f i e l d  on s p e c i f i c a t i o n  cards f o r  

successive runs w i t h i n  a j o b  w i l l  be accumulated i n  a s i n g l e  data f i l e  by 

procedure <FETCHDAT>. 

and, i f  set, t r a n s f e r s  con t ro l  immediately back t o  the  s t a r t  o f  t h e  next  

run. 

The op t i on  i s  t es ted  a f t e r  e x i t  from <FETCHDAT> 

<OVERLAYPLT>. Used t o  superimpose secondary features i n c l u d i n g  

boundaries, coord inate labe ls ,  scales, t i t l e s ,  and coas t l i nes  ( f o r  

geographical p l o t s )  on a p l o t .  

<CSTFIL> which w i l l  be accessed i n  procedure <PLOTFLD>. 

Requires a spec ia l l y  format ted p l o t  f i l e ,  

See Appendix 4. 

<PLOTCNTRS>. Causes a contour p l o t  t o  be made i n  <PLOTFLD> from contour 

coord inates saved i n  f i l e  <PLTFIL>. 
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<PRINTFLD>. Causes a p r i n t o u t  o f  t h e  g r i d  f i e l d  i n  memory which w i l l  

i nc lude  t h e  values a t  a l l  g r i d  po in ts ,  i n c l u d i n g  <NUL> values. The 

number o f  decimal places p r i n t e d  w i l l  be determined by t h e  value o f  t h e  

s p e c i f i c a t i o n  parameter <SCL>. Column and row l a b e l s  w i l l  designate 

l o c a t i o n s  along the  X and Y coord inate axes, respec t ive ly .  

<SAVEFl>, <SAVEF2>, <SAVEF3>, <SAVEF4>. These opt ions prov ide a means 

o f  saving the  g r i d  f i e l d  i n  memory on any o f  f ou r  f i l e s ,  <FIELDl>, 

<FIELDZ>, <FIELD3>, and <FIELD$>. As w i t h  the  load options, they are 

t e s t e d  a t  d i f f e r e n t  l o c a t i o n s  i n  the  program, and reference t o  the  

program f l o w  c h a r t  can a i d  se lec t i on  f o r  a p a r t i c u l a r  run. 

<SETNUL>. Causes the  value o f  t h e  s p e c i f i c a t i o n  <NUL> t o  be assigned t o  

a l l  g r i d  po in ts  t o  which data values were n o t  f i t t e d  o r  i n t e r p o l a t e d  i n  

<ANALFLD>. The f i e l d  i s  considered t o  be undefined i n  a l l  pr imary g r i d  

squares f o r  which one o r  more corner  p o i n t s  has been assigned the  <NUL> 

value, and contours w i l l  n o t  be t racked through such squares i n  procedure 

<TRACFLD>. ) 

<SKIPSORCDATA> . Bypasses procedure <FETCHDAT>, thereby s k i  pp i  ng the  

l oad ing  o f  data from a source f i l e  and c r e a t i o n  o f  a data f i l e .  

when t h e  data f i l e  t o  be analyzed, <IJVAL>, already e x i s t s  from a 

preceding run. 

previously-analyzed, o r  p a r t i a l  ly-analyzed f i e 1  d, t o  perform smoothing o r  

t o  complete t h e  ana lys is  o f  a f i e l d  f o r  which f i t t i n g  o f  source data t o  

Used 

It a lso  prov ides a means f o r  en te r ing  <ANALFLD> w i t h  a 



-18- 

g r i d  p o i n t s  had been performed b u t  i n t e r p o l a t i o n  t o  undefined g r i d  po in ts  

had not. 

l oad  t h e  des i red  g r i d  f i e l d  i n t o  memory before en te r ing  <ANALFLD>. 

E i t h e r  <LOADFl> o r  <LOADF4> cou ld  be used as a co-option t o  

<SKIPFITDATA>. Used as a co-option w i t h  <SKIPSORCDATA> and e i t h e r  

<LOADFl> o r  <LOADF4> i n  o rder  t o  en ter  <ANALFLD> w i t h  a g r i d  f i e l d  t o  

which source data had already been f i t t e d  i n  a previous run. 

program con t ro l  i n  <ANALFLD> t o  branch around t h e  sec t ion  i n  which source 

data a re  processed, t o  t h e  sec t ion  where i n t e r p o l a t i o n  t o  undefined g r i d  

p o i n t s  i s  performed. 

Causes 

<SUBTRACTFLD>. Used w i t h  co-option <LOADFl> t o  subt rac t  a g r i d  f i e l d  

saved from a prev ious run from t h e  g r i d  f i e l d  i n  memory. 

<FIELDl> and subt rac ts  t h e  g r i d  values, p o i n t  by po in t ,  from the  f i e l d  i n  

memory. 

op t i on  may be used w i t h  <BYPASS> and <LOADFZ>, i n  which case the  g r i d  

f i e l d  i n  f i l e  <FIELDl> w i l l  be subtracted from t h a t  saved i n  CFIELDD. 

A l t e r n a t i v e l y ,  i f  f i l e  <FIELDl> represented some k i n d  o f  normal, o r  mean, 

f i e l d  then <LOADFl> and <SUBTRACTFLD> cou ld  cause the  g r i d  f i e l d  i n  t h a t  

f i l e  t o  be loaded f o r  t h e  purpose o f  g e t t i n g  an anomaly f i e l d  

represent ing  t h e  departures o f  t h e  analyzed f i e l d  from the  normal f i e l d .  

Reads f i l e  

The <NUL> value i s  assigned i f  e i t h e r  operand i s  <NUL>. Th is  

<TIMEPLT>. Thi  s i s a speci a1 -purpose op t i on  f o r  1 abel i ng ti me sect1 ons. 

I n  p a r t i c u l a r ,  t he  u n i t s  o f  t h e  X coord inate a x i s  must be months, t he  

value o f  t h e  s p e c i f i c a t i o n  <XZO> must be a f o u r - d i g i t  year-month code 
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(6902 = FEB 1969) and the  value o f  <XMX> must be determined by (<XZO> + 

N - l ) ,  where N i s  t h e  t o t a l  number o f  months t o  be represented i n  the  t ime 

section. The g r i d  i n t e r v a l  parameter, <XGD>, should be an i n tege r  i f  i t s  

value i s  g rea ter  than 1. 

however, t he  value s p e c i f i e d  f o r  <XLB> should be determined so as t o  

suppress p l o t t i n g  o f  l a b e l s  a t  p o i n t s  where the  X coord inate i s  a 

f r a c t i o n .  <TIMEPLT> causes a symbol, J, F, M, A, M, J, J, A, S, 0, N o r  

D t o  be p l o t t e d  along the  lower border o f  a p l o t  a t  po in ts  represent ing 

monthly i n t e r v a l s ,  and the  appropr ia te  year  (1969, 1970, e tc . )  centered 

below each J u l y  symbol. 

o u t  are labe led  w i t h  the  year-month code. 

year-month code w i l l  have a f r a c t i o n a l  pa r t .  I f  the  specia l  l a b e l i n g  i s  

n o t  requ i red  i n  a t ime section, t he  op t i on  need no t  be entered. 

It may have a value l ess  than 1; i f  so, 

I f  <PRINTFLD> i s  set ,  t he  columns i n  the  p r i n t -  

I f  <XGD> i s  l e s s  than one, t h e  

<TRACKCNTRS>. Causes contour coordinates t o  be computed i n  procedure 

<TRACFLD> and saved i n  f i l e  <PLTFIL>. <TRACFLD> uses the  s p e c i f i c a t i o n  

parameters <COG>, <GIN> and <CTL> t o  determine which contours t o  t rack .  

<VECTORPLT>. Intended f o r  p l o t t i n g  wind o r  wind s t ress  f i e l d s ;  i t  

can, however, be used f o r  any vec tor  f i e l d .  Causes arrows t o  be p l o t t e d  

a t  g r i d  po ints ,  i n  procedure <PLOTFLD>, t o  dep ic t  t he  d i r e c t i o n  o f  t h e  

vector. The magnitude i s  p l o t t e d  as a number alongside t h e  s h a f t  o f  t h e  

arrow. 

po in t ,  then the  arrow w i l l  show t h e  r e s u l t a n t  d i r e c t i o n  and two numbers 

w i l l  be p lo t ted ,  one above the  g r i d  p o i n t  and one below it. The upper 

number represents t h e  r e s u l t a n t  magnitude and t h e  lower number represents 

I f  two o r  more source data values were f i t t e d  t o  a s i n g l e  g r i d  
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the average magnitude, regardless of direction. T h i s  option requires 

t h a t  the source data be packed in to  a data f i l e  ( i n  <FETCHDAT>), and 

f i t t e d  t o  the g r i d  ( i n  <ANALFLD>), i n  a d i f fe ren t  manner t h a n  i s  used fo r  

sca la r  data. The special handling i s  done automatically, provided tha t  

<WIND> i s  designated as  the variable t o  be processed i n  the  <TITLE> f i e l d  

of the r u n  control card. Vector plots  will show arrows only a t  g r i d  

points a t  which source data were f i t t e d  i n  the f i r s t  phase of analysis. 

No interpolation t o  other g r i d  points will be performed. The g r i d  f i e l d  

must be stored i n  f i l e  <GRDFJL> before (PLOTFLD i s  entered. T h i s  can be 

done w i t h  any o f  the four save options and a f i l e  a t t r i bu te  card t o  

designate the t i t l e  change t o  <GRDFIL>. 

