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/ SECRET. AIR MINISTRY ~ — =  M.R.P.23,
“ {ETHOROLOGICAL RUSHLARCH COMMITTEE. 7 May 1942.

Report of the Sub-Coimmaittee on Long-Range Forecasting.

The sub-cowraittee consigting oi Prof.D.Brunt (Chairman),
Mr.E.Gold, Mr.®.G.Bilham, Inst,Commdr. Suthons met.at
Stonehouse on April 23-24, 194%2. Dr.A.H.R.Goldie; Dr«C.EB%D.
Brooks and Mr.J.Wadsworth also attended. f

1. Lonpm-range forecasting by Pressure Waves.

C

A report by M.0.2. on the accuracy and applicability of
specimen forecasted charts for the winter of 1932-33 was read.
Tt was considered that the charts based on syimetry points
were better than those based on extrapolation, but that the
network of stations used was too sparse. kr.Gold thought that
some speciien charts should be drawn based on 100 stations
instead of only 20 to 30. He suggested that the Symine try—day
should be calculated for a few additional stations and the
results compared with interpolations from the existing charts.
Prof.Brunt suggested that the irregular variations could be
eliminated to some extent by reflecting only the cosine terms,
since the sine terias should vanish when the time origin is at
the Sywnetry-day. 1t was also agreed that a table of dates of
symmetry—-days should be prepared for various places with
values of the Symaetry Index § and of the corresponding
correlation coefficient r. The form of the pressure curve
near a symaietry point should be examined and curves of the
standard deviation between observed and forecasted pressures =t
different intervals after the Symmetry-day should be prepared,
seie from published values and others from data worked out

. independently, with a view to ascertaining the interval after

the syminetry-day for which symmetry persists and hence the
length of time ahezd for which forecasts should bs possiole
by this wmethod. ;

In a number of cases in which the type of pressure
distribution changes, the forecasted charts followed the sause
sequence but with a lag of about 3 days. In view of the fac®
that the forecasts were based on charts at intervals of & days,
this was regarded as a favourable beginning. It was considered
that the work should be continued, using higher harmonics
and aiming at forecasts for a shorter period fepout 6-7 days
was suggested).
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Mr.Wadsworth has not yet covered the whole trial
interval of 120 days, but it was congidered that this trial
has now gone sufficiently far to show that results of value
can be expected for the winter period. A similar but shorter
investigation for & sumisr period should be carried oyt as
quickly as possible e

-

It was recoiended that the method should be tried out
forthwith on producing 6-day forecasts from current data. The
_application to O-—day forecasting would necessitate the _
: employment of higher harionics than those previously -eaployed,
and the preparation of deily charts instead of charts at 3-day
intervals. :

A Guch & trial would reguire considerable additional staff
(see appendix IIL), bub it is considered essential for the
following reasons:-

(a) to ascertain whether iae 1imited information available
now as compared with 1932-3 1s sufficient to work the
method. Hven if the wethod is sound, it is of no
immediate practical use if 1t reguires observations frou
a greater area than that available to us at present,

(b) . to enable the sourdness of the method under actual
 working conditions tc be finally decided one way or the
other in the shoriest possible time,

(¢) the charts, etc., constructed, and the experiencewgained
durihg the trial would, iF the trial is successful,
enable the routine issue of forecasts to commence with
the ledst possible delay. e ’

No other procedure &ppears likely to ieke the results of
this method of forecasting, 1f 1t 1is found to be reliable,
available for operational purposes this year,

For—securiily reaools, Iin: Gold- considered that this work
. at Dunstable. FE o
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9 Preliminary results of a periodogram analysis of 20
years pressure data at Stockholm, made by Dr.Brooks by
approximate methods, were then discussed (see Appendix 155
It was agreed that this should be completed and a comparison
made with the results of more exatt harionic analysis, over
a period of about a year. e work should then be extended .
to other stations. It was eatimated that to carry out this
investigation for about 17 stationswithin six wmonths would
require a staff of 4.

