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HYDROLOGICAL DATA: 1981

FOREWORD

In April 1982, care of the United Kingdom national archive of
surface water data passed from the Department of the Environ-
ment’s Water Data Unit (which was disbanded) to the Institute of
Hydrology (IH). In a similar move, the Insutute of Geological
Sciences, subsequently renamed the British Geological Survey
(BGS), took over the national groundwater archive. Both IH and
BGS are component bodies of the Natural Environment Rescarch
Council (NERC). The BGS hydrogeologists are located with IH at
Wallingford and close cooperation between the two groups has led,
among other things, to the decision to publish a single series of
vearbooks and reports dealing with nationally archived surface and
groundwater data and the use made of them. The work is overseen
by a steering committee with representatives of Government
departments and the water industry from England, Wales, Scotland
and Northern Ireland.

The published series - Hydrological Data: UK - will include an
annual yearbook and, every five years, a catalogue of river flow
gauging stations and groundwater level recording sites together
with statistical summaries. These six volumes of the S-year cycle
will be available individually but are also designed 1o be inserted in
a ring binder. Further details of these arrangements are given on
page 168.

The series - but not the binder - will also include occasional reports
dealing with significant hydrological events and analyses. The first
of these reports provides a review of the 1984 drought.

7.5.G. McCulloch
Director, Institute of Hydrology
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INTRODUCTION

This volume is the first Yearbook published in the
Hydrological Data: United Kingdom series.

Apart from summary information, surface water
and groundwater data on a national basis have been
published separately up to now. The 1981 Year-
book brings together the principal data sets relating
to river flows, groundwater levels and rainfall
throughout the United Kingdom. A description is
also given of the surface water and groundwater
archives together with the data retrieval facilines
which complement this volume. Major changes to
the observation borehole network used for national
monitoring purposes were recommended in 1981
following a review undertaken on behalf of the
Department of the Environment. These changes
are outlined within the context of a brief history of
groundwater level measurement in the United
Kingdom.

Publication of river flow data for Great Britain
started with the series of Surface Water Yearbooks.
The first edition, which was published in 1938 for
the water year (October-September) 1935-36, also
included selected data for the previous fifteen years;
the edition for 1936-1937 followed in 1939. Both
these publications were prepared under the direc-
ton of the Inland Water Survey Commitice, the
fifticth anniversary of whose founding falls in 1985.
Assisted by the Scottish Office, the Committee
continued to publish hydrological data after the
war; the Yearhook for the period 1937-1945 being
published as a single volume in 1952.

Due 10 economic stringency, the Survey was
suspended in 1952 for a period of two years but was
then reformed as the Surface Water Survey Centre
of Great Britain. A Yearbook covering the years
1945-1953 was published in 1955.

In 1964 the Survey was transferred to the Water
Resources Board where it remained until 1974
when the work of collection and publishing surface
water information in England and Wales was again
transferred, this time to the Water Data Unit of the
Department of the Environment.

Yearbooks were published jointly each year by
these organisations and the Scottish Office for the
water years 1953-54 10 1965-1966, but thereafter
information for the five calendar years 1966 to 1970
was published in one volume in 1974, Following
editions were renamed ‘Surface Water : United
Kingdom' to mark the inclusion of the first records
from Northern Ireland and in recognition of the
move away from single year volumes. T'wo volumes
of Surface Waiter: United Kingdom, covering the

years 1971-73 and 1974-76 were published jointly
by the Water Data Unit, the Scottish Development
Department and the Depariment of the Environ-
ment for Northern Ireland.

Following the transfer of the surface water
archive to the Natural Environment Research
Council in 1982, the final edition of Surface Water:
United Kingdom, for the years 1977-80, was
prepared by the Institute of Hydrology at the
request of the Water Directorate of the Department
of the Environment, and published in 1983.

This present volume, the first published by the
Natural Environment Research Council, represents
the twenty-second edition in the series of surface
water publications which began with the 1935-36
Surface Water Yearbook. As a result of the
incorporation of groundwater data in the Year-
book, this volume is also the sixth edition in the
serics of groundwater data publicanions which
began with the 1964-66 Groundwater Yearbook.

A compilauon of *“Groundwater levels in
England during 1963” which was produced by the
Geological Survey of Great Britain prior 10 its
incorporation into the Institute of Geological
Sciences, was the precursor to the publication of
groundwater level data on a national basis. The
more formal Groundwater Yearbook series was
instigated by the Water Resources Board which
published the inaugural edition and a further
volume for 1967, both covering England and
Wales. In 1975 a third Yearbook, for 1968-70, was
published by the Water Data Unit. The
Groundwater: United Kingdom series was intro-
duced in 1978 with the production of the 1971-73
volume, also published by the Water IData Unit.

Following the transfer of the groundwater ar-
chive to the Insutute of Geological Sciences, the
second edition of Groundwater: United Kingdom,
covering the period 1974-80, was prepared by the
Institute of Hydrology at the request of the Water
Directorate of the Department of the Environment.

The 1981 Yearbook may be seen as part of the
United Kingdom’s contribution 10 UNESCO’s
International Hydrological Programme in continu-
ing the exchange of hydrological information
begun in 1965 for the International Hydrological
Decade.

The Natural Environment Research Council
acknowledge and extend their appreciation to all
who have assisted in the collection of information
for this publication.



SCOPE AND SOURCES OF INFORMATION

The format of this yearbook differs substantially
from that of 1ts precursors. A greater variety of
hydrological information is provided and emphasis
1s placed upon ready access to basic data both
within the yearbook and through the complemen-
tary data retrieval facilities.

The contents have been abstracted primarily
from the surface water and groundwater archives.
Responsibility for the collection and initial process-
ing of the data rests mainly with the ten Water
Authorities in England and Wales, the seven River
Purification Boards in Scotland and the Depart-
ment of the Environment (NI) in Northern
Ireland. Additional material has been provided by
the Greater London Council, the Department of
Agriculture in Northern Ireland and by research
bodies and public undertakings. The majority of

the rainfall data, and much of the material incorpo-
rated in the review of the weather, have been
provided by the Meteorological Office.

Some slight variations from the contributors’
figures may occur; these may be due to different
methods of computation or to the need for unifor-
mity in presentation. '

The pracuce, followed in previous yearbooks, of
publishing river water temperature data has been
discontinued. Monitoring of water quality, includ-
ing temperature, is the responsibility of water
authorities and river purification boards. Some
temperature data are held by the Department of the
Environment in association with the Harmonised
Monitoring Scheme ‘(contact WQ35, Room A4.26,
Romney House, 43 Marsham Street, London SWIP
3PY, tel. 01-212-6902).



REVIEW OF THE WEATHER -
IN RELATION TO WATER

RESOURCES

For the third vear in succession the Uniled
Kingdom rainfall total exceeded the 1941-70 aver-
age. The range of vanation about the average was
notably less marked than usual (Fig.1). The wetter
areas, with greater than 120% of mean rainfall were
confined generally 10 the Hebndes, northern Scot-
land, parts of Northern Ireland and north west
England. Northumberland and castern Scotland
contained the only extensive areas with below
average rainfall; the coastal region near Aberdeen
was alone in recording less than 90 per cent of
normal rainfall. In terms of actual rainfall amounts,
the driest location in the United Kingdom was
Etton in Cambridgeshire with 504 mm. The overall
range can be assessed by comparison with Delta in
north Wales where 4687 mm of rainfall was
mcasured. Figure 2 shows the spatial distribution of
1981 rainfall and Table 1 provides a breakdown of
monthly rainfall totals both on a countrywide basis
and according to the major administration divisions
within the water industry (see fronuspiecc). The
rainfall contrasts between seasons were consider-
able in 198] with an unusual sequence of a
relatively dry winter, wet spring, dry summet and
remarkably wet autumn (Fig.3).

Annual potential evaporation was generally
close to the average in 1981, Figure 4 shows that
significant departures from the mean were recorded
only at Milford Haven, South Wales (85%) and
Tynemouth, Northumberland (114%). Most
places experienced below the scasonal average
evaporation through the spring, and more particu-
larly in May, but well above average values through
the autumn.

Rainfall during the winter of 1980-81 (Decem-
ber to February) was close to, or above, average
throughout Scotland and Northern Ircland and the
water resources outlook for the rest of the year was
reassuring. Southern Britain, however, had a drier
than average winter with some areas recording less
than 50 per cent of average rainfall during January
and February. Local concern about the adequacy of
water stocks persisted until the remarkably sus-
tained and widespread March rainfall.

Soils throughout the UK were generally at field
capacity a1 the beginning of 1981; the only notable
exceptions were the Cambridge area and inland
from the Thames estuary where soil moisture
deficits reached 25 mm.

The winter rainfall deficit was rapidly made up
in the spring which was the fourth wettest in 250
years of rccord for England and Wales, and the
second notably wet spring in three years. The
exceptional nature of the March to May rainfall in
1981 is emphasised by Table 2 which ranks the ten

wettest spring periods in the United Kingdom this
century. March was particularly extreme, most
regions of the United Kingdom had more than
wwice the average rainfall and, over England and
Wales it was the second wettest in the 230 years for
which rainfall figures are available (1947 was
wetter). More than three times the normal March
rainfall occurred in many parts of England and
Wales. For example, March rainfall a1t Waen
Sychlwch in the Brecon Beacons totalled 769 mm;
considerably greater than the rainfall for the year at
most places in castern England. Waen Sychlwch
also registered the year's highest twenty-four hour
rainfall total of 146.1 mm on the 21st March. With
an estimated return period of two hundred years,
this is classified as ‘very rare’. Table 3 idenufies all
the occasions in 1981 when ‘very rare’ falls oc-
curred. The intense rainfall on the 2lst was
associated with a complex frontal system which
brought heavy rainfall throughout Wales and the
West Country. Rainfall intensities of between 3
and 10 mm per hour were maintained over 36 hours
in Gwynedd; the highest rainfall totals were
recorded 10 the west and south of Snowdon.
Catchments in this region had generally been
saturated by previous rainfall, in some places more
than twice the average menthly rainfall had already
fallen, and the storm of 20/21 March caused
extensive flooding.

The first three weeks of April were mainly dry,
although in the early hours of the 14th the heaviest
thunderstorm on record for April occurred near
Horsham in Sussex when precipitation exceeding
80 mm was recorded in 7 hours. An unusually late
wintry spell also occurred in April when blizzards
affecting the Scotush border region on the 24th
moved steadily south 1o reach south western
England on the 26th. The prolonged and wide-
spread snow, with depths over 200 mm in parts of
northern England and Scotland, is unparalleled in
late April, at least this century. The precipitation
fell as steet or rain in south eastern England and
East Anglia with up te 131 mm being recorded in
lincolnshire. The highest rainfall amounis oc-
curred along the scarp slope of the Lincolnshire
Wolds; the modest pre-storm soil moisture deficits
were quickly eliminated and the ensuing rapid
runoff produced severe locat flooding. Lincolnshire
experienced its most severe fluvial flooding since
1947. Northern Scotland, on the other hand, missed
the blizzards and remained dry for the whole
month with less than 10 mm of rainfall being
recorded at some places around the Moray Firth.
During May, most areas of the United Kingdom
recorded above average rainfall with parts of



Northern Ireland and eastern England recording
more than twice the average. However, much of
Scotland, particularly northern areas, received less
than half the average. Generally, the rainfall was
frequent rather than heavy although on the 27th a
violent thunderstorm over the west of Glasgow
caused severe flooding when precipitation totalled
60 mm in four hours.

The very wet March delayed the usual slow.
build-up of soil moisture deficits until the begin-
ning of April when a steady increase until the third
week resulted in deficits being generally above the
seasonal average. Towards the end of the month,
however, values in England and Wales were
quickly reduced and over much of eastern England
soils were once again at, or close to, field capacity.
Over most of Scotland, deficits remained relatively
high and this atypical picture of very low values in
England and Wales and rather high values over
much of Scotland (see Fig.5) persisted throughout
May. All arcas south of a line from the Severn
estuary to the Wash recorded their lowest end of
May deficits since areal comparisons began in 1963
and Lossiecmouth in north east Scotland had its
highest end of May value since 1961.

In marked contrast to the wet spring, United
Kingdom rainfall ‘'over the summer (June - Au-
gust) period was only 70 per cent of average. Most
of the June rainfall fell when thundery conditions
prevailed during the first two weeks. A particularly
violent thunderstorm moved north from France
during the early hours of the 2nd June with more
than 60 mm rainfall recorded during the period
0900 1st to 0900 2nd in a band between West
Sussex and Northamptonshire. Within this band
intense rain cells produced short duration rainfall
totals which, in many places, exceeded a ten vear

.return period. The most exceptional fall occurred at
Bournemouth (Hurn Airport) where slightly over
30 mm fell in 21 minutes with an estimated return
period of 200 ycars. The rest of June and July
tended to be rather dry although there were days
when local storms did occur, notably in Kent at the
end of June, central London, Essex and Derbyshire
on the 9 july (102 mm was recorded in just under
ten hours at Herongate in Essex) and again in
central London on the 22nd and 31st July. In the
main, August 1981 was a dry month over the whole
of the United Kingdom but a noteworthy storm
occurred at the beginning of the month when, after
a short heatwave, thunderstorms during the night
of the 5th and 6th brought precipitation totals
which exceeded 100 mm in parts of Greater
Manchester and Cheshire. Three major areas were
affected by storms: north west England in a broad
band from Shrewsbury towards Huddersfield (a
maximum of 148 mm was recorded south cast of
Chester, local flooding and landslides were re-
corded in and around Manchester); an arca near
Northampton where 141 mm was recorded at the

HYDROLOGICAL DATA: 1981

storm centre; and a band from Sussex to north west
London where total rainfall reached 60 mm. ‘Very
rare’ rainfall intensities were recorded at several
locations most notably East Didsbury (Greater
Manchester), near the centre of maximum rainfall,
where over 85 mm fell in 2 hours 40 minutes having
an estimated return period exceeding 1000 vears.
During five hours starting at 2218 on the Sth nearly
90 mm fell at Manchester airport (Ringway) with a
return period of almost 800 vears.

June and July brought rapid increases in soil
moisture deficits over most of England and Wales
but, with spring values having been so medest, the
seasonal averages were not reached until mid July
over north cast England, the Midlands and Wales,
and not until mid io late August over much of
south east and north west England. In Scotland,
however, apart from eastern coastal regions as far
north as the Moray Firth, values increased only
slowly and is some places decreased. There was a
temporary decrease in early August over England
(except Cornwall and Devon) and Wales, due to
rather widespread and heavy thunderstorms. The
deficits returned to the pre-storm values by the end
of August and continued to rise 1o reach a
maximum in mid September.

The sequence of alternaling wet and dry
seasons continued into the autumn. In Scotland the
autumn months (September to November) were
the wettest period of three consecutive months
since countrywide records began in 1869. Overall,
the United Kingdom received 140 per cemt of
average rainfall for the three autumn months. Soil
moisture deficits reached their peak in most areas
by the end of the second week of September but
then rapidly decreased as the month progressed.
The wettest day of the year over Great Britain
occurred on the 191h September with a rain day
(0900 hrs - 0900 hrs) general value of 27 mm, a
remarkable amount for the country as a whole. It
was the wettest September in Scotland and North-
ern Ireland since 1950 and the rainfall totals at
Stornoway (Western Isles} and Abbotsinch (Glas-
gow) were the highest in their areas this century.
Early October rainfall was exceptionally heavy in
the west of the United Kingdom with flooding in
places. On the 2nd October, 116 mm fell at
Annalong Valley (County Down) another ‘very
rare’ event just exceeding a return period of 450
years. The highest ever three day rainfall total on
record was registered in Scotland with a general
value of 77 mm between the Ist and 3rd October.
November was generally a drier month with only
the uplands in the west of England and Waies
recording more than the 1941-70 average. Most of
southern England received less than half of the
mean monthly rainfall. Stornoway (Western Isles)
was again exceptionally wet in November, register-
ing a record monthly rainfall total for the second
time in the three month autumn period.



REVIEW OF THE WEATHER

December began with mild weather and mainly
light rain, but rain in the west on the 8th wrned 1o
smow as it moved castwards to affect a band
covering central Wales and central England. On
the 13ih, substantial precipitation as snow, accom-
panicd by strong winds spread from the west

producing blizzard conditions. Warmer air moved
into all parts during the last week of thé vear
producing a thaw. Snowmelt accompanied by
heavy rain caused severe flooding in many places
especially in the Severn and Yorkshire Ouse
valleys.
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Figure 1. 1981 Annual rainfall as a percentage of the 1941-70 average.



