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UDC 551.577.21 (423)
551.577.36

HYDROLOGICAL MEMORANDUM NO. 12
RAINFALL OVER THE AREAS OF THE DEVON AND CORNWALL RIVER BOARDS 1916-1950

Introduction

The estimation of standard-period average for the months or for the year, is carried out in three stages; the selection
of sound, homogeneous records complete for the 35 years, 1916-1950, which provide arithmetic means of monthly and
annual rainfall, the basic values for all other work; the estimation of standard-period, annual averages for short-period
stations; the estimation of standard-period, monthly averages for stations in the second group, where these are needed
for special purposes.

A detailed account of the methods developed and.used in the Meteorological Office (Met O. 3) to estimate standard-
period averages from short-period records, is given in Hydrological Memorandum No. 5.

It is possible to process the data in a number of ways but the maps and tables are presented here in the simplest,
most precise forms in order to be of use to a wide.range of enquirers.

1. The Primary Survey

The Primary Survey, for Great Britain and Northern Ireland, of stations with complete records during
1916-1950, included some cases where the site had been changed to one with a better exposure and obser-
vations from both sites had been recorded for a few years. Attempts were made to amend the earlier readings
by comparison of the data during a period of overlap, in order to have a set of values from 1916, to the date
of the change, which would be representative of the later, and better, record. But since the earlier exposures
were usually unsatisfactory (being over-exposed or over-sheltered), the results were mostly erratic and the
amended sets of values were not homogeneous. In a few cases, small breaks in a long record were completed
by using estimated values, based on a nearby station, with or without the use of a modifying factor.

Of the many records examined, monthly and annual averages were accepted for 34 stations, 15 for the
Devon River Board and 19 for the Cornwall River Board. The accepted values (in inches), together with the
proportions (per cent) of each monthly average to the annual average, are given in Table | together with the
altitude and the National Grid reference for each station. Most of these averages were included in Met O 635,
Averages of Rainfall for Great Britain and Northern Ireland, 1916-1950 (HMSO, 1958); some were omitted

because other stations were so near.

The percentage proportion of monthly averages to the annual averages for the long-period stations were
used to draw a series of twelve monthly maps from which it is possible to estimate the percentage of average
annual rainfall, for any place, for each month of the year. These maps are shown as Figure 1. Values estimated
for a few points between the isopercental lines have been added to give a clearer indication of the variations
from place to place. The points chosen are not necessarily the same for each map.

2. The Secondary Survey

The secondary Survey of short-period stations was undertaken next, using records up to the time of the
survey, usually into the late 1950s. Long-period stations, whose averages had been rejected from the Primary
Survey because the record was not homogeneous, were examined again and averages were estimated for the
later (and usually improved) part of the series of observations. Averages based on data for less than 5 years
were not usually accepted for publication. A list of the accepted averages for the short-period stations, is
given in Table |l together with the altitude and National Grid reference for each. The stations are listed in
an order based on natural drainage areas which will be used for the first time in British Rainfall, 1961,

These averages, together with the long-period averages listed in Table |, were plotted on Ordnance Survey
maps (scale 4 miles to the inch), and used to draw the lines of average annual rainfall, 1916-1950. The map
is shown as Figure 2. The Secondary Survey is frequently revised for special areas using the most up-to-date




observations for relatively new stations and the map is subject to revision from time to time. The redrawing
of the isohyets usually results in greater detail and perhaps a clearer definition of a wet area as more and
more observations become available from improved River Board networks of rain-gauges. Drastic changes
are not expected. In Tables, |, Il and 11l with a few exceptions the average quoted are for records still being
maintained in 1963.

3. Monthly Averages

Monthly averages for a further group of stations were next estimated for use in the Monthly Weather Report
and for enquiries. For this purpose some stations were chosen from those listed in Table |l to supplement
those listed in Table I. To find the monthly averages, the monthly proportions (per cent of annual average)
were chosen from the equipercental maps (see Fig. 1) so that the total for the twelve months was 100. These
monthly percentages were then used to apportion the annual average (in inches) amongst the months. The
results are given in Table IlI. ¢

4 . Daily Rainfall 1916-50

Six of the initial 34 records which were accepted for the Primary Survey were analysed further. These
records had regular daily entries, for the 24-hour period 0900 to 0900, for each of the 35 years, 1916-1950.
Table 1Va gives, for each of the stations, the 35-year totals for each day of the year (in inches). Table IVb
gives 1/35 of all possible totals from0.17in. to 24.67 in., thus providing a reduction table for the values in
IVa to give average daily falls from ‘trace’ t00.70in. For 29 February the reduction factor is, of course, 1/9.