<XYDATAPLT>. Causes the source data values t o  be plotted as  numbers 

a t  t h e i r  actual locations i n  the f i e ld .  The data values a re  read ( i n  

<PLOTFLD>), from f i l e  <IJVAL>. The specification parameter <ZYM> can be 

used t o  suppress plot t ing the numerical date value and t o  plot ,  instead, 

a symbol selected from the Calcomp symbol table.  

<DIGITPLT> provide complementary means fo r  producing d ig i ta l  plots  of 

T h i s  option and 

scalar  data f ie lds .  <XYDATAPLT> can be used when the data a re  

d i s t r i b u t e d  so as  not t o  overlap, or  when i t  i s  necessary t o  show 

actual locations. <DIGITPLT> can be used w i t h  any data d stribut 

p lo ts  only the analyzed values a t  gr id  points. 

their 

on and 

<ZOOMFLD>. Creates a new data f i l e ,  <IJVAL>, from a g r i d  f i e l d  saved i n  

f i l e  <FIELDl> i n  a preceding r u n .  

g r i d  values t o  be stored i n  <IJVAL> w i t h  coordinates transformed 

I t  causes a l l  or  par t  of the saved 
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according to  grid specification parameters for the current run. This 

option provides a means o f  making a grid f i e ld  from al l  or part of an 

existing grid f ie ld ,  with altered grid lengths i f  desired, without re- 

processing source data. Procedure <FETCHDAT> i s  automatically bypassed 

when <ZOOMFLD> i s  se t .  
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Appendix 1. <TITLE> F i e l d  on Run Control  Cards. 

Columns 1-30 on the  f i r s t  c o n t r o l  card  submitted f o r  running EDMAPZ 

a r e  designated as t h e  <TITLE>. Whenever data a re  t o  be accessed from a 

source f i l e ,  t h e  <TITLE> must conta in  s p e c i f i c  in fo rmat ion  which w i l l  

enable procedure <FETCHDAT> t o  read the  f i l e  and s e l e c t  t h e  data t o  be 

processed. Otherwise, t h e  <TITLE> may be anything t h e  user chooses o r  

1 ower 

the  top 

may be l e f t  blank. The <TITLE> w i l l  always be p l o t t e d  below the  

l e f t  border o f  p l o t s  when any p l o t  op t ion  i s  set ,  and p r i n t e d  a t  

o f  each page o f  p r i n t e r  output  when t h e  <PRINTFLD> opt ion  i s  s e t  

Procedure <FETCHDAT> contains rou t ines  f o r  accessing f o u r  spec i f  

o f  environmental source f i l e s  used by SWFC, and one general purp 

c k inds 

se 

source f i l e .  These f i l e s  have d i f f e r e n t  formats and d i f f e r e n t  data 

parameters. 

keywords and o ther  in format ion requ i red  f o r  <TITLE> e n t r i e s .  

i s  d iv ided i n t o  f i v e  f i e l d s  o f  s i x  characters each. 

purpose source f i l e ,  f i e l d s  3 and 4 a re  each d iv ided i n t o  two sub- f ie lds  

o f  th ree  characters each. E n t r i e s  i n  a l l  f i e l d s  (and sub- f ie lds)  a r e  

r i g h t  j u s t i f i e d .  The source f i l e  names l i s t e d  are the actual  i n t e r n a l  

f i l e  names declared i n  the  program. 

a lso  l i s t e d  i n  Table 1. 

Each source f i l e  i s  described below w i t h  the  p a r t i c u l a r  

The <TITLE> 

For  t h e  general 

V a l i d  e n t r i e s  f o r  <TITLE> f i e l d s  are 
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SOURCE FILE DESCRIPTION 

< X Y D A T > .  General purpose source f i l e .  Must be created as  a simple 

binary f i l e  so tha t  i t  can be accessed w i t h  a read statement specifying 

the number of 48-bi t  words t o  be read and an array row, i.e., 

READ (XYDAT,  N ,  A [ * ] ) ,  

where N i s  the logical record length and A i s  the array. 

expected t o  contain a number, e i ther  a data value or an X or Y coordinate 

value. 

must be present i n  two consecutive words w i t h  direction i n  the f i r s t  and 

magnitude i n  the second. 

which the wind or  other vector is  coming, w i t h  0 (or  360) on the posit ive 

Y ax is  and increasing values i n  clockwise rotation. 

Each word i s  

I f  one of the data parameters i s  wind (o r  some other vector) i t  

Direction must be expressed i n  degrees from 

1st F i e l d  of <TITLE> (Cols. 1-61: Valid keywords a re  <WIND> and <DATA>. 

T h e  l a t t e r  can be used fo r  any scalar  parameters. 

2nd F i e l d  (Cols. 7-12): <XYDAT>. 

3rd F i e l d  (Cols. 13-18): Enter logical record l e n g t h  (expressed i n  

words) i n  the  f i r s t  subfield (Cols. 13-15). Enter the location of the X 

coordinate i n  the second subfield (Cols. 16-18). The location i s  the 

word number i n  the logical record, counting from 1, t h a t  contains the 

required value. 

4th F ie ld  (Cols. 19-24): Enter the location (word number) of the Y 
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coord inate i n  the  f i r s t  sub f i e ld  (Cols. 19-21). Enter  t he  l o c a t i o n  (word 

number) o f  t h e  des i red parameter value i n  the  second s u b f i e l d  (Cols. 22- 

24). I f  t h e  en t r y  i n  the  1 s t  F i e l d  i s  <WIND>, t he  word number entered 

should p o i n t  t o  the  d i rec t i on .  

5 t h  F i e l d  (Cols. 25-30): Optional. 

<MWXOO> , <MWXOl>, . . . <MWX16>. sh ip  ' s sur face weather observations 

c o l l e c t e d  a t  SWFC through marine weather data transmission services. The 

data format conforms t o  t h e  WMO code f o r  sh ips '  surface weather repo r t s  

except f o r  minor mod i f i ca t ions .  

1 s t  F i e l d  o f  <TITLE> (Cols. 1-6): V a l i d  e n t r i e s  a re  <SST>, <WIND>, 

<PRES>, <CLDS>, <EVAP>. 

2nd F i e l d  (Cols. 7-12): <WXOB>. 

3 r d  F i e l d  (Cols. 13-18): 

f o r  May 1978. 

4 th  F i e l d  (Cols. 19-24): 

f o r  which data a re  t o  be selected, i.e., 19-26. 

Enter  a f o u r - d i g i t  year-month code, i.e., 7805 

Enter  (day from - day t o )  t o  spec i fy  the  pe r iod  

I f  (day from) i s  greater  

than (day t o ) ,  t h e  l a t t e r  w i l l  be i n t e r p r e t e d  as r e f e r r i n g  t o  the  

f o l l o w i n g  month. 

5 t h  F i e l d  (Cols. 25-30): Opt ional .  

<MARDAT>. Twenty-year monthly means o f  marine weather observations 

obta ined by SWFC w i t h  the  cooperation o f  t h e  P a c i f i c  Environmental Group 

(NMFS) and FNOC ( F l e e t  Numerical Oceanography Center). The data 

represent t h e  p e r i o d  1948-1967 and were averaged by month f o r  areas 1 
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deg. l a t i t u d e  by 1 deg. longi tude.  Sea l e v e l  pressure, <PRES>, i s  l i s t e d  

as a v a l i d  parameter b u t  i s  n o t  r e l i a b l e  due t o  contamination caused by a 

programmi ng e r ro r .  

1 s t  F i e l d  o f  <TITLE> (Cols. 1-6): V a l i d  e n t r i e s  a re  <SST>, <WIND>, 

<PRES>, <SSTD> ( standard dev ia t i on  o f  <SST> 1, <NWNDS> (number o f  

observations associated w i t h  <WINDS>). 

2nd F i e l d  (Cols. 6-12): <MEAN>. 

3 r d  F i e l d  (Col . 13-18): Th ree - le t te r  abbrev ia t ion  f o r  month. V a l i d  

e n t r i e s  a re  <JAN>, <FED, <MAR>, <APR>, <MAY>, <JUN>, <JUL>, <AUG>, 

<SEP>, <OCT>, <NOV>, <DEC>. 

4 th  and 5 t h  F i e l d s  (Cols. 19-30): Optional. 

<FNSHIP>. Marine sur face (unc lass i f i ed )  weather observations c o l l e c t e d  

a t  t h e  F l e e t  Numerical Oceanography Center. Th i s  f i l e  i s  i n  a packed 

b inary  format. 

inc ludes  t h e  complete observation; however, <FETCHDAT> e x t r a c t s  on l y  t h e  

Each r e p o r t  ( l o g i c a l  record)  i s  300 b i t s  long, and 

t e n  parameters 1 i sted. 

1 s t  F i e l d  o f  <TITLE> (Cols. 1-61: V a l i d  e n t r i e s  a re  <SST>, <WIND>, 

<PRES>, <CLDS>, <AIR>, <DEW>, <EVAP>, <SWDIR>, <SWHGT>, and <MYEL>. 

2nd F i e l d  (Cols. 7-12): <FNWC>. 

3 r d  F i e l d  (Cols. 13-18): Enter  a fou r -d i  g i  t year-month code. 

4 t h  F i e l d  (Cols. 19-24): 

which data a re  t o  be selected. 

Enter  (day from - day t o )  t o  spec i fy  pe r iod  f o r  

5 th  F i e l d  (Cols. 25-30): Phys ica l  tape record  l eng th  (words). 
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<OCNDAT>. Phys ica l  and chemical oceanographic data from research sh ips 

c o l l e c t e d  a t  s ta t i ons  i n  t h e  CalCOFI survey pat tern.  The f i l e  i s  i n  a 

simple b inary  format w i t h  a l o g i c a l  record  l eng th  of 8 (48 b i t )  words. 