REVIEW OF THE WEATHER

Figure 2. Annual rainfall in 1981.
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HYDROLOGICAL DATA: 1981

TABLE 1 1981 RAINFALL IN MM AND AS A PERCENTAGE OF THE 1941-70 AVERAGE

I F » A M ] ) A s o S D YEAR

United Kingdom mm 93 66 151 53 93 63 69 49 173 1% M7 92 1180
% 90 85 216 77 14 93 79 48 170 147 105 8] 108

England and mm 58 53 153 &4 9] 49 55 48 141 124 69 9 999
Wales % 67 81 25 110 136 80 75 53 170 149 1104 110
Scotland mm 156 91 152 LX) 87 103 92 52 235 218 216 87 1522
% 114 87 165 37 9% 112 82 40 171 146 152 56 106

Northern mm 0l 68 128 47 141 88 78 43175 158 94 93 1214
Treland % 97 91 183 69 193 111 84 42 164 148 R 82 i1
North West mm 127 7209 50 90 85 78 67 187 197 158 66 1381
Water Auth. % 110 88 2% 65 110 102 76 54 152 167 131 55 113
Northumbnan mm 47 43 13) 55 62 54 71 27 2 121 88 65 885
Water Auth. % 59 65 252 100 97 89 92 27 153 16l 94 87 101
Severn Tremt mm 50 57 122 6l 79 35 32 b1 129 R7 49 82 834
Water Auth. % 73107 235 N7 123 63 49 63 193 134 62 117 108
Yorkshire mm 59 70 151 75 69 19 51 60 114 109 73 65 935
Water Auth, % 77109 285 134 113 67 73 67 158 158 §2 RR 112
Anghan mm 40 30 95 76 64 3l 45 37 80 67 kL) 50 649
Water Auth, % 77 71 237 190 136 63 79 58 154 129 55 94 106
Thames min 36 22 120 45 91 35 51 4118 78 41 83 764
Water Auth, % 58 47 261 98 163 67 RS 63 w0 122 56 129 109
Southern mm 33 30 138 42 93 47 42 30 143 107 43 94 839
Water Auth. % 43 53 260 87 169 94 71 41 201 137 46 116 106
Wessex mm 42 47 149 39 97 41 57 23 148 106 49 1) 928
Water Auth. L4 50 80 257 72 143 76 97 28 183 129 51 144 106
South West mm 75 89 199 1145 56 7 21 182 19l 73 207 1353
Water Auth. % 58 99 237 62 173 36 85 21175 169 55 153 113
Welsh mm 86 86 275 52 119 o 55 4 232 223 120 124 1479
Water Auth. %, 63 % 316 6t 131 81 58 35 186 173 84 %S 1
Highland mm 251 133 153 42 65 115 9% 77 262 238 361 B5 1922
R.P.B. % 153 100 134 37 63 108 . 71 52 166 155 214 43 112
North East mm 10l 47 83 21 14 73 70 25 139 168 112 77 961
R.PB. kS 11 63 134 34 $7 106 76 23 160 173 1M 75 94
Tay mm 98 &3 145 17 90 6% 70 20 230 148 152 BT 1204
R.I*B. % 83 90 177 23 95 82 69 17200 121 128 65 96
Fornh mm 77 & 139 17 79 77 73 17 193 162 142 55 1095
R.PB. % 78 83 201 25 94 103 75 15 179 153 13) sl 98
Clyde mm 222 118 184 29 108 117 1is 62 291 234 277 71 1828
R.I’B * 138 104 175 28 111 114 89 44 166 128 166 13 1o
Tweed mm 51 45 130 37 78 77 87 2t 140 143 104 69 982
R.PB. * 55 65 224 61 103 113 98 18 151 163 100 77 93
Solway mm 147 85 183 W 109 118 99 38 232 208 179 61 1513
R.P.B. % 105 9] 207 52 119 131 90 29 154 144 123 42 | (s
Western Isles mm 167 104 121 44 55 B8 70105 188 223 150 1) 1523

Orkney & Shetland % 123 101 132 49 g1 16 8 112 147 155 182 73 18




REVIEW OF THE WEATHER

TABLE 2. THE WETTEST SPRINGS (MARCH-MAY

i INCLUSIVE) IN THE UNITED KINGDOM SINCE 1900
1381 Rank Year Rainfall (mm)
St 1 1979 337
g = e 2 1947 328
= T  Faverse 3 1913 303
g s 4 1981 297
et 5 1920 295
i 6 1967 292
7 1932 280
1&VD}J'VF'IM.iAIMlJI_._ilAl:ErU'IN. 8 1903 275
Winter Spring Summer Avtumn 9 1963 271
10 1951 257
Figure 3. Seasonal rainfall in 1981 compared with
the 1941-70 average.
TABLE 3 ‘VERY RARE’ DAILY RAINFALL TOTALS IN 1981
Date Station Name Grid Amount Return
(Rain- Number Reference (mm) Period
day} (1in
X years)*
21.3.81 502167 Waen Sychlwch SN 804 220 146.1 225
13. 4.81 315409 Fulking TQ 246 114 103.0E 225
5. 8.81 158443 Norton Lock SP 605 656 89.0 300
5. 8.81 553671 Delamere Power Stn. SP 562 677 124.0 950
5. 8.81 553821 Tiresford S] 557 612 104.2 505
5. 8.81 553849 Eaton Power Stn. S] 569 685 132.0 1480
5. 8.81 554163 Northwich, Hunts Lock S] 656 729 86.2E 220
5.8.81 556725 Northwich, S. Wks S] 639 742 103.0 550
5. 8.81 556848 Crabtree Green SJ 584 711 138.0 1750
5.8.81 560321 East Didsbury S 857 905 100.5 510
5. 8.81 564419 Ringway Met. Office S] 821 849 95.9 380
6. 8.81 245166 Crouch End, Priory Park TQ 300 891 84.9 165
20.9.81 741369 Ullapool NH 126 940 106.8 305
20.9.81 741899 Strath Kanaird Power Stn. NC 149 013 117.6 250
20. 9.81 741928 Dubh Loch NH 150 995 142.9E 795
1.10.81 633631 Panure NX 452 646 97.0 225
1.10.81 903588 Donolly Res. NT 580 690 94.3 180
1.10.81 903637 Nunraw Abbey NT 594 700 94.0 210
2.10.81 975486 Annalong Valley IJ" 355:225 116.2 450
2.10.81 975691 Silent Valley W. Wks 1] 305216 106.1 375
9.11.81 722623 Skye: Heaste NG 647 178 121.8 180

*Based on the methods and findings of the Flood Studies Report Vol II' (as implemented on the Meteorological Office computer?)
whereby a return period can be assigned to the catch at a particular raingauge. Those exceeding a 160 year return period are classified
as ‘very rare’ events.

E - estimated rainfall total

'Flood Studies Report 1975, Natural Environment Rescarch Council (5 vols).

2Keers J.F. and Wescott P. 1977, A computer-based model for design rainfall in the United Kingdom: Meteorological Office Scientific
Paper No.36.
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Figure 4. Potential evaporation in 1981 as a percentage
of the long term average.

Figure 5.
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Estimated soil moisture deficits on

26 April 1981.




REVIEW OF RUNOFF

Runoff from the United Kingdom in 1981 was
above average continuing the sequence of high
runoff years which have followed the 1975/76
drought. Overall, runoff was approximately 640
mm; about tweniy per cent above normal with only
limited spatial variation from the general pattern.
The increased river flows in 1981 reflect both the
above average rainfall and its greater hydrological
effectiveness; precipitation being substantial in the
spring and autumn when evaporation rates are
moderate. Although the seasonal contrasts in river
flow were particularly marked in 1981, low flows
were generally higher than in a typical year,
substantially so in those rivers having a high
baseflow component. A prevalence of periods of
sustained high river flows also characterised 1981
although extensive flooding was uncommon.

Figure 6 provides a guide to runoff, expressed
as a percentage of the period of record average, in
Great Britain for 1981. The map is based upon
discharge data from over 400 gauging stations and
is least precise in northern Scotland where the
monitoring network is sparse. A considerable mea-
sure of spatial uniformity is evident. Runoff ex-
ceeded 140 per cent of average only in a few, mainly
coastal, areas and, on a regional basis, was nowhere
significantly below its mean annual value although
much of eastern Scotland and Northumberland
registered between 90 and 100 per cent of the
mean.

The distribution of river flows throughout 1981
is illustrated by daily and monthly hydrographs
(Fig.7 a-d) for individual gauging stations in
England, Scotland, Wales and Northern Ireland;
the monthly hydrographs are superimposed upon
the corresponding maximum, minimum and mean
values for the period of record. Also shown is the
single year, and period of record flow duration
curves, which allow 1981 flows to be compared with
the average flow regime. On the River Tay, for
instance, the flows exceeded for 50 per cent and 95
per cent of the time, were close to the average in
1981 whereas on the River Thames these measures
of medium and low flows were substantially higher
than those derived from the previous record.

Throughout most of England and Wales the
year began with river flows considerably below the
seasonal average. In Scotland, however, January
runoff was high particularly in the west and the
north where the River Findhorn recorded nearly
twice the average runoff. A relatively uniform
pattern of below average runoff was maintained
throughout February in most regions of the United
Kingdom south of the Scottish Highlands.

The heavy and sustained March rainfall was
accompanied by a rapid recovery in river discharges
and many rivers with relatively short records

registered new maximum March runoff totals in
1981. Unprecedented daily flows were also re-
corded in mid month for a number of rivers in
south Wales and south west England. Total renoff
from the River Exe catchment and from the Wye
basin approached three times the March average.
High discharges characterised March river flows
throughout Wales and the storms of the 20/21
March caused flooding in the north and the south
of the Principality. In Gwynedd, the flood on the
River Gwyrfai was the highest since 1970 and on
the Glaslyn, the flood peak was the second highest
since 1961. In south Wales the River Usk over-
topped its banks and inundated the flood plain
downsiream of Brecon, a return period of one in ten
years being ascribed to this event.

Over much of England and Wales river flows
remained high in-April and between the 24th and
26th very heavy rainfall combined with melting
snow o cause widespread flooding in East Anglia
and the Lincolnshire Wolds. Lincolnshire experi-
enced its most severe non-tidal flooding since 1947,
Breaches in flood banks were common resulting in
widespread inundation, and some 2000 hectares
and 250 residential properties were affected. The
return period of the flood was estimated at 200
years on the River Bain and 60 years for the
discharges in the Rivers Ancholme and Barlings
Eau. A similar severity was ascribed to the River
Bure flood in Norfolk and flows in the Rivers
Wensum and Tud were the highest recorded since
1960. The middle reaches of the Great Ouse carried
a flood approaching the 1947 level and, similarly,
the discharge recorded at Wansford on the River
Nene was the highest for 34 years.

May runoff was very modest in Scotland,
particularly in the north. The Findhorn recorded
its lowest combined runoff total for April and
May in a 23 year record. In contrast, May runoff in
the river Exe (Devon) basin was the highest on
record; a new monthly maximum had also been
established in March. Generally, rivers in England
and Wales recorded notably high spring runoff
totals; the associated substantial replenishment of
reservoirs and aquifers resulted in water stocks
being at seasonally high levels entering the
summer.

Intense thunderstorms at the beginning of June
caused localised flooding in a number of areas. The
River Adur in Sussex breached its banks flooding
several roads and inundating some 250 houses and
several light industrial premises near Worthing.
From about mid June, however, river flows receded
steadily and the control exercised by catchment
geology on the pattern of low flows became
increasingly evident. Rivers draining steep imper-
meable catchments receded quickly with only



limited rainfall and by August the Spey, the Wharfe
and the Exe, for example, were below half the
normal seasonal flow. On the other hand, flows in
the Mimram and the Kennet, both draining chalk
catchments with summer discharge maintained
predominantly from groundwater storage, re-
mained significantly above average throughout the
June to August period, the Kennet recording its
second highest summer runoff in a twenty vyear
record.

The low flow sequences in the west and the
north of Great Britain were of short duration and

not e)gcéptional even though limited restrictions on

water use became necessary in south Wales and
south west England.

A number of high intensity rainfall events,
often associated with thunderstorms, caused serious
flooding in local urban and rural sewers and drains
but, generally, the summer rainfall was too local-
ised to produce floods in the larger river catch-
ments. Even so, the measured flood peaks in the
River Hogsmill at Kingston and the Wye in
Buckfngh‘amshire,ffollowing a thunderstorm dur-

ing the 5/6 August, gave estimated return periods

of between 25 and 50 years.

-H_YDROLOGICAL DATA: 1981

River flows increased in the autumn, often
markedly. Runoff during October was particularly
heavy and many catchments experienced a se-
quence of high, or very high flows. In Northern
Ireland, rivers in the east recorded unprecedented
flows early in the month although the significance
of the flood discharges needs to take account of the.
relatively short river flow records in the Province;
most are less than ten years. The large month by
month variability in runoff which characterised
much of the United Kingdom in 1981 continued as
flows declined, often rapidly, in November. None-
theless, total autumn runoff was well above average
in all regions particularly in Scotland.

Winter began with rivers close 10, or a little
above, the seasonal average in England and Wales
but they feil quickly in Scotland during December.
Regional variations in runoff totals were strongly
influenced by the amount and speed of snowmelt
following the carly and widespread snowfalls in
December. In northern England, particularly
Yorkshire, the ensuing thaw, accompanied by
rainfall, brought widespread and severe flooding
the major impact of which occurred in early
January 1982.
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Figure 7(a). 1981 River flow patterns: Tay at Ballathie.
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Figure 7(b). 1981 River flow patterns: Thames at Teddington/Kingston.
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Figure 7(c). 1981 River flow patterns: Usk at Chainbridge.
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201005 CAMOWEN AT CAMOWEN TERRACE 1981
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Figure 7(d). 1981 River fiow patterns: Camowen at Camowen Terrace.
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RIVER FLOW DATA

COMPUTATION AND ACCURACY
OF GAUGED FLOWS

Gauged flows are generally calculated by the
conversion of the record of stage, or water level,
using a stage-discharge relation, often referred 1o as
the rating or calibration. Stage is measured and
recorded against time by instruments usually actu-
ated by a float in a siilling well. The instrument
records the level either continuously by pen and
chart, or digntally on punched tape or solid-state
logger, generally at regular (normally 15 minute)
intervals. This stage data is normally collected
routinely, typically at weekly or monthly intervals,
and taken 1o a regional centre for processing. At
some gauging stations provision is made for the
routine transmission of river levels directly 1o the
processing cenire, by telephone line or, less com-
monly, by radio; on occasions, satellites have been
used 1o receive and re-transmit the radio signal.
Ofien, both dignai and analogue recording devices
are deploved at gauging stations to provide a
measure of security against loss of record caused by
instrument malfunction.

‘The stage-discharge relation is obtained cither
by installing a gauging structure, usually a weir or
flume with known hydraulic characteristics, or by
measuring the stream velocity and cross-sectional
arca at points throughout the range of flow at a site
characterised by its ability to maintain the relation-
ship.

The accuracy of the processed gauged flows
therefore depends upon several factors:

accuracy and reliability in measuring and

recording water levels,

. accuracy and rehability of the derived stage-
discharge relation, and

1. concurrency of revised ratings and the stage
record with respect 1o changes in the station
control.

Flow data from ultrasonic gauging stations are
computed on-site where the umes are measured for
acoustic pulses to traverse a river section along an
oblique path in both directions. The mean river
velocity is related to the difference in the two
umings and the flow is then assessed using the
river’s cross-scctional area. Accurate computed
flows can be expected for stable river sections and
within a range in stage that permits good estimates
of mean channel velocity to be derived from a
velocity traverse set at a single depth, or a1 a series
of fixed depths.

Flow data from eclectromagnetic gauging sta-
tions may also be computed on site. The technique
requires the measurement of the electromotive
force (emf) induced in flowing water as it cuts a
vertical magnetic field generated by means of a
large coil buried beneath the river bed, or con-
structed above it. This emf is sensed by electrodes
at each side of the river and is directly proportional
to the average velocity in the cross-section.

British and International Standards are fol-
lowed as far as possible in the design, installation
and operanon of gauging stations. Most of these
Standards include a section devoted to accuracy,
which results in recommendauons for reducing
uncertainties in discharge measurements and for
estimating the extent of the uncertainties which do
arise.

The nationa! surface water archive exists 1o
provide not only a central database and retrieval
service but also an extra level of hydrological
validation. To further this aim, project staff at the
Institute liaise with their counterparts in the Water
Industry on a regional basis and, by visiting
gauging statiens and data processing cenires, are
acquiring the nccessary knowledge of local condi-
tions and problems.

SCOPE OF FLOW DATA
TABULATIONS

River flow data are presented in two parts. In the
first, daity mean gauged flows are tabulated for 49
gauging stations; daily naturalised Hows (see p. 25)
are also tabulated for the River Thames at Kings-
ton. Monthly flow data for a further 163 gauging
stations are given in the second part. The featured
gauging stations have been selected to give a broad
geographical coverage and to 1ypify a wide range of
catchment types found throughout the United
Kingdom. A map (Fig. 8) is provided on page 21 10
assist 1n locating the gauging stauons feawured in
this section,

For each gauging siation, basic reference infor-
mation is also given together with comparative
average, and extreme, river flow and rainfall figures
based upon the archived record.

