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1 INTRODUCTION 
The c u r r e n t  meters  c o n t a i n  d a t a  l o g g e r s  which record  
v e l o c i t y ,  d i r e c t i o n  and temperature  on t" magnetic 
t a p e .  The d a t a  recorded by t h e  meter  i s  s c a l e d  and 
dependent on t h e  c a l i b r a t i o n  of t h e  i n d i v i d u a l  meter .  
T h i s  d a t a  is  u s u a l l y  recorded a t  r e g u l a r  i n t e r v a l s  
(normal ly  of 10 minutes ) .  The t a p e s  a r e  c o l l e c t e d  
from t h e  f i e l d  every 7 t o  14 days  and r e t u r n e d  t o  HR 
t o  be read and ana lysed .  A n a l y s i s  i s  u s u a l l y  r e q u i r e d  
w i t h i n  t h e  week s o  t h a t  any necessa ry  a c t i o n  can  be 
t aken  a t  t h e  next  s i t e  v i s i t .  

There  a r e  two types  of c u r r e n t  meter i n  u s e  a t  HR: 
P l e s s e y  and Aanderaa. T h e i r  l o g g e r  t a p e s  a r e  n o t  
compat ible  and have d i f f e r e n t  hardware and s o f t w a r e  
requ i rements .  

The Aanderaa t a p e s  a r e  read on i t s  own r e a d e r  d i r e c t l y  
connected t o  a ~ D ~ l l I 3 4  min i  computer. 

The P l e s s e y  t a p e s  a r e  read on a t a p e  r e a d e r  b u i l t  a t  
HR connected t o  a PDP8F min i  computer. The P l e s s e y  
mete r s  append a (negated)  word count t o  t h e  end of 
each  record  which is  used i n  d a t a  v a l i d a t i o n .  

The d a t a  from e i t h e r  l o g g e r  is t o  be t r a n s f e r r e d  t o  
t h e  mainframe and d i s p l a y e d  i n  any of t h e  r e q u i r e d  
forms viz:-  

( a )  Time s e r i e s  graphs:  f low v e l o c i t y ,  d i r e c t i o n  
and t empera tu re  a r e  p l o t t e d  a s  a f u n c t i o n  of 
time (F ig  1 )  

( b )  S c a t t e r  Diagrams: Samples of f low speed and 
d i r e c t i o n  a r e  p l o t t e d  a s  p o i n t s  on a p o l a r  
diagram (F ig  2) 

( c )  Frequency Tables :  A t a b l e  of t h e  number of 
samples which f a l l  i n t o  c e r t a i n  ranges  of f low 
speed and d i r e c t i o n  (Fig  3 ) .  

( d )  Exceedance Diagrams: A graph i n d i c a t i n g  t h e  
pe rcen tage  of samples w i t h  f low r a t e s  exceeding 
t h e  s p e c i f i e d  flow r a t e  (Fig  4 ) .  

( e )  P r o g r e s s i v e  v e c t o r  p l o t s :  V e l o c i t y  v e c t o r s  a r e  
added t o  t o g e t h e r  p r o g r e s s i v e l y .  Th is  shows the  
n e t  c u r r e n t  summed over  a number of t i d e s  
( F i g  5 ) .  
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2 SYSTEM 
DESCRIPTION 

2.1 Summary 
The i n p u t  and o u t p u t  r equ i rements  of t h e  sys tem have 
been d e s c r i b e d .  The diagram o p p o s i t e  shows t h e  f low 
of d a t a  from i n p u t  t o  o u t p u t  g i v i n g  t h e  m j o r  
components of hardware and s o f t w a r e .  

The l o g g e r  t a p e s  a r e  conver ted  u s i n g  t h e  s o f t w a r e  on 
t h e  PDP system and t h e  d a t a  i s  w r i t t e n  t o  t h e  
mainframe computer (ICL 2972) v i a  magnetic t a p e .  

The P l e s s e y  m e t e r s  a r e  l i a b l e  t o  g i v e  o c c a s i o n a l  bad 
r e c o r d s .  These can  be d e t e c t e d  u s i n g  t h e  word coun t  
i n  each record .  P l e s s e y  meter  f i l e s  a r e  e d i t e d  
manual ly  b e f o r e  being p rocessed .  

Each c u r r e n t  meter  has  i t s  own c a l i b r a t i o n  f a c t o r s ,  
t h e s e  f a c t o r s  have been w r i t t e n  i n t o  t h e  c a l i b r a t i o n  
r o u t i n e s  s o  t h a t  t h e  a p p r o p r i a t e  c a l i b r a t i o n  i s  used 
f o r  a  s p e c i f i e d  meter.  

The main s t e e r i n g  f i l e  s p e c i f i e s  t h e  d a t a  f i l e s  t o  be  
read from t a p e  and t h e  o u t p u t  t h a t  i s  r e q u i r e d .  Each 
d a t a  r ecord  i s  s c a l e d ,  v e r i f i e d  and p r i n t e d  o u t .  The 
d a t e ,  t ime and an e r r o r  f l a g  i s  a l s o  p r i n t e d .  

