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A data sorting programme for use in

local forecast studies

by D.S. Giil

4y Introduction

Many outstation investigations which involve the use of synoptic data
require the information in a readily appreciated, tabular form instead of
scattered through a number of Daily Registers, One of the simplest ways of
presenting data in such a form is the frequency table - either a teble of
frequencies of occurrence or a table of percentage frequencies. For example,
if a study of the variation of cloud base with wind direction were to be made,
the obvious starting point would be a table showing, for each wind direction,
the number of occasions on which the cloud base lay within various height
ranges.

Before the advent of punched-card sorting methods such tables had to be
compiled laboriously by hand from the Daily Registers and so a considerable
effort was needed before an analysis could be completed. Since 1959, punched-
card sorting methods have been used to compile such tables and to eliminate
some of the hand work involved. Such data processing, carried out at
Headquarters, has saved much tedious work at outstations but has not been
completely satisfactory for the investigators. Results have not been available
quickly because of the relative slowness of this type of data processing and
because of other commitments of the Punched Card Installation; this has meant
a considerable delay between the request for an analysis and its completion.,
The result has been that analyses by punched-card sorting have often been more
detailed than was finally required because the best form of frequency tables
could not be judged beforehand and it was better to have too many categories,
which could be combined by hand, than too few, which would need a further
machine analysis, This in turn has meant that a considerable amount of hand
work has still had to be done at the outstation even after the machine analysis
was completed.

The data recorded on punched cards are now being transcribed to magnetic
tape - the most suitable medium for the COMET computer, which can now be used
for the type of analysis previously produced by punched-card sorting. Several
advantages have resulted from this. Firstly the time interval between an
analysis being requested by an outstation and the completed analysis arriving at
the outstation has been cut from months to days. Secondly the ranges of the
parameters used in the analysis can be varied easily so that it is no longer
necessary to produce an over-elaborate analysis which would need to be simplified
by hand at a later stage. An assessment can be made, in consultation with
Met.0. 18c if necessary, of the best form of the frequency table. If the
results prove unsatisfactory, the ranges of the parameters can be changed and
a second analysis carried out fairly quickly., Thirdly, more complicated sorting
can be carried out and percentage frequency tables, which previously had to be
worked out by hand, can now be computed and printed out as easily as ordinary
frequency tables,
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given in climatological returns since 1 January 1957, 4 detailed list of the
observations which are, or will become, available is given in Annex A.

The simplest form of analysis produced by the DSP is a single frequency
table for two parameters. An example of this would be a table of the faorm
mentioned in the Introduction, namely a frequency table of wind directian
against height of cloud base. Often a more complicated analysis is required.
In the example quoted it might be useful to compile separate tebles for
various ranges of wind speed or for different seasons of the year; for either
of these analyses three parameters would be needed, If separate tables were
required for various ranges of wind speed and different seasons of the year
then four parameters become necessary, and this is the maximum number of
parameters the DSP can deal with at one time, although the month can,
exceptionally, be regarded as a £ifth parameter., An example of the type of
table produced by a four-parameter analysis is given in Table I, In this
table the basic analysis is of visibility against wind direction but separate
tables have been produced for different wind speed ranges and for the winter
and summer half-year, The particular table shown is for a wind speed of
7-10 kt in the winter half-year,

TABLE I - FREQUENCY TABLE* ¥FOR VISIBILITY AND DIRECTION OF
SURFACE WIND AT FINNINGLEY ON OCCASIONS DURING
THE MONTHS OCTOBER TO MARCH WHEN THE WIND SPEED

WAS 7-10 KT
Wind direction Visibility ranges (metres)
ranges <200 200-3%99 400-999 1000-1999 2 2000 :
3502—0102 3 2 7 23 21,9
020°-040° 0 0 3 10 143 -
0500-0707 0 1 2 12 121
080,-100, 1 1 L 9 139
110.-130_ 2 2 5 23 110
1400—1600 5 1 19 26 136
1700-190, L 5 17 52 167
200°-220 0 1 L 14 150
2302-250 2 0 0 0 12 146
260_-280_ 0 1 9 20 168
290°-310 1 2 12 29 221
320°-3140° 2 5 13 31 210

* Derived from three-hourly
observations during the
years 1962~66

S0 far only wind speed, direction; visibility, eloud base and month or
season have been mentioned as parameters, A list of all the parometers which
have been incorporated in the programme is given in Table II, together with the
units in which the parameters are measured. The present-weather code figure
is used as & parameter when separate analyses ere required for different
weather states i ; » The code
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TABLE IT
PARAMETERS USED IN THE DATA SORTING PROGRAMME
Parameter Units Notes
Hour 1 hour midnight = 0, 0100 = 1, ete,
Month 1 month Jenuary =4 Februgry = 2,.8t6]
Visibility hundreds of Not rounded up, e.g. 199 metres
metres counts as 1

Wind direction
Wind speed

Relative
humidi ty !