Explanatory notes precede the two sets of 1ables
and will assist in the interpretation of particular
items. The notes relating to the daily flow 1ables are
given on pages 23 to 25; those relating 1o the
monthly data are given on page 76.
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HYDROLOG]CAL DATA: 1981

STATIONS FOR WHICH DAILY OR MONTHLY DATA ARE GIVEN IN
THE RIVER FLOW SECTION

STATION
NUMBER
3003
4001
7002
8006
9002
10002
11001
12001
13007
14001
15006
16003
16004
17002
17005
18003
18005
19001
20001
21006
21009
21012
21018
21022

22001
22006
23001
23006
23007
24004
24009
25001
25006
25018
25019
25020
26003
26004
27002
27007
27025
27031
27035
27041
27042
27043
27053
27059
28009
28010
28018
28031
28039
28072

RIVER NAME AND STATION NAME

OYKEL AT EASTER TURNAIG
CONON AT MOY BRIDGE
FINDHORN AT FORRES

SPEY AT BOAT O BRIG

DEVERON AT MUIRESK

UGIE AT INVERUGIE

DON AT PARKHILL.

DEE AT WOODEND

NORTH ESK AT LOGIE MILL
EDEN AT KEMBACK

TAY AT BALLATHIE

RUCHILL WATER AT CULTYBRAGGAN
EARN AT FORTEVIOT BRIDGE
LEVEN AT LEVEN

AVON AT POLMONTHILL

TEITH AT BRIDGE OF TEITH
ALLAN WATER AT BRIDGE OF ALLAN
ALMOND AT CRAIGIEHALL
TYNE AT EAST LINTON

TWEED AT BOLESIDE

TWEED AT NORHAM

TEVIOT AT HAWICK

LYNE WATER AT LYNE STATION
WHITE ADDER WATER AT HUTTON
CASTLE

COQUET AT MORWICK

BLYTHE AT HARTFORD BRIDGE
TYNE AT BYWELL

SOUTH TYNE AT FEATHERSTONE
DERWENT AT ROWLANDS GILL.
BEDBURN BECK AT BEDBURN
WEAR AT CHESTER LE STREET
TEES AT BROKEN SCAR

GRETA AT RUTHERFORD BRIDGE
TEES AT MIDDLETON IN TEESDALE
LEVEN AT FASBY

SKERNE AT PRESTON LE SKERNE
FOSTON BECK AT FOSTON MILL
GYPSY RACE AT BRIDLINGTON
WHARFE AT FLINT MILL WEIR
URE AT WESTWICK LOCK
ROTHER AT WOODHOUSE MILL

.COLNE AT COLNEBRIDGE

AIRE AT KILDWICK BRIDGE
DERWENT AT BUTTERCRAMBE
DOVE AT KIRKBY MILLS
WHARFE AT ADDINGHAM
NIDD AT BIRSTWITH

LAVER AT RIPON

TRENT AT COLWICK
DERWENT AT LONGBRIDGE WEIR
DOVE AT MARSTON ON DOVE
MANIFOLD AT ILAM

REA AT CALTHORPE PARK
GREET AT SOUTHWELL.

STATION  RIVER NAME AND STATION NAME
NUMBER

28080 TAME AT L.LEA MARSTON LAKES

29003  LUD AT LOUTH

30001  WITHAM AT CLAYPOLE MILL

30004  PARTNEY LYMN AT PARTNEY MILL

31002 GLEN AT KATES BRIDGE 1

31007  WELLAND AT BARROWDEN

31010  CHATER AT FOSTERS BRIDGE

32001 NENF AT ORTON

32003  HARPERS BROOK AT OLD MILLS
BRIDGE

32004  ISF BROOK AT HARROWDEN OLD
MILL

33002 BEDFORD QUSE AT BEDFORD

33003  CAM AT BOTTISHAM

3300+ ARK AT ISLEHAM

33012 KYM AT MEAGRE FARM

33013 SAPISTON AT RECTORY BRIDGE

33014 LARK AT TEMPLE

33024 CAM AT DERNFORD

33032  HEACHAM AT HEACHAM

33034  LITTLE OUSE AT ABBEY HEATH

34001  YARE AT COLNEY

34006  WAVENEY AT NEEDHAM MILL

33018  STIFFKEY AT WARHAM ALL SAINTS

35002 DEBEN AT NAUNTON HALL

36006  STOUR AT LANGHAM

37001  RODING AT REDBRIDGE

37005 COLNE AT LEXDEN

37008  CHELMER AT SPRINGFIELD

37010 BLACKWATER AT APPLEFORD BRIDGE

37014  RODING AT HIGH ONGAR

35003 MIMRAM AT PANSHANGER PARK

38007 CANONS BROOK AT ELIZABETH WAY

38021 TURKEY BROOK AT ALBANY PARK

39001 THAMES AT TEDDINGTON/KINGSTON

39002 THAMES AT DAYS WEIR

39007  BLACKWATER AT SWALLOWFIELD

39011 WEY AT TILFORD

3%014  VER AT HANSTEADS

39016  KENNET AT THEALE

39019 LAMBOURN AT SHAW

39020 COLN AT BIBURY

39022  LODDON AT SHEEPBRIDGE

39023  WYE AT HEDSOR

39026  CHERWELL AT BANBURY

39049 SILK STREAM AT COLINDEEP LANE

39069 MOLE AT KINNERSLEY MANOR

40003  MEDWAY AT TESTON

40004  ROTHER AT UDIAM

40005 BEULT AT STILE BRIDGE

40009  TEISE AT STONE BRIDGE

41001  NUNNINGHAM STREAM AT TILLEY
BRIDGE

continued on p. 22
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41005
41006
41016
41025
42003
42006
42008

42010
42012
43005
43007
44002
45001
45003
45005
46002
46003
47001
47007

47008

48001
48004
48005
48011
49001
49002
S0001
50002
52005
52006
52007
53004
53006
53007
53009
53018
S4001
54002
55008
55012
55014
55023
$5026
56001
56002
56007
56013
57005
57008
58001
58006
59001
60003
61003

OUSE AT GOLD BRIDGE
UCK AT ISFIELD

CUCKMERE AT COWBEECH
LOXWOOD STREAM AT DRUNGEWICK
LYMINGTON AT BROCKENHURST PARK
MEON AT MISLINGFORD
CHERITON STREAM AT SEWARDS
BRIDGE

ITCHEN AT HIGHBRIDGE
ANTON AT FULLERTON

AVON AT AMESBURY

STOUR AT THROOP MILL
PIDDLE AT BAGGS MILL

EXE AT THORVERTON

CULM AT WOODMILL

OTTER AT DOTTON

TEIGN AT PRESTON

DART AT AUSTINS BRIDGE
TAMAR AT GUNNISLAKE

YEALM AT PUSLINCH
THRUSHEL AT TINHAY

FOWEY AT TREKEIVESTEPS
WARLEGGAN AT TRENGOFFE
KENWYN AT TRURO

FOWEY AT RESTORMEL

CAMEL AT DENBY

HAYLE AT ST ERTH

TAW AT UMBERLEIGH
TORRIDGE AT TORRINGTON
TONE AT BISHOPS HULL

YEQ AT PEN MILL

PARRETT AT CHISELLBORQUGH
CHEW AT COMPTON DANDO
FROME (BRISTOL) AT FRENCHAY
FROME {SOMERSET) AT TELLISFORD
WELLOW BROOK AT WELLOW
AVON AT BATHFORD

SEVERN AT BEWDLEY

AVON AT EVESHAM

WYE AT CEFN BRWYN

IRFON AT CILMERY

LUGG AT BYTON

WYE AT REDBROOK

WYE AT DDOL’ FARM

USK AT CHAIN BRIDGE

EBBW AT RHIWDERYN

SENNI AT PONT HEN HAFOD
YSCIR AT PONTARYSCIR

TAFF AT PONTYPRIDD
RHYMMEY AT LLANEDERYN
OGMORE AT BRIDGEND
MELLTE AT PONTNEATHVAUGHAN
TAWE AT YNYS TANGLWS

TAF AT CLOG Y FRAN

GWAUN AT CILRHEDYN BRIDGE

62001
63001
64001
65001
65005
66006
67008
67015
67025
68001
68003
68020
69002
69003
69006
69007
69015
70004
71001
71004
71010.
72002
72004
73002
73005
73008
73010
74001
74002
74005
75002
7504
76007
76015
78003
78004
79006
80001
31003
82001
83003
84001
84005
84009
85001
85003
94001
95001
96001
101002
20100%
201007

203010
205005

HYDROLOGICAL DATA: 1981

TEIFI AT GLAN TEIFIL
YSTWYTH AT PONT LLOLWYN
DOVEY AT DOVEY BRIDGE
GLASLYN AT BEDDGELERT
ERCH AT PENCAENEWYDD
ELWY AT PONT Y GWYDDEL
ALYN AT PONT Y CAPEL

DEE AT MANLEY HALL
CLYWEDOG AT BOWLING BANK
WEAVER AT ASHBROOK

DANE AT RUDHEATH

GOWY AT BRIDGE TRAFFORD
IRWELIL. AT ADELPH] WEIR
IRK AT SCOTLAND WEIR
BOLLIN AT DUNHAM MASSEY
MERSEY AT ASHTON WEIR
ETHEROW AT COMDPSTALL
YARROW AT CROSTON MILL
RIBBLE AT SAMI.LESBURY
CALDER AT WHALLEY WEIR
PENDLE WATER AT BARDEN [ANE
WYRE AT 8T MICHAELS

LUNE AT CATON

CRAKE AT LOW NIBTHWAITE
KENT AT SEDGWICK

BELA AT BEETHAM

LEVEN AT NEWBY BRIDGE
DUDDON AT DUDDON HALL
IRT AT GALESYKE

FHEN AT BRAYSTONES
DERWENT AT CAMERTON
COCKER AT SOUTHWAITE BRIDGE
EDEN AT SHEEPMOUNT
EAMONT AT POOLEY BRIDGE
ANNAN AT BRYDEKIRK
KINNEL WATER AT REDHALL
NITH AT DRUMIANRIG

URR AT DALBEATTIE

LUCE AT AIRYHEMMING
GIRVAN AT ROBSTONE

AYR AT CATRINE

KELVIN AT KILLERMONT
CLYDE AT BLAIRSTON
NETHAN AT KIRKMUIRHILI.
LEVEN AT LINNBRANE
FALLOCH AT GLENFALLOCH
EWE AT POOLEWE

INVER AT LITTLE ASSYNT
HALLADALE AT HALLLADALE
MEDINA AT UPPER SHIDE
CAMOWEN AT CAMOWEN
BURNDENNET AT BURNDENNET
BRIDGE

BLACKWATER AT MAYDOWN BRIDGE
RAVERNET AT RAVERNET



RIVER FLOW DATA

Part (i) - the daily mean flow
tabulations

Station Number

The gauging station number is a unique six digit
reference number which serves as the primary
identifier of the station record on the surface water
archive. The first digit is a regional identifier being
0 for mainland Britain, | for the islands around
Britain and 2 for Ireland. This is followed by the
hydrometric area number given in the second and
third digits. Hydrometric areas are either integral
river catchments having one or more outlets to the
sea or tidal estuary, or, for convenience, they may
include several continguous river caichments hav-
ing topographical similarity with separate tidal
outlets. In Britain they are numbered from 1 to 97
in clockwise order around the coastline commenc-
ing in north east Scotland: Ireland has a unified
numbering system from i to 40, commencing with
the River Foyle catchment and circulating
clockwise; not all Irish hydrometric areas, however,
have an outlet directly on the coast.

The numbers and boundaries of the United
Kingdom hydrometric areas are shown in the
frontispiece.

The practice followed in the Surface Waier
United Kingdom publications of using the fourth
digit to denote certain characteristics of a gauging
station, or of its flow record, has been discontinued.
Normally this function is now performed by the
station description (see below).

The fourth, fifth and sixth digits comprise the
number, usually allocated chronologically, of the
gauging station within the hydrometric area.

Where the leading digit, or digits, are zero they
may be omitted giving rise to apparent four or five
digit reference numbers.

Measuring Authonty

An abbreviauon referencing the organisation re-
sponsible for the operation of the gauging station.
A list of measuring authority codes together with
the corresponding names and addresses for all
organisations currently contributing data to the
surface water archive appears on pages 166 and 167.

Gnd Reference

Standard two-letter and six figure map reference
using the National Grid in Great Britain and the
Irish Grid in Northern Ireland. (The Irish Grid has
only one prefix letter but it is common practice to
precede it with the letter I to make the identifica-
tion clear).

Catchment Area

The surface catchment area in the horizontal plane
of the gauging station in squarc kilomeires. There
arc a few gauging stations where, because of
geological considerations, the groundwater catch-
ment area differs appreciably from the surface
water calchment area and, in consequence, the
baseflow, whether augmented or diminished, may
cause the runoff value to appear anomalous.

First Year

The year in which the station started producing
daily mean flow data, usually the first year for
which daia are held on the surface water archive.
Earlier data, often of a sporadic nature, or of poorer
quality, may occasionally be available from the
measuring authorities or other sources.

Level of Station

The level of the station is, generally, the level of the
gauge zero in metres above Ordnance Datum, or
above Malin Head Datum for stations in Northern
Ireland. Although gauge zero is usually closely
related to zero discharge, 1t is the practice in some
areas for an arbitrary height, typically one metre, to
be added to the level of the lowest crest of a
measuring structure to avoid the possibility of false
recording of negative values by some digital recor-
ders.

Maximum Alnrude

The level to the nearest metre of the highest poini
in the catchment area.

Table of daily mean gauged (or naturalised)
discharges '

The mean flow in cubic metres per second (cu-
mecs) in a water-day, normally 0900 am to 0900
am. The naturalised discharge is the gauged
discharge adjusted to take account of net abstrac-
tions and discharges upstream of the gauging
station,

Peak Flow: The highest flow in cubic metres per
second for each month. The day of peak generally
refers to the water-day but the calendar day is also
used, particularly in Scotland. Normally the peak
fow corresponds to the highest fifteen minute flow
where waler levels are recorded digitally, or the
highest instantaneous flow associated with maxi-
mum stage where analogue recorders are used.

Runoff: The notional depth of water in millimetres
over the catchment equivalent to the mean flow for
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the month as measured at the gauging station. It is
computed using the relationshipe

Runoff in mm =
Averag,c Flow in Cumecs X 86.4 X n

Catchment Area (km")
where n is the number of days in the month.
The runoff total is rounded to the nearest milli-
metre.

Rainfall: The rainfall over the catchment in milli-
metres for each month. It is derived by first
obtaining the long-period (1941-70) average an-
nual rainfall for each catchment. Then, for each of
a selected number of .raingauges chosen to repre-
sent the catchment, the monthly rainfall is ex-
pressed as a percentage of its annual average
rainfall. The percentage values of rainfall for each
raingauge are summed and their mean obtained to
give a catchment percentage value for the month,
which is then converted 1o monthly mean rainfall
(mm). Accuracy thercfore depends largely on the
reliability of the assessment of the areal annual
average and on the adequacy of the neiwork of
raingauges used 10 represent an area.

Statistics of monthly data for previous record

Only complete monthly records arc used in the
derivation of the average, low and high values of
river flow, runoff and rainfall. The rainfall and
runoff statistics are normally directly comparable
but full equivalence will not obtain where the
pattern of missing data differs between the archived
rainfall and runoff data scts.

Where applicable, a guide to the amount of
russing data is given following the section heading.

Summary statistics

Current year flow statistics arc tabulated élongsidle
the corresponding values for the previous record.
Where appropriate, the current year figures are
expressed as a percentage of the preceding average.

Mean Flow: The average of all availablc daily mean
flows during the term indicated.

Lowest Daily Mean: The value and date of
occurrence of the lowest mean flow in cubic metres
per second in a water-day during the term indi-
cated. In a record in which the value recurs, the
date is that of the last occasion.

It should be emphasised that river flow mea-
surement tends to become more imprecise at very
low discharges. Minimal velocities, heavy weed
growth and the insensitivity of stage-discharge
relations combine with difficulties of the accurate
measurement of limited water depths to reduce the
accuracy of computed. flows.

HYDROLOGICAIL DATA: 1981

The reliability of both the lowest daily mean
flow and the 95 percentile flows (sce below) as
representative measures of low flow must be
considered carefully -and the values used with
caution in view of the increasing proportional
variability between' the natural flow and the
artificial influences, such as abstractions, dis-
charges, and storage changes as the river flow
diminishes.

Peak: The peak flow in cubic metres per second
during the term indicated. The date of occurrence,
normally the water-day, is also indicated. Gene-
rally, the peak flows are derived from the record of
monthly instantaneous maximum flows stored on
the surface water archive. As a result of particular
flow-measurement difficulties in the flood range
this peak flow series is often incomplete. Conse-
quently, in-some cases, the peak flow -from the
previous period of record has been abstracted from
Volume IV of the Flood Studies chort‘ Reference
to this report should be made to check for historical
flood events which may exceed the peak falling
within the gauged flow record.

10 percentile: The flow in cubic metres per second
which was equalled or exceeded for 10 per cent of
the specificd term - a high flow parameter which,
when compared with the mean may give 4 measure
of the variability or ‘flashiness’of the flow regime.
The 10 percentile is computed using daily flow data
only for those years with ten days, or less, missing
on the surface water archive.