3. Singularities. M.R.P.1ll and 1llA were next discussed.
Mr.Bilham said that he had consulted some senilor forecasters:
and their opinion was that the meworande on singularities were
_ of use in amplifying and extending the inforiaation about the
climatology of the region, and should help in fraiaing the
Further Outlook. HNr.belasco's detailed studies of the
synoptic' situations preceding singularities in individual
years would provide a useful index for reference by the fore-
casters if it were cowmpleted. It was felt that the reports on
singularities should be ecirculated only to ieteorologists
because of the risk that non-aeteorologists would use thea as
actual forecasts, unless accoiapanied by a werning that they
were not forecasts but statistical swauaries of what had
eccurred in-past years. : :

It was agreed that further regearch into the causes of the
occurrence and variastion of singularities was required, and the
general lines of the reseerch proposed in M.R.P.1l1l were
approved. i

e The'incréase of staff required to carry out this work is
shown in Appendix II.

4, Classification of Synoptic Charts. It was decided that
this work was of value ag providing & background for the
forecaster in preparing the Further Outlook, for linking other
Jines of investigation and for indexing ccnditions, and thst it
should be continued on lines planned. It was agreed that ice
and ocean current conditions which change only slowly were the
features most likely to be correlated with weather types and
that the work proposed under this heading should be carried out.
Tt was also considered that the question.of applying present
information about ice conditions to long-period forecasting

of types should be investigated.




This _ﬂv*:"'naalo“ has so far been carried out by staff
attached tc A4.D.4.0.{C. & I.). It was recowmnended that any
ad hoc staff reqo:%@d should be provided. The Syb-Coinaittee
suggested that a table of - preasure types for each day might
be included wn future in each volwae of the Observatories
Year BooX. ; -

5, The impcrtance of a weasure of sactivity over various
areas of the weather maps having been discussed, it was agreed
that le0.2. should be asked to arrange for tabulation of a
suitable index and for the information to be sent to Stone-
house. Dr.Brocks was to send a note to uunstable on work done
in the past in this connection,

6. Genmeral., It was considered that the work on pressure
waves being a c¢irect method was likely to give the most
readily applicable resulis for 6-day forecasting on current
data, but that the other inquiries must also be prosecuted
simmultaneously. Prof.brunt coulpared a departure of the
atinospheric circulation from norinal with the switching of a
railway train at a junction. At first the course taken by

the train would ve approximately parallel to its old course,
but very soon a completely different direction might be
followed. Here a small variation in the initial conditions
produces a large variation in the final state of the systemn..
It is not yet clear how large an initial variation from the
mean conditions is a necessary preliminary to a large
variation in the eventual ueteorological situation. The
problem of forecasting the weather over a long period requires
€areful consideration of the nature of the salient factors
involved in the changes produced in weather conditions, and of
the relation of the modifications in the initial conditions

to the changes which they produce in the later development.

The Coanittee were unanimously agreed that the prospect of
eventually attaining a high degree of success in long-range
forecasting depended on tybng up the work on pressure waves
with other lines of research which .aight throw light on the
physical processez involved in atuiospheric changes. For this
reason they recomsend that all the lines of research which
they discussed ghould be prosecuted with the greatest vigour.
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Analysis of Daily Pressures at Stockholm, 1919-1938.

With a view to determining the relative frequenty and
persistence of various pressure w-v:gs over a long period,
20 years of daily pressures av Hlockholil are being
analysed by iy "difference-periodogran .
has not yet been co:mpleted but has gone far enough to
provide a rough periodicity "spectrun'.
shows concentrations sbout 12-13, 16-17, 20, 24-25, 306,

50 and 67 days. .The average duration of the shorter waves
is of the order of four iwonths and of the longer waves

of six wonths. The figures uay be irodified slightly when
the phases and auplitudes have been calculated.

i'he analysis

The tabhle below

The analysis of 20 years for a single station requires
two computers for nearly three weeks, and about a week of
It would seeia desirable
to carry out & gimilar analysis for a network of stations
in Western Iurope and the neighbouring Atlantic.

the time of a skille@ operator.
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Appendix TI.
Staff for Ressarches Proposed.

Medium-Range forecasting by Pressure Waves.