Total amount
of cloud

Total amount
of low cloud

Base of
lowest cloud

Base of
lowest layer
of cloud
5 oktas or
nore

Combined
visibility
and cloud
base

Temperature

Present weather

tens of degrees
knots

per cent
oktas

oktas
hundreds of

feet

hundreds of
feet

tenths of
degrees C

Asin original observation

As in original observation

As in original observation

As in original observation

1 For dates after 31.142.58.

Ceses where no such layer exists are

allocated a base of 50,000 feet

Allocates observations to 4 ranges

0

cloud 5 oktas or more base
below 300 ft and visibility
<1000m

cloud 5 oktas or more base
below 300 ft, visibility
>1000m

visibility <1000m, no cloud
5 oktas or more base below
300 ft

visibility >1000m, no cloud
5 oktas or more base below
300 £t

Present weather code figures are
allocated to 2 reanges

g -

Code figures not specified
£ analysis
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headed <1000 m would include all occasions of fog. The DSP allows the S
ranges of any one parameter to be cumulative; details of which parameters

cen be used for this purpose are given in the section dealing with the

procedure for reguesting analyses.

The DSP also produces percentage frequency tables from the original
tables and the user has a choice of three different types. The occurrences
in the original table can be expressed as:

(1) percentages of the total for the whole table (overall
percentage),

(ii) percentages of the totals for the individual rows of the table
(percentage by rows),

or (iii) percentage of the totals for the individual columns of the table
(percentage by columns).

Tollowing the summary of the DSP, a more detailed description will be
given of the layout of results and the procedure for requesting an analysis
from lMet. 0. 18c.

D Layout of results

The first page of each printout starts with some information for the
computer user which can be ignored. The first line of interest to the person
using the analysis is the title 'statistics compiled for (station name)',

This is followed by lines containing information about the period used for

the analysis, and the months of the year and hours of the day used within this
period., If present-weather code figures have been used as a parameter a list
of the code figures labelled 1 will be printed out.

The frequency tables are printed out on the second and subsequent pages
in sets of two, the two tables being printed out on one page where possible.
The first table is an ordinary frequency table for the ranges specified with
the addition of row totals and column totals and is labelled 'Frequency
Table'. If more than two parameters have been used the ranges of the extra
parameters to which the table refers are printed out above the heading; in
the example of Table I the wind speed range and the range of months used
would be printed out in this position. The ranges of the parameter used in
compiling the columns of the table are printed across the paper and the
ranges of the parameter used in compiling the rows of the table are printed
dovn the paper.

The second table on each page is a percentage frequency table compiled
from the first table. The type of percentage frequency is shown by the
labelling of the table, the meanings of the various labels being:

(1) 'Overall percent'. The frequencies in the first table are
expressed as percentages of the total number of cases in the
first table,

(ii) '‘Percent by rows'. The frequencies in each row of the first
: table are expressed as percentages of the total number of cases
in that row S : 5 .




columns of the table, wind direction for the rows and wind speed as an extra
paranmeter. The tables shown are for the wind speed range of 7-10 kt, the

first table being the frequency table and the second a percentage frequency
table in which the individual frequencies in a row are expressed as percentages

of the total for the row.

TABLE IIT - AN EAAMPLE OF PART OF AN ANALYSIS
PRODUCED BY THE DSP

Wind Speed 007-010

Frequency Table

LT002

Wind Direction
LTO02
002-004
005-007
008-010
011-013
014-016
017-019
020-022
023-025
026-028
029-031
032-03L

Percent by Rows

LT002

Wind Direction
LT002
002-004
005-007
008-010
011-013
014-016
017-019
020-022
023-025
026-028
029-031
032-034

The labelling of the
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6
0
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11

27

16

Visibility

LTOO4  LTO10  LT020

12 35
5 13
3 15
6 15
9 32
) 51
26 78
5 19
0 e
10 30
15 5l
20 51
134 405
Visibility

LTO04 LTO10  LTO20

L2 123
19 83
22 108
39 97
63 225
134 277
106 318
30 32
0 76
51 152
55 196
77 195
57 171

LT999

281,
156
139
154
142
187
215
169
158
198
275
261

2368

LT999

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

28l

139
154
142
187
245
169

198
275
261
2368

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
2368

eter being used. The first range is labelled 'LT (less than)




The second parameter's ranges, shown in the first column, are non-
cunmulative 30-degree sectors of wind direction. In the cases of wind
direction, hour and month where the values of the parameter are
discontinuous the first range of the parameter may include values above the
limit of the last range. Thus, in this example, although the first range of
wind direction is labelled 'LT002' it includes winds with reported directions
of 35(0) and 36(0) degrees as well as 01(0) degrees because the upper limit
of the last direction range is 34(0) degrees.