These daily averages can be re-grouped as 5-day means, 7-day means, consecutive or sliding means or
in whatever form suits a specific requirement.

5. Frequencies of Daily Rainfall 1916-1950.

The same set of daily values used for Table 1Va were re-grouped to give frequency tables with intervals
of 0.01inch. These have been re-arranged in Table V, to give accumulated frequencies with intervals of 0.10in.
up to 2.50 in. and a wider grouping above this.

6 . Extremes of Rainfall

The records for the 35-year period, 1916-1950, for the stations used in Tables IV and V were also used to
find maximum and minimum values for the year and for each month and also maximum daily values for each
month. These maxima are given in Table VI and Table VII. Additional extremes are given in these tables to
cover the 50-year period, 1911-1960.
7. Intense Falls

Falls of 2 hours or less, which have been recorded in British Rainfall and rank as ‘noteworthy’,
‘remarkable’ or ‘very rare’, are listed in Appendix |.
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Totals
0.00 - 0.17
08 . 0.62
0537 5= 10:87
088 - 1.22
1.23 - 1.57
1.58 - 1.92
193 - 227
228 - 2.62
263 — 2.97
298 - 3.32
3.33° — 367
3.68 - 4.02
403 - 4.37
438 - 4.72
473 - 5.07
5.08 — 5.42
543 - 5.77
5.78 - 6.12
6.13 — 6.47
6.48 — 6.82
6.83 - 7.17
7.18 - 7.52
7.53 - 7.87
7.88 -— 8.22
8.23 - 8.57
8.58 - 8.92
893 - 9.27
9.28 - 9.62
963 -— 9.97
9.98 -10.32
10.33 -10.67
10.68 -—11.02
11.03 -11.37
11.38 -11.72
11.73 -12.07
12.08 -—-12.42

TABLE IVb 35-year totals with equivalent yearly means

in steps of 0 .01 inch from trace to 0 70 inch

means

‘trace’

0.01
0.02
0.03
0.04
0.05

0.06
0.07
0.08
0.09
0.10

0.1
0.12
0.13
0.14
0.15

0.16
0.17
0.18
0.19
0.20

0.21
0.22
0.23
0.24
0.25

0.26
0.27
0.28
0.29
0.30

0.31
0.32
0.33

034
0.35

for use with Table IVa

12

Totals

1243 -
12.78 —
13.13 -
13.48 —
13.83 -

14.18 —
1453 —
14.88 —
16.23 -
15.58 —

15.93 —
16.28 —
16.63 —
16.98 —
17.33 -

17.68 —
18.03 -
18.38 —
18.73 -
19.08 —

19.43 -
19.78 —
20.13 -
- 20.48 -
. 20.83 -

21.18 -
21,6883 ~
21.88 -
22.23 -
2258 -

293 -
23.28 —
23.63 -
23.98 -
24.33 -

12.77
13.12
13.47
13.82
14.17

14.52
14.87
15.22
15.57
15.92

16.27
16.62
16.97
17.32
17.67

18.02
18.37
18.72
19.07
19.42

19.77
20.12
20.47
20.82
21.17

21.52
21.87
22.22
22.57
22.92

2.27
23.62
23.97
24.32
24 .67

means

0.36
0.37
0.38
0.39
0.40

0.41
0.42
0.43
0.44
0.45

0.46

0.47
0.48
0.49
0.50

0.51
0.52
0.83
0.54
0.55

0.56
0.57
0.58
0.59
0.60

0.61
0.62
0.63
0.64
0.65

0.66
0.67
0.68
0.69
0.70
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Area Year

DEVON RIVER
BOARD

Dorset
1924

Somerset
1890
1938
1939
1941
1952
1953
1960
1960

North Devon
1870
1871
1871
1879

1880

1905
1909
1910
1915
1924
1924
1927
1927
1927
1928
1934
1938
1949
1952
1960
South Devon
1867
1875
1883
1884
1888
1889

APPENDIX i

Intense falls of rain in 2 hours or less during the period
1865-1960 over the areas of the Devon and Comwall River Boards
arranged chronologically by county. (From British Rainfall)

N = noteworthy* R = remarkable* VR = very rare*
Classi- Station Drainage Date Amount Duration
fication area inches minutes