Data i n  t h e  f i l e  a r e  i d e n t i f i e d  by t h e  CalCOFI s t a t i o n  code, year, month 

and day. The f i l e  inc ludes values of s i x  parameters a t  standard depths 

from 0 t o  500 meters, w i t h  some deeper data. 

1st F i e l d  o f  <TITLE> (Cols. 1-6): V a l i d  e n t r i e s  are <TMP>, <SAL>, <OXY>, 

<S IGT>, <SPVA>, <DYNA>. 

2nd F i e l d  (Cols. 7-12): <CCOFI>. 

3rd, 4 t h  and 5 th  F i e l d s  (Cols. 13-30): Opt ional .  
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Appendix 2. L i s t  o f  S p e c i f i c a t i o n  Parameters For  Run Contro l  Cards. 

Th is  appendix i s  intended t o  prov ide a quick reference t o  the  

s p e c i f i c a t i o n  parameters. They are grouped as near ly  as poss ib le  by func t ion ,  

r a t h e r  than by a lphabet ica l  sequence. A1 1 spec i f i ca t i ons  are  op t iona l  except 

t he  f i r s t  s i x  l i s t e d .  

o f  the  g r id .  

entered on the  run  con t ro l  cards. 

The l a t t e r  a re  necessary t o  f u l l y  de f ine  the  dimensions 

D e f a u l t  values are assigned t o  s p e c i f i c a t i o n  parameters no t  

PARAMETER DEFAULT 

NAME VALUE 

DESCRIPTION 

-------- -------- SPECIFICATIONS RELATING TO THE G R I D  ----- 
xzo - sets  l e f t  boundary o f  X coordinate. 

Y zo - sets  lower boundary o f  Y coordinate. 

XMX - sets  r i g h t  boundary o f  X coordinate. 

Y MX - se ts  upper boundary o f  Y coordinate. 

X GD se ts  g r i d  i n t e r v a l  along X coord inate ax is .  

Y GD - sets  g r i d  i n t e r v a l  along Y coord inate axis. 

PJ c 5 P ro jec t i on  code: 1 = Mercator p ro jec t i on ;  

2 = Equal area pro jec t ion ;  3 = Rectangular 

geographical g r i d ;  4 = Oceanographic g r i d  

( Y  coord inate i s  depth); 5 = Rectangular 

g r i d .  

Map Reference Longitude. Val i d on ly  

when PJC = 1, 2 or 3 .  

MPR 16 0 
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NUL 99 

SCL 0 

REJ 0 

S MH 0 

SKP 1 

C I N  

COG 

C TL 

1 

0 

1 

SPECIFICATIONS RELATING TO THE DATA ------ 
I n i t i a l i z e s  t h e  g r i d  f i e l d .  

Contro ls  f i t t i n g  and i n t e r p o l a t i o n  o f  data 

values t o  g r i d  po ints .  

Designates g r i d  p o i n t s  a t  which t h e  f i e l d  

i s undefined. 

Spec i f ies  t h e  number of decimal places t o  

be c a r r i e d  f o r  g r i d  values. 

I f  n o t  0, spec i f i es  e d i t i n g  range f o r  

r e j e c t i n g  data values. 

I f  no t  0, causes t h e  analyzed g r i d  f i e l d  

t o  be smoothed. 

Contro ls  data se lec t i on  dur ing  i n p u t  f o r  

<OCNDAT> source f i  1 es. 

SPECIFICATIONS RELATING TO CONTOUR TRACKING 

Subsquare d i v i s i o n  f a c t o r  f o r  computing 

contours; l a r g e r  values y i e l d  smoother 

contours. 

Spec i f ies  contour i n t e r n a l .  

Spec i f i es  contour o r i g i n .  Lowest contour 

value t racked w i l l  be GIN> + <COG>. 

Contro ls  se lec t i on  o f  contours w i t h  

exponential spacing and suppression o f  

contour  1 abel s. 
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MFX 

MF Y 

H GT 

XTC 

Y TC 

XLB 

Y LB 

ROT 

XPV 

Y PV 

ZYM 

0.1 

0.1 

5.12 

1 

1 

5 

5 

0 

0 

0 

0 

SPECIFICATIONS RELATING TO MAKING A PLOT --- 
Hor izon ta l  sca le f a c t o r  i n  inches per  u n i t  

along the  X coor indate ax is .  

V e r t i c a l  sca le  f a c t o r  i n  inches per  u n i t  

a long t h e  Y coord inate axis. 

Spec i f ies  he igh t  o f  l e t t e r s  and numbers f o r  

t i t l e s  and l a b e l s  (.12 inches) and w id th  o f  

margin below p l o t  border (5*.12 inches). 

Contro ls  spacing o f  t i c  marks along upper 

and lower borders. 

Contro ls  spacing o f  t i c  marks along l e f t  

and r i g h t  borders. 

Contro l  s spaci ng o f  coord inate 1 abel s a1 ong 

1 ower border. 

Contro l  s spacing o f  coord inate l a b e l  s a1 ong 

1 e f t  border. 

Spec i f ies  p l o t  r o t a t i o n  i n  degrees. 

Spec i f ies  t h e  X coord inate o f  a p i v o t  p o i n t  

f o r  p l o t  ro ta t i on .  

Spec i f ies  t h e  Y coord inate o f  a p i v o t  p o i n t  

f o r  p l o t  ro ta t i on .  

Contro l  parameter f o r  s i z e  o f  numbers and 

symbols i n  data p l o t s  and f o r  suppressing 

p l o t  border. 
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Appendix 3. List of Option Parameters For Run Control Cards. 

Option parameters control program flow a t  run-time. They are interpreted 

by the program as  boolean values, <TRUE> o r  <FALSE>, and cause associated 

program variables t o  set t o  <TRUE> when entered on r u n  control cards. A l l  

option variables have a default  value of <FALSE>. 

OPTION NAME DESCRIPTION 

ADDFLD 

BY PASS 

CENTER 

CONCATPLT 

DI GITPLT 

E D  I TFLD 

FIXDBLBESSEL 

GUE SSF LD 

LOADFl  

LOADFZ 

Causes a f i e l d  saved on d i sk  t o  be added t o  the f i e ld  

i n  memory. Requires <LOADF3>. 

Causes accessing and analysis of source data t o  be 

bypassed. 

Assigns each source data value t o  the nearest g r i d  

point during analysis. 

Combines plot  segments computed i n  separate runs. 

Plots  the analyzed g r i d  point values a t  the respective 

g r i d  points. 

Invokes ca l l  t o  an external PROCEDURE t o  modify the 

g r i d  f i e l d  i n  memory. 

Constrains double quadratic interpolation used i n  

computation of contour coordinates. 

Causes an i n i t i a l  f i e l d  (Guessfield) t o  be loaded in to  

the g r i d  i n  memory pr ior  t o  analysis of source data. 

Causes a f i e l d  saved i n  f i l e  <FIELDl> t o  be loaded 

i n t o  the gr idf ie ld  i n  memory. 

Loads gr idf ie ld  from f i l e  CFIELDD. 

‘ 5  
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i 

i 

LOADF3 

LOADF4 

MOREDATA 

OVERLAYPLT 

PLOTCNTRS 

PRINTFLD 

SAVEF 1 

SAVEF2 

SAVEF3 

SAVEF4 

SETNUL 

Loads g r i d f i e l d  from f i l e  <FIELD3>. 

Loads g r i d f i e l d  from f i l e  <FIELD4>. 

Accumulates source data from more than one source f i l e  

be fore  proceedi ng t o  ana lys i  s. 

Causes custom p l o t  fea tures  t o  be added t o  p l o t s  from 

f i l e  <CSTFIL>. 

Causes a contour p l o t  t o  be p l o t t e d  from f i l e  <PLTFIL>. 

Causes t h e  g r i d  f i e l d  i n  memory t o  be pr in ted ,  w i t h  

column and row 1 abel s. 

Causes the  g r i d  f i e l d  i n  memory t o  be saved i n  f i l e  

<F IELDl > . 
Saves g r i d f i e l d  i n  f i l e  <FIELD2>. 

Saves g r i d f i e l d  i n  f i l e  <FIELD3>. 

Saves g r i d f i e l d  i n  f i l e  <FIELD4>. 

Causes t h e  n u l l  value <NUL> t o  be assigned t o  undefined 

g r i d  po in ts  dur ing  analys is .  

Bypasses load ing  o f  data from a source f i l e .  

Branches around t h e  sec t ion  o f  ana lys is  i n  which source 

data a re  f i t t e d  t o  t h e  gr id .  

Causes a f i e l d  saved on d isk  t o  be subtracted from the  

f i e l  d i n memory. 

Invokes specia l  l a b e l i n g  a long the  X coord inate a x i s  

on p l o t s  which represent  t ime sections. 

Causes contour coordinates t o  be computed from t h e  g r i d  

f i e l d  i n  memory, and saved i n  f i l e  <PLTFIL>. 

Causes a p l o t  t o  be made o f  a vector  f i e l d ,  depic ted 

by arrows f o r  d i r e c t i o n  and numbers f o r  magnitude. 

SIKPSORCDATA 

S K I  PF ITDATA 

SUBTRACTFLD 

Requi res  <LOADFl>. 

TIMEPLT 

TRACKCNTRS 

VECTORP LT 
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XYDATAPLT P l o t s  t h e  source data values a t  t h e i r  actual loca t ions  

i n  the  f i e l d .  

Causes the  values o f  a g r i d  f i e l d  saved i n  f i l e  

<FIELDl> t o  be ex t rac ted  and saved i n  a new data f i l e  

w i t h  coordinates transformed t o  those spec i f ied  f o r  the  

cur rent  run. 