The percentages in the second table are row percentages, i.e. the first
row gives the percentage probability of the visibility being in the specified
ranges when the surface wind is 35(0)-01(0) degrees, 7-10 kt. Percentages
are always printed out to the nearest tenth percent with the decimal point
omitted, a fraction of more than 0,05 being rounded up. If a percentage is
less than 0.05 but greater than zero 11111 is printed. If percentages are
computed out of a total of zero the result is printed as 9999.

L. Procedure for requesting analyses

In order to produce frequency tables for individual requirements the DSP
has to be run with a specially prepared tape to 'guide' the programme through
the routines required. This guide tape is prepared in ket. 0. 18c using
information supplied by the person requiring the analysis. /A proforma hes
been devised for this purpose and a copy is included at Annex B, Brief notes
of points to be noted when completing the proforma are included and a more
detailed description of these and other points follows.

The period for which the analysis is required consists of the sterting
and finishing dates for the analysis, The fact that only some months within
the period may be used should be ignored at this point. The period must
start at the beginning of a2 month and finish at the end of a month. It is
possible to carry out the same analysis for two different periods if this
is required.

Any number of hours of the day can be used provided the data required
are recorded on magnetic tape.

The parameters available at present and the units used are given in
Table IT. The ranges of such parameters should be specified in terms of
the units shown in Table II, The present-weather parameter is a special
case as vas mentioned in the section dealing with the DSP. In this case a
list of present-weather code figures to be counted as 1 should be entered in
the range space.

If required the ranges of the parameter used for the columns of the
freguency tables or one of the extra parameters can be made cumulative, e.g.
instead of the ranges of cloud base being 0-3(00) ft and 4(00)-6(00) ft they
could be specified as 0-3(00) ft and 0-6560) ft. It should be noted that the
range of cloud base 0-3(00) ft would include all cloud whose base was reported
as code figure 00 to 03 in a synoptic observation, i.e. cloud bases between
0 and 399 ft. There is no need for the ranges to be of uniform size, e.g.
ranges of visibility could be specified as <2(00)m, 2(00)-3(00)m, 4(00)-
9(00)m and 10(00)m or more. The values of wind direction, hour and month are
discontinuous but a range specification can overlap such a discontinuity,
€.g. a wind direction range of 35(0)-01(0) degrees is acceptable.
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S Additional features

A version of the programme using data not normally available from punched
cards can be used but special paper tapes then have to be prepared and this
takes a considerable time. /[t present the following data are available on
paper tepe in liet. 0. 18¢;

(1) Leuchars/Shanwell: 900-metre winds, 4 per day,
1957-66 inclusive,

(ii) London (Heathrow) Airport: computed geostrophic winds,
8 per day, for October - March inclusive for the period
October 1949 - lMarch 1962,

(iii) Watnall: measured geostrophic winds, 8 per day,
for the period April 1962 - larch 1967 inclusive.

Lnother version of the programme which will use data from upper air
stations is being developed. The parameters available for use by this
programme will probably be as follows:

(1) A4t any one pressure level. Temperature,
dew-point, relative humidity, humidity mixing
ratio, dew-point depression, height, wind
direction, wind speed.

(ii) Between any two pressure levels. Lapse rate,
thickness, wind shear.

Further additions to the parameters available for use by the DSP can be
made, For example the pressure and dew-point could be included among the
surface parameters. In general any data entered on liet form 3256B or 32578
could be made zvailable for use. Eventually data entered on let form 32594
will also be available.

