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Heavy falls of rain at London Yeather Centre

.

by R.J. Ogden B.Sc. and F.R. Gra
y

Introduction.

Te Heavy rain is of interest to River Authoritigs and other‘organizations.
The threshold of operational significance is, however, not universal, varyihg
from area to area according to the porosity of the surface (e.g. urban streets,
clay, sand, chalk), and from time to time due to variations in Soil Moisture
Deficit, River Flow and so on.

23 The investigation reported in this Memor:zndum is a pilot study to derive
guidelines which will assist in the prediction of occasions of rainfall amounts
above a given threshold. It was necessary to select an arbitrary threshold,
and the value of 25 mms or more within 24 hours was chosen; within this
Memorandum, such a fall will be termed a "heavy fall of rain''.

Procedure.

e The rainfall tabulations for London Yeather Centre itself for the 26 year
period 1945-1970 inclusive have been studied, and all occasions which met the
above criterion hoave been extracted. The tabulations record rainfall in 12
hour periods from 09-21Z and from 21-092, 5o that the 24 hour periods Qdﬂsidered
were those both from 09-09Z und from 21-21%7. Coses when 25 mms or more fcli
within 12 hours (2nd therefore qualifying fzlls within two overlapping 2k hour
peribds) werc counted as only onc cccasion; similarly, the three cases of

more prolﬁnged rainfall over 36 hours with falls of 25 mns or more in two

overlapping periods of 24 hours were also each counted as only one occasion.
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4, There were 38 heavy falls which met the zbove criteria; they are tabulated
in Annex A, | In 19 of these cases the qualifying fall occurred during a 12 hour
period, and in a further-3 cases, qualifying falls occurred during two over-
lapping 24 hour periods (but ezch was recorded as only one occasion); these
cases are all indicated in the tabulations,

Frequency of occurrence of heavy falls.

Se The number of heavy falls in one calendar year varied from O to 5, being

distributed as follows:-

0 1 2 3 4 - 5] 6 or more ! Total

(2]
(02

7 % 1 1 0 26

1

The average number of heavy falls per year is thus 1.46.
6. There is reason to cxpect that heavy falls of rain should follow a Poisson

Distribution which with an averege of 1.46 would produce the following figures:-

0 1 2 3 b 5 6 or more Total

600 BB Bl 603 0.1 25.8

The actual distribution thus has at least a superficizl resemblance to a Poisson
Distribution,

7 The figurcs were therefore subnitted to an? test, and a value of 1578
corresponding to a probability of morc than 60% was obtained. This dees not put
the matter entirely beyond doubt, but tihere is certainly no reason to suppose

that this is not a Poisson distribution; the distribution at London Weather
Centre appears to be as expected, and not out of line with distributions elsewhere.
B The two firm, albeit rather trite deductions that con be made from these
figures are firstly that heavy falls of rain do not occur cvery year, and secondly
that the occurrence of one, two, three or even four heavy falls in one year by no
means provides immunity from a further heavy fall in the same calendar year.

Classificationvof heavy falls.

9 From a study of DWR's and other informaticn, the 38 cuses tabulated in

Annex A werc grouped into four categories as follows:-
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| v 2 Widaﬁpread Heavy rain fell at many places in southeast England
(17 cases).

be Fairly widespread Heavy rain fell at some places in southeast

England outside London as well as over the whole'London Area (9 cases).
Ce Localised Heavy rain fell in southeast England at very few places
apert from L.W.Cs (11 cases).
de Isolated Heavy rain appears to have fallen at L.W.0. only (1 case).
As the total number of cases was fairly small, it was decided to regroup the data
inta two classes:
Widespread/Fairly Widespread - 26 cases
Localised/Isolated 12 cases

Monthly distribution of heavy falls

10« The monthly distribution is as follows:

| ‘ Clageification b 0 B M2 a0 i Win Fondes ooy 07 KD Year
| "Widespread" o) 1 0 1 1 L 5 2 5 3 3 e B
| "Localised" PRl B e e e R Y e R L
All cases 0 1 0 1 1 6 8 5 3 4 45 1 |38

e —— — — ———

As might have been expected, most of the cases occurred in summer/autumn and few
in winter/spring, (The half ceses arise from & foll partly on 31st October ggq.
pertly—on-lst-November).,

11, The "localized" ca;éé ﬂaken-separa&ely ghggwg_péak,infhithammmua,suggestins
that these cases arise primerily from convaection. The distribution of the

"widesprezd" ceses shows two scparate peaks in July end September with a dip

in August. It could be argued thet the July peak arises from convective influences;
(see thunder table below) whilst the September peck arises from increasing cyclonic
activity at a time of year when moisture contents axe s¥ill fairly high. But there
is some doubt about the significance of the August dip because it could‘have arisen
purely from the method of analysis.