50 Percentile: The flow in cubic metres per second
which was equalled or-exceeded for 50 per cent of
the specified term - the median value. The same
conditions for completeness of the annual records
apply as for the 10 percentile flow,

95 Percentile: The flow in cubic metres per second
which was equalled or exceeded for Y5 per cent of
the specified term - a significant low flow para-
meter relevant in the assessment of river water
quality consent conditions. The same conditions for
completeness of the annual records apply as for the
10 percentile flow.

Factors affecting flow regime

An indication of the various types of abstractions
from, and discharges to, the river operating within
the catchment which alter the natural flow is given
by a standard set of abbrcvnatcd descriptions. In

' Flood Studies Report 1975, Nawural Environment Rmanh (.ounul (s
vols) .
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Part (ii) - the monthly flow data - each description
is shortened to a code letter. An expianation of the
abbreviated descoptions and the code letiers is
given below, With the exception of the induced loss
in surface flow resuluing from underlying

groundwater abstraction, these codes and descrip-
uons refer 1o quantifiable variations and do not
include the progressive, and difficult 10 measure,
modifications in the regime related to land-use
changes.

CODE EXPLANATION

N Nauural, i.e., there are no abstracuons and
discharges or the variation due to them is
considered so limited that the gauged flow is
within 10% of the patural flow at, or in
cxcess of, the 95 percentile flow.

Storage or impounding reservoir. Natural
river flows will be effected by water stored
in a reservoir situated in, and supplied from,
the catchment above the gauging station;

Regulated river. Under certain flow condi-
tions the river will be augmented from
surface water and/or groundwater storage
upstream of the gauging station.

~Public water supplics. Natural river flows
arc reduced by the quantity abstracted from
a reservoir or by a river intake if the water is
conveyed outside the gauging station’s
catchment arca.

Groundwater abstraction. Natural river
flow may be reduced or augmented by
groundwater abstractionn or recharge. This
category includes catchments where mi-
newater discharges influence the flow re-
gime.

Effluent return. Qutflows from sewage
treatment works will augment the river flow
if the the effluents originate from outside
the caichment.

Industrial and agricultural abstracuions. -
rect industrial and agricultural abstracuons
from surface water and from groundwater.
may reduce the natural river flow.

Hydro-electric power. The river flow 1s
regulated to suit the need for power genera-
tion.

ABBREVIATED DESCRIFTION

Natural within 10% at the 93 percenule flow.

Reservoirs in catchment.

Augmentation from surface water and/or

groundwater.

Abstraction for public water supply.

Flows influenced by groundwater abstraction an-
d/or recharge.

Augmentation from effluent returns.

Flow reduced by industrial and/or agricultural
abstraction.

Regulation for HEP,

Except for a small set of gauging stations for which
the net vanation, ie. the sum of abstractions and
discharges, is assessed in order to derive the
‘naturalised’ flow from the gauged flow, the record
of individual abstractions, discharges and changes
in storage as indicated in the code above i1s not held
centrally.

Station description

A concise description of the gauging station, When
apprepriate, details of the station history are

included together with any factors limiting the
availability or accuracy of the associated river flow
record.

Comment

A summary of any important factors influencing
the accuracy of the current vyear’s flow data
specifically; for instance, the reconstruction of a
gauging station or the use of extrapolated stage-
discharge relations during periods of very low or
very high flows,



HYDROLOGICAL DATA: 1981

003003 Oykel at Easter Turnaig | 1981

Measuring authoerity HRPB Grid reference NC 403001 Catchment area (sq km)- 330.7
Furst year- 1977 Level stn (m OD) 15.62 Max alt. {(m QD) 998
Derily mean gauged discharges (cubk metres per second)

DAY JAN FEB MAR APR MAY JUN Ju AUG SEP ocT NOV [»114

1 62 780 12.970 2 B82 3010 122 1 860 B8&rz 2.7 1.1686 15.060 27 0%0 29 920
2 245 500 39210 3578 2.876 5 904 1934 5 801 1901 1078 74 200 33100 34 380
3 48 800 34 160 2317 2423 14 020 3IoNn 3911 18N 1011 143 300 50 290 139 BOO
4 15180 14070 2 956 2174 6 691 4892 2873 1 463 1 006 449 890 29 030 31120
5 12.220 152 600 2 582 2057 39386 4781 2186 1454 1a 14 470 10510 26 280
] 9.940 104.200 2174 1828 3 660 3642 2733 1.398 1020 16 810 6 433 18 690
7 668 030 104.600 33230 2.725 3332 Iz 4 124 1232 1 005 Jo 190 4824 7.895
8 45110 35 240 30 740 3529 3149 19.870 3821 1223 0994 16 600 4 082 5629
L] 25.530 15 440 28710 2 367 3036 35170 2688 1243 1169 35990 105 600 4 647
10 12 420 9 080 I8 430 1.978 7744 27990 2027 1302 1478 108 600 150 700 513
1 40170 17 720 4B 870 2 007 2277 11 BOO 3108 1927 130N 81 030 41 850 5 841
12 14 030 28 10 20 040 2 347 1792 5 844 2 681 9185 11 100 300 28570 12070
13 15 510 12 810 9443 1.787 1432 7524 2 386 B 423 101 28 880 42 590 13930
14 44 560 6819 7 056 1390 1209 7588 7 605 Jas 2.0 40 150 17 960 11 2490
15 11.370 11 310 8 958 11272 1038 8974 6. 985 6 349 5.199 50430 17 520 8 030
16 6 899 6172 12 580 1077 0920 19 420 15 580 4 695 3198 30530 15 350 6 688
17 5 508 4.491 22 680 1007 0360 11 780 21 800 14 49Q 8 429 12 290 27 850 6 660
18 24 500 1317 28 250 0 960 0744 5 541 7813 15 8390 18470 23 640 35.440 49n
19 26120 1181 25 230 o s 0698 5 887 1811 32.340 17 320 38190 42770 £178
0 36 7180 2.642 11430 0763 069% 4626 9812 12570 2202300 49 080 85870 11 400
24 98 810 2 404 9 855 07133 0675 3166 4.760 10 510 144 600 31 830 6 820 8657
22 37100 1 948 50874 0 689 L o] ] 2370 14 500 16 820 14930 12 590 113200 6 036
23 28810 182% 7 869 O 689 0681 1969 13130 6 391 26330 18 820 40 270 4 304
4 39 090 2.520 41 480 0 B59 4254 1903 6023 83873 10990 25 090 20150 3150
25 23580 2 891 52 540 1016 5 322 1829 4178 4 086 6622 10 640 32 590 4479
26 103 800 2.272 23570 0979 3608 1511 4 140 J 048 81.180 9 839 216 600 6555
27 20 990 1759 11990 - 18238 9574 1405 4777 2.742 &4 100 12.950 60 480 5422
28 9 a9 1847 9088 12.980 8 680 1252 10 490 2254 17.290 15 890 34 B50 4599
29 B 279 6290 103800 4578 1591 11 750 1.901 55 480 38 600 89 210 4511
30 8 589 4423 22170 2 B3?7 6679 4708 1590 24150 34 260 49 630 26 890
3 6 704 31.596 2197 3103 1.338 34350 38 650
Average 3% 180 2610 18 7150 6 174 31528 7 302 6653 S 826 31870 18 220 43 380 18 220
Lowest 5 508 1.789 1317 0 689 Q675 1252 2027 1.223 0994 9 839 4082 3150
Highesi 245 500 152.600 52 540 103 800 14 Q20 351710 21 800 32 340 320300 143 300 215600 139 800
Poak llow 483 300 466 500 80 920 208 300 23640 49 680 31670 $5160 423400 255200 407700 234100
Day of pesk 2 5 B 29 7 8 22 19 20 12 26 3
Monthly 1otal

(milkan cu m) 104 90 54 _70 44 85 1587 9 45 1893 17 82 15 60 B2 &1 102 40 12800 43 45
RunoM {mm} 317 185 136 A8 9 57 54 47 250 o is7 n
RAaindell {mm} no 162 145 18 8 101 81 79 326 401 458 123

Statistice of monthly data for previous record (Wov 1977 1a Dec 1580}

Mesn  Avg 17 390 15 420 11310 10220 6076 10 5%0 9627 9 218 24 990 29 040 33 850 20090
flows  Low 16 030 14 420 8 649 5 445 1087 6918 20853 6 061 21090 7328 26 910 8 245
iyear} 1980 ‘1979 1980 1980 1980 1978 1978 1978 1979 1979 1980 1977
High 18.920 16 460 28 000 17 120 12 360 14 140 15690 13730 28 480 41100 41 300 38 210
T {year} 1978 1978 1979 197% 1979 1980 19719 1980 1978 1980 1977 1980
Runoft  Avg 149 114 141 80 49 83 8 7s 196 235 268 163
Low 130 1058 54 43 9 54 23 49 165 59 21 €7
High 153 120 227 139 100 1 127 1m 223 k] 324 309
Rainfall Avg
Low
High
Summary statistics Factors atfecting flow regime
1981
For 1981 For recoed Az % of ® Natural 1o within 10% et 95 percentile low
. preceding 1981 pre- 1981
Mean fow (mls ") 20 250 16970 Mg
Lowesi yearty mean 18 370 1978
Highes! yearty mean 17 380 1980
Lowes! monthly masn 3528 May 1087 May 1980
Higheat monthly mesn 49.380 Nov 41 300 Nov 1977
Lowetl disly mean 06815 21 May 0598 18 May 1980
Hrghest dady maan 320 300 20 Sep 362 200 5 Oct 1978
Pesk 483 300 2 Jan 847 500 50 1978
10 %o 49 210 40920 120
S0 %se 1288 9419 17
95 %Kil 1003 1451 59
Annusl 1otal {millon cu m) &30 50 535 50 19
Annusl ryngHt (mm) 19 1619 119
Annusl raintetl (mm) 2340

[1941.70 caintell pvecage (mm)

Station description
Velocity-ares stetion Flow conteined under cableway upto 3.8 m




RIVER FLOW DATA

008006 Spey at Boat o Brig

Grid reterenca: NJ J18518
Lovel stn. im OD) 43.32

1981

Catchmen? ares (3q km): 2861.2
Max alt {m OD) 1309

Messuring authority: NERPB
First year: 1952

Daily mean gauged di P8 (cubic poc o)
DAY JAN FEB MAR APR MAY Jun Ju AUG StP oCT NOV DEC
1 137.200 98 380 39470 56.750 32 470 24810 27120 31.760 16 890 113 500 85.320 129 600
2 254100 127.300 44 810 $1.770 30 080 24 970 27.210 28 890 15690 407900 102 600 135 400
3 225.100 110 800 38 260 48 550 33110 25410 29920 27.050 16510 535100 91 360 176,200
4 169 400 B9 150 36 560 45 400 50 490 25 160 297120 25 no 16 610 454 300 109100 185 500
5 12% 800 82.810 35010 45 760 41 7190 25 150 27.210 2% 660 17370 273400 B85 940 115 900
] 104 300 127000 35 490 43.590 34130 27 340 26820 25530 17,320 182100 68 270 94 270
7 117,200 120100 87920 40830 30 960 27 390 28 760 25 300 17740 147 200 $r.820 78 190
-] 217 500 140 700 162 200 38 650 32270 27030 29 920 24 610 16 630 120 900 51 050 67 0o
9 201,700 111 800 102.400 36 120 32 9300 12020 29 430 23 260 16120 208 600 48 830 59.140
10 132 000 86 660 96.720 16.290 32.940 V11,200 29 480 22180 16 320 200 200 48 840 53 060
" 121.100 7y 220 121 000 31.340 32840 66 890 29 040 21 480 18180 178 000 $4 540 47 080
12 124 400 69 650 106 800 40 790 32190 50 890 21 940 21 080 22120 210400 57.730 38770
13 108 800 78240 84 540 39 140 30 980 44 490 2T 740 20620 23510 1728500 58 990 5 280
14 211 300 65 550 85 430 35 990 29.520 43 860 26 760 20330 21850 117,400 37630 33 850
15 131.200 58 970 73.150 33 950 28100 41,590 2% 550 20300 22 100 92 640 52 490 32670
16 94 200 54820 B4 440 32 510 26.780 a8 910 32.780 21 350 23910 81010 £9.580 32670
17 83240 50 780 59 450 31,470 25 540 45 050 45 840 20950 24 230 73150 56 040 33850
18 78 960 48 730 61.030 30510 .25 130 521320 57 €90 204390 58 B90 69570 65 100 338%
19 74 290 44 6§20 55 380 29 1%0 24 440 44 7150 46 260 22100 84 DDO 109 800 %9 620 33850
20 72 110 44 840 54 790 28 8BO 23 990 44110 31 440 12970 265200 81 880 164 700 a3 850
21 192 400 40 650 54 50 27 880 24 360 41 650 34 660 g 179300 162 000 155 500 J3 850
27 208 900 40 210 49 150 27 800 74 490 36 090 96 870 26 090 140100 120 700 179 700 32610
23 191100 39.320 46 300 27 130 24 640 32610 153 100 23430 105100 87 810 175 200 3?7670
24 168 700 38 280 $9.356 27 130 25 330 31.290 128 9300 21620 117100 88 590 133 900 29 220
25 124 700 315800 170 000 21870 5810 33950 78 660 20190 101 200 75 640 97170 32670
28 117.200 35 690 168 700 27 980 34 020 37130 57 840 19410 183500 65 240 233 800 28110
7 158 900 35 350 104 500 27 560 34 390 43 000 46 060 19000 216 500 B0 460 254 100 29220
28 118 600 37 650 106 600 29 310 28 660 35 500 42,080 18 560 163700 57110 188 800 29220
29 117 BOO 101 600 29.150 21.7%0 30 340 40 860 18160 122 200 65 590 135 700 29.220
30 122 500 77100 32 280 25820 2B 480 37 480 17650 91 710 68 380 183 600 32610
n 111 100 63 160 25010 34170 17 280 84100 97110
Average 145 000 10 850 78 970 35 660 20050 40 490 44 950 23 080 1140 153 900 106 000 59930
Lowest 72110 35 350 5010 27 560 23980 24 870 25 850 17.280 16120 57 110 4B 840 28110
Highen 254100 140.70Q 170 000 %6150 50 490 111 200 153 100 32970 265200 535100 254 100 185 500
Peak fow 328600 152100 214.200 59 510 66200 193200 173700 35870 377900 723600 332000 233700
Day of pesk 2 2 25 1 4 9 23 20 20 2 26 4
Maonthty total
{million cu m) 388 40 171 40 211.50 92 44 BO 48 105 00 120 40 61 77 184 40 412 30 274 80 180 S0
Runott (mm) 136 60 74 32 28 37 42 22 64 144 96 56
Haintall {mm) 131 56 84 20 a7 81 86 10 157 205 149 8O
Statistics of monthly dats tor previous record {Oct 1952 1o Dec 1980)
Mean  Avg 80 710 170 72 050 69 BOG 58 950 41 850 41 440 51 090 46 900 54 130 74 390 87 330
flows  Low 41 080 26 470 35 190 13 600 26 500 17 920 18 060 1 N0 14 090 13 340 30 140 38 760
(yes) 1979 1963 1964 1974 1960 1961 1978 1955 1972 1972 1958 1476
High 142 900 159 100 145 200 115 200 103 500 103 000 19 860 115 600 105 400 116 700 117 600 198 700
{yepe) 1974 1962 1978 1979 1968 1966 1980 1956 1965 1954 1977 1954
RunoH. Avg 6 61 67 63 LLH] 38 19 a8 42 60 67 82
Low kL] 22 34 kL] 25 16 17 1" 13 12 27 38
High 134 1358 136 123 9? 93 5 12 9% 109 107 186
Raintall- Avg 102 T 17 66 78 7% 91 99 89 1311 107 13
Low 8 ?6 29 19 28 30 n 19 2t 30 12 11
High 183 123 179 128 146 181 158 188 168 33s 199 21
Summary statistics Factors sttecting flow regime
1981
For 1981 For record As % of @ Regulation for HEP
preceding 1981 pre 1981
Mesn How {m’s "'} T IQ 61.310 113 Commaeant
Lowes! yaarly mean 44 220 1972 Due io the olects of ice. river flows for the
Highest yearky mesn 82 B10 1854 period 12th to 30th December are estimated.
Lowest monihty maan 23 060 Aug 11 310 Aug 1955
Highett monthly mean 153 900 Oct 198 100 Dec 1954
Lowsst dady mesn 16 120 9 Sep 93 16 Aug 1955
Hoghest dady mesn 535100 300 1085.000 17 Aug 1970
Past 123600 20ct 1675000 17 Aug 1970
10 %ile 163 800 117 200 140
50 %ile 44 B850 408 800 92
95 Wile 20 260 19 700 103
Annual totsl {millon cu m) 2263 00 1998 00 113
Annupl runoM (mm) 91 698 113
Annual raintall {mm) 1106 1039 102
[1941.70 rpntall average (mmy 1168)

Station description

Velocily-area s1aten, 399 sg km Developed for hydro-electric power production




HYDROLOGICAL DATA: 1981

012001 Dee at Woodend

Measuring authonty' NERPB
First yoar 1929

1981

Catchment area {sq km) 13700
Max alt (m QD) 1310

Grid reference: NO 635956
Level stn (m OO} 70 49

Daily mean gauged discharges {cubic metres per sacand)