Iny requests for further information about any versions of the DSP
mentioned in the hemorandum should be addressed to Met. 0. 18c through the
normal channels,
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| STATIONS FOR WHICH DATA ARE OR WILL BE AVATLABLE
FOR PROCESSING BY THE DSP

NUMBER OF , :
STATION NAME oxsggvggw B OBS?&:%{I?\EI on OBS%\ST?ETI N
Lerwick 2L 1/1/57
Kirkwall 8 1/1/57
Benbecula 8 11 /57
Stornoway 2l 1/1/57
Kinloss 8 1A/57 31/12/58
2l 1/1/59
Wick 2l A/1/5¢
Usan 8 1/1/65
Aberdeen 8 1/1/57
(Dyce)
Tiree 2l 1/1/57
Machrihanish 8 1/1/65
Mull of Galloway 8 1/11/57
! Prestwick 2L /4/57
Abbotsinch 2l 1/5/66
: Glasgow 2l 1/1/49 30/L/66
(Renfrew)
Edinburgh 2l 1/1/57
(Turnhouse)
Bskdalemuir 2l 1/1/57
Leuchars 8 1/1/57
Seahouses 8 1/11/63
Isle of Man 8 174157
(Ronaldsway)
Point of Ayre 8 1/1/57
Silloth 8 1/1/57 31/12/60
Carlisle 8 1/1/61
Acklington 8 148 /57
Leeming 2l 1/10/65 :
a ~ Dishforth 2l /o 30/9/65




STATION NAKE Ogglﬁ;ﬁlga“ 2 OBSERVATION oxas%fgzmom
PER DAY
xeoild 1‘ : ..... |
iatnall 8 1/4/57 i
Finningley 8 1/1/58
Lindholme 8 1/1/57 T2/,
laddington 2l 1/1/57
Driffield 8 1/4/57 30/6/59
Leconfield 8 1/7/59
Menby 8 1% 57
Spurn Head ! 8 1/4/57 34/3/64
ilnsea : 8 | 1/4/61,
Bardsey Island : 8 ' 1/1/62 ’
Shawbury ' 8 ‘ 1/1/57 ;
Wittering I 8 1/1/57
Marham ! 8 1/ %/:57
Coltishall 8 1/44/62
Goreleston 8 1/1/57
Lberporth 2l 1/1/57 |
Defford 8 1/1/57 ' 31/10/57
Pershore i 8 1/11/57
Birmingham 2l : 1/5/49 !
(1lmdon) i :
uildenhall 2l 1/1 /49
aattisham : g ;1?{%5;1 31/7/614
Aldeburgh 8 1/9/63
Pembroke Dock 8 1/1/57 30/9/57
Wilford Haven 8 1/6/6L
liumbles 8 1/8/58
Bristol 8 1/1/57
(Filton)
Gloucester i 8 1/12/60
Abingdon 8 ‘ 1/1/57 ,
Stansted 8 1/1/59
/alton 8 | 1/10/62
Felixstowe 8 1/4£57 31/10/61
Chivenor 8 1/1/57
Cardiff (Bhoose) 2l



240

NUMBER OF :
: FIRST LAST
STATTON NAME OBSERVATIONS a T RETHAT . MTON
PER DAY OBSERVATION OBSERVLATION
west lialling 8 1/1/57 31/8/60
8 1/7/6k
lianston 2l 1/1/61
| Scilly (St Mary's) 8 1/1/58
St. Mawgan 8 1/1/57
Plymouth 2l 1/1/L9
(lount Batten)
Exeter 8 1/1/517
Portland Bill 8 1/1/67
(Coastguard)
Portland Bill 8 { 1/1/57 | 34/12/66
(Lighthouse) ;
Bournemouth (Hurn) 8 171157
Thorney lsland 2l 1/8/58
Dungeness 8 ! 1/4/57 |
Ballykelly 8 ! 1/1/57
Lldergrove 2l 1/1/49
: Belfast 8 1/1/57
(iutts Corner)
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ANNEL B

REQUEST FOR STATISTICAL ANALYSIS BY DSP

btatistics required using observations for (station name) .e.eeececsecccses

000 P00 REL0LODPNCRDOO00000EE 0000800000 L000e000 0000000000006 8 8660600 060000600G6SH

PeriOd I‘eq.llj-:l:'ed-,i from © 09000000 00DP0SAEO000IBENS

to © 900000 POOOONOOLGE MBS DO OO

Months Of the year to be used © 005 0000050009 00000DO0CYO00D0CNS000 049008950008 8000

® 9 50008 P00 0 PLE00NEAS0NLO000000NS0E000008800006000E§000CO0O0ON000000O0CE 08 S0O00eEsESS

HOurS Of the day tO be usedz 900000600 NARBO00 00PN SO0 L0000H0C000608 00806508 0090006MH046

© 09 vsPOOOO BB BP0 00 003000 0000030000000 0000000 860000000600 00900D3860808905880

Parameter to be used for columns of frequency table/s3 Gtiesiinis enslsidn sinea

Ranges Of this Parameter5 #0000 P000EIOONCEOOEROOCSEODROCODSOE

Parameter to be used for rows of frequency table/sh e R B S R

® 00 0200000000 D 0PSO 0 PP P00O0P0OONTE 0080 00O 00 0000000 006000000000 DLOSESTSDDN

Ranges Of thiS parameters 0000869072000 0930080000e0r0000s00

Extra parameters required6

ao Type © 00009000000 000808e0D00OCOOOIBRIGE

5

Ranges © 900000830009 33000009ve000D0 0
b. Type ® ©0 0600000000 0060°00 08000803060 %e0