The d a t a  i s  p l o t t e d  i n  t h e  r e q u e s t e d  form f o r  t h e  
f i r s t  f o u r  o u t p u t  o p t i o n s .  For p r o g r e s s i v e  v e c t o r s  
a d d i t i o n a l  d a t a  i n t e r p o l a t i o n  i s  performed and t h e  
r e s u l t a n t  v e c t o r s  a r e  s t o r e d .  The l i m i t s  of t h e  
p r o g r e s s i v e  v e c t o r s  a r e  p r i n t e d  o u t  t o  a s s i s t  t h e  
p r e p a r a t i o n  of t h e  p r o g r e s s i v e  v e c t o r  s t e e r i n g  f i l e .  
Program PROGPL i s  used t o  produce t h e  p r o g r e s s i v e  
v e c t o r  p l o t .  Frequency t a b l e s  can  be accumulated over  
a  p e r i o d  of s e v e r a l  weeks and p l o t t e d  a s  a  s i n g l e  
t a b l e  u s i n g  t h e  program CIJhtFRE. 

The rest of t h i s  s e c t i o n  d e s c r i b e s  t h e  mainframe 
programs i n  g r e a t e r  d e t a i l .  

2 . 2  Main program 
(CURRENT) 

The program CURRENT r e a d s  t h e  d a t a  from t h e  magnet ic  
t a p e  produced on t h e  P D P 1 1 .  For P l e s s e y  m e t e r s  t h e  
l e n g t h  of t h e  record  is checked. I f  t h i s  check f a i l s  
t h e  r e c o r d  i s  f l agged  a s  e r roneous  r e j e c t i n g  a l l  d a t a  
i n  t h e  record .  The c a l i b r a t i o n  f a c t o r s  f o r  each  meter  
a r e  used t o  c a l c u l a t e  t h e  v e l o c i t y  (m/s)  t h e  d i r e c t i o n  
( d e g r e e s  t r u e  n o r t h )  and t h e  t empera tu re  (degrees  
C e l s i u s ) .  The p rocessed  d a t a  i s  then  checked 
a c c o r d i n g  t o  g iven  l i m i t s  of t h e  maximum and minimum 
v a l u e s .  Also checked i s  t h a t  t h e  change i n  v e l o c i t y  



(or temperature) from one sample to the next does not 
exceed a given value. These limits are defined in the 
steering file. 

Each current velocity is resolved into its northerly 
and easterly components. Optionally the velocity may 
be resolved into the components normal and parallel to 
a given direction (the coastline). 

Data sets which span up to 8 days are analysed in one 
batch. Longer data sets are analysed in weeks. 

The processed data is then passed to the output 
routines as required (by the steering file). 

(a) Time series plots (subroutine TIPCEPL) 

TIMEPL plots time series of current velocity, 
current direction and temperature in seven or 
eight day sections. An example of a time-series 
plot is shown in Fig 1. 

(b) Scatter diagrams (subroutine SCATPL) 

SCATPL plots a scatter diagram of current 
velocity against direction on a circular grid. 
Fig 2 shows an example of the type of plot 
produced by this subroutine. 

(C) Frequency tables (subroutine FREQTA) 

FREQTA produces tables of frequencies within 15" 
direction bands and a choice of 0.1 or 0.2 m/s 
velocity bands. These tables can be output to a 
data file so that they can be accumulated at a 
later date (i.e. to include more than 1 weeks 
data). Fig 3 shows an example of a frequency 
table. 

(d) Exceedance plots (subroutine EXCDPL) 

Using data from FREQTA, EXCDPL plots out current 
velocity exceedance curves for each week of 
data. Fig 4 shows an example of an exceedance 
plot. 

If progressive vectors plots are required the 
velocity and direction data are patched (see 
Appendix 3 for details of patching used) and 
output to a file in the form of eastings and 
northings. 



2.2.2 Progressive 
vector plots 
(program PROGPL) 

After running CURRENT to produce a data file, PROGPL 
is run which plots out progressive vector plots either 
as A4 plots with the position of the current meter at 
the centre of the page or to a specified scale with 
the current meters at given positions (up to 5 meters 
per sheet). See Fig 5 for an example of the plot. 

2.2.3 Cumulative 
exceedance 
plots (CUI.lFRE) 

A call to FREQTA in CURRENT causes tables to be 
stored. The tables are then accumulated. The program 
CUMFRE is used to produce an exceedance curve for the 
data accumulated over a number of weeks. Examples of 
the output are shown in Fig 6. 

3 OPERATING 
INSTRUCTIONS 

Refer to the system diagram to see the different 
stages of the data processing. In summary they are: 

(1) Converting the k" tapes onto $" tapes. 

(2) Running the Program CURRENT. 

(3) Running the Progressive Vector Program PROGPL. 

(4) Running the Cumulative Frequency Task Program 
CUMFRE . 

(5) Plotting. 

The users requirements are specified on the Current 
Meter Processing Form shown in Appendix 1. This is 
used to provide the data for the various steering 
files and program options. 

The programs on the mainframe are run using operating 
system procedures. These procedures are made 
available by use of the command 
USE - SOFTWARE (SURVEY). 

3.1 Minicomputer 
Instructions 

3.1.1 Conversion of 
Plessey Tapes 

(a) On the PDPB 

Load the program Plessey and start address 
0200. 



Load Tape onto reader and selects position 4. 

Run the program. 

Output is sent to the PDPll file 
DMl: [30,6 $ATAFILE.DAT with data written as 
octal characters. 