DAY JAN FEB MaAR APR MAY JUN Ju AUG SEP oct NOV OFC
1 39.8680 511710 19 240 38 260 16 820 17870 10 650 10680 6 116 59 180 35120 40 620
2 101 900 76 520 23 500 33 J40 14 690 18 240 10 840 1000 H 956 26 100 44 010 B0 480
3 71 940 48 490 19 610 30 720 15 890 19570 11 090 9913 5824 346100 40120 123 800
4 42 650 36 7150 18 580 28 10 20200 17 480 10 550 9 688 5 785 169 000 43 440 83 180
5 35 440 33320 17 820 8 140 16 310 16 300 10 050 g 115 5129 100 300 3112720 52 3710
[ 32 340 59 240 18 290 26 250 14670 15 380 12810 8 686 5677 93 140 76 530 43 450
? 35 860 46 050 10700 24 760 14 830 16 570 14 470 A 433 6 025 €9 960 7a 150 3a 960
B 107 900 44 820 198 400 22 980 21 960 17 300 11 480 267 H 804 59 040 22 690 27 390
9 79 940 30 740 64 520 21 500 20 340 41.270 10 760 8144 5 634 130 300 22 830 25180
10 41 890 26 470 61 350 21620 19 320 43 050 10 500 T 939 6 280 85510 27 030 23 060
11 42 110 23270 103 200 25670 19 460 25150 10 460 T B30 13810 51 250 zano 21 700
12 44 300 26 760 75330 27 940 19150 23 0399 12 000 T 738 13060 H2810 21970 21 040
13 34 850 39120 51280 23 240 17 960 21220 10 890 7738 122710 54 710 24 960 20 380
14 76 850 76 060 46 730 20 740 16 620 21 260 99N T 730 9678 41510 24 060 19 740
15 41 490 22.790 377100 19.330 15630 18 060 9 457 7 554 1210 35 540 23 450 19100
16 32 040 20 580 31 560 1B 610 14 470 16 B50 9 732 7 689 10430 32 350 371 a90 19 *00
17 32 040 19 780 i8 120 18 210 14 430 19.450 14 720 776 14 360 29 560 28870 19 420
18 28 780 19 040 28 400 17 480 13720 19 570 17 470 T 442 53 720 27 700 29 940 19 100
19 26 820 17 850 25 320 16 150 16 240 17170 13.780 15N 29 340 58 260 23100 18 480
20 25 740 17410 25 BBO 15 B40 15 250 16270 11 800 10100 134 200 35 640 112 000 18 790
n 74 740 15 240 25 810 15 340 16130 15 690 10 950 10630 51 550 12 330 58 000 19100
22 g0 870 15 690 22 430 14 810 18 170 14 140 33 2680 BAa79 30890 55 840 76 320 18 480
23 111800 15 630 21 480 14 730 23 430 11260 47 420 8 091 31120 3! 880 57 830 16 670
24 80370 15 390 2r130 15 600 25470 12.740 31220 7575 s no 38 520 19 020 15 800
25 471 840 14 510 140 700 15 260 25 600 12.750 23 180 73 26 B30 33100 34 B4Q 15 520
256 83210 14 870 80 910 14 680 32 580 t2 660 19 390 7120 237800 78 740 117 300 14 960
27 71790 14 140 53 430 13 950 24 080 11 880 15 930 5 830 198 300 27 360 107 800 14 960
28 54 030 15620 167200 15 020 18 030 12.970 14.760 6 752 89 380 28 880 54 250 14 960
29 68 210 83 040 15670 11 620 11 B0 14 840 6619 54 160 37 390 42 730 15 520
30 10 570 52810 17 400 15 410 11170 12720 6 44?7 41 720 27 120 55 210 31690
3 %9 710 43 060 14810 11.370 6.264 35020 81 380
Aversge EEYRAL 28 820 55 620 21 080 18 310 18 410 15110 8149 38 760 72 7BO 43970 31 460
Lowest 25 740 14 140 17 820 13950 13 720 11 130 9.457 6 264 5634 271 160 22690 14 360
Highen 111 800 76 520 198 400 J8 260 32 580 43 050 47 420 10680 237800 346 100 112 300 123 800
Paak fhow . 160 700 118 200 295 200 41 820 49 510 B1 ag0 57 650 12310 464100 586 400 195 900 148 300
Day of pesk 2 2 B 1 25 9 22 Fal 26 2 26 3
Manthly totsl
frullon cu m) 154 60 69 71 149 00 54 63 49 30 47 7 40 48 21 8) 100 50 193 60 114 00 8427
Auno* {mm) 1mn3 51 109 40 6 35 3o 16 T3 141 Bl 62
Rainfall (mm) 90 56 9% 22 66 66 19 22 193 182 131 97
Statistics of monthly dets for previous record {Oc1 1929 to Dec 1980}
Mean  Avg 47 260 40670 41 240 44 950 35 510 22 030 18 750 22 600 725120 3T a4 46 600 49 220
flows  Low +5 450 13420 15 160 11 370 12130 7 342 7 7685 5 228 6491 § 198 15 G20 22020
(yest} 1940 1947 1973 1838 1946 1540 19786 1955 1972 1972 1958 1976
High 127 800 90 110 88 680 113 300 T 100 56 080 36 1o 63 860 71 820 96 690 107 200 108 400
{yes) 1937 1945 1977 1947 1951 1948 1958 1948 1930 197§ 1951 1954
AuncH  Avg 92 72 8 es 69 a2 37 a4 a8 73 88 96
Low 30 24 30 22 24 14 15 to 12 13 8 43
High 250 159 173 214 151 106 72 128 136 189 203 N2
Raintah Avg s 7? 73 n 81 67 92 96 90 115 112 119
Low 36 10 16 $2 28 16 24 13 13 B 227 43
High 74 143 149 196 179 160 206 185 227 267 260 282
Summary stetistice Factors atiecting flow ragime
1981
Foe 1981 For record A1 % of ® Natural to withun 10% at 95 percentile thow
precedmg 1981 pre- 1981
Mesn llow im's ) 34 230 35930 95 Commaent
Lowet! yearly maan 24190 1973 - Due 'o the elfects of ice. niver lows for the
Highest vearly masn 45 340 1960 penod 81h to 29th December are estimated
Lowes! monthly masn 8 149 Aug 5228 Aug 1955
Highest monihly mean 12,280 Ol 127 800 Jan 1937
Lowest daity mean 5634 9 Sen 3536 27 Aug 1976
Highest daity mean 346 100 2 Qat 648 500 24 Jan 1937
Poak 586 400 20c 1133000 24 Jan 1937
10 Rile 12 300 1220 102
50 Wile 21850 25230 87
95 %ile 7 504 8628 87
Annual 1otal {millaon cu m) 1079 00 1134 0O 95
Annual runoH (mmj) 788 828 95
Annugl rginiall {mmy) 1071 1111 96
[1941.70 rpantall gvarage (mm) 1156)

Station descript

Velocity-area station.The lowest flows prior 10 1971 are considered 10 be ol hmited accuracy

on




RIVER FLOW DATA

015006 Tay at Ballathie 1981

Measuring suthonity: TRPB Grid relerence. NO 147367 Catchment area {sq km}. 4587 .14
First year: 1952 Level s1n. (m 0D) 26.29 Max alt {m Q01214

Daily mean gauged discharges jcubic metras par second)

DAY JAN L ) MAR APR MAY Jus Ja AUG Se aCcT NOV [s]144

1 3239600 26500 115500 224100 65 150 72 200 53.120 431 680 39480 297600 295400 2310 400
7 522600 269200 193600 194500 62.430 73 840 55 050 42 300 3BBSD 397400 322400 291 000
3 474200 276400 140900 169 800 61.450 85 300 56 670 43 3130 380590 472500 44600 317600
4 420800 253900 130800 130.700 65970 74140 45 180 46 780 40910 337600 332100 264 600
5 347.000 243400 V12700 122100 62.230 80 B50 48 390 48 700 44B50 112400 283200 2209500

§ 316 600 291 000 121.100 138 300 55 970 82.590 58 880 48 690 45060 270300 250200 276 500
? 297400 216500 4310600 135 900 72320 85620 64.710 49 210 43230 267400 234500 24).400
B8 399000 337 500 734 BOO 119 300 91.550 127.300 59 10 47 850 42250 252600 210500 171,700
] 324200 291 B00 196 900 146 800 16.320 147 900 51630 48 3150 41740 373200 206 400 153 500
\Q 298 800 260 500 458 600 107 400 69630 143 BOO 58 550 49 500 50590 1336.800 207 200 137 400
1 287.300 251,500 447.500 105 200 80.760 110 800 61 160 49180 17220 103200 217800 117,900
12 285 000 267 600 375 300 96 850 5% 920 100 200 67270 48 500 61820 21100 203500 88 980
13 248100 270 SO0 313600 83 68O 54 820 111 400 64 150 45 820 56320 225600 198 700 91,110
14 334 700 243600 271 200 B2.7710 54310 133900 €1.050 45 510 52620 224 300 154 100 136 300
15 280900 216 BOO 245 700 81 230 53 640 116 900 58.780 43 230 55 950 195 700 163 600 V27 800
14 254 200 154 900 225 600 78 200 55 000 104 500 58 610 44 240 54 120 184 800 201 100 131 600
17 231 500 168 100 204 100 76.570 57 740 97.300 6% 300 44 960 86 950 155500 244 700 125 200
18 223 200 145 400 191 200 75 430 $2.750 91 450 &3 380 51890 279200 1456 600 249 200 102 800
19 21% 700 155 900 179900 74 110 58 160 87.550 57210 58 490 173600 2081300 229900 100 100
20 199 500 159 900 174 400 78 460 B0 410 #8290 55 860 73170 399500 168 700 523200 88 270
2 241 300 169.500 189 100 76 230 70 700 77130 54 590 58 240 259900 164 BOO 400 200 V07 800
22 305100 150000 16 400 73990 ar 150 72920 61 080 56800 220200 14B 700 417100 107 500
23 321 500 147.200 169 700 73 260 107 200 54 200 1Y 890 49 680 234 4D0 140 600 354 900 106.400
24 300 200 122 100 122100 14 B0 118 900 62190 69 440 53300 271900 128 200 312900 95 220
25 241 500 117800 4272.700 6% 790 110 300 53 8B40 65 580 45 850 231900 123400 286 400 76 630
26 268 200 110200 329 200 63 180 112 900 51230 62 820 43 330 598600 1325 800 408 S00 63 180
27 280 000 95920 292800 64 820 97,650 48 120 59 990 42 310 857 600 153 000 448 300 B1 530
28 265 300 §2 440 428 800 64 250 78 480 47 270 56 520 41 760 490300 196 000 352 300 81 710
9 255 600 345 400 64 240 69.100 50 140 £5 430 40870 344400 231800 310 700 94 350
30 253 900 284 80O 64 500 62.930 538710 47 370 39750 293600 224800 333500 132 200
n 230 900 262 BOO 59 790 44 640 39530 248 500 230200
Aversge 799900 208600 274 400 100 200 72 340 86 380 £8 850 47 960 184 400 237100 230 300 149 500
Lowen 199 600 92 440 112 100 63 160 52 750 47210 44 640 39 530 B 090 123.400 154 100 69 180
Highast 522 600 337 500 734 BQQ 224 100 118 900 147 900 77 890 13170 857 600 472 S00 523 200 317 800
Puak ligw 658 300 428 700 951 400 243 300 159 000 171 200 80 880 MWI00 1134000 517900 635300 351 300
Cay of pesk 2 T 8 1 25 8 23 20 ? 3 20 3
Monthly 1018

(mulbon cu m) BOO 50 504 60 73500 %9710 193 80 2?2380 157 60 128 50 437 90 63510 752 40 400 50
Runolt (mm) 175 1o 160 57 42 43 34 28 104 138 164 8?
Rawnlall {mm}) 133 105 163 17 99 12 78 23 266 173 196 [:1:}

Statistics of monthly data for previous record (01 1952 10 Dac 1980}

Meaan  Avg 225100 2006800 191800 142900 118 300 81420 68 130 B4 590 114600 173300 202700 237 200
flows  Low 82910 52 560 69 380 5 N0 45 500 42080 37470 14 690 40650 39 680 89160 112800

(yeaat) 1963 1961 1953 1974 1980 1957 1977 1955 1955 1972 1972 1952
High $15800 3153700 424800 231200 '86B00 190400 11t 500 161100 195900 323400 398700 491.400
(ymat) 1974 1962 1957 1960 1964 1966 1970 1956 1980 1967 1954 1954

Runoit. Avg 31 107 112 a1 69 48 40 49 6% mm s 139
Low 54 28 41 43 27 24 22 9 23 13 50 66
High i 187 248 131 109 108 65 9 1 189 22% 287

Ramnfall Avg 1514 102 11 76 98 87 98 107 22 142 140 164
Low 33 n 39 10 28 52 27 14 1 63 38 84
High 383 182 224 150 200 181 144 183 193 154 281 m

Summary statistics Factors atfecting tlow regime

1981
Foe 1981 Fou recorg As % of ® Regulation for HEP.
preceding 1981 oo 1981

Maan tiow (m'y ="y 167 100 153.300 109

Lowesl yuarly mean 107 300 195%

Highast yesrly mesn 207 900 1954

Lowes) monihly mean 47 980 Aug 14 690 Avg 1955

Highes! monthty mesn 298 9300 Jan 515 8OO Jan 1974

Lawest darty mean 38 090 3 Sep 11 460 6 Aug 1955

Highes: Caily maan BS7 600 21 Sep 1223 000 27 Nov 1954

Pask 1134000 27 Sep 1570000 30 Jan 1974

10 %ile 321 400 287 400 115

50 wils 123 500 125 600 98

95 %ile 44 290 44 440 100

Annusd 1018 [MAlON cu M) 5270 00 4838 00 109

Annus rune¥ (mm) 1149 1055 109

Annual rtantpll (mm} 1413 1398 101

{1941.70 renlall average (mm) 1442

Station description
Velotily-orea siation 1980 sq km develaped for hydro-glecine power production, 73 sq km for water supply purposes.




HYDROLOGICAL-DATA: 1981

019001 Almond at Craigiechall

Measuring suthonty FRPB
First year. 1957

1981

Catchrnent area {sq km) 369 0
Max alt (m OD) 518

Gnd reference NT 165752
Lavel stin {m QD) 22 90

Daily mean gauged discharges (cubic metres per sacond)