ZOOMFLD 
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Appendix 4. Creat ion o f  Overlay P l o t  F i l e s  w i t h  program <MAKSCTFIL>. 

The op t i on  parameter <OVERLAYPLT> prov ides a means o f  superimposing 

specia l  t i t l e s ,  labe ls ,  sca les and c e r t a i n  o ther  fea tures  on a standard 

contourp lot ,  d i g i t p l o t  o r  vec torp lo t .  The over lay elements must be prepared 

i n  a spec ia l  format and s to red  i n  p l o t f i l e  <CSTFIL>. Th is  f i l e  i s  accessed by 

procedure <PLOTFLD> a t  run  time, when <OVERLAYPLT> i s  set. An a n c i l l a r y  

program, <MAKCSTFIL>, has been w r i t t e n  t o  f a c i l i t a t e  t h e  prepara t ion  o f  

over lay p l o t f i l e s  from spec i f i ca t i ons  punched on data cards. There are  fou r  

types of elements, i d e n t i f i e d  by the  keywords <SYMBOL>, <NUMBER>, <LINES>, and 

<SCALES>, which can be inc luded i n  an over lay f i l e .  

described i n  the  f o l l o w i n g  paragraphs. 

<MAKCSTFIL> the  keywords are  i n s e r t e d  i n t o  c e r t a i n  f i e l d s  i n  t h e  records which 

normally conta in  contour i d e n t i f i c a t i o n ,  and cause the  specia l  over lay r o u t i n e  

t o  be executed. A normal p l o t f i l e  created by procedure <TRACKFLD> can a l so  be 

re-named <CSTFIL> and used w i t h  t h e  op t i on  <OVERLAYPLT> t o  combine more than 

one s e t  o f  contours i n t o  a s i n g l e  p l o t ,  i n  t h e  same way t h a t  p l o t f i l e  <CATFIL> 

i s  used w i t h  the  op t i on  <CONCATPLT>. 

Each o f  these i s  

When <CSTFIL> i s  created by 

Data card formats f o r  CMAKCSTFID. 

Data cards are  assembled i n  se ts  o f  one o r  more cards each. Each s e t  

con ta ins  s p e c i f i c a t i o n s  f o r  an over lay element. The se ts  o f  data cards are  

preceded by two i d e n t i f i c a t i o n  ( I D )  cards which conta in  i n fo rma t ion  needed by 

<MAKCSTFIL> t o  make a header record  f o r  t h e  p l o t f i l e .  The descr ip t ions  o f  ID 
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and data cards are given i n  terms o f  t h e  ALGOL formats and l i s t s  w i t h  which 

they are  read. 

I D  Cards. 

FORMAT: <5A6, X2, 6R8.0/3R8.0>. 

LIST: (<TITLE>, <XZO>, <YZO>, <XMX>, <YMX>, <XGD>, <YGD>, <PJC>, <MPR>, 

<SQD> 1 

The <TITLE> may be any 30-character s t r i n g  s t a r t i n g  w i t h  "OVERLAY" i n  

co ls .  1-7. 

match those submitted w i t h  the  run  i n  which the  over lay i s  t o  be p lo t ted .  

The remaining l i s t  elements are s p e c i f i c a t i o n  parameters and must 

Data Cards. 

FORMAT: <A6, X2, 5R8.0>. 

LIST: (PLTYPE, N. HT, ROT, X, Y) 

The f i r s t  l i s t  element, PLTYPE, must be one o f  t h e  fou r  over lay keywords. 

The values t o  be entered f o r  t he  remaining l i s t  elements depend on PLTYPE. 

If PLTYPE = <SYMBOL> then the  over lay  type i s  a character  s t r i n q :  

N i s  t h e  number o f  characters  i n  t h e  s t r i n g .  

HT i s  t h e  he igh t  o f  t h e  characters  i n  inches. 

ROT i s  t h e  r o t a t i o n  o f  t h e  s t r i n g  i n  degrees ( p o s i t i v e  counterclockwise) 

us ing  X, Y as t h e  p i v o t  po in t .  

X, Y a re  t h e  l o c a t i o n  coordinates; i f  HT < 0 t h e  s t r i n g  i s  centered on X, 

otherwise i t  s t a r t s  on X. Y designates the  bottom o f  t h e  s t r i n g  

characters. 
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The string t o  be plotted must be punched on a 2nd data card ( o f  the s e t )  

s ta r t ing  w i t h  col.  1. 

I f  PLTYPE = <NUMBER> then the overlay type i s  a sequence o f  numbers t o  be 

plotted a t  specified locations: 

N i s  the number of numbers i n  the sequence. 

HT i s  the height i n  inches. 

sequence will be centered on i t s  respective X coordinate. 

ROT i s  the rotation of each number i n  the sequence, i n  degrees. 

X,  Y are  ignored i f  punched on the 1st data card of the se t .  

The sequence of numbers must be punched on one or  more subsequent data 

cards u s i n g  a secondary format and l i s t .  

FORMAT: <10R8.0>. 

LIST: 

repeated N - 1  times. 

I f  i t  is negative, each number i n  the 

( X ,  Y ,  VAL, F) where the parentheses mean t h a t  the l i s t  i s  t o  be 

X ,  Y a re  the location coordinates. 

VAL is  the number t o  be plotted.  

F i s  the  number o f  fractional d i g i t s  t o  appear a t  the r i g h t  o f  the 

decimal point. 

I F  PLYTYPE = <LINES> then line segments wil l  be drawn connecting a 

sequence of points. 

N. is  the number of points i n  the sequence. 

HT, ROT, X and Y wi l l  be ignored i f  punched on the 1st data card o f  the 

se t .  
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The X and Y coordinates must be punched on one o r  more subsequent data 

cards us ing  a secondary format and li st .  

FORMAT: <10R8.0>. 

LIST: 

N - 1  t imes. 

sequence. 

( X ,  Y) where t h e  parantheses mean t h a t  the  l i s t  i s  t o  be repeated 

X and Y are t h e  l o c a t i o n  coordinates f o r  t h e  p o i n t s  i n  the  

I f  PLYTYPE = <SCALES> then a ho r i zon ta l  s t r a i g h t  l i n e  w i t h  t i c  marks w i l l  be 

p l o t t e d .  Th is  over lay type i s  intended f o r  adding specia l  scales t o  a p l o t  

w i t h  l ess  e f f o r t  than would be requ i red  us ing  <LINES>. The l i s t  parameters 

f o r  t he  data card  a re  i n t e r p r e t e d  d i f f e r e n t l y  than f o r  t he  o ther  types. 

N i s  t h e  number o f  t i c  marks t o  be p lo t ted .  

HT i s  t h e  spacing between t i c  marks expressed i n  X coord inate un i t s .  

(Thus, t he  l eng th  o f  t h e  l i n e  w i l l  be (N-1) * HT un i t s . )  

ROT i s  t h e  he igh t  o f  t h e  l s t ,  3rd, 5th, ... t i c  marks, expressed i n  Y 

coord inate u n i t s .  The 2nd, 4th, 6th, ... t i c  marks w i l l  have a he igh t  o f  

ROT/2 un i t s .  

X and Y a re  coordinates o f  one end of the  l i n e .  The l i n e  w i l l  be drawn 

t o  the  r i g h t  o f  X, Y i f  HT > 0 and t o  the  l e f t  o f  X, Y i f  HT < 0. The 

t i c  marks w i l l  be p l o t t e d  above the  l i n e  i f  ROT > 0 and below t h e  l i n e  i f  

ROT < 0. 

No subsequent data cards are  needed. 

As many data sets  o f  each over lay type as needed may be submitted f o r  

<MAKCSTFIL> a t  run  t ime. The over lay features t o  be p l o t t e d  may be e i t h e r  



-37- 

inside or  outside of the plot  border, hence the values of the l i s t  parameters, 

X and Y ,  may exceed those d e f i n i n g  the g r i d  boundaries. 

<MAKCSTFIL> can a l so  be used t o  create  an overlay f i l e  which contains 

coordinates fo r  l ines  which a re  not f i e ld  contours b u t  which will be processed 

i n  the same way as  contours. Coastlines of continents and islands and l ines  

of constant l a t i t ude  and longitude can be plotted just l i ke  any other contour 

by <PLOTFLD>, except t h a t  the ''contour label ,"  which is  usually a sequence 

number, will not be plotted. 

fo r  the <CSTFIL> header record from the two ID cards submitted a t  run time, 

and the point coordinates f o r  the coastl ines from a f i l e  named TEK. 

can be loaded from a terminal or  from cards. 

<MAKSCTFIL> obtains gets  the information needed 

T h i s  f i l e  

The l i s t  element <TITLE> may be any 30-character string and ident i f ies  

the f i l e ;  however, i f  the f i r s t  seven characters a r e  "OVERLAY" then 

<MAKCSTFIL> will attempt unsuccessfully t o  perform i t s  special overlay 

function and terminate without doing anything. The remaining 1 i s t  parameters 

should match those which will be submitted t o  EDMAPZ f o r  the r u n  i n  which 

<CSTFIL> will be read. 

The  f i l e  TEK should be created w i t h  MAXRECSIZE = 14, BLOCKSIZE = 420, 

UNITS = WORDS. The f i rs t  record of the f i l e  i s  f o r  ident i f icat ion and will be 

read and printed only. Subsequent records should be writ ten w i t h  the format 
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Each record  w i l l  be i n t e r p r e t e d  as having s i x  f i e l d s  o f  12 characters  each. 