A precise estimate of staff is very difficult until
some experience has been obtained under working conditi¢ns.
With this limitation the following estimates have beon nade
of the wuinimum staff reguired:

{(a) On the asswaption that both research and d.aj"-t.o-day'
forecasting are carried out at Stonehouse, a total sjaff of

... about 30 will be required for both purposes.

1. OCurrent charting ot hamwnics., 1 let.II, 9 As.statanta.\
3.1 72 day intervel for long waves
1.8 24 or 1l2-day interval for short waveg
1.8 Non~g¢yclic change
1.4 Synthesis of selected harmoniocs

- B - indesen. 1 Met.II, 4 Assistants.
8. Extrastion of data and preparation of
. rou\tn graphs at selected atations
8.2 Ca tion of Symmetry indexes and/br

correlation coefficients

8.3 Phage diagrams

8.4 Use of symmetzry slide rule

2.8 Caloulation of symnetry indexes rrom
Fourier terms

3. Forecasting of Isobars and Alr kasses. 1 Met$ 11.
7 Assistaft
8.1 By symaetry pointa at individual stations
3.8 By direct reflection of weather maps
5.3 - By extrapolation of harwonics e
3.4 Constructing of trajectories, upper a.ir
gradients eta,

4. Continuation of repearch at present rate. 1 Ndt.II,
S Assistanta.

6. Administration and couiroel, 3. _
The staff of 30 should be made up as follows!-



Appendix II..(Contd.)

1 Officer in Charge
4 Met.Il's.,
2 Draughtswouen ;
: 25 Met. h8sts. C.A.'s or 7.C.'s of which
at least 16 should be ilet. Assts. The uajority
of the junior staff must be able to plot clearly.

(b) On the asswption that the research will be
continued at Stonehouse but the current forecasting of
pressure charts will he carried out at Dunstable in two
shifts:~ +

One additional Technical Officer will be required tc
--supervise work at Dunstable. »

Each ghift will require 2 llet.II's, raising the number
in this grade from 4 ts 6. Al additional draughtswoman
would be required, to provide 2 for current work and 1 for
research. ¢ 2

The difficulties of administration would be increased,
and 1 extra C.A. would be reguired to ieet this. Otherwise
the staff required would be aWout the same except in so far
as the current work would be slowed up by tracing charts for
long periods by artificial light. The total staff under thege-
conditions may be estimated as 35 ade up of:~
4

; stonehouse Dunstable
Regsearch at present Current forecasting
rate and aduainistration. on 2-shift system.
Officer in Charge A 0
Technical Officer 0 1
Met.II i 5
Draughtswoiien 1 2
Met. Assistants and g 4 20
Clerical Assistants

+ The proposal to work in two shifts at Dunstable is made
mainly in order to econnumise in acconinodation.
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B. Work on Singularities.

The further work on Singularities recomirended by the
Sub-Comnittee will invelve an lncrease in the present Jjunior
staff by 5, of which 1 or 2 should be iet. Assts. and the
reusinder T.C.III's. The present junior staff is 1 ilet.
A88%., 1 WehedoFoy L T:CoTIL. '

fhe allocation will be as follows:~—
study of singularities and their inter-relations.

1 Technical Officer (part tiwe) and 1 ifet. Assistant
‘Bnvironmental conditions,

1 ifet.II, 1 ilet. asast., 1 L.C.ITL.

Relations to pressure types and abnoraal seasons.

X Met.II, 1 l'iet.ABBt., or T7.C.I1I.
Analysis of Pressure waves 1919-38,

1 Cleriesl Officer (part tiume) 1 ilet.Asst., 1 W.A.a.F.,
2 TOC'III.'B.

One additional Met. Asst. is already provided for in
the establishment (and is now urgently required). The 4
saditional staff are accounted for by the work on pressure
waves, which was not previously part of' the prograiiie.

A full-tiime ©.0. is also required to take charge of all
the statistical work in connection with the above, and the
periodogram analysis referred to in para.2 of the awinutes, and
to set Dr.Brooks free %o correlate the various lines of
investigation.

Cc. Classification of Synoptic Charts.
' 1 additionsl Met.IX.