12, Applying Brook's formulé to 2 eamplé of 26, one should analyse the data into
not moreAthan T clesses instecd of the 12 used above. If one regroups the data into

six two-month classes, the figures becomes
/)-{-‘ 30!.
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Classification | J/F M/4 M/J Jy/a 8/0 §/D |Year
- T e——y
"Widespread" i 1 1 5 5 8 L t, 26
\
l '
"Localised" =0 0 2 6 2% R 2
1 2k
All ceses | 1 1 7 13, a0k 5k |38

The double peak in the "widespre:sd" cases has now disappeared, leaving a markedly
skew distribution but with a2 single peck in early autumn. Both convective end
cyclonic influences are eslmost certainly at work, but the above simplified table

probably gives a more representative picture of the overall distribution of heavy

falls’,

Occurrence of thunder

13. The occurrence of thunder with the hecavy rain is summarised in the following

contingency teble:

“| Thundexr J:No Thunder | Totals
"Widespread" 11 15 26
"Localized" 6 6 12
All cases | 19 19 38

It is difficult to draw any conclusions from this table except that there is no
significant gencral relation between hcavy folls of rein end the occurrence of
thunder,

Synoptic situations accompanying widesprzad heavy falls of rain.

1. The surface and upper air charts in dhe DWR and DAR were examined for all

24y crses of widesprecd herwy roin. Brief notes were made for each occasion. and
these are tabulated in Annex B.
15. The 26 surfece situations agcompanying heavyvrgin may be grouped into three
1 categories: A | |
{ Iype A Heevy rain associated with o low* centre which passed within 100
miles of London through the quadrant between SSW and ESE (19 cases).
Type B V‘Heavy roin associnted with a low# centre which passed within 100
miles of London but to the north (3 cases).

/50 cree
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T e C Heavy rain associated with cold fronts or cold occlusions, perhaps
with pre-frontzal thundery troughs, but with nc low* centre anywhere near

A London ' (4 cases).

(*Depression centrc, or wave tip with recogniscbly lower pressure on it though
not necessarily a closed isobar).
16.. The 19 cases of Type & foll into threc distinct .sub-types

Type A1l Low moved from Brist-;:l Channel on a track between ESE and E 6 cascs)..

Type A2  Low moved up the Dngllsq Channel: ¢ along the north coast of
France on a track between INE end NE (5 cases).
: 2129 A% Low moved up from Frrnce on a trock betwyen MNE and N (9 cases).

One of the cuses c11551f10 as u1 (Fcb 1958) wns in some ways a mixture of

~',:ijes;ﬁ1 qnd-ﬁa; the pwrent 1ow moved up Channel but a seCUndary development

‘“mov1nngSE from S, Wales,

]

d pa551ng south of Lonuon bccame the magarcentre.

In both these casec”
000/60 .



- G
a thundery trough developed chend of the surface front, and moved north, the
heavy rain being primarily associated with th igh rather than with the front
itself; these two cases havL much in common with Type A3.

20. ‘Tho fourth cuse of Typ C (Dec 1968) was somewhat unusual, end was at flrst

.. assigned to a quifiggtimnﬁgfjmype B.‘;gﬁﬁdeep depression with marked circulation

to high levels moved into Southern Ircl :nd from the itlantic ‘and theh drlfted

slowly SE to vornwall uh*lst the hcnvy rain, ﬂccomn-nleﬂ by thunder, occurred in

London; the centre itsclf wos nevar nearer to Loﬂdon thnn about 250 mllcs. No

§
4 5

"fronts at all werc lr\wn o}k thc R charts nywhere near southern England, but

Vthe thicknessrpqttern show¢d;'to the east of the'sur£a9é7centre, oy marked¥f

?warm tonpue w'}ch noved\east through London ‘ur_:.nb the perlod of heavy rain;
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2k, The other eleven cases 21l occurred in situations already found to be typical

of widespread heavy rain (1 Type 1, & Type 12, 1 Type B and 5 Type C); they might

.

therefore be described as 'near-miss' cases of widespread heavy rain. The fact

.

that these cases. resulted 1n loc“llsea vather taan widespread heavy rain is further
evidence of the fact that precipitntion associated with fronts end centres is often
patehy in character. i i ik . ol A \»»

Summory of conclus'ons from the synoptic studies.

25 The most ue eful chto wirich cnergou from thls 26 year study of heivy rain arm

»a, A high nroportlon of crses of hc“vy raln cccurrcd when a surfuce low

centre passed,ﬂv1thin 100 mlles, thruugn tae quudrmnt between LSE and SSW of,
_fLondon (?3% ot wlducprccd cases, h 24 of lecalised ca ses). " '

The other mﬂjor contrlbutlon 1roue from cold fronts or cold ocolusions

(15N<of'w1desgread caces, 42; uf 1ocmliqed cases).



Heavy fells of 1

at LWC 19

5 = 1970

(25 1

nore in 24 h(,:LU?:,-:)
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! e i 0 0
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A 0 0
| ' 0 0
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