The d i g i t  s t r i n g s  represent ing t h e  values should be l e f t - j u s t i f i e d  i n  each 

f i e l d .  

The l i s t  should have t h e  f o l l o w i n g  s t ruc tu re :  

SEGID, N. X 1 ,  Y 1 ,  X 2 ,  Y 2 ,  X 3 ,  Y 3 ,  ..., XN, YN,  SEGID, N ,  X 1 ,  Y 1 ,  etc.  

Where SEGID i s  a value chosen t o  i d e n t i f y  t he  c o a s t l i n e  segment ( o r  o ther  

l i n e ) ,  N i s  t h e  number o f  p o i n t s  i n  t h e  segment, and X 1 ,  X2, etc., are the  X 

and Y coordinates o f  t h e  po in ts .  I f  the  coordinates represent  long i tude and 

l a t i t u d e ,  then the  values should be negative i n  the  eastern and southern 

hemi spheres. 
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Appendix 5, Deck Set-up f o r  EDMAPZ. 

The general assemblage of control and data cards needed t o  r u n  EDMAP2 i s  

as  follows: 

?BEGIN 

? R U N  EDMAP2 

?FILE FIELDN ( f i l e  a t t r i b u t e s )  

?FILE IJVAL ( f i l e  a t t r i b u t e s )  

?FILE PLTFIL ( f i l e  a t t r i bu te s )  

?DATA 

Run  specification cards. 

O p t i o n  cards. 

? E N D  JOB. 

Either 1, 2,  3 o r  4 

A l l  of these f i l e s  have 

cards a re  used normally 

names. For g r i d  f i l e s  

should be subst i tuted f o r  N i n  the FILE name FIELDN. 

internally-declared a t t r i bu te s  and the f i l e  a t t r i bu te  

t o  equate internal names t o  actual f i l e  directory 

FIELD1, FIELDZ, e tc .  1, however, the MAXRECSIZE and 

BLOCKSIZE a t t r i bu te s  need t o  be changed i f  the number of g r i d  points along the 

X coordinate i s  going t o  exceed 60. 

determined by the program from the g r i d  specification parameters w i t h  the 

f ormul a: 

T h i s  number, designated IMX, i s  

IMX = ENTIER ( ( X M X - X Z O ) / X G D  + 1.5) where 

ENTIER imp1 ies truncation. 
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The example below demonstrates one k i n d  of application for  which EDMAP2 was 

designed. I t  assumes the presence of two source f i l e s :  <MARDAT>, containing 

20-year monthly means of sea surface temperature for  the Pacific Ocean, and 

<FNSHIP>, containing marine weather observations (including sea surface 

temperature) fo r  the month of August 1981. The purposes of this s e t  of runs 

are  t o  prepare a mean August sea surface temperature f i e l d  for  a region off 

the west coast of North America and t o  use this f i e l d  to  (1) e d i t  the 

corresponding data fo r  A u g u s t  1981 and ( 2 )  compute a sea surface temperature 

anomaly f i e l d  for  Augus t ,  1981. 

The temperature f i e l d  for  August ,  1981 wi l l  be displayed on one plot and 

the anomaly f i e ld ,  w i t h  the mean Augus t  isotherms superimposed, will  be 

displayed on a second plot.  

printed. The job will take four runs through EDMAPE (four s e t s  of run control 

cards) and will be assembled as  three tasks i n  order t o  maintain separate 

identities for  each of three plot f i les  containing the three sets o f  contour 

coordinates. The mean Augus t  f i e l d  will be analyzed and contoured i n  the 1st 

r u n .  The r u n  control cards define the area t o  be represented by the grid as  

116"-145°W, 250-50°N, w i t h  u n i t  grid areas of 1" Long. by 1' Lat. The plot  

projection will be Mercator (PJC = 11, grid values will be scaled t o  maintain 

a precision o f  three decimal places (SCL = 3 ) ,  moderately heavy smoothing w i l l  

be applied t o  the g r i d  values before p r i n t i n g  o r  contouring (SMH = 61, and 

interpolation t o  grid points will be performed u s i n g  maximum ranges o f  6" 

Long. and 4O Lat. (ANL = 6.4). Contours will be computed a t  intervals o f  1 

(CIN = 1) beginning  a t  1 (COG = 0) and every contour shall be labeled (CTL = 

1). 

Grid point values for  a l l  three f i e lds  will be 
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I n  the  second run, the  August 1981 sea temperatures w i l l  be analyzed 

us ing  the  smoothed mean August f i e l d  as a guess f i e l d  f o r  ed i t i ng .  

values w i l l  be r e j e c t e d  i f  they d i f f e r  f r o m  guess f i e l d  values i n te rpo la ted  t o  

the  respect ive l oca t i ons  o f  t he  data values by 5 or more (REJ = 5).  

I n t e r p o l a t i o n  t o  g r i d  po in ts  w i l l  be performed w i t h  maximum ranges o f  4" f o r  

both Lat.  and Long. (ANL = 4). The map f a c t o r  (MFX = 0.31) was computed so 

t h a t  t he  w id th  o f  the  p l o t  would be 9 inches (9/(145-116)=0.31). The August 

1981 temperature f i e l d  w i l l  be saved i n  f i l e  <FIELDE> and the  contours 

computed and p lo t ted .  

Data 

Th is  f i e l d  w i l l  be r e c a l l e d  i n  the  t h i r d  run, along w i t h  the  mean August 

f i e l d  i n  f i l e  <FIELDl>, i n  order  t o  compute the  anomalies, which w i l l  be saved 

i n  f i l e  <FIELD3>. They could a l t e r n a t e l y  be saved i n  f i l e  <FIELD4>. 

e i t h e r  case, t he  anomaly f i e l d  must be r e c a l l e d  i n  the  f o u r t h  run as f i l e  

<FIELD4> i n  order t o  make i t  ava i l ab le  t o  <ANALFLD> f o r  smoothing before 

computing contours. 

ANL = 0)  and the  anomaly contours w i l l  be p l o t t e d  along w i t h  the  mean August 

contours computed i n  the  f i r s t  run. 

I n  

<ANALFLD> w i l l  take no o ther  ac t i on  i n  t h i s  run  (s ince 
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The complete j o b  assembly i s  l i s t e d  below. 

? B E G I N  JOB . . . 
? RUN EDMAPZ 

? FILE MARDAT (TITLE = MARDAT/AUG) 

? FILE FIELD1 (TITLE = ENPAC/AUG) 

? FILE PLTFIL (TITLE = SSTPLT/AUG) 

? DATA 

( 1 s t  set  o f  r u n  c o n t r o l  cards--b denotes b lank)  

bbbSSTbbMEANbbbAUGbbbbbbbENPAC XZO=145W YZO=250N XMX=116W YMX=50N XGD=1 

YGD=1 PJC=1 SCL=3 SMH=6 ANLz6.4 CIN=1 COG=O CTL=1 # 

CENTER SETNUL SAVEFl PRINTFLD TRACKCNTRS # 

? RUN EDMAP2 

? FILE FNSHIP (TITLE = SOURCEDATA/AUG1981 I 
? FILE FIELD1 (TITLE = ENPAC/8108SST) 

? FILE FIELD2 (TITLE = ENPAC/8108ANOM) 

? FILE PLTFIL (TITLE = SSTPLT/8108SST) 

? DATA 

(2nd s e t  o f  r u n  c o n t r o l  cards) 

bbbSSTbbFNWCbb8108bO1-15bb3015 XZO=145W YZOz25N XMXz116W YMXz50N 

XGD=1 YGD=2 PJC=2 SCL=3 ANL=4 REJ=5 CIN=1 COG=O SMH=6 MFX=0.31 

# 

LOADFl GUESSFLD CENTER SETNUL SAVEF2 PRINTFLD TRACKCNTRS 

PLOTCONTRS # 

( 3 r d  s e t  o f  run c o n t r o l  cards) 

TITLE OPTIONAL ON THIS RUN XZO=145W YZO=25N XMX=116W YMX=50N XGD=1 

YGD=1 PJC=1 # 

BYPASS 4OADFE LOADFl SUBTRACTFLD SAVEF3 # 
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? RUN EDMAP2 

? FILE FIELD4 (TITLE = ENPAC/8108ANOM) 

? FILE PLTFIL (TITLE = SSTPLT/8108ANOM) 

? FILE CATFIL (TITLE = SSTPLT/AUG) 

? DATA 

( 4 t h  se t  o f  run  c o n t r o l  cards) 

SST MEAN & ANOM 8101 ENPAC XZO=145W YZO=25N XMX=116W YMX=SON XGU=l 

YGD=1 PJC=1 SMH=6 CIN=1 COG=-9 SCL=3 ANL=O CTL=1 MFX=0.31 # 

SKIPSORCDATA LOADF4 PRINTFLD TRACKCNTRS PLOTCNTRS CONCATPLT # 

? RUN SERVICE/PLOTREQUEST; DATA 

PLOT (1,2) 

? END JOB 

Figure 2 shows po r t i ons  o f  t h e  run-t ime messages generated by EDMAP2 f o r  

t h i s  job. The run  con t ro l  cards f o r  each run  are  p r i n t e d  exac t ly  as read. I f  

a s p e c i f i c a t i o n  o r  op t i on  e r r o r  occurs (usua l l y  a misspel led keyword), an 

e r r o r  message i s  p r i n t e d  immediately a f t e r  t h e  card  conta in ing  the  e r r o r ,  and 

t h e  run i s  terminated. 

attempted, even though they may depend on ou tpu t  from the  terminated run. The 

messages a l so  i nc lude  l i s t i n g s  o f  data values r e j e c t e d  dur ing  e d i t i n g  ( i f  any) 

and counts o f  contour  coordinates f o r  each contour t racked o r  p lo t ted .  The 

number o f  source data values se lected by <FETCHDAT> are  p r i n t e d  and 

PROCESSTIMEs are  given f o r  each o f  t he  procedures <ANALFLU>, <TRACFLD> and 

<PLOTFLD>. 