N Broadwindsor,

Blackd: wn House 2 22 Jly 075 20
N Exford Rectory 5 25 May 0.70 22
R Winsford 5 1 Aug 1.43 43
R Brushford Nurseries 5 16 Jly 2.49 90
R Churchstanton 5 27 Sep 1.38 20
N Exford, Lower Thorne 5 15 Aug 0.77 20
N Exford, Lower Thorne 5 23 Aug 1.15 90
N Exford Rectory 5 6 Aug 1.53 90
N Exford, Lower Thorne 5 6 Aug 1.74 115
N South Molton 2 19 Oct 0.94 19
N Hatherleigh, Jacobstowe 3 16 Aug 1.26 60
N South Molton 2 16 Aug 1.41 65
R Barnstaple,

Arlington Court 2 30 Jun 1.48 20
N Torrington,

Langtree Wick 3 22 Jiy 1.1 60
N Okehampton, Oaklands 3 15 Aug 1.72 120
VR lIfracombe Reservoir 1 29 Sep 2.50 45
N Mol land 2 8 Aug 1.07 60
N East Anstey, Rhyll Manor 2 4 Jly 0.78 30
N Bideford, Chudleigh House 3 21 Jly 0.97 30
R Filleagh, Castle Hill Gardens 2 19 May 1.48 60
R Parkham, Melbury Reservoir 3 a2 182 15
N Hartland, Fosfelle 4 5 Aug 1.10 50
N Molland, Green Cottage 2 MJdly 1.42 105
N Witheridge 2 - 27 Aug 1.06 60
N Parkham, Melbury Moor 3 1 Aug 1.28 120
R Northam, Chope Barton 3 9 Aug 1.82 45
N Okehampton, Uplands 3 25 Aug 1.01 60
R Okehampton, Uplands 3 6 Aug 1.42 40
N Chivenor Airfield 2 22 Aug 1.1 100
N Brixham, Lupton 4 3Sep 1.25 60
N Teignmouth, Landscore 4 19 Oct 1.81 120
N Torquay, Babbacombe 5 30 Jly 1.03 26
N Ashburton, Druid House 4 26 Jan 1.19 120
R Torquay, Babbacombe 5 6Jly 1.47 30
N Teignmouth, Marine Villa 5 13Jiy 1.20 120

* For definition see British Rainfall 1935

18

Rate
inches/hour

2.25

1-91
2.00
1.66
4.14
2.31
0.77
1.02
0.91

2.97
1.26
1.30

4.44

1.1
0.86
3.33
1.07
1.56
1.94
1.48
4.48
1.32
0.81
1.06
0.64
2.43
1.01
2.13
0.67

1.25
0.91
2.38
0.59
2.94
0.60



Area/Year

South Devon
(contd)

1890
1893
1894
1896
1897

1898
1899

1899
1903
1906
1909
1910
1913
1915

1919
1925
1927

1933
1936
1937
1937

1938
1938

1938
1938
1938
1938
1938
1938
1938
1938
1938
1938
1939
1939
1939
1939
1939
1939
1940
1942
1943
1943

Classi-
fication

- E e B b B X B $®zz=>

zzmg

S e s (e e e B+ e o)
X o

=)

i s M B - B i« 1 4

Station

Rousdon Observatory
Ashburton, Druid House
Axminster, Great Trill
Bampton, Huntsham Court
Chudleigh, Torquay
Vaterworks
Kingskerswell, South Hill
Kingsteignton,
Teignbridge House
Kenton, Southtown House
Honiton, Combe Raleigh
Sidmouth

Honiton, Combe Raleigh
Seaton

Crediton, Okefield

East Budleigh,

Bicton Common
Moretonhampstead Rectory
Ashburton, Orchard Mount
Chagford,

Dartmoor Sanatorium
Poltimore Rectory

Exeter, Countess Wear
Torquay, Abbey Park
Newton Poppleford,
Haymans

Stoke Gabriel, Maisonette
Holne,

Church Park Cottage
Crediton, Kinross

South Brent, Brent Moor
Axminster, Kilmington
Culmstock, The Knap
Honiton, Cotleigh House
Budleigh Salterton
Ashburton, Melrose
Moretonhampstead
Paignton, Victoria Park
Torquay, Abbey Park
Culmstock, The Knap
Silverton, Parsonage Lane
Teignmouth, Woodlands
Ottery St Mary, Broad Oak
South Brent, Brent Moor
Teignmouth, Den Gardens
Ashburton, West Street
West Alvington