(b) On PDPll - under user DM1: [30,6 ] 

DIR to find generation number of file to be 
processed. 

RUN DMO :PCONV 

Type generation numbers(s) as requested. 'gen> 

Diagnostics are sent to VER.DAT 

Corrected data is sent to DAT 'gen>.OUT 

3.1.2 Conversion of 
Aanderaa Tapes 

On PDPll under DM1: [30,20 ] 

AANDERAA provides a menu driven system to:- 

(1) Read the tape. 

(2) Convert the file to a standard form in any 
filename required. The diagnostics are sent to 
CONVERT .DAT 

3.1.3 Transfer of 
files to 
mainframe 

Use the program TAPEWRITE with options /VME and /LIS. 

3.2 Running the 
Main Current 
Meter Program 
CURRENT 

3.2.1 Preparation of 
steering file 
for CURRENT 

Set up a steering file to enable the current meter 
plotting program to be run. The format of the 
steering file is as follows:- 

LINE 1 N number of current meters to be analysed in 
this run. 

LINE 2 NMET(l), NMET(2) ..... NMET(N) Meter reference 
numbers in order of reading in up to 80 
characters, identifying site of current 
meter. 



LINE 4 Meter t y p e  PLESSEY o r  AANDERAA. 

LINE 5 Sampling i n t e r v a l  ( i n t e g e r ) ,  max c u r r e n t  
v e l o c i t y  ( r e a l ) ,  maximum change i n  v e l o c i t y  
( r e a l ) .  

LINE 6 Minimum tempera tu re  ( r e a l ) ,  maximum 
tempera tu re  ( r e a l ) ,  maximum change i n  
t empera tu re  ( r e a l ) .  

LINE 7 S t a r t  t ime.  s t a r t  d a t e .  end t ime.  end d a t e  

LINE 8  1 o r  0  0 -coas ta l  v e c t o r s  no t  r e q u i r e d .  
1- c o a s t a l  v e c t o r s  r e q u i r e d ,  . 

LINE 8b I f  l i n e  8  = 1 a n g l e  of c o a s t  i n  degrees  
( r e a l ) .  

LINE 9  Three  Opt ion numbers: 

F i r s t  Opt ion 1 Time S e r i e s  p l o t s  r e q u i r e d .  
0  Time S e r i e s  p l o t s  no t  

r e q u i r e d .  

Second Opt ion 0  No S c a t t e r  p l o t ,  Frequency 
Tab le  o r  exceedence p l o t .  

1 S c a t t e r  p l o t .  
2 Frequency Table .  
3 S c a t t e r  p l o t  and Frequency 

Table .  
4 S c a t t e r  p l o t  and Frequency 

Table  and exceedence p l o t .  

Th i rd  Opt ion 1 P r o g r e s s i v e  v e c t o r  o u t p u t  
r e q u i r e d  ( f o r  PROGPL). 

0  Not r e q u i r e d .  

LINE 9b Maximum V e l o c i t y  f o r  S c a t t e r  P l o t  needed where 
second o p t i o n  21 

LINE 9c D i v i s i o n  of V e l o c i t y  S c a l e  f o r  Frequency Tab le  
needed where Second Opt ion 2 2 .  

Note: L ines  3 t o  9  a r e  r e p e a t e d  f o r  each f i l e  
t o  be analysed from a  t a p e .  



3.2.2 Use of 
Procedure  
RUNCUR 

RUNCUR i s  used t o  run t h e  Cur ren t  meter program 
CURRENT. The in fo rmat ion  about  t a p e  f i l e s  is t a k e n  
from the  Cur ren t  meter p r o c e s s i n g  forms. Filenames 
should  i n c l u d e  t h e  l o c a t i o n  code and t h e  s i t e  name 
where a p p r o p r i a t e  

RUNCUR ( l i t e r a l  INPUT TAPE =, 
s u p e r l i t e r a l  ~ A T A  FILES =, 
s u p e r l i t e r a l  POSITION OF FILES - ON TAPE =, 
l i t e r a l  STEERING FILE =, 
l i t e r a l  TABULAR &ITPUT = 'NONE'  , 
s u p e r l i t e r a l  P R O G O U T =  "" 
l i t e r a l  GRIDFILE=, 
r esponse  RESPONSE = RESULT) 

Parameters  

INPUT - TAPE = Name of Magnetic t a p e  ho ld ing  t h e  t a p e  
f i l e s  w r i t t e n  on t h e  PDPll 

DATA FILES = Names of t h e  f i l e s  t o  be in t roduced  on 
t h e  INPUT TAPE 

POSITION 
OF FILES- - = P o s i t i o n  of each d a t a  f i l e  t o  be 
O N T A P E  - in t roduced  

STEERING = F i l e  d e s c r i b i n g  i n p u t  d a t a  and t h e  
FILE r e q u i r e d  o u t p u t  s e e  S e c t i o n  4.2 

TABULAR - = I f  f requency t a b l e s  a r e  produced,  t h i s  
OUTPUT parameter s p e c i f i e s  t h e  f i l e  t o  be 

c r e a t e d  which w i l l  hold  t h e  i n f o r m a t i o n  
t o  be used i n  t h e  g e n e r a t i o n  of t h e  
cumulat ive  f requency t a b l e s  (program 
CUMFRE). The d e f a u l t  v a l u e  'NONE' 
i n d i c a t e s  t h a t  no f requency t a b l e s  a r e  
being genera ted .  