Execution o f  subsequent runs ( i f  any) w i l l  be 

F igure  3 shows t h e  f i r s t  sheet o f  p r i n t e r  output  invoked by <PRINTFLD> i n  

the  1 s t  run. Values o f  t h e  mean August sea temperatures are p r i n t e d  w i t h  three 
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decimal places because <SCL> was s e t  t o  three. The 99.000s i n  t h e  upper r i g h t  

corner  represent  t h e  de fau l t  value f o r  undefined g r i d  po ints .  Th i s  p o r t i o n  o f  

t he  g r i d  i s  over a l and  area. 

l o c a t i o n s  and magnitudes o f  maxima and minima n o t  p rec i se l y  shown by t h e  

associated contour p l o t ,  and t o  i d e n t i f y  unlabeled contours. 

The g r i d  p r i n t  ou tpu t  can be used t o  f i n d  the  

F igures 4 and 5 show t h e  contourp lo ts  which the  program produced. The 

shading i n  t h e  second p l o t  was added by hand t o  he lp s e t  o f f  t he  anomaly f i e l d  

from the  mean f i e l d .  
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Appendix 6. F i t t i n g  Source Data t o  Gr idpoints .  

Source data are made ava i l ab le  t o  procedure <ANALFLD> by means o f  t he  

data f i l e  <IJVAL>, i n  which the  coordinates o f  each data value have been 

transformed t o  the  ( I ,  J )  coordinates o f  t he  g r i d  as def ined by s p e c i f i c a t i o n  

parameters submitted f o r  t he  cu r ren t  run. The determinat ion o f  f i e l d  values 

a t  g r i d  p o i n t s  i s  achieved i n  two steps: 

adjacent g r i d  po in ts  and 2) i n t e r p o l a t i o n  t o  other  g r i d  po in ts  no t  a f f e c t e d  by 

step 1. 

1) f i t t i n g  source data values t o  

Each data value cont r ibu tes  t o  the  g r i d  f i e l d  values a t  one o r  more 

surrounding g r i d  po ints .  

coordinates f o r  each data value are rounded t o  the  nearest in teger ,  

e f f e c t i v e l y  ass ign ing the  data values t o  the  nearest  respect ive g r i d  po ints .  

Otherwise, unless the  s p e c i f i c a t i o n  parameter <PJC> was se t  t o  4, a weighing 

c o e f f i c i e n t ,  W(i),  i s  computed f o r  each g r i d  po in t ,  i, w i t h i n  one g r i d  length  

from the  data value from the  formula: 

I f  the  op t i on  <CENTER> was set,  t he  I and J 

where n < 4 - 

and a I ( i )  a n d a J ( i )  are the  increments o f  ho r i zon ta l  and v e r t i c a l  separat ion 

between the  l o c a t i o n  o f  a data value ( I  ,J) and t h a t  o f  each nearby g r i d  
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po in t .  

con t r i bu tes  t o  one, two, th ree  or f o u r  g r i d  p o i n t  values. 

The method gives each data value t h e  same t o t a l  weight whether i t  

The parameter value 4 f o r  <PJC> designates a specia l  k i n d  o f  f i e l d  f o r  

which t h e  Y-coordinate i s  depth, and f o r  which there  i s  a coherence among data 

values d i s t r i b u t e d  w i t h  depth a t  d i sc re te  values o f  x,  such as those obtained 

w i t h  oceanographic inst rumentat ion.  L inear  i n t e r p o l a t i o n  t o  ho r i zon ta l  g r i d  

l i n e s  i s  performed from v e r t i c a l l y  d i s t r i b u t e d  values a t  each p o i n t  along the  

x a x i s  f o r  which data e x i s t .  Hor izon ta l  i n t e r p o l a t i o n  t o  g r i d  po in ts  i s  then 

performed, where necessary. The computational process requ i res  t h a t  t he  data 

values i n  each coherent s e t  be ordered i n  the  data f i l e  from top t o  bottom i n  

the  g r i d  (descending values o f  t h e  J coord inate) .  

The parameter value 1 f o r  t he  s p e c i f i c a t i o n  <ANL> causes an e x i t  from 

<ANALFLD> a f t e r  t h i s  1 s t  step o f  f i t t i n g  data t o  g r i d  p o i n t s  i s  completed, so 

t h a t  t h e  g r i d  f i e l d  can be saved i n  a d isk f i l e  o r  p r i n t e d  o r  p lo t ted .  

Otherwise, i n t e r p o l a t i o n  t o  as-yet-undefined g r i d  p o i n t s  i s  i n i t i a t e d  as  Step 

2. 

Step 2 i s  c a r r i e d  o u t  i n  two scans over the  g r i d  f i e l d  i n  order  t o  l oca te  

undefined g r i d  po in ts ,  designated as t a r g e t  po in ts .  An attempt i s  made t o  

i n t e r p o l a t e  a value f o r  each t a r g e t  p o i n t  from values a t  g r i d  p o i n t s  i n  the  

surrounding area. 

assigned values i n  step 1 are  used f o r  t he  i n te rpo la t i ons .  This  r e s t r i c t i o n  

I n  t h e  f i r s t  scan, on ly  those g r i d  p o i n t s  which were 
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makes the results independent of the starting p o i n t  and direction of the scan. 

In the second scan, the values assigned as a result of interpolation d u r i n g  

the f i r s t  scan are also used. 

The size of the area t o  be searched, around each target p o i n t ,  i s  

determined from the value o f  the specification parameter <ANL> and the squares 

of  the distances from surrounding grid points t o  the target p o i n t .  

coordinate of the target grid p o i n t  i s  ( I ,  J )  and t h a t  of a nearby p o i n t  i s  ( I  

+ L ,  J + K) then the squared distance separating the two points is  ( L  * L + K 

* K ) .  the integral part i s  used 

t o  set the horizontal search range ANLH and the fractional part i s  used t o  set 

the vertical search range ANLV. For example, i f  the value of <ANL> i s  6.4 

then ANLH = 6 and ANLV = 4. I f  <ANL> i s  an integer then ANLH = ANLV = <ANL>. 

The boundaries of the search area are then defined as  ( I  + - (ANLH - 1)) , ($ 2 

(ANLV - l ) ) ,  w i t h  the added restriction t h a t  (L * L + K * K )  <= MAX (ANLH - 1, 

ANLV - 1) ** 2 + 4 ,  where the double asterisk denotes exponentiation and MAX 

(ANLH - 1, ANLV - 1) designates the larger of the two enclosed expressions as 

the value be t o  squared. 

corners of the rectangular search area. 

I f  the 

<ANL> i s  treated as a two-valued parameter: 

T h e  effect of the restriction i s  t o  c u t  o f f  the 

T h e  search i s  conducted i n  each of e i g h t  sectors, shown i n  Figure 6 ,  i n  

wh ich  each g r i d  p o i n t  i s  represented as a small square. The  sectors are 

identified by numbers and defined by the signs of the relative coordinates L 

and K .  The nearest v a l i d  grid p o i n t  value i n  

each of the eight sectors surrounding the target p o i n t  i s  selected for a 

possible role i n  the interpolation; however, i n  the corner sectors, 1, 3 ,  7 

Sector 5 i s  the target p o i n t .  
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and 9, two values may be se lec ted  i f  they a re  equ id i s tan t  from t h e  t a r g e t  

po in t .  

The se lected values are used t o  compute i n te rcep ts  on both t h e  ho r i zon ta l  

and v e r t i c a l  g r i d  l i n e s  passing through t h e  t a r g e t  po in t .  An i n t e r c e p t  can be 

determined by any se lected g r i d  value i n  sectors  2, 4, 6 o r  8, o r  by l i n e a r  

i n t e r p o l a t i o n  between g r i d  values i n  adjacent corner  sectors, o r  by l i n e a r  

i n t e r p o l a t i o n  between values i n  an even-numbered sec tor  and an opposite corner 

sector ,  such as 2 and 7, o r  4 and 9. Each i n t e r c e p t  i s  assigned a weight, 

determined by t h e  sum o f  t he  squared distances o f  t h e  associated g r i d  po ints ,  

and a category, determined by i t s  r e l a t i v e  coordinates, (L, K ) .  

values i n  even-numbered sectors  a re  t r e a t e d  as double-points i n  computing 

weights. The 

i n t e r c e p t  w i t h  the  lowest  weight i s  chosen from each category f o r  t he  f i n a l  

i n te rpo la t i ons ,  prov ided t h a t  t he  associated g r i d  po in ts  s a t i s f y  t h e  range 

c r i t e r i a .  The l a t t e r  a re  app l i ed  t o  t h e  sum o f  t h e  distances of t h e  two g r i d  

p o i n t s  used t o  compute t h e  i n te rcep t ,  t o  the  g r i d  l i n e  on which t h e  i n t e r c e p t  

i s  located. T h i s  sum must be l e s s  than o r  equal t o  ANLH f o r  an i n t e r c e p t  on 

t h e  v e r t i c a l  g r i d  l i n e ,  o r  t o  ANLV f o r  an i n t e r c e p t  on the  ho r i zon ta l  g r i d  

l i n e .  F i n a l l y ,  two i n t e r p o l a t i o n s  t o  the  t a r g e t  p o i n t  a re  made, us ing  t h e  

(POS K ,  NEG K) p a i r  f o r  one and t h e  (POS L, NEG L )  p a i r  for t h e  other, 

prov ided t h a t  both i n t e r c e p t s  i n  each p a i r  are v a l i d  and a l so  meet t h e  range 

c r i t e r i a  already defined. Each v a l i d  i n t e r p o l a t i o n  y i e l d s  a s o l u t i o n  t o  the  

va lue o f  t he  t a r g e t  g r i d  po in t .  

average i s  computed us ing  t h e  weights associated w i t h  t h e  i n t e r c e p t s  invo lved 

i n  each so lu t ion .  