OAy

JAN FtB8 MAR APR MAY JUN Juu AUG SEP oCT NOV DEC
+ 14 410 3066 2551 2 898 1172 1911 1014 0904 0938 §7 080 27 740 10 100
2 29 110 24 280 9587 Z 647 1173 5 733 1394 Q897 0928 98 080 18610 727
k) 21210 25970 4 799 2447 230 2 996 1150 0 889 0908 325 17 890 7532
4 97120 11 490 3 545 2195 ? 958 2026 0983 1035 0985 $1 870 12 020 13010
5 6 980 8137 3 486 1 948 1824 2483 V146 092% 1 864 11030 7556 7 981
6 5924 8 248 25180 1988 1 887 2010 1270 0876 1201 8 020 5791 6330
7 7 385 12 540 39 340 t 97 2288 Igms 11158 0 866 0986 T 668 4687 5324
8 13 950 82538 15870 1814 1 880 13140 1 003 QB8S 0967 18 720 4058 4 144
9 11 430 5 454 9958 1117 1689 9 025 0998 0 898 0952 28 990 3851 3054
10 6 301 4195 46 200 1 645 1624 3574 1 555 0936 1 000 13 360 5419 2583
11 5 432 3 641 17130 1 6§6% 1615 5157 1 88% 0949 1076 T 887 12 880 2453
12 5 BYs 31518 11 760 1 800 1532 3551 1222 0934 0926 5 444 6624 2629
13 4629 3104 8 495 1 643 1518 12 260 1155 0929 0 888 4 359 4 699 2577
14 10 920 2118 8762 1 542 1485 9 990 1120 0 888 1591 3860 3882 2618
15 4 661 2 647 7 165 1485 139N 4204 1 062 0838 21710 3370 411 2 206
16 40738 ? 363 5662 1 459 1958 2817 1074 0832 1336 29132 5 268 3516
17 4 709 2236 4 759 1435 2 004 2279 1748 0974 2378 283% 970 5488
18 10410 2076 4 498 1379 1702 1981 1295 0958 5137 2828 16 370 6 703
19 12 400 1977 3945 1378 L B26 1 BBS 1 05% 1168 3820 31860 11 340 § 703
20 7 963 1996 3970 1337 1761 1653 104z 1245 3a 720 3127 79 300 3g
Fal 20040 1939 8 989 1320 1 661 1447 1464 (1936 9520 2 600 14 710 4 001
22 9924 1837 9178 1306 1614 1282 4785 C 845 3908 7299 11 840 2133
23 7 608 1152 B 699 109 1563 1310 4 146 o872 19 270 2178 12 660 2303
24 6170 1641 9 288 ? 206 1618 1415 2 349 0897 13570 2107 7201 2117
25 5025 1604 16 BOO 2184 2 7296 1292 1534 0 940 5204 2755 7 388 2438
26 5 809 1 606 4 668 2138 22398 136) 1298 0943 34 960 2 345 23730 2 506
27 5209 1637 6177 1747 2329 1224 1119 C 896 22 950 9 548 21 55Q 1974
8 4470 2276 5122 1667 2082 1749 1 344 0878 14 000 11360 13010 2210
29 4145 4 269 1525 1838 1137 1174 QY48 7018 43150 9928 8 B34
30 . 36596 3583 146% 1604 1122 1059 0813 4468 24610 19 510 14 190
3 38 3286 2 054 1023 0155 21 640 13 960
Average 8147 5438 10 400 1176 1817 1502 1 504 0922 5692 15120 11 810 5238
Lowest 328 1 604 7 551 1 306 1172 1127 0983 0755 08ae 2178 3851 1074
Highes! 29 o 25970 -46 100 2898 2 958 13140 5 146 1245 34 960 99 080 29 300 14190
Paak tiow 37170 66 330 81 770 J 005 4 835 29 3:0 8822 1556 68 890 180500 53160 18 GBO
Day ot pask 2 2 10 1 7% 13 22 19 26 ? 20 n
Monthly 101al
{rmullion cu m) 2348 1316 2788 4 60 4 A7 908 403 247 17 3% 40 50 3062 14 03
Aunott (mm) 64 36 75 12 13 25 n ? 47 1My 83 38
Agintell {mmy 58 " 116 18 56 9 64 19 159 161 104 40
Statistics of monthly dats for pravious record (Jan 1957 1o Dec 1980)
Maan  Auvg 8 208 7 442 S 192 4 141 3042 2 1495 2129 3155 ‘4138 542/ B 965 8 661
flows  Low 3574 1782 v 918 1409 109 081? 0941 0926 0668 0668 1862 30i6
(yoar) 1963 1963 1973 1974 1961 1961 1960 1976 1959 1922 1912 197y
High 15 810 1] 740 14 300 B 374 11170 8572 9224 B 434 12 680 14920 21 B6C 16 280
{rom) 1975 1977 1979 1972 1968 1966 1958 1966 1962 1967 1963 1974
Auncft  Avg 60 49 42 29 22 15 t5 23 29 39 61 63
Low 26 12 14 10 8 -3 ? T 5 5 13 22
High 115 90 104 59 a1 60 67 61 89 to8 152 18
Raeniiall Avg 15 59 56 52 62 60 T4 -1 a 82 88 8
Low -28 18 2 B8 16 24 2% 20 14 23 41 71
Hogh 145 107 94 88 123 136 185 142 148 177 190 154
Summary statistics Factors atfecting tlow regime
1981
for 1981 For recard A3 % ot ® Abstraction tor publhic water supplies
praceding 1981 pra- 1981 ® Flow reduced by industrial and/or
Masn tow (m's ") 6 089 5262 116 agricultural absiractions
Lowest yoarty maeasn 2890 1973 @ Augmentahon trom eMlyent returns
Highett yearty mean 6 888 19719
Lowest monihly mean 0922 Aug 0668 Sep 1949
Highsst monthly mesn 15 120 Oct 21 660 Nov 1963
Lowest duly masn 0755 31 Aug 0241 9 Oc1 1958
Highest dasy mesn 99 080 2 O 120 400 22 Nov 1969
Papk 180 500 ?2 0o 180 60O 31 O 1977 -
10 %ils 14 030 12020 17y
50 %ile 2608 2692 97
95 %ile 0914 0844 108
Annyal 1018l [mullign cu m) 192 00 166 10 116
Annusl runott {mm} 520 450 _ 186
Annusl rantall (mm) 918 853 108
[1541.70 raeniadl average (mm) $16)

Station description
VeloCity -area station




RIVER FLOW DATA

021009 Tweed at Norham 1981

Measuring suthority: TWRP Grig reference: NT 898477 Catchment ares {(3q km}; 43900
First yeas: 1959 Levet stn. {m QD) 4,27 Max it (m OD) B39

Daily mean gauged discharges jcubic metres per secend)

Oay JAN Fed MAR APFR MAY Jum JA AUG SEP ocT NOV DEC

1 129 800 51670 45 000 79 440 41710 37.250 13.010 25570 11590 282100 34 980 174 400
2 V67,700 618670 326 400 12150 38 480 78 520 23140 24,370 14070 961,600 16§7.600 128 BOO
3 169100 218600 186.700 84.050 37630 80 840 22 600 23070 11760 489400 102800 112500
4 130800 122200 111900 58 300 55 660 51 880 22 010 22870 12850 277500 111,700 179 300
5 105 000 92 880 87,650 54 810 43 820 59.370 1.690 22 440 12440 198 900 78 320 139900

6 94210 B8 300 126 900 53 N0 39.130 63140 22 390 21,480 12430 162 600 656020 113800
H 82.850 80 310 424,700 50 220 38.190 68 850 25 420 20910 12920 145200 58 820 97 370
] 3320 5160 158.500 47,590 47.700 99 380 232710 20 690 12.750 166 200 53.290 891.520
9 V07,700 65490 189.800 44170 49310  158.100 21 040 21.320 12.980 485 100 49 890 86 380
10 84 010 59.360 216700 41.440 40.9%0 95920 19 490 20 480 12870 291900 53090 61.300
1" 73.280 54 180 190 200 41 680 38 310 185700 21170 19 150 12770 187 300 T4 460 58 040
12 76 520 S6 890 128 500 44 890 35070 123300 58 920 18 %60 15220 142600 67.240 55 180
13 65420 74780 111,200 42770 32570 97 410 37.660 18.680 14 480 115300 53,950 54 080
14 83 790 56 880 97 8§50 8620 30 460 130700 28170 18 590 13 490 95140 48 030 53 020
15 BO 410 41 050 83.790 16 440 26 730 831 900 24 530 17.790 14.290 80 080 45 210 51 340
16 80 780 47.730 76.1B0 J4 960 28120 66 680 13170 14.870 V1700 68 130 52.810 49 830
17 64 180 44230 68 850 33 740 41 420 §7 820 22.260 18 480 14 780 &1 050 50 140 48 350
18 85 180 42 10 E6 480 37 280 31.280 51 470 24 520 16 370 18570 55 440 52.990 48 800
19 82980 40 020 61.930 J1.480 29 810 47T 480 22 680 16 800 26 750 €8 010 %1 10 45210
20 47 900 39 450 13850 30 920 31150 44 180 20710 20090 155700 59 760 117.900 44 040
ral 144 400 g 470 117 700 30 400 57 800 40 110 20 500 21100 82 430 51160 %3870 43 440
22 164 3100 36830 129900 29 990 45 250 36 680 96 390 17 900 37120 48 0RO §1.310 43 040
23 114 100 35350 134,300 29.420 43 830 34040 309 600 16.580 271 780 42 580 332 400 42030
24 95 290 33650 238600 33.830 46 410 34090 129900 15770 150600 41 310 194 600 49.600
25 a1 330 31030 326800 45 430 43 240 37 800 70 10 15 260 14 10 39640 127900 47 030
26 19 580 32070 202 100 59.970 39 240 60 S1 390 15000 216 500 16940 118100 42 660
27 717.880 31040 145 400 85 350 53 090 30910 41 380 1500 360200 36 350 2201300 41 260
28 88 B70 34 880 143100 98 620 55.330 29 410 35 820 14410 181900 35490 151100 44 080
29 61 860 126 300 110 400 44 940 27 880 33070 14100 101 700 60590 120900 §2.220
30 59 430 100 700 80110 37 460 26 260 29 500 131830 a3 290 76720 214400 184 500
n 55 %90 86 180 34100 27 020 11.880 74130 238 900
Average 92 900 6C 870 154 BOO 50 550 40 B30 66 200 43 650 18.550 57 740 158700 103 500 81600
Lowsal 55 580 31.040 45 000 29 420 26 130 26 260 19 490 13 880 12430 3s 490 45310 41 260
Highest 165100 2B 800 424 700 110400 57600 165700 309 600 25570 360200 961600 332400 2384900
Pest flow 234400 322400 598300 143900 76210 268400 408 300 26 330 551200 1077000 582800 281 400
Ouay of pask N k] 7 28 A 11 23 1 6 2 23 n
Monthly tow)

{milion cu m) 248 BO 147.30 414 50 131 00 109 40 171 60 116 90 49 70 149.70 42510 88.20 218 80
RunoM (mm) 57 34 94 30 25 19 27 1 34 97 1] 50
Rantalt imm) S0 46 133 39 9 a0 95 21 143 145 108 &9

Statistics of monthly dats tor previous record (Oct 1962 1o Dec 1880)

Mean  Avg 114 700 102 400 100 400 86.280 56 630 la 820 28 950 42 820 53810 75140 10000 110800

figws  Low 50 320 37 180 26 290 25 180 17,850 15 550 15920 9883 10990 10180 24 N0 40 700
(year) 1973 1983 1923 1974 1980 1974 1976 1978 1972 1972 1973 1975
High 204000 173300 236400 142200 153 300 53990 §7680 116500 125600 176300 271700 197900
{year) 1978 1978 1983 1979 1987 1886 19685 1986 1985 1987 1982 1979

flunoft  Avg 70 57 &1 38 35 21 18 26 2 46 65 88
Low n 20 1] 15 n 9 10 L} L} 8 15 25
High 124 95 144 B4 94 32 LR m 74 108 180 21

Rainiall Avp 92 &? s .80 s 67 n 94 92 88 98 87
Low 45 23 21 12 22 2% 24 n 19 25 29 23
High 158 125 138 :1) 181 129 140 188 184 183 220 175

Summary statistice Factors affecting flow regime

1981
For 1981 For rocord As % of ® Resarvoir{s} in catchment
praceding 1981 pea-1981 ® Abstraction for public water supplies.

Mean tiow (m?s ") ?? 1o 74 820 104

Lowest yearly mesn 3380 1973

Highest yssty masn 102 400 1963

Lowet1 monthly mesn 18 55%0Q Aug 9883 Ayg 1376

Highaest monthly mean 158 700 Ot 271 100 Nov 1963

Lowest darty mesn 12 430 6 Sep T.427 28 Aug 1976

Highes! daily mesn 981 600 20ct 1042000 & Mar 1963

Pesk 1077 000 200 1463 000 2 01 1977

10 %ds 163 000 158 100 103

50 %de 52 640 50 830 104

98 %re 14 680 14.070 104,

Annusl 19t (mdlon ¢y ) 2451 00 23%5 00 104

Annusl runoft (mm) 558 538 104

Anaugl rgintpll {men) 1011 964 10%

[1941:70 rainiall eveesge (mm) 1029)

Station description
Velocity-area station




HYDROLOGICAL DATA: 1981

022001 Coquet at Morwick 1981

Measunng authonty NWA Gnd raterence N 234044 Calchment area (sq km) 569 8
Fust year 1966 Level stn {m QD} 5 26 Max alt (m QD) 776

Daily mesn gauged discharges {cubic metres per second}

[+ X JAN (1] MAR AFR MAY JUN JJL AUG StP act KOV 13

1 6827 4724 23210 8645 8103 3786 1918 2 591 1 449 39 820 4093 19 660
2 6 407 8 745 173 000 /837 614§ 12 1710 191 2432 1432 90370 5277 12250
3 6 851 21 580 41 400 6 158 b h6t 6 725 205% 7 280 1396 30 640 4449 10440
4 5 883 9 486 20 220 5 456 6 454 4215 2064 2113 1356 21270 4192 25 450
5 5 094 7197 14 680 S 247 5621 1590 1940 7 0%h4 1332 16670 1696 13 240
6 5019 6 BO1 26 030 6 581 5818 3263 1898 2013 1362 13 450 3 381 10 480
? 4 B42 % 947 51 250 5427 5234 4 384 ‘C82Y 2085 1 366 15 920 3188 8776
8 6 464 5 322 24 440 5 282 "1 980 B 637 1766 2110 1341 79 830 3124 T124
9 6 7hH? 4 959 15 400 4635 9618 6 052 1709 2 461 1323 56 190 3272 5 549
10 5774 4 6500 35 740 431 8130 4430 1662 21%4 1397 29 940 5652 5144
11 6 229 4 249 21810 4 786 6 G75 18 B8O 3107 1927 1624 14 780 5 349 4216
12 G870 4 366 15 460 5479 4 987 9 905 8 589 182% 1906 10 550 4 B48 4552
‘3 6 3189 4 30 11570 4792 4405 6139 4038 1 841 1744 86231 4014 4 926
14 11370 3954 18 YR0 4 207 44975 4 763 2 855 1 887 1610 7 358 3548 6923
1% 5 Ign t1 860 3870 1758 4 531 72408 1736 7087 6512 3339 % 791
16 5022 3 765 9926 3 64% 4 655 3786 2376 1655 2094 573" 3249 4422
17 6 156 1647 06 3457 5 665 3733 ? 374 1644 1774 5 208 3241 2 %49
‘8 6 345 31532 8 609 3209 4188 3165 2 356 1643 1695 4 846 42494 3620
19 1 744 3441 8 768 3086 3974 3 059 207 1630 2404 4 891 3830 3454
20 6 186 3 464 13 740 301 3847 2 us1 2059 1783 16 050 < 847 T Ah2 4424
Fal 21 390 3 386 17 600 FE: N 4273 ? 766 2144 972 LR LY 4443 6 349 4 996
22 14 460 317 25 230 2 gaz L1178 ansg 16 970 1692 3 469 4287 5047 4 605
23 9 719" 3 054 30270 281 4 580 1119 50990 1598 2726 4041 45 240 424 .
74 1892 3Q57 39 730 6 0b2 4379 ? 382 17630 1544 4 2318 4 084 16 960 Y 684
25 & 740 3068 36 260 15 480 Isie 2 395 895" 1517 4 54 4129 9834 45
?6 g 019 312% 16 360 14 390 3169 7 387 5 044 1487 54 020 3 HO4 9512 4132
27 B 078 31014 11 5H) *7 600 2 994 2421 4633 1462 22 350 3685 19 630 9218
28 6 710 18230 9 595 27 390 2 908 2 245 3909 146] 10140 Ih'e 13120 10100
29 §975 ' 1945 28 727C 3124 2 094 3 483 1471 6833 31823 9 8249 a8 190
30 5 182 7 083 13 760 2 854 1982 ?2 996 1467 6828 3 245 43 300 54 040
3 5031 64721 3174 - 2 740 1446 ' 3963 . 46 670
Averaye 7528 5643 24770 ¥ bha H 115 4781 fHhid 1 84¢ 5567 14 510 8733 11180
Lowest 48a? 3014 6471 2821 2454 T 779 1667 1 446 1323 1514 3124 2 849
Highast 21 390 21580 173 000 28 270 1 980 ‘8 BBO 450 99¢C 2 591 54 (020 90 370 45240 54 040
Peak flow 35570 37 460 243 600 4% 380 22 B8O 39 20 9" 800 ? 690 96 340 112 500 B4 010 T 80
Day of peak 21 3 ? 28 a 11 23 1 26 2 23 0
Maonthly tctal

{rmillign ¢y M) 2016 13 65 66 34 19 84 370 17 39 14 82 493 14 47 19 82 2263 29 94
RAunolt (mm) 15 ?a 116 as 2a 22 26 9 25 Hl 40 53
Raintall {wm] I8 a1 144 65 [:3] [ 14] 95 8 119 111 az az

Stetistics of monthly data for previous record (Sep 1966 to Dec 1980)

Mean  Avg 15 380 14 520 12 740 7153 B 136 3506 J 065 364 4192 F 137 10 7J0 12 960

Hows Low Han 26873 1730 2928 2155 1141 1 449 1651 1418 083 1926 4563
(year) , 1971] 1973 1973 1974 1974 1970 1976 1916 1972 19712 973 HLUFA
righ 27 680 26 350 31190 ‘3470 14 190 b 395 1 969 9 366 14110 26 B6C 21 B6O 33 340
(yuar) 1969 1978 1979 1919 1969 1969 ‘468 1971 1968 1976 1967 1678

Runott  Axg 12 67 60 35 29 16 14 17 19 3 49 51
Low Fa-] AR 3 13 0 ] i B ] 5 9 21
High 130 12 148 6 67 29 37 44 64 ‘26 99 157

Runtall Aug B9 67 77 LY 68 55 :14] 74 12 5 H4 B3
Low - 45 15 18 ] 8 8 19 ?’8 15 19 19 n
High 140 120 141 16 127 129 1mn 132 215 176 164 251

Summary stetistcs Factors affecting flow reagime

1981
For 1981 For record As % of @ Natural to within 10% at 95 percentile low
preceding 198° pre 1981

Mean How (m’s " ') B §45 861% ‘02

Lowast yearly moan ane 1973

Highest yeasrly mean 11380 1969

Lowest morthly mean 1 B4Q Aug 1083 Ou 972

Highest monthly masn 24 110 Mgy 3340 Dec 1978

1ownst daily mean 13213 9 Sep o™ 20 Jun 1970

Highes! daily mesn 113 000 2 Mar 147 800 5 Nov 1967

Peak 243 600 2 Mae 218 000 27 Dec 1978

10 %l 18 700 18 240 104

50 %l 4 60 4804 96

9% %ile 1582 * 304 121

Annusl 1018l (milhion cu m) 272 60 268 70 101

Annua tunoH (mm) 478 472 101

Annual raintall {mm) 906 a6 105

[1941.70 rauniall averpge (mm) HHO)