Stoke Cannon, Rewe
Tiverton, St Aubyn’s Park
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Drainage
area

DN

ODONNNNOOM

S O

Ao oo,

SN

COWRAROWNTDODNDANBNNONWO S

Date

25 May
15 May
14 Nov
1 Aug

20 Jly
17 Oct

22 Jly
22 Jly
28 May
23 Jun

6 Jun
22 May

3 Oct

13 Aug
28 Aug
19 Aug

23 Sep
22 Jun
29 Jun
19 Jun

9 May
4 Aug

4 Aug
11 Aug
4 Aug
25 Nov
4 Aug
4 Aug
4 Aug
4 Aug
11 Aug
4 Aug
4 Aug
2 Sep
20 Aug
21 Jly
21 Aug
20 Aug
21 Jly
27 Apr
19 Dec
12 Sep
12 Sep

Amount Duration Rate

inches minutes
1.56 60 1.56
0.90 35 1.64
0.76 20 2.28
1.82 60 1.82
2.75 70 2.36
1.00 60 1.00
1.30 40 1.95
1.20 45 1.60
1.28 120 0.64
0.97 30 1.94
1.24 60 1.24
1.07 45 1.43
1.45 60 1.45
2.00 120 1.00
1.50 60 1.50
1.50 45 2.00
1.30 10 7.80
2.25 45 3.00
1.67 70 1.43
0.66 12 3.30
1.29 90 0.86
1.41 20 4.23
1.10 20 3.30
113 40 1.69
1.00 45 1.33
1.35 60 1.35
1.00 60 1.00
1.91 90 1.27
1.44 115 0.75
1.28 120 0.64
0.91 20 2.73
2:71 45 3.61
2.25 56 2.4
0.90 40 1.35
2.00 55 2.18
2.38 60 2.38
1.50 60 1.50
0.98 60 0.98
1.82 90 1.21
1.12 75 0.90
1.10 30 2.20
0.75 15 3.00
0.77 28 1.65

inches/hour



Classi- Drainage Amount Duration

Area/Year fication Station area Date inches minutes inches/hour

South Devon
(Contd)
1943 R South Brent, Beechfield 3 12Sep 1.69 30 3.38
1943 R South Brent, Millswood 3 12Sep 1.65 30 3.30
1943 N Torquay, Abbey Park 5 14Sep 1.43 120 0.71
1946 R Cullompton 6 23Jun 2.35 45 3.13
1948 N Hawkchurch, Castle House 7 30Jly 0.78 20 2.34
1949 VR Cullompton 6 22Sep 2.40 75 1.92
1949 R Exeter Airport 6 26 Aug  1.35 40 2.03
1951 N Kenton, The Vicarage 6 22 Jly 1.09 35 1.87
1952 R Kenton, The Vicarage 6 1B3Jun 1.13 25 2.7
1952 R Hemyock, Culm Davy House 6 6Jly 1.69 30 3.38
1952 VR Honiton, Cotleigh House 7 19 May 2.56 48 3.20
1952 N Culmstock, Woodgate Farm 6 6Jly 1.72 105 0.98
1954 N Exeter Airport 6 22 Aug 1.19 68 1.05
1955 N Paignton, Victoria Park 4 18 Aug 0.63 22 122
1955 N Chagford, Yellam Cottage 5 6Jun 0.84 25 2.02
1955 N Kenton Vicarage 6 6Jun 0.97 33 1.76
1955 N Hemyock, Culm Davy House 6 7y 113 60 1.13
1955 N Culmstock _ 6 120y = 111 60 1.1
1955 N Exeter, Heavitree 6 18Jly 1.34 79 1.02
1956 R Beer, Set Fair 7 19Jiy 1.29 30 2.58
1956 N Crediton, Okefield 6 16Jly 0.93 30 1.86
1956 N Exeter Airport 6 18Jly 0.80 30 1.60
1957 N Kenton Vicarage 6 18Jly 0.76 18 2.53
1958 N Shillingford Rectory 6 6Jun 1.39 120 0.69
1958 N Chagford, Thornworthy 5 19 Aug 1.20 120 0.60
1958 N Shillingford Rectory 6 30ct 1.45 120 0.73