PROGOUT = This  parameter  s p e c i f i e s  t h e  names of 
f i l e s  t o  ho ld  p r o g r e s s i v e  v e c t o r  
in fo rmat ion .  One f i l e  is  c r e a t e d  f o r  
each i n p u t  f i l e .  

GRIDFILE = The name of t h e  f i l e  t o  ho ld  GRAPHICAL 
I n t e r m e d i a t e  Data ( f o r  p l o t t i n g  u s i n g  
CILPLOT) . 

RESPONSE = Defau l t  v a l u e  a l lows  a p p r o p r i a t e  e r r o r  
messages t o  be ou tpu t .  



3 . 3  Running the 
Progressive 
Vector Program 
(PROGPL) 

3 . 3 . 1  Preparation of 
the steering 
file for 
PROGPL 

The steering file should be created in the following 
format. 

Line 1  Number of current meters to be plotted 
this run 

Line 2 Meter location code (A31 

Line 3  Location of current meter as Easting, 
Northing (I6,2X,I6) 

Lines 2 and 3 are repeated for each 
meter. 

Line 2N +2 Day, month h year at start. Day, month 
h year at end of period required. 

Line 2N +3 Type of plot required A4 or CFRT 

For ' A k '  - A separate A3 or A4 figure is plotted. 
for each current meter. 

Line 2N +4 1 - Plot aligned to coast 
0 - Plot aligned to compass (N-S) 

Line 2N +5 Maximum excursion East, max excursion 
North (obtained from output from 
CURRENT) 

Line 2li +6 Size of graticule distance between tick 
marks. 

Lines 2N +4 to 2N +6 are repeated for each current 
meter. 

For 'CHART' - all current meters plotted on one 
figure . 

Line 2N +4 Scale of chart (e.g 25000). 

Line 2N +S Western and Eastern limits of chart. 



Line  2N +6 Southern  and Northern  l i m i t s  of c h a r t .  

L ine  2N +7 S i z e  of g r a t i c u l e  d i s t a n c e  between t i c k  
marks. 

3.3.2 Use of Procedure  
PROGVE 

D e s c r i p t i o n  of procedure  f o r  running c u r r e n t  meter 
p r o g r e s s i v e  v e c t o r  p l o t t i n g  program. 

PROGVE (super  l i t e r a l  DATA FILES =, 

i n t e g e r  NO - OF - FILES-COVERING - - THE - 
PERIOD = , 
l i t e r a l  STEERING FILE = , 
l i t e r a l  GRID FILE - - 
response  RESENSE = RESULT) 

Paramete r s  

DATA - FILES f i l e s  c o n t a i n i n g  p r o g r e s s i v e  v e c t o r  
o u t p u t  from CURRENT ( i . e .  PROGOUT = ) -  
I f  more than one f i l e  i s  r e q u i r e d  t o  
cover  t h e  p e r i o d  f o r  each c u r r e n t  meter  
then  t h e  o r d e r  t h e  f i l e s  f i r s t  by meter  
t h e n  by week, e.g. METER 1 WK 1, METER 1 
WK 2 ,  METER 2  WK 1, METER 2  WK 2  e t c .  

NO OF FILES Usua l ly  1 b u t  i f  p e r i o d  r e q u i r e d  c o v e r s  
COVERING THE end of 1 week and s t a r t  of nex t  ( s a y )  i t  - - 
PERIOD can be 2  ( o r  more). 

STEERING FILE Data f i l e  g i v i n g  s t a r t  and end d a t e s  of  
p e r i o d  r e q u i r e d ,  p o s i t i o n s  of c u r r e n t  
meter  e t c .  ( s e e  o p e r a t i n g  i n s t r u c t i o n s  
4.3.1).  

GRID FILE Name of a  GRID f i l e  f o r  t h e  g r a p h i c a l  
o u t p u t .  

RESPONSE D e f a u l t  v a l u e  a l l o w s  a p p r o p r i a t e  e r r o r  
messages t o  be o u t p u t .  

3.4 Running t h e  
Cumulative 
P l o t t i n g  Program 
(CULdFRE) 

3.4.1 P r e p a r a t i o n  of 
i n p u t  

1 )  Merge i n t o  one f i l e  a l l  t h e  TABOUT f i l e s  c r e a t e d  
from prev ious  runs  of t h e  procedure  RUNCUR ( i . e .  
t h o s e  f i l e s  c r e a t e d  by t h e  TABOUT parameter  of 
RUNCUR). 



2) C r e a t e  a  s t e e r i n g  f i l e  a s  f o l l o w s .  

3.4.2 Using t h e  
Procedure  
RURCUM 

LINE 1 - T i t l e  t o  be o u t p u t  on f i g u r e .  
LINE 2 - No of weeks t o  be combined, Xaximum 

V e l o c i t y  t o  be t a b u l a t e d ,  Sampling 
i n t e r v a l .  

T h i s  procedure  c r e a t e s  Cumulative Frequency t a b l e s  and 
Cumulative Exceedences Curves. 