Statron description
Velocity ares station Informal flat V weir installed 1976




RIVER FLOW DATA

023006 South Tyne at Featherstone

Grid reference: NY 672611
Level stn. (m 0D} 131,70

1981

Catchmeni area (sq km): 321 9
Mazx alt. (m OD). 893

Measuring authonty: NWA
First year: 1966

Ozily mean gauged discharges {cubi metres per second)

Statron description
Compound Crump werr

Two crests 15 2 m and 29 6 m broad

DAY JAN FEB MAR APR MAY JUN A AUG s oc1 NOV OeC
] 36 090 4 254 3 244 431 76%3 2918 2,434 2.254 1 325 122 400 44 540 12 150
2 12.590 76 940 13 240 4 088 4994 15 630 2.346 212 1.310 67 140 17.540 9 842
3 31.850 27.200 6442 3683 28 580 5 608 2115 1.985 1265 23280 12 150 14 620
4 12 080 11320 4567 3182 15 920 ER-ki:} 1844 1.954 L2112 16 230 9 452 28 190
5 8052 13 760 4828 3.202 6 834 4 346 4127 1870 V174 19 410 6 499 9 964
L] T o022 13 600 42 080 3 060 6336 6083 4 585 1.769 1.207 13 000 5 455 7753
7 9587 9583 59.700 ERY ] S 483 6235 2982 1832 1.216 21 10 4 B6? 64131
] 27.930 T 267 26 08¢ 3100 4 896 9214 2 248 2207 1203 58.150 4 398 4 541
] 27 780 6070 10810 2 930 4119 9 866 1 960 2 350 1185 79120 4114 3651
10 8.578 502 $2.190 212 4298 10070 11749 1903 1.168 21.240 20 390 3085
11 7617 4 332 30070 2 569 31697 43 030 2.063 1713 2.0 11 040 33910 2915
12 13 280 4 BOZ 16 110 3441 Jo87 9 384 2162 1665 1921 B 342 9410 2679
13 27 08O 489} G744 9 229 2719 15 970 1924 1679 v 561 ? 400 6 996 3074
14 45 600 3923 124710 4938 2517 21 540 1734 1722 13814 6.260 5938 3185
15 1110 3641 7646 3354 2534 1010 1682 1637 315} 5 196 s 808 3102
16 7524 3721 6 049 2 859 53N 5140 7021 1 565 2233 4945 - T 406 2650
17 15 B30 3.4 5 385 2542 3 356 4 662 9874 1.504 213% 4518 25 3170 21228
18 13930 aon 9033 ? 318 J 140 4129 4919 1798 81330 4179 26 B4D 2238
19 12 720 2874 21 280 2208 3352 4412 5 799 17 280 44 310 6 216 13 BOO 2 407
20 7.938 2 896 13 580 2147 5694 3868 25 690 9824 21 030 5141 25 740 13180
21 44 910 2700 44 520 209 6272 3183 11310 3929 6 642 4 605 12 760 3192
22 18 180 2381 20820 2 050 4658 281 38180 2827 10210 4023 10 740 2815
23 11 230 ? 34 67 110 2023 5115 2615 33 480 2314 33 080 3632 62 290 2 586
24 10470 2252 38 450 2019 4428 2622 13 750 2 054 29 220 5 956 11 890 2576
25 T 858 2788 40 150 2 466 3397 2597 6515 1955 16 090 B 515 29 020 2532
26 11 060 2165 17 540 345 13 680 2 544 5235 1781 61 880 7 064 94 630 249,
27 8 190 2 166 10210 3955 23 BOO 2 419 4 0g4 1569 3317220 25 10 35 840 2385
28 6 439 2319 7 456 10 230 757 2246 1430 1 460 29 760 21 490 16 620 2477
29 5 596 5835 19 840 .- 4 327 2088 2992 1415 19 690 16 830 18 120 5 08%
30 5 084 5148 312720 337 " 7084 2 601 13719 14 780 11 420 51 460 11730
1n 4 605 4 506 3029 2398 1334 10150 16070
Avarage 17 160 8237 13920 5621 B 586 r2r4 & 881 2 669 12 030 20280 21 140 H 858
Lowes 4 605 2 165 3244 2 01§ 2517 2084 1682 1334 1168 1632 4114 2228 -
Highest 72 590 16 940 6?7110 39 B40 28 580 43090 Jg 180 17 280 67880 122400 94 630 28190
Peah How 115700 229000 200 600 55 590 94 360 93 340 493 340 32280 221900 738900 275200 70730
Day ol peak 2 23 29 27 1 22 19 26 1 26 3
Monthly total
{rmillion cu my 4597 19 93 £3 16 14 57 17 64 18 86 18 43 715 3119 54 31 54 78 15 69
RuroM (mm) 143 62 166 45 55 59 §? 22 97 169 170 49
Rainfgil (mm} 119 63 176 68 99 102 107 55 189 193 192 62
Statistics of monthly dats for previous record {Oct 1966 to Dec 1880— pleate or ing hy totsl O 2 years)
Maan  Avg 14 950 12 430 12620 9012 6 255 4770 4637 6 422 9222 11 690 1% 420 14670
fiows  low 10 540 §122 5 B6O 1 850 131 1 465 1329 0960 1477 1181 6793 5110
(year) 1970 1968 197% 1974 1980 1978 1976 19786 1972 1972 1968 19N
High 25 510 19 760 30210 16 210 12 260 12 140 9 185 13140 17 780 30 330 22 890 28810
{yoar) 1975 1974 1979 1979 1967 1980 1968 1867 1968 1967 1974 1974
Runoft  Awvg 124 92 104 13 52 38 39 83 14 97 124 122
Low a8 w0 49 15 11 12 1" B 12 10 55 4]
High 212 148 251 131 102 103 8 109 143 252 184 240
Rantall Avg 127 B3 110 73 g4 ar 98 107 124 126 140 124
Low T4 k3 44 1 40 44 43 25 40 27 63 a2
Hrgh 13 166 199 133 178 21% 141 182 239 3 2490 215
Summary stetistics Factors affecting flow regime
1981
For 1981 For record As % of ® Natural to within 10% at 85 percentile flow
preceding 1981 pre 1981
Maan liow {m's " '} 11160 10 140 no
Lowes: yearly mean 7830 191
Highe! yearty mean 12920 1979
Loweil monthly mean 2669 Aug 0 960 Aug 1976
. Higras1 monihly mean 21 140 Nov 30 330 Get 1967
Lowest duly mean 1168 10 Sep oNnil 26 Aug 1976
Highes! daty mean 122 400 1 Oct 168 200 23 Mar 1968
Posk 275200 26 Nov 283 700 10 Dec 1980
10 %l 28 510 23 420 122
50 %rig 5027 5126 98
95 %ie 1594 1368 17
Annual 10l (rmulion cu m) 351 90 320 OCQ 10
Annual runot (mm) 1093 994 ARI1)
Annusl raintall {mm) 1425 1286 11
[1941.20 ranfall gvorage (mm) 1441)




HYDROLOGICAL DATA: 1981

025001 Tees at Brohen Scar

Measuring authority NWA
First year 1956

1981

Catchment area (sq km) 818 4
Max alt (m OD) 893

Gnid reterence NZ 259137
Level stn {m QD} 37 20

Daily mean gauged discharges (cubic metres per second)

DAY

JAN

FEB

MAR

APR

MAy

Ju Jue AUG SE¢ oct NOV DEC
1 27 330 12230 14 680 ‘9827 19180 7 340 4 3656 3020 Y646 227 700 33670 32970
2 133 600 83 220 69 060 9124 10 480 32100 4037 329 3650 129700 21410 20620
3 77 690 55170 28 460 5 952 15 1o 14 010 3 661 2 856 2990 56 610 19160 21 630
4 29 110 28 520 15 470 5977 26 540 8 005 4278 Jorn ? 905 §9 290 19 540 53 480
5 19 510 25 050 11830 5430 13 230 7852 4272 3100 287% 48 270 13720 22 680
6 17 590 30 7280 42 500 4978 12120 10150 5 298 4087 2973 356610 12 310 1?2 530 -
? 10 750 22 720 140 600 4 699 9 7496 11 850 4034 3392 3138 69 570 11 460 15 780
8 22210 20 330 66 570 4441 asg 25 8OQ 3 504 3490 3003 107100 10 940 12870
g 24 330 18 920 22 490 3842 7487 23830 3329 3422 3005 102500 10870 9115
10 14 390 17 030 84 280 3 969 10 560 15 180 3 ag0 3043 3086 54 250 11 010 2717
1" 10 560 15 370 £5 360 - 4 342 7578 35 980 4 0496 3192 3894 28 660 26 380 9840
12 20 380 15 660 31970 13 400 5 546 20190 4 089 3392 4 024 21820 15120 8 755
13 11 180 16 730 17 B840 11 700 4 051 10 460 3852 348§ 3089 18 930 11 700 9963
14 94 470 15 750 13010 6 085 5230 14 630 3898 3400 3 345 17160 10 260 11 630
15 24 130 15 450 11 450 4 506 b 147 9 704 3916 2998 5 606 15 680 9882 10 630
16 13 460 13 350 9 145 4 154 8 BO6 5 786 5492 289 2808 135870 8767 8613
17 21 666 6115 8 389 3936 7 554 4823 1128 3185 610 Y4 568 19 720 ? 955
18 21240 5 446 9322 3 805 4815 4044 6 735 3511 10080 81398 52 810 8316
19 31 190 4 998 14 630 4079 6 469 4336 3793 539 44 780 8 699 19 840 8597
20 17010 4 909 30830 1502 4208 4417 11 630 11210 48 500 1923 46 660 10 850
FAl 16 7190 J 8gs 121 800 3an 5877 ER-AE ] 14140 4 392 18940 7671 19100 10120
22 57 630 3327 100 100 3gr2 9034 3Bo 11990 4 089 7 859 7098 18 740 9620
23 30 s80 3298 105 900 38943 . 12 740 3809 17420 im 5 699 & 668 124 600 9012
24 21160 J 463 80 640 6 060 10070 4083 10010 kN: 11 17 650 7 364 34 910 g 701
25 15 800 3936 100 300 14 000 ron 3873 4375 3784 11150 12 400 22920 7 462
26 18 220 3810 50160 15 630 1 B850 1758 3947 3833 104 000 3 099 10970 8029
27 15 830 3 a4a 23 860 2B 160 23610 3738 398 1730 32910 6 154 94 570 9 554
28 13170 613 17 900 84 000 18 830 1536 7894 J 658 kLRI 14 330 4a 180 10 090
29 12 230 11 370 74120 8 948 3537 3326 3166 19 500 22830 76 240 17 260
30 11'570 9 342 43070 5 696 41 2834 3189 372280 13 290 90550 44 530
a 12 430 I 970 5 482 2830 1117 168 950 43870
Average 29930 16 730 42970 13150 10 0BO 10320 5 565 1 885 14 BBO 37 380 31210 15 600)
Lowaest 10 560 3298 7970 3441 4051 3536 7830 2 856 2808 6154 87167 2117
Highest 133600 83 220 140 600 84 000 26 540 35980 17420 1 210 104 000 222 700 124 500 53 480
Poak flow 187 700 290 600 318 000 137 000 44020 105100 35 850 24 600 254 900 467 400 298 BOO 129 400
Day of peak 14 2 PAl 28 27 2 20 19 26 1 23 30
Monthly total )
{mdlion cy m) 8015 40 48 11610 34 09 26 99 2676 14 91 1040 18 56 10010 8105 4179
RungH {mm) 98 43 141 42 13 33 8 13 47 122 a9 51
Raintall {mm) BE 86 172 80 94 64 53 45 187 176 135 87
Statistics of monthiy date for previous record (Oct 1958 10 Dec 1980)
Mean  Avg 27410 21810 22 200 18 640 10 080 5901 6 328 9906 11 040 17020 21 1o 27 450
MHows  Low ? 906 2 BO4 S 482 2539 2008 0 502 1794 0458 0638 2707 4 060 5778
{rom} 1963 1963 1976 . 1957 1959 1457 1969 1959 1959 1969 1958 1971
Hegh 48 070 51 540 68 660 écarg 27 Q20 15270 15 090 74 830 24 350 £3 94¢ 51 580 50 040
{year) 1962 1966 1979 1977 1967 1972 1961 14957 1968 1967 1963 1979
Runott  Avg 90 IA 13 59 33 19 21 32 35 56 69 90
Low 10 B 18 B ? 2 6 ? 2 9 13 19
High 157 152 22% 193 88 48 49 81 17 177 163 164
Rainfall Avg 117 90 - 92 16 80 74 87 102 96 100 1o 122
Low 51 23 29 10 18 22 32 23 19 27 5 43
Hagh 183 175 224 150 167 182 150 190 222 226 M 268
Summary statistics Factors affecting flow regimse
1981
For 19814 For record At % of @ Reservour(s) in catchment
praceding 1981 e 1981 & Abstraction for public water supplhas
Moan tlow (m’s " ") 19 350 16 770 15 ® Aygmentanon from suriace water and /or
Lowest yoarly moan 9383 1973 groundwater
Hsghest yearly mean 23220 1919
Lowest monthly mean 3885 Aug 0458 Aug 1959
Highest monthly mean 42970 Mar 68 660 Ma: 1979
Lowest daily maan 27177 10 Dec 0023 16 Oct 1959
Highes! daily mean 222 700 1 Oct 317 200 6 Ma 1963
Peak 467 400 1 Oct 679 300 23 Mar 1968
10 %ile 48 060 42 730 112
50 %ils 1000 7551 133
95 %ile 310 1148 270
Annusl total [millson cu m) €10 20 529 30 15
Annyal runoht {(mm) 746 547 115
Annual tsintell {mm) 1245 1146 109
[1941.70 rauntall gverage (mm) 1226}

Station description

Compound Crump weir 64 m broad with two low sills each 4 6 m broad Excess flows from Cocker Beck (R Skerne) diverted into catchment via Baydale
Beck See 025010 Mowdon Bridge




RIVER FLOW DATA

027002 Wharje at Flint Mill Weir

Grid reference. SE 422473
Level stn (m OD) 1367

Measuring suthonty: YWA
First year: 1937

Daity mean gauged discharnges jcubic metras per second)

DAY JAN FEB

1 30 050 8 201
2 66 960 25.350
3 BB B50 116.200
4 39 660 40.750
5 2 1o 24 700
6 18 690 231 660
7 14870 20 880
-] 21.740 29 jJ40
9 45630 §6 80O
10 231340 29.890
11 15 650 18 020
12 25110 15 480
13 17.660 14120
14 57 440 12360
[} 313320 10 720
16 19 470 9 991
17 59410 3815
8 18 560 8047
19 50 010 8027
20 32 380 7 354
N 49 680 6937
22 42470 6628
23 24730 6 560
24 21010 5138
25 17 140 6012
28 14 740 5 952
27 14 620 5837
28 12.210 1,115
29 10 880

30 9819

n 8984

Average 30 590 19 390
Lowen a 981 5837
Highaest 88 850 116 200
Pesk liow 117 300 265 000
Oay of pask 3 3
Monrhly to1sd

{rmullon cu m) 81 94 463
Rungtt {mm} 108 52
Rpinlall {mm) 100 88

Siatistics of manthly dats for previous record (Jsn 1937 10 Dec 1980

MAR

15870
66280
19 500
19 880
14 380

63220

126 800

88 460
42960
83 BSO

17 250
51.870
137200
23830
19850

16 280
131770
21.110
5 N0
B1.200

114 400
139 700
108 300

82.560
12.650

54 330
33130
24 390
19110
18 170
13610

53 940
13610

139.700

200 900

22

144 50

190
222

Mean  Avg 26 530 24 Ag0 20150
Bows  Low 44N 2974 641
{year) 1962 1963 1961
High 39 260 54 590 53 890
tyem) 1961 1956 1979
Runott. Avg 94 19 n
Low 16 9 24
High 139 174 190
Raintall Avg 109 88 a4
Low 41 20 28
High 165 194 170
Summary statistics
For 1981
Mean flow {m’s " ') 19 510
Loweit yeurty mean
Highest yearty mean
Lowest monihly mean 3.1a3 Aug
Highest manihly mean 53 940 Mar
Lowey! Qary musn 1617 9 Sep
Highati dady mean 133 700 22 M
Peak 265 000 3 Feb
10 % 49 850
50 %ute 10 650
95 %de 2002
Annusl 1018 [millson cu M) 61530
Annual rungM [mm} B11
Annyal rainfall {mm) 131%

[1941.70 rantall avetage (mm)

Station description

Broad crested wew 47 3 m brosd. rated by cCurrent meter gauging from a cableway 1 5 km upstream of the station Pre-1/10/65 rating may be less

rehiable.