Gr idpo in t  

The i n t e r c e p t  categor ies are POS K, NEG K, POS L and NEG L. 

I f  both  so lu t i ons  are  obtained, a weighed 
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I n  essence, t h i s  method attempts t o  p rov ide  a r e l a t i v e l y  simple, 

e f f i c i e n t  l i n e a r  i n t e r p o l a t i o n  t o  undefined g r i d  p o i n t s  us ing  a l i m i t e d  number 

o f  values a t  nearby g r i d  po ints .  It does n o t  ex t rapo la te  i n t o  areas f o r  which 

no data e x i s t ,  and w i l l  n o t  in t roduce l o c a l  maxima o r  minima a t  t a r g e t  po ints .  

There are many o ther  methods o f  f i t t i n g  source data t o  a g r i d ,  ranging 

from simple, weighed average schemes us ing  data values i n  the  neighborhood o f  

a t a r g e t  p o i n t  t o  those which employ complex l e a s t  squares regress ion 

techniques. 

i n  h i s  documentation o f  Surface I 1  Graphics System'. 

A d iscuss ion o f  some o f  these methods has been given by Sampson 

'Sampson, R. J .  , 1975, Surface XI Graphics System. 
Analysis, J .  C. Davis, Ed. Kansas Geological Survey 

Ser ies  on Spa t ia l  
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Appendix 7. Track ing Contours Through a G r i d  f i e l d .  

A f t e r  t h e  source data have been f i t t e d  t o  a g r i d ,  procedure <TRACFLD> i s  

c a l l e d  upon t o  compute coordinates f o r  t h e  contours s p e c i f i e d  by t h e  values o f  

<GIN>, <COG> and <CTL>, and s to re  them i n  a p l o t  f i l e .  

The procedure scans t h e  g r i d  l ook ing  f o r  contours, beginning a t  t he  lower 

l e f t  corner, ( I ,  J ) = ( 1 ,  l ) ,  and proceeding around t h e  g r i d  i n  a 

counterclockwise manner. 

parameter l e v e l  i n d i c a t o r  and P, t h e  o r i e n t a t i o n  o f  the  scan vector. The 

values o f  T and P determine the  s t a r t i n g  p o i n t  and d i r e c t i o n  o f  scan l i n e s ,  

which extend a l l  t h e  way across t h e  g r id ,  e i t h e r  h o r i z o n t a l l y  o r  v e r t i c a l l y .  

When P = 1 t h e  scan d i r e c t i o n  i s  t o  t h e  r i g h t .  

t h e  l e f t  when P = 3 and downward when P = 0. 

T, i s  1 f o r  scan l i n e s  along the  outer-most perimeter o f  t h e  gr id ,  and i s  

incremented by 1 each t ime the  scan s h i f t s  inward. The scan vector  has a 

magnitude o f  one g r i d  length,  and progresses along t h e  scan l i n e s  between 

successive p a i r s  o f  g r i d  po in ts .  A t  each pos i t ion ,  t h e  g r i d  p o i n t  values a t  

the  t i p  and base o f  t h e  scan vector  are tes ted  t o  determine whether a contour 

has been in tercepted.  I f  so, t he  t r a c k i n g  r o u t i n e  i s  i n i t i a t e d ;  otherwise, 

t h e  scan vector  advances t o  the  nex t  p o s i t i o n  along t h e  scan l i n e .  

The scan i s  c o n t r o l l e d  by two parameters: T, t h e  

It i s  upward when P = 2, t o  

The perimeter l e v e l  i nd i ca to r ,  

To i n i t i a t e  t rack ing,  t h e  coordinates o f  t he  contour i n t e r c e p t  on the  

scan l i n e  are  s to red  as the  i n i t i a l  p o i n t  o f  a contour segment. The t r a c k i n g  

then proceeds i n t o  t h e  g r i d  square on the  l e f t  s i de  o f  t h e  scan vector  

( inward) .  The se lec ted  g r i d  square i s  expanded and d i v ided  i n t o  subsquares, 
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according t o  t h e  value o f  t he  s p e c i f i c a t i o n  parameter <SQD>. I n  the  expanded 

g r i d  square t h e  scan vec tor  spans two adjacent subsquare p o i n t s  between which 

the  i n i t i a l  p o i n t  was found. The values o f  t h e  f i e l d  a t  subsquare p o i n t s  a re  

computed w i t h  t h e  Bessel cen t ra l  d i f f e rence  formula f o r  quadrat ic  

i n t e r p o l a t i o n :  

where PO, PI, Pz, P3 a re  values a t  f o u r  successive g r i d  p o i n t s  along a g r i d  

l i n e  and A X  i s  the  f r a c t i o n a l  d is tance of a subsquare po in t ,  between the  2nd 

and 3 r d  o f  t he  f o u r  po ints ,  a t  which t h e  i n t e r p o l a t i o n  i s  t o  be performed. 

Four v e r t i c a l  i n t e r p o l a t i o n s  fo l lowed by one ho r i zon ta l  i n t e r p o l a t i o n  are 

requ i red  t o  compute a value f o r  one subsquare po in t .  

values (PO o r  P 3 )  i s  undefined (equal t o  <NUL>), t h e  i n t e r p o l a t i o n  becomes 

l i n e a r .  When t h e  i n t e r p o l a t i o n  i s  const ra ined by s e t t i n g  t h e  op t i on  

<FIXDBLBESSEL>, t h e  l a r g e r  ( i n  absolute value) o f  t h e  two d i f fe rences  P3 - P2 

and Po - PI i s  rep laced by t h e  smal ler  f o r  purposes o f  computation. Th is  

i n t e r p o l a t i o n  method i s  equ iva len t  t o  f i t t i n g  a quadrat ic  t o  the  fou r  p o i n t s  

by t h e  method o f  l e a s t  squares, w i t h  the  c o n s t r a i n t  t h a t  t he  f i t t e d  curve must 

pass exac t l y  through t h e  two middle p o i n t s  (PI and P2). The use o f  quadrat ic  

i n t e r p o l a t i o n  f o r  subsquare p o i n t s  a l lows t h e  p o s s i b i l i t y  o f  maxima o r  minima 

i n  the  g r i d  f i e l d  between the  primary g r i d  po in ts .  The main considerat ion f o r  

adopting it, however, i s  t h a t  i t  r e s u l t s  i n  smoother contours. 

I f  e i t h e r  o f  t he  outs ide 

The p r i n c i p a l  parameters i nvo l ved  i n  the  t r a c k i n g  process are the  g r i d  

i n d i c e s  ( J l ,  11) p o i n t i n g  t o  the  lower l e f t  corner  o f  t he  expanded g r i d  square 
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i n  which t h e  t r a c k i n g  i s  t a k i n g  place, t h e  subsquare i nd i ces  (52, 12)  p o i n t i n g  

t o  the  l e f t  lower corner o f  the  subsquare through which the  contour i s  

passing, t h e  scan vector  o r i en ta t i on ,  Q, which i s  i n i t i a l i z e d  by P when an 

i n i t i a l  p o i n t  i n  a contour i s  found, and t h e  f i e l d  values a t  t h e  t i p  and base 

o f  the  scan vetor .  Each t ime a contour p o i n t  i s  found, the  g r i d  square and 

subsquare i nd i ces  and t h e  scan vector  o r i e n t a t i o n  a re  adjusted as  necessary t o  

t h e  new subsquare i n t o  which the  contour i s  be ing tracked. Then the  scan 

vec tor  i s  sh i f t ed ,  from the s ide  through which the  new subsquare was entered, 

t o  each o f  t he  o ther  sides i n  turn,  u n t i l  the  e x i t  p o i n t  o f  the  contour from 

t h a t  subsquare i s  found. The process i s  q u i t e  s t ra igh t fo rward ,  unless the  

e x i t  p o i n t  i s  a corner. When t h e  l a t t e r  cond i t i on  occurs, t he  program must 

determine which o f  th ree  subsquares, shar ing t h a t  corner  po in t ,  t h e  contour i s  

enter ing.  Th is  i s  done by searching each o f  t he  th ree  subsquares i n  tu rn ,  

proceeding around t h e  corner  po i  n t  i n  e i t h e r  a c l  ockwi se o r  counterc l  ockwi se 

sense. The l a t t e r  depends on whether t h e  e x i t  p o i n t  was encountered a t  t he  

base o r  t i p  o f  t h e  scan vector. 