RUNCUM ( l i t e r a l  TABOUT FILE, 
l i t e r a l  STEERING FILE, 
l i t e r a l  GRIDFILE, 
response  RESPONSE RESULT) - 

TABOUT FILE s e e  paragraph 1 of 3.4.1 
STEERING FILE s e e  paragraph 2  of 3.4.1 
GRIDFILE t o  be p l o t t e d  u s i n g  CILPLOT 
RESPONSE d e f a u l t  v a l u e  a l lows  a p p r o p r i a t e  e r r o r  

messages t o  be o u t p u t .  

The g r i d  f i l e  w i l l  c o n t a i n  two A4 p l o t s : -  one of a  
f r equency  t a b l e  t h e  o t h e r  of an exceedance curve .  

3.5 P l o t t i n g  
The GRIDfile produced by any program can t h e n  be 
p l o t t e d  u s i n g  

CILPLOT (GRIDfile name, SIZE = 2800) f o r  A4 p l o t s  
SIZE = 5600) f o r  A3 p l o t s  
SIZE = 8000) f o r  CHART 

p l o t s .  

4.1 P r e p a r a t i o n  of  
i n p u t  

When t h e  t ape  i s  submi t t ed  f o r  a n a l y s i s ,  a  unique 
l o g g e r  t a p e  number should  be a f f i x e d  t o  t h e  t a p e  and a  
c u r r e n t  meter  p r o c e s s i n g  form f i l l e d  i n ,  s e e  
Appendix 1. This  r e q u e s t s  a l l  t h e  i n f o r m a t i o n  
necessa ry  f o r  t h e  complete p r o c e s s i n g  of t h e  d a t a .  

The Logging in fo rmat ion  should  be r e a d i l y  a v a i l a b l e  
from t h e  su rvey  s h e e t .  The T i t l e  and Meter Loca t ion  
Code a r e  f o r  i d e n t i f i c a t i o n  purposes .  

The v e r i f i c a t i o n  d a t a  should  be d e f i n e d  from t h e  u s e r s  
knowledge of t h e  l i m i t s  and f l u c t u a t i o n s  of f l o w r a t e  
and temperature .  These l i m i t s  a r e  used t o  check f o r  
bad d a t a .  



The p r o c e s s i n g  o p t i o n s  may b e  chosen  f r o m t h e  example 
o u t p u t s .  The f o l l o w i n g  n o t e s  s h o u l d  a i d  t h e  
comple t ion  of t h e s e  o p t i o n s .  

The c o a s t a l  v e c t o r s  o p t i o n  a l l o w s  one  t o  s t u d y  t h e  
components of  c u r r e n t  t h a t  a r e  normal  and p a r a l l e l  t o  
a u s e r  d e f i n e d  c o a s t a l  d i r e c t i o n .  The s i g n  conven t ion  
i s  t h a t  t h e  c o a s t l i n e  d i r e c t i o n  is  t a k e n  as  the^ 
d i r e c t i o n  of t h e  r i g h t  hand s h o r e l i n e  when viewed f rom 
l a n d .  I n  t h i s  c a s e  p a r a l l e l  c u r r e n t s  a r e  p o s i t i v e  i n  
t h e  c o a s t l i n e  d i r e c t i o n  and normal  c u r r e n t s  are 
p o s i t i v e  onshore .  

The maximum v e l o c i t y  d e f i n e d  f o r  t h e  scatter p l o t  
d iagram need no t  be t h e  same as t h a t  used f o r  
v e r i f i c a t i o n .  

The v e l o c i t y  d i v i s i o n s  on t h e  f r equency  t a b l e  a r e  
normal ly  0.1 and 0.2 me te r s l second .  One p r o g r e s s i v e  
v e c t o r  p l o t  may be produced f o r  each me te r  normal ly  a t  
A4 s i z e .  A l t e r n a t i v e l y  a c h a r t  w i t h  a l l  t h e  m e t e r s  i n  
t h e  run  may be  produced.  The two o p t i o n s  r e q u i r e  
d i f f e r e n t  s t e e r i n g  i n f o r m a t i o n .  

4.2 I n t e r p r e t a t i o n  
of o u t p u t  

The o u t p u t  from t h e  programs c o n t a i n s  head ings  which 
d e s c r i b e  t h e  d a t a .  The u n i t s  a r e  a l l  S I .  The d a t a  i s  
checked a c c o r d i n g  t o  t h e  p a r a m e t e r s  d e f i n e d  on t h e  
p r o c e s s i n g  form - i f  any r e c o r d  f a i l s  t h i s  t e s t  i t  
w i l l  be p r i n t e d  ou t  w i t h  a n  a p p r o p r i a t e  e r r o r  f l a g .  
Any of 5 f l a g s  may be  s e t  i n  t h e  column headed DATA 
ERROR they  a r e  

10000 - whole r e c o r d  i n c o r r e c t ,  

1000 - t e m p e r a t u r e  exceeds  t h e  g i v e n  maxinum, 

100  - t e m p e r a t u r e  changes  f rom p r e v i o u s  r e c o r d  by 
more than  t h e  g i v e n  d i f f e r e n c e ,  

10  - c u r r e n t  v e l o c i t y  exceeds  t h e  g i v e n  maximum, 

1 - c u r r e n t  v e l o c i t y  changes  from p r e v i o u s  
r ecord  by more t h a n  t h e  g i v e n  d i f f e r e n c e .  