CORNWALL RIVER

BOARD

Comwall
1877 N Camborne 1 14 Aug 0.77 30 1.54
1886 N Falmouth Observatory 2 5Sep 1.00 20 3.00
1904 N Helston, Tenderah 2 150ct 0.80 30 1.60
1905 N St Austell, Bunney Mine 2 16Jus 1.25 95 0.79
1907 N Redruth, Trewirgie 1 26 Sep 1.00 45 1.33
1911 R Antony Vicarage 3 29Jly 1.00 15 4.00
1911 N Launceston, Hexworthy 3 31 May 1.01 45 1.35
1911 N Launceston, Landue 3 tJun 175 120 0.87
1920 N Newquay, Mount Wise 1 12.0ct .:1.19 90 0.79
1920 R Cadgwith, ;

Coastguard Station 2 170ct . 1.90 120 0.95

1924 N St Mellion Rectory 3 21Jun 132 120 0.66
1926 R Gwennap, Trevince 1 18Jly 1.80 50 2.16
1926 N Newquay, Mount Wise 1 18Jdly 1.7 110 0.93
1926 N Wadebridge, Bryn 1 18:Jlys .-1.59 . 120 0.79
1931 N Launceston, Hexworthy 3 5 Aug 0.98 25 2.35
1933 N Liskeard, Penmilder 2 15Jly 1.15 35 1.97
1933 R Fowey 2 11 Aug 1.70 60 1.70



Classi- Drainage Amount Duration Rate
Area/Year fication Station area  Date inches minutes inches/hour
Comwall
(contd)
1936 N Launceston, Pendruccombe 3 21 Jun 0.75 27 1.67
1936 VR Bodmin, Castle Hill House 1 29 Jun 2.98 60 2.98
1936 R Kilkhampton 1 30 Jun 2.00 120 1.00
1939 N Launceston, Hexworthy 3 19 Aug 1.40 60 1.40
1940 N Padstow, Cross Street 1 13Jly 1.00 30 2.00
1943 N Lelant 1 13Sep 1.17 60 1.17
1943 N Padstow, Cross Street 1 14 Sep 1.32 75 1.06
1949 R Delabole 1 .6Sep 1.95 75 1.56
1956 N Launceston, Landue 3 26 Aug 1.40 45 1.87
1956 VR Liskeard, Penmilder 2 19 Jly 3.04 120 1.52
1956 R Liskeard, Treventon 2 19Jly 2.43 120 1.21
1958 N Truro Waterworks, -
Lower Tregurrow 2 19 Aug 1.25 65 1.15
1958 N Liskeard, Minions 2 19 Aug 1.90 60 1.90
1959 N Liskeard, Treventon 2 10 Aug 1.80 120 0.90
1959 N St Mawgan Airfield 1 10 Aug 1.71 105 0.98
1959 N St Mawgan Airfield 1 10 Aug 1.72 120 0.86
South Devon v
1898 N Plymouth 2 2 May 0.93 25 2.23
1898 N Plymouth 2 2 May 1.13 45 1.51
1908 R Milton Abbot, Endsleigh 2 30 Jun 1.52 30 3.04
1911 VR Beer Alston, Rumleigh 2 27 May 2.61 90 1.74
© 1929 N Lifton, Kelly House 2 50ct 1.00 60 1.00
1933 R Roborough,
Maristow Gardens 2 11 Aug 1.40 35 2.40
1934 R Yelveston, Oakfield 2 22 Jly 2.00 120 1.00
1936 N Mary -Tavy, Blackdown 2 24 Jun 0.84 35 1.44
1949 N Horrabridge, Dostabrook 2 14 May 1.51 120 0.75
1952 N Plymouth, Mount Batten 2 15 Aug 0.98 48 123
1955 N Plympton, Little Woodford 2 12 Aug 1.19 60 1.19
1958 VR Plymouth, Mount Batten 2 3Jly 2.56 7174 1.99
1959 N Plymouth, Mount Batten 2 10 Aug 1.31 120 0.65
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APPENDIX 11

River Divisions

County Drainage Areas River Divisions

Dorset 2 Axe

Somerset 5 Exe
6 Axe

North Devon 1 North coast streams
2 Taw
3 Torridge
4 West coast streams
5 Exe

South Devon 3 Erm and coast
4 Dart
5 Teign
6 Exe
7 Axe and coast

Cornwall 1 Camel & NW coast streams
2 Fowey & SE coast streams
3 Tamar & coast
4 Insular

South Devon 1 Parrett
2 Tamar & coast

C Crown copyright 1977

(First published 1963)

Published by the United Kingdom Meteorological Office

Hydrometeorological Services (Met O 8)
London Road , Bracknell, Berkshire. RG12 2SZ
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