When the  con f igu ra t i on  o f  t h e  f i e l d  i n  a l o c a l  area inc ludes a saddle 

po in t ,  there  i s  a p o s s i b i l i t y  o f  a contour c ross ing  i t s e l f .  Th is  s i t u a t i o n  

w i l l  be detected by the  t r a c k i n g  r o u t i n e  as a m u l t i p l e  e x i t  cond i t i on  and i t  

w i l l  attempt t o  t rack  t h e  contour  s t r a i g h t  through the  i n te rsec t i on ,  whether 

the  c ross ing  p o i n t  i s  i n t e r n a l  t o  a subsquare o r  a t  a corner. 

corner  crossings may e x i s t  i n  which t h e  t r a c k i n g  r o u t i n e  can n o t  resolve a 

m u l t i p l e  e x i t  cond i t i on  due t o  t h e  prox imi ty  o f  an i n t e r n a l  o r  ex te rna l  

boundary. 

a t  t he  a f fec ted  corner, o r  i t  may re t race  p a r t  o f  another contour seyment 

S i tua t i ons  w i t h  

I n  such cases, t he  contour segment be ing t racked may be terminated 
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which had already been tracked. The c r i t e r i o n  f o r  a c t i o n  i n  unresolved cases 

was based i n  the  premise t h a t  i t  i s  p re fe rab le  t o  p l o t  a contour segment tw ice  

than t o  leave one unplot ted.  

I n  most s i t ua t i ons ,  t h e  t r a c k i n g  process w i l l  continue u n t i l  an end p o i n t  

o f  t he  contour segment i s  reached. Th is  happens when i t  terminates a t  a 

boundary, e i t h e r  ex te rna l  o r  i n t e r n a l ,  o r  closes on i t s e l f .  I n t e r n a l  

boundaries a re  created by undefined g r i d  po in ts ;  contours a re  no t  t racked i n t o  

g r i d  squares f o r  which any one o r  more o f  t he  f o u r  corner  g r i d  po in ts  has been 

assigned the  <NUL> value. 

A f t e r  f i n d i n g  an end po in t ,  the  t r a c k i n g  i nd i ces  J1, 11, 32, I2 and scan 

vec tor  parameter Q a re  ad justed so t h a t  t r a c k i n g  o f  t he  cu r ren t  contour can be 

r e s t a r t e d  i n  the  opposite d i r e c t i o n  (outward) from the  i n i t i a l  po in t .  

t r a c k i n g  process then continues u n t i l  t h e  second end p o i n t  o f  t h e  contour i s  

reached. 

The 

I n  b r i e f ,  when the  t r a c k i n g  r o u t i n e  encounters a contour dur ing  t h e  

per imeter  scan, i t  suspends t h e  scan and t racks  t h e  contour through the  g r i d  

t o  i t s  end p o i n t s  from the  i n i t i a l  p o i n t  o f  contact. As t he  perimeter scan 

proceeds around the  g r i d  and inward from l e v e l  t o  l e v e l ,  t h e  same contour may 

be encountered many times. 

p l o t t e d  as a consequence o f  each new encounter, a t e s t  i s  employed which 

invo lves  a reference ar ray  conta in ing  coordinates o f  c e r t a i n  p o i n t s  f o r  

contours already tracked. 

I n  o rder  t o  i nsu re  t h a t  t h e  same contour i s  no t  

Po in ts  a re  s to red  i n  the  reference ar ray  f o r  each 
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contour t racked a t  each i n t e r s e c t i o n  w i t h  a g r i d  l i n e .  

t h e  per imeter scan i s  t e s t e d  against  the  reference array before being accepted 

as an i n i t i a l  p o i n t  o f  a new contour segment. 

Every p o i n t  found by 

A t  t h e  completion o f  each perimeter scan, the  per imeter l e v e l  i n d i c a t o r  

i s  increased ( s h i f t e d  inward) and the reference array i s  purged o f  a l l  e n t r i e s  

represent ing p o i n t s  outs ide t h e  new perimeter. 

reference ar ray  i s  k e p t  a t  a minimum t o  reduce search time. 

Thus the l e n g t h  o f  the 
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FIGURE 2 
S S T  HEAM AUG E N D A t  XZO=145W Y Z O = Z S N  XPX=116Y Y ) r X = 5 0 N  XGD.1 YGQ=l  

P J C = I  S C L - 3  SHH=6 ANl=6.4 J X N = l  C!IG=O C T L - 1  P 
CEVTER P P I N T F L D  S A V E F l  SETYUL TaACKCNTRS X C1ST RUN> 

XZO=IS.O YZ0=25,0 XHX=44.9 YbX=50.0 XGD=Z.O Y G D = I , O  I Y X =  3 0  JPX= 2 6  
256 SOURCE RECORD5 3E4D 
677 VALUES SELECTED BY FETCHDAT 

6 T 7  V l L U E S  4CCEPTED f40'4 OAT6 F I L E  
0 VALUES QEJECTED 

SCAN 1 COlYPLETED. 4 G R I D y O I N T S  ADDED- SCAN T I Y E  = 3.5 SEC 

SCAN 2 COYPLETED- 4 G R I D ' O I N T S  ADDED- SCAN T I P E  = 3.5 SEC 

ANALFLO PROC T X Y C  = 2.6 

SAVED F I E L D 1  SST H E 4 Y  4UG ENPAC RS= 3 0  Nti= 26  

SST FNYC 8 1 0 8  01-15 3 3 1 5  XZ0=14SY YZO=Z5N XNX= l16W YF(X=SOY XGD.1 Y G O = l  
P J C = l  SCL.3 I N L = 4  R E J = S  C I Y = l  COG=3 S W = 6  HFX=0.31 # 
L O A D F l  GUESSFLD CENTER S f T V U L  S A V E F Z  T94CKCNT3S P R I N T F - 9  PLOTCkTSS t (2ND RUN) 

X Z D = 1 5 - 0  Y20=25.0 X Y X = 4 4 - 9  Y Y X = 5 0 - 0  X G D = t - 3  Y G D = I o O  / z ( X =  3 0  JYX= 2 6  
668 SOURCE SECORDS R E A D  

2287 V4LUES SELECTED 3Y F E T C H D I T  

RETRlEVEG f XELD1 S S T  V E A Y  4L;G EhSPAC RS: 3 3  N R =  2 6  
4EJECT: I 3200 J 1300  DATA 2 2 0 0 0  D 5795  

REJECT: I 2300 J 6 0 0  DATA 3 3 0 0  D - 9 6 6 4  
REJECT: I 2500 J 2200 OAT4 1 6 1 0 0  9 - 9 2 9 0 0  
REJECT: I 1 1 9 0  J 1 8 0 0  D A T A  1 3 3 0 0  D - 5 3 0 8  

REJECT: r 1400 J i 7 c o  D A T A  1 3 3 0 3  D - 5 3 4 0  

2161 VALUES 4CCEPTED F R O #  D I T 4  F I L E  
126 Y l A U E S  REJECTED 

SC4H 1 CGYPLETED. 1 6 9  GRID'OXYTS ADOEJ-  SCAN T I M E  = 1 - 3  SEC 

S C I N  2 COMPLETED, 1 G h I D ' O I N T S  A3DED. SCAN T IME = 3 . 6  SEC 

ANALFLC PROC T I N E  = 4.7 

SAVED FIELD2 S S T  fNY: 8 1 0 8  01-15 3 0 1 5  R S =  3 0  N R =  2 5  

ENTERED PLOTFLD 

P L T F I L  RLTHIEVEU:  S S T  Fhrk'C 8108 
24 P O I N T S  R f T f i I E V E D  FOK C3NTOU3 
20  P O I N T S  H E T R I E V E D  FIlR C'?NNTO!Jil 
9 1  P O I N T S  R E T R I E V E D  FI?R CJNTOUR 
14 POINTS RETRIEVED Fnp C ~ N T ~ U R  

183 P O I N T S  R E T P I E V E D  F O R  C J k T O U R  
179 P O I N T S  R E T R I E V E D  F e d  C ? k T J U R  
105 P O I N T S  R E T R I t V E D  fOR C?FtTOUfi 

01-15  3 0 1 5  
22.033 
14.003 
15.000 
15.000 
1 9  .OOO 
20.000 
21.000 

S S T  ANOt44LY 8 1 0 6  E Y P P C  X Z 0 = 1 4 S d  Y Z O = Z 5 Y  XHX-116W Y N Y - 5 0 Y  X G O = 1  Y G D = l  
P J C = 1  c 
BYPASS LOAOFZ L i l A D F l  SUYTRACTFL3 S 4 V E F 3  1 C3RD RUN) 

XZ0=15-0 Y 2 0 = 2 5 - 0  X Y X = 4 0 - 0  Y Y X = 5 9 - 0  XGD.1-3 Y G S = 1 - 3  I Y X =  3 3  J M X =  ? 6  
R E T R I E V E D  F I t L D Z  S S T  F Y W C  a l o e  0 1 - 1 5  3 0 1 5  r?s= 3 0  V R =  zc, 
R E T q I E V E O  & SUBTRACTED F I E L l 1  S S T  HEAN SUG ENPAC Q S =  3r) Y R =  3 6  
SAVED F I E L D 3  SST bN3YALY 8 1 0 8  ENPAC R S =  3 0  NR: 2 6  

S S T  PEAN a AYOY 3138 ENPAC X Z Q = 1 4 S i l  Y Z O = Z S N  Xt'X=11611 Y Y X = 5 3 Y  X G D = i  YGD=1 

SKIPSORCDATA L 3 A D F 4  TRhCKC' ITQS PLGTCYTRj  CDkC4TPLT P R I V I F L D  X 
PJC=1 S H A = 5  C I k = l - . O  C?&=' r )9  S C L = 3  C T L = 1  HFX=0.31 A N L = J  It 

C4TH RUN) 
XZ0=15.0 Y20=25.C XMX=44.*0 YYX=50,0 X G D = C , 0  Y G 3 ; I - O  I U X =  3 0  J M X =  2 5  
RETRIEVEC F I E L D 4  S S T  A N S Y ~ L Y  e t 3 8  E Y P A C  R S =  3 0  YR= 2 6  
ANALFLO PROC T I Y E  = 1 - 2  
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