For  e r r o r s  i n  c u r r e n t  v e l o c i t y ,  t h e  program RUNCUR 
a t t e m p t s  t o  c o r r e c t  s i n g l e  o r  doub le  e r r o r s .  U s u a l l y  
t h e  e r r o n e o u s  r e c o r d s  a r e  r e p l a c e d  by v e l o c i t y  and 
d i r e c t i o n  v a l u e s  which a r e  t h e  mean of t h e  s u r r o u n d i n g  
v a l i d  r e c o r d s .  A d d i t i o n  c o r r e c t i o n  i s  performed f o r  
p l e s s e y  me te r s  where t h e  v e l o c i t y  may be r ecorded  as 
twice  t h e  t r u e  v e l o c i t y .  The c o r r e c t e d  v a l u e s  a r e  n o t  
l i s t e d  bu t  a r e  used o n l y  i n  t h e  g e n e r a t i o n  of 
p r o g r e s s i v e  v e c t o r  p l o t s .  Appendix 3 g i v e s  d e t a i l s .  
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T E S T  CURRENT METER DATA 

CURRENT V E L O C I T Y  SCATTER D I A G R A M  

VSY 

SSY SSE 
S 

PERIOD OF DATA I 5  24/ 10/ 01  AT 0 TO 31/ 10/ 81 AT 730 

SAMPLING INTERVAL = 10 HlNS VELOCITIES I N  W S  

NO. OF DATA POINTS PLOTTED = 993 

NO. OF POINTS OHt l lED  AS SUSPECT VALUES = 61 

NO. OF ZERO POINTS = 17 

H'mRALLICS RESEARCH LTD. VNLINGFORD 

PIG 2 



W I N F R I T H  - RINGSTEAD BAY - CURRENT METER C1 (-4M ODN) 
FREQUENCY TABLE OF CURRENT VELOCITY  VS D I R E C T I O N  

360 

CURRENT VELOCITY  (M/S) 

PERIDO OF DATA I S  161 71 84 AT 5 TO 22 /  7/ 84 AT 2 3 5 5  

SAMPLING INTERVAL = 10 HINS 

NO. OF DATA POINTS TABLhATED = 1003 

NO. OF POINTS onITTED AS WSPECT VALUES . 5 FIG 3 

HYDRAULICS RESEARM LTD. VAI..LINI;FORD 



CURRENT VELOCITY  (M/S) 

PERIOD OF DATA I S  16/ 7/ 84 AT 5 TO 22/ 7/ 84 AT 2355 

SAMPLING INTERVAL = 10 HINS 

NO. OF DATA POINTS INCLUDED = 1003 

NO. OF POINTS OMITTED AS SUSPECT VALUES = 5 

W I N F R I T H  - RINGSTEAD BAY - CURRENT METER C l  (-4M ODN) 
CURRENT VEL0.CITY EXCEEDENCE PLOT 

HYDRAULICS RESEARCH LTD. VALLINGFORO 
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CURRENT VELOCITY (M/S) 

PER100 OF DATA I9 25/ 6/ 84 AT 1235 TO 311 8 /  84 AT 2355 

SAMPLING INTERVN = 10 HIN3 

NO. OF DATA POINTS INCLUDED = 9661 

NO. OF POINTS ONlTTUl AS SUSPECT VALUE5 = 28 

CURRENT METER 1 
CURRENT VELOCITY EXCEEDENCE PLOT 

HmRALLICS RESEMCH LTD. UNLINGFORD 



E N D  O F  L I S T I I I G  O F  F I L E  : M J C W I N . W I N F R I T I i . D A T A ( l r * r l ) . C U R R I N P U T ( 2 )  F O R  U S E i  
! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TABLE 1 Example input for CURRENT (CURE INPUT) 



CLZOS8 O2OL 802058 LEVL 
E'O 0'02 0'0 

E'O S'O 01 



l P R E S T A T Y N  T A P E  C : S I T E S  B2..1l..C2 

T Y P E  O F  C U R R E N T  M E T E R  I S  P L E S S E Y  M E T E R  R E F E R E N C E  N U M B E R  = 968 

SAMPLING INTERVAL = 1anIr ls 

n A x l n u n  V E L O C I T Y  A C C E P T E D  = O.SOR/S n A x r n v M  C H A N G E  IN VELOCITY = O.SOMIS 

A D J U S T P E N T  F O R  T R U E  N O R T H  =- 6.83 D E G R E E S  

T E M P E R A T U R E  R A N G E  0.09 T O  20.00 D E G R E E S  C E N T I G R A D E  

C O A S T A L  A L I G N 3 E N T  S E T  A T  9 O . O T 0 2 7 0 . O D E G R E E S  T R U E  
T A B L E  O F  R A Y  C U R R E N T  M E T E R  D A T A  

R E T E R  D A Y  R O N T H  
R E F  N O  
969 8 2 
767 8 2 

1023 8 2 
1023 8 2 
1023 8 2 
1023 8 2 
1023 8 2 
1023 8 2 
1023 8 2 
1023 8 2 
l023 8 2 
949 8 2 
949 8 2 

Y E A R  T I N E  
G.M.T. 