APR MAY JUN na AUG 113 4 ocr NOV OEC
14 420 22210 590 2.500 7443 1712 99 550 32 840 31150
12 700 13220 32 640 25719 2187 16713 73 630 54 480 19620
10 480 17.4%0 17,890 2 466 2.049 1695 34 560 24 030 15870

91318 22 050 10 S00 2418 1807 1693 17.050 17 760 23.220

8577 12.940 +1 960 2,408 1.909 1.589 24,700 13 10 19370

8 on 14 360 11 580 8252 5824 1.641 32070 10 660 14 590

T 834 12,220 15 840 5452 11,920 1645 59 430 9159 12.150

7,332 9 60?7 16 360 3986 6625 1705 7550 B 100 10 840

6.990 8463 14 420 3613 1703 V617 85 410 ran 9115

66 9 0889 16 040 3758 5 984 1913 67 430 ? 766 8233

6 763 B 522 25690 1005 158% 22718 34 280 40 790 7570
Y028 64 24 020 2439 2644 2229 22.0%0 21 040 8032
6798 5527 12,650 2 348 2622 2128 17.040 12 450 8 068
6193 49862 21120 2153 2448 2ma 13720 9 967 1.517
5 602 4 685 17100 1.908 4148 5107 11 430 8 681 6 659
6278 5 344 11.740 1919 2976 5270 9 656 10220 5 355
4 497 5 368 8718 1837 2 445 4643 8532 9787 4 487
4 405 51723 7.238 1.970 2127 21 8OO 1,783 50 810 4411
4238 Taire 6 429 2.140 2 246 26 160 14 600 31 480 491
4 264 6.432 6 090 2518 10980 64170 18 81D 36 830 8870
4114 10 060 5 480 10 590 6.734 25920 11 690 29 090 6 930
3999 11.700 4 808 9276 4167 14 530 8924 46 920 6 236
3936 15 660 4 364 12430 3163 10020 7672 45 760 5725
6 400 12970 3 960 9 304 2676 10 880 12 030 31170 5 640

21670 12 030 3478 5 844 2427 9123 26 760 V8 430 4 899

19 960 17 500 J 180 4030 2159 T4 610 13810 33270 4 365

25 400 12 060 2 945 3707 2 056 59 040 14160 100 300 5 597

41 350 13 140 2 799 3 265 2 058 51310 29 130 45130 5 356

62 220 9 065 2738 2 853 2014 2% 450 37910 30 080 14 590

44 500 1198 2635 2653 1992 42 320 31870 38.250 38230

6414 2426 1913 52 440 45 400

12 200 10610 11 080 4 061 3 ra3 15870 32 000 27 86O 11 860
39 4685 2615 1908 1807 1617 1622 ran 4 365

62 220 22210 32 640 12 430 11920 74610 99 550 100 300 45 400

71 070 41 680 53 BBO 19110 18070 1431600 139000 1847400 BO 770
29 3 ? 21 20 26 1 27 30
2 92 28 58 ]| n 10 88 1003 4114 85 70 Fal 3117
42 18 38 14 13 54 13 95 42
17 LL] 15 58 64 170 178 122 73

i or ing monthe total 17 7 years)

15 750 1 300 7262 8.303 12070 11610 17 430 22 760 27 110
4497 1312 1 546 1675 0992 1420 3026 § 027 10 230
1974 1980 1957 1976 1976 1959 1972 1937 1963

35 240 26 750 18 570 16 440 41 340 33520 54 000 51 080 82 090
1930 1967 1922 1962 1956 1968 1967 1963 1965
b4 40 25 29 43 46 62 78 96
15 8 5 ] 4 ) 11 17 18

120 94 63 58 146 1ns 191 174 218
15 ?? 73 90 97 105 102 108 Mg

8 13 18 a 18 a 32 13 4

147 181 117 185 183 24 228 FAR 224

Factors affecting flow regime
1981
For record Ay % ol @ Reservair{s) in catchment
peaceding 1981 e 1981 @ Abstraction for public water supplies
11 200 13 ® Flow reduced by indusinal and/or
11420 1975 agricyltural sbstractions.
23 300 1966 ® Aygmentation from surlace water and for
0§92 Auvg 1976 groundwarer.
§2 090 Dec 1965
0425 23 Jun 1957
233 600 4 Dec 1960
325 600 31 M 1969
40620 123
9682 110
? 254 89
5427 B0 13
715 13
1125 ny

1161]

1981

Catchment sces {sq km). 758.9
Max alt. {m QO}): 704
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HYDROLOGICAL DATA: 1981

027025 Rother at Woodhouse Mill 1981

Measuring authonty YWA Grid relerence SK 432857 Catchment area (sq km) 352 2
First yoar. 1961 Level stn {m OD} 28 72 Max alt (m OD) 367

Daily mean gauged discharges {cubic metres pes second}

DAY JAN FEB MAR APR MAY JUN Ju AUG Stp (ol NOV DEC
1 3474 2944 13 650 B 41y 9 706 4213 1761 1 300 1371 4738 3077 6 086
2 4 090 5 507 28 980 57172 1213 9 861 1852 1298 1241 3882 2 890 4 668
3 4 350 1120 24 170 4917 7037 $ 075 1980 1118 1281 3391 2767 4120
4 3703, 6967 11 450 4514 6207 4012 1753 1334 1213 4 568 ? 586 4 554
5 3 456 5 037 8 422 42N 6 458 3548 1762 3Isn 1211 3208 2 342 3936
6 4120 4370 1230 4124 6433 3an 1 804 7 105 1230 1894 2224 4 083
7 3759 4081 7 B4t 4134 5 319 3424 1659 60/8 1 356 411 2198 4022
8 3743 8 489 6 B4S 3968 47N 37266 1642 7 986 1504 9 449 2118 3516
9 3604 43120 15670 3975 5 909 2962 2072 2 445 1288 10810 2099 3135
10 3327 20 450 24 950 3600 883 2933 1945 2012 2770 15 990 2092 2 9656
IR | 3079 10870 31 540 4037 5684 3073 1751 1802 2722 8428 2104 2853
12 4 345 8 661 15 560 3624 4 665 2 BBS 1748 1 685 2983 5762 2161 2 503
13 31y 7 268 11 400 31813 4 352 2526 1130 1542 1601 4 499 2 060 2617
14 6 063 & 041 18120 3182 3792 3104 1682 1837 24573 3 BOO 2 048 3323
15 50472 5 337 12220 3 042 3696 3002 1675 1 464 7995 I 2047 3156
16 S8n 4920 B 745 2924 4 180 2 440 1767 V409 1611 ? 802 2 065 2 696
17 10 560 4 447 7184 2824 4 B4aB 2328 1739 1527 1642 2 566 2208 2422
18 7383 4120 5 545 2693 4 385 22N 1 646 1500 2 148 7432 10 640 2317
18 7 207 ER-L 3 5814 2 560 3812 22715 1558 1540 8 037 4237 5228 220
20 6037 3603 5 251 2470 12470 2291 1 661 1608 4 991 12 390 8 335 2 961
21 11 830 J 476 24 440 2 468 4 035 2155 1625 1423 2427 5 330 4 167 3294
22 1057 488 28 630 2654 5215 2126 1799 1380 1942 314928 3902 7969
23 5 704 3759 24 500 2610 4697 2057 2 069 1433 1699 3242 5670 29133
24 4 967 3 348 15 250 751 4053 2191 1698 1410 1705 7T 004 5324 2982
25 4435 3 250 12 440 * 32 380 11190 1953 1812 1358 2145 7033 4134 2 667
26 4121 3202 11610 43 6§50 Q28 1926 1 587 1330 12 500 4 530 3 900 2643
27 3641 4 303 8222 47 690 5157 1818 1 488 1305 4963 3 848 6 008 2723
28 3 462 14 880 6828 e 570 12200 1896 1263 13 3043 Isn 8 046 3247
29 337 5 980 26 760 6 605 1 866 1 304 1 245 4726 3429 547 11 330
30 3128 5 168 13 960 5116 1792 1152 1259 12 360 J 22 7752 42 610
n 3004 4827 4638 1351 1269 3Boe 42 460
Aversge 4 878 ? 548 13 500 9 896 6277 2 961 1 bBB 1947 I 5275 3878 667
Lowest 3 009 2 944 4877 2 468 3696 1792 1263 1245 1211 2432 2 046 22N
Highes! 11 830 43120 31 540 47 690 12470 9 861 20712 7 705 12500 15 990 10 640 42 610
Peak tiow 15 080 51230 46 120 52 390 19 620 15 450 3102 136710 2030 6 270 16 140 58 680
Day of paak Fal 9 ? 27 -20 2 k] 6 30 10 18 31
Monthly totsl
{rultion cu m) 1306 18 26 36 16 25 65 16 81 768 4527 521 B 06 1413 1008 16 25
RAungH (mm) 37 52 103 73 48 22 13 15 23 40 29 46
Rainfall {mm} 55 85 132 109 86 38 27 59 124 91 59 19
Statistics of monthly data for previous record {Oct 1981 to Cec 1980— plete or g months total 2 & yasrs)
Mean  Avg 6 200 723 6 354 4 762 3637 2 350 19712 2012 2195 2 650 4623 6123
fows  Low 1287 1424 1830 1400 1569 ° 1166 0934 0 760 0712 0693] 1023 2393
(year) 1963 1963 1976 1976 1976 1976 1976 1976 1964 1972 1964 1971
High 12 Q20 22 440 14 330 13160 10110 3 856 -4 907 3323 7786 6 596 B 200 18 140
(yaas) 1977 1977 1979 1966 1967 1979 1968 1966 1965 1966 1989 196%
Runoft Avg 47 50 48 35 28 17 15 15 16 20 34 47
Low 10 10 14 10 12 9 ? & 5 5 B 18
Hgh 91 154 109 97 1 28 3r 25 57 50 &0 138
Asintpll Avg 68 LE] 62 57 60 1.3 62 62 63 57 76 71
Low 20 18 13 <13 15 1" 14 6 '8 2 33 137
High 107 180 16 122 157 126 170 LI 17 140 150 194
Summary stetistics Factore atfecting flow regime
1981
For 1981 For record As % ot ® Reservoir(s) in catchment
. preceding 1981 pre-1981 ® Flow influenced by groundwater abstraction
Mean flow {m?s " ') 5576 4161 134 and/or recharge
Lowest yearly masn . 2 540 1964 ® Abstraction for public water supphas
Highes! yoarly mean 6 364 1966 @ Flow reduced by industnial and sor
Lowest monthly mesn 1688 Jud 0693 Oc1 1972 agnicultural abstractions
Highest monthly mean 13 500 Mar 22 440 Feb 1977 ® Augmentanon from etlluent retuins
Lowest daity measn 121 5 Sep 0393 14 Jun 19713
Highest daity maan 47 690 27 Ape 78 320 23 Dec 1978
Peak S8 680 11 Dec 91 460 29 Dec 1978
10 %ale 11150 9191 122
50 %ile 3 586 2 499 143
85 %ile 1340 0874 153
Annual toled {mdlion cu m} 175 B8O 131 30 134
Annusl rynoft (mm) 499 313 134
Annyal raintgll {mem) q44 787 125
[1941.70 raintall average irmm) 764)

Station description
Velocity.-area station rated by current meter gauging from a cablewsy 35m downstream




RIVER FLOW DATA

027035 Aire at Kildwick Bridge 1981

Measuring suthority: YWA Grid telerence. SE 013457 Caichment area (3q km)} 282.3
First year: 1970 Level sin. {m OD) 87 32 Max alt {m QD) 594
Caily maan gauged discharges (cutic por d)

Dar AN Fia MAR APR MAY JUN JUn AUG 144 oct NOY DEC

1 13830 Jazs 12.830 5220 5043 1.860 0825 0626 LR 531370 TP 3 360
2 29630 23950 18 910 44% 356« 8876 0867 0588 0439 3% 160 18 210 9512
2 2B 240 396830 segn 3gn? S 249 4.116 0827 056 0492 23370 0720 8 003
4 14 £40 19 300 5831 ERAN] 4 340 3078 0749 0 555 o048 21180 7.926 V2030
5 9953 131.770 5 687 3 309 2 806 1.054 ¢ 555 0451 13110 6 200 8 319
6 9 566 9982 12570 2714 3058 2 BO9 1.337 4 020 0410 20520 5 344 1.080
7 8 052 80719 46 880 2414 263 2.793 0 980 o8 0458 30 780 4 69% & 869
8 \Q 640 14 060 29930 2 298 2.326 1746 0895 1850 0459 46 430 4258 5283
9 12.140 19 540 18 800 2414 2 140 4 808 0820 2,333 0398 42.330 1740 4.359
10 7.818 10 280 40 350 2341 2178 6010 0738 1.338 0417 34 950 3 844 20
2] 6 59 1.579 34 410 2612 1849 11,210 om 1. 006 0628 18 560 7952 3 543
12 8542 6 10 24 900 2482 1615 6576 o3 0862 0 506 12 140 $387 2.969
13 [-E:Fal 5 665 14 360 2.213 1 448 4 395 0E5 0799 0561 9576 4529 2823
14 231680 48 9 699 1.969 1 401 4 785 0624 0933 1082 7885 3926 3434
15 11430 4297 7855 1839 1497 4 695 0625 0890 1962 6146 3555 2,944
16 14 750 4 040 6.456 1 130 1624 1308 0633 0783 0902 4.964 3500 2 369
17 40030 1829 5518 1 504 1402 2726 0 665 0858 0924 4 255 61 2 378
18 19 680 3nz? 18 750 1295 1396 2 280 0167 1257 4118 816 26 840 2 260
19 17 340 3083 46 Q90 1229 1253 2 095 0 700 2 006 gan 9536 12810 2283
20 11930 2 836 38 030 118 1 380 1 880 1 940 2879 17080 10310 15 050 3a8s0
n 16 300 2633 $3 030 [ IR P] 1801 1592 3 889 1503 $611 5996 11 410 366
22 10 890 2445 sg 0o V157 1993 1414 3016 1in 3754 4614 10 760 2.998
23 8490 2 3880 51100 1.213 2274 1315 FEAYL) 0987 2997 3996 20450 2708
24 1233 2236 16 850 2.966 235 1.288 1869 o878 4 696 13250 11 490 2 505
7?5 5 050 2.201 28 000 15 480 221% 1219 1 368 0 786 3189 10 340 g5 1 968
26 6 902 2075 20 550 9819 2220 1073 1130 0 684 32.580 6 548 26 640 2 230
27 5996 2.113 13220 11610 3826 0997 04982 0624 19090 B 469 44 B40 2120
8 5098 ER- AR g 451 13020 4 158 o9n o871 0595 16 480 18 540 25 100 262%
29 4 534 T 334 12 540 2520 0859 0170 0 585 11 840 20920 14 450 13 960
30 414 5 895 8367 2 09+ 0836 o 0 %62 15 760 21070 22020 31570
3 3.747 5 009 1.966 0 660 0543 19 230 27 280
Average 12 400 8 066 22.520 4254 2448 3214 113 1176 5 o0a1 12.570 12 290 6.328
Lowes1 47 207 5 009 1N 1253 0816 0624 0543 0398 1816 1500 1968
Highet 40030 39630 58010 15 480 5 241 11210 3869 4 020 12 580 53370 44 paQ 31 870
Peak Now 55 650 64 750 £9 660 24 210 7 505 16 310 6 963 B 166 52520 61070 601’0 40 880
Day of pask 17 2 22 25 3 2 20 ] 26 i 26 30
Monthly tosl

{milion cu m} 3 2 19 51 60 22 1103 € 56 833 303 31% 1317 47 0% 31 88 16 9%
Runctt {mm) 18 &9 214 39 23 30 11 11 47 167 13 60
Rainipll ymm) 107 1] 233 64 12 67 49 57 167 187 133 68

Statistics of monthly dats for pravious recard (Dec 1958 1o Dac 1980—ncomplete or missing months total 0.3 years)

Mean  Avg 8.76] B 268 6 285 4 540 2 864 2 069 1802 2833 3608 5895 10 340 9 797

Fows  low 4 46) 4 758 2652 0922 o611 Q 605 0564 0 289 1147 0788 3 583 3175
{year) 1973 1976 1975 1974 1974 1970 1976 1976 1973 1972 191% 1971
High 11280 12820 16 100 9 586 6072 6133 5927 1020 10370 1?7320 15 580 20 820
{year) 1975 1980 1979 19710 1979 1972 1973 1980 1974 1980 1970 1979

Runod  Avg [} )} 712 60 a2 27 18 17 27 Rk 56 9% 93
Low 42 a“ 25 8 [ 6 5 3 1 7 33 3o
High 128 114 153 48 57 56 56 57 95 164 143 198

Rantall Avg 11% -] 9a 89 76 76 ad a9 115 103 134 114
Low 67 %5 a4 3 10 23 a7 17 27 37 76 42
Hagh 169 139 165 135 142 155 151 151 250 213 187 238

Summary statistics Factors atfecting flow regime

1981
For 1981 For recodd Az % of ® Reservoir(s) in catchmaent.
preceaing 1981 pie 1981

Mean flow {mly =) 060 5574 , 145 Commant

Lowest yearty mesn 31652 1971 Flows below 1 m’s - ara of hmited precision

Heghest yearky mean 7993 1979 Low flow calibrairon under re