Ranges5 ® 00 20000000020 0°0 0090000309

7

Ce Type ©® 08 0 J0CPee9P0 9000800000600 000

RangeSB 6000009008000 000000000600

S

Type of percentage frequency required ..cesceasscssssonsssesssssncasnces

Station reaquiring statistics (if @ifferent From 4).. i isiseinsnsc socnuce

I‘..‘..0.....l.....lll.’..'..'l...."...............'..'.'....l..'..-..‘.
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NOTES

1. The period must start at the beginning of a month and finish at the end
of a month. Hiore than one period can be specified if required.

oS 4ny number of hours can be used provided the data are on magnetic tape.

B The ranges of this parameter must not exceed 13 in number.

L. The ranges of this parameter must not exceed 99 in number.

5. Ranges need not all be of the same size, If required, the ranges of the
perameter in section 5 or of an extra parameter can be made cumulative. Ranges
can overlap a discontinuity in values of the parameter,

6. These extra parameters are optional.,

7. 4 third extra parameter can be specified only if the first or second
extra parameter is either hour or month.

8e Specify 'overall', by 'by rows' or 'by columns'.




Meteorological Office
Forecasting Techniques Memoranda

Amendment No 1 to FTM 16

p 7. Add after "(iii) Watnell ... inclusive":

(iv) Topcliffe: measured geostrophic wind, surface wind, surface and
estimoted 900 mb temperatures in whole degrees, sea level pressure in
whole millibars, all 8 per day from March 1968 to February 1970
inclusive, with some hours missing.

pp 8-10, Annex LA, Delete the following stations, whose observations are not
on magnetic tape:

Usan Lindholme Alcdeburgh Blackbushe

Mull of Gelloway Bardsey I Pembroke Dock West Malling

Seahouses Gorleston  Mumbles Portland Bill (Coastguard)
Point of Ayre Defford Walton Belfast (Nutts Corner)

Amend the entries of the following stations to read as shown:

Blackpool (Squires Gate) 8 112457
*Faddington 2 1, 8.50

*Scampton observations used Aug 1953-May 1955 and Jul-Aug 1968

Leconfield 8 1. 7059 31 012u67
Pershore 8 11157 30+ 9,67
Wattishanm 8 1:41 .69
South Farnborough 8 1o 157 30. 6,66
7 1s 7.66
London (Heathrow) Airport 2l 1o 149
Met O 18¢c

March 1971

:
3
i"’i‘
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14,
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FORECASTING TECHNIQUES MEMORANDA

Forecasting precipitation - methods and techniques in use in the Meteorological Office. By
W.D.S. McCaffery and D.S. Gill. 1964.

Surface and 900 mb wind relationships. By G.A. Howkins, T.N.S. Harrower and D.S. Gill, 1965.

Wet bulb temperatures - a comparison between readings from clean and dirty instruments. By
W.D.S. McCaffery. 1965.

Operational numerical forecasts. By P. Graystone. 1965.

Te mperature and humidity in the lowest 3000 ft - effectiveness of current radio-sonde reporting
procedures. By W.D.S. McCaffery and D.S. Gill. 1965.

Comparison of equivalent headwinds from 300 mb objective numerical forecasts and subjective
forecasts. By G.A. Howkins and I.H. Chuter. 1965.

Forecasting methods and techniques in use at Meteorological Office outstations. By
W.D.S. McCaffery and T.N.S. Harrovier. 1965.

Tests of thunderstorm forecasting methods. By W.E. Saunders. 1965.
Three-parameter atmospheric model used for numerical weather prediction. By G.A. Bull. 1965.
Objective analysis in the numerical weather forecasting system. By G.A. Bull. 1966.

Some results from standard-programme tabulations of visibility and height of cloud base. By
J.E. Atkins. 1966.

On sea-breeze forecasting techniques. Edited by W.D.S. McCaffery. 1966.

Techniques in use at Meteorological Office outstations for forecasting local cooling at night.
By J.E. Atkins. 1966. :

Further tests of thunderstorm forecasting methods. By W.E. Saunders. 1967.
Work on problems in local forecasting. By W.D.S. McCaffery. 1967.

A data sorting programme for use in local forecast studies. By D.S. Gill. 1968.