85 1431 
85 1461 
85 1451 
85 1501 
85 l511 
85 l521 
85 1531 
85 1541 
85 1551 
85 l601 
85 1611 
85 1621 
85 1631 
85 1641 
85 1651 
85 1701 
85 1711 
85 1721 
85 1731 
85 1741 
85 1751 
85 l801 
85 1811 
85 1821 
85 1831. 
85 1841 
85 1851 
85 1901 
85 1911 
85 1921 
85 I931 

V E L O C I T Y  D I R E C T I O N  
nts DEG.TRUE 

0.00 18 
0.00 88 
1.57 87 
1.48 80 

T R U E  V E C T O R S  
E A S T I N G S  N O R T H I W G S  

n m 
0 0 
0 0 

941 49 
872 154 

C O A S T  V E  
P A R A L L E L  

H 
0 
0 

941 
872 

C T O R S  
N O R M A L  

M  
0 
0 

-69 
-154 
9999 

0 
0 
0 
0 
0 
0 
0 
0 

-54 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

T E M P  
D E G  C  
99.90 
99-90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.QO 
99.90 
97.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99-90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 
99.90 

D A T A  
E R R 0  

1100 
1 100 
1011 
1010 
1011 
1001 
1000 
1000 
1000 
1000 
1000 
1000 
1u00 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1900 
1000 
1000 
1000 
1000 
1000 

E N D  O F  L I S T I N G  O F  F I L E  : f l J C W I N . 4 1 N F R I T H . D A T A ( l , * t l ) . C U R R O U T ( 2 )  F O R  U S E R  : S Y S N A N  A T  1985104t25--18:09:20 

a*... *.......*...*.tt.....**.*...**.*****...*.*.**..****.*.*...*.*..*..*......*..,*.*..*.**....***..*.*..* 

TABLE 3.  Example output file f rm CURRSSRT (CIJRROIJT) 



Cb99- 13llVHVd NIWO 13llVHVd WtlWIXVW08bQ- 1VWMON NIWbIC ~VW~ON W~WIXVW 
Cb1- HIMON NIW085L HIMON WnWIXVWEb99- 1SV3 NIWO 1SV3 WnWIXVW 

5B B Cl ICOI 3NIClN3PB C B ICb1 BNIlMVlSBbb . = 'ON M313W 





W I N F R I T H  - WORRARROW D A Y  - C U R R E N T  M E T E R  C9 (-4P O D N )  
449 l0 1 100.00 
954 
905 + 7 7 842355 13 7 84 

Y 99 9 9999 9999 9 93 9 10000 
524 29'192 -4693 29628 1 1  

-10036 -11146 -7 94 R -12719 1 
0 0 0 0 U 

2 2 4 5 1 L -4 9 0 
4 1 4 4 3 3 -5 0 U 
5 9 2 2 5 5 -3 2 0 
4 9 2 3 4 4 -3 1 U 
5 8 3 1 5 ? -4 1 0 
5 4 3 8 4 7 -4 7 0 
6 0 2 9 5 4 -3 9 0 
6 3 2 8 5 9 -3 0 0 
7 8 1 2  7 4 -2 6 0 
9 1 - 5 9 1 - 1  1 0 
9 1 0 9 'l - 1  6 0 
9 7 7 9 5 -2 4 U 

1 1  1 3 4 104 -53 0 
140 3 5 13 ? -5 '1 0 
12 2 4 9 1 1 2  -70 0 
148 5 4 135 -7 9 0 
138 5 3 127 -7 h 0 
129 a 4 113 - 105 o 
121 7 3 107 -93 0 
8 1 9 6 63 -109 0 

- 1 1 5  -16 - 1 1 1  3 6 0 
10 6 9 - Z -69 0 
0 0 0 0 0 
0 0 'l 0 0 
4 -41 1 1  4 0 C 

-43 -10 -4 1 17 0 
-50 - 3 -48 17 0 

E N D  O F  L I S T I N G  O F  F I L E  : M J C ! J I N . V I N F R I T H . D A T A ( l , * , l ) . F R O G V E C T O R S ( 2 )  F O P  U S E  
t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TABLE 6. Example file for holding progressive vectors 
(PRomcroRS) 

...... 



23 07 8 4  29 07 8 4  
A 4 
0 
6300 l000 
5000 1000 
0 
11700 l000 
5000 5000 
0 
5700 12700 
5000 5000 
0 
20900 13100 
5000 5000 
0 
17300 27000 
5000 5000 
0 
10100 30100 
5000 5000 
0 
12300 E600 
5000 5000 TABLE 7. Example Progressive vector steering file (PROGSTEER) 
D 

END OF L I S T I N G  OF F I L E  : M J C W I N . ~ J I N F R I T H . D A T A ( ~ , * . ~ ) . P R O G S T E E R ( ~ )  FOR USER 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





APPENDIX 1 

Cur ren t  meter  P r o c e s s i n g  Form 

................................................ Logging T i t l e  (A80) 

I n f o r m a t i o n  Meter l o c a t i o n  code (A3) ........... 
................. Logger t a p e  Number 

Meter Reference Number ............. 
Meter Type PLESSEYIAANDERAA 

......... Sampling I n t e r v a l  (minutes)  

S t a r t  t ime/Date ........... e.g. l6401841021 

Stop time1Date ............ GMT 

V e r i f i c a t i o n  Veloc i ty  : Maximum..., Maximum Increment (V) ..... (m/s )  

..... Temperature:  Maximum..., Maximum Increment (T) 

Minimum... 

P r o c e s s i n g  C o a s t a l  Vectors  Yes/No Angle of Coast  t o  North .... 
Options  Time S e r i e s  P l o t  Yes/No 

........... S c a t t e r  P l o t s  Yes/No Maximum V e l o c i t y  

Frequency Table  YesINo V e l o c i t y  d i v i s i o n s  ......... 
Exceedance P l o t s  Y e s / ~ o  

P r o g r e s s i v e  

Vector  P l o t  YesINo 

.............. P r o g r e s s i v e  P l o t  Type AIICHARTS Char t  S c a l e  

Vector  ( f o r  'A&') P l o t  Alignment ............ Coast/Compass 

P l o t s  P l o t  l i m i t s  North ......... Eas t  ............. ( m e t r e s )  

Only ( f o r  'CHART') South ......... West ............. ( m e t r e s )  

S i z e  of G r a t i c u l e  .... Tick mark s e p a r a t i o n  .. ( m e t r e s )  

............ Name of f i l e  t o  hold  P r o g r e s s i v e  v e c t o r  d a t a  

Loca t ion  Northing ....... E a s t i n g  .................. 
Date  S t a r t  .......... Stop ..................... 

User VME username 

In format ion  Group name 

Account name 

HR Job  code 

Dead l ine  

Submitted by 

Date 

Opera to rs  I n f o r m a t i o n  

F i l e  P o s i t i o n  

T r a n s f e r  t a p e  Name 

B l o c k s i z e  

Filename 

Completed by 



APPENDIX 2 E q u a t i o n s  used t o  c o n v e r t  r e c o r d i n g s  from c u r r e n t  me te r s  t o  
s t a n d a r d  u n i t s  

PLESSEY c u r r e n t  m e t e r s  

1) T e u p e r a t u r e  

Temperature = (Value i n  Channel 2  on t a p e  - 477.0)/16.8 
i n  deg. C 

2 )  Cur ren t  D i r e c t i o n  

D i r e c t i o n  = 0.346 X Value i n  Channel 3  on t a p e  + 5.0 
i n  degrees  
(magnet ic  North)  

3 )  Cur ren t  V e l o c i t y  

No of r e v  l u t i o n s  - (Nt - l  
- Nt) 10500 

p e r  secon8 - 
T*60 

X- 
1056 

Where N t  = Value i n  channel  4  on t a p e  f o r  r e c o r d  t .  
and T  = Sampling I n t e r v a l  i n  minutes .  

AANDEFL4.4 c u r r e n t  m e t e r s  

1) Temperature = Am - 0.399 + (B, + 4.34) X T - 8.388 X T~ + 4.3 X T~ 

where A, and BD a r e  determined by t h e  a c t u a l  meter  i n  u s e  
where T  = Value of channel  2  on t a p e  + 1000 

2 )  Cur ren t  D i r e c t i o n  

D i r e c t i o n  = 0.349 X Value i n  Channel 3  on t a p e  + 1 . 5  

3 )  Cur ren t  V e l o c i t y  

No of r e v o l u t i o n s  = 4* v a l u e  i n  Channel 4  
p e r  i n t e r v a l  on t a p e  

There parameters  ( t e m p e r a t u r e ,  d i r e c t i o n  and v e l o c i t y )  a r e  t h e n  c o r r e c t e d  
u s i n g  t h e  a p p r o p r i a t e  c a l i b r a t i o n  f a c t o r s  f o r  each meter.  Th i s  c o r r e c t i o n  
i n c l u d e s  t h e  c o n v e r s i o n  of f low r a t e  i n  number of r e v o l u t i o n s  per  p e r i o d  t o  
t h e  c u r r e n t  v e l o c i t y  i n  meters  per  second. 

The c a l i b r a t i o n  c o n s t a n t s  a r e  h e l d  i n  t h e  s u b r o u t i n e s  TEMCAL, DIRCAL AND 
VELCAL r e s p e c t i v e l y .  
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oa pamxojxad sy asaa Buyno-(loj aqL .anyea anxa xyaqa asyna ae papxosax 

aq ues sayarsopn ureaxas sxaaam Xassald Xq papxosax sanleA XJyso-[aa xo~ 

.sanpa uoyasaxyp pue Xaysolaa Buyqsaed 
103 pasn sy syq~ .sanTea eaep py'[en Bu~punoxxnp aqa m013 sanpa a~elodxaaur 

03 sy uoyasaxxos pue uoyle~odlaau~ :ZTA elep aqa Buyqsaed 103 pasn aq dam 
spoqaam on3 $0 auo sxoxxa aayanJasuo3 ssaT xo ona ale axaqa 31 .paadmaale 
S? Bu?q3aed ou uaq3 UoTssasJns uy lolls uy ale sayaysopa alom 10 aalqa 31 

exoxxa uy axe sayayJoTaa iluaxxns qs~qn uaas aq ues 1: %ETJ xoxxa aqa nloxJ 

suoymaxyp pue sayarsopa auaxxn3 

eaep snoauoxxa Buyqsaed xoj pasn salnx 






