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FOREWORD

The capricious climatic conditions which have typified much of the recent past were
again evident in 1993 which, after a very dry interlude in the late winter, saw the
continuation of a protracted recovery from the drought conditions which afflicted
much of the country over the 1989-92 period. By the year-end, the water resources
outlook was very healthy and the focus of hydrological concern had shifted to the
widespread threat of flooding. The ability of the river network to harmlessly discharge
large volumes of runoff was well demonstrated in 1993 but several notable flood
events served to underline how man’s activities can, as with drought, exacerbate the
impact of unusual weather conditions.

In developing improved water management policies and procedures to address the
problems caused by too little or too much water - and to give practical expression to
sustainable water resources development strategies - hydrometric data have an
essential role to play. A principal function of the Hydrological data UK series is to
document and disseminate information relating to contemporary hydrological
conditions and, thereby, to stimulate public and scientific interest in the associated
1ssues. The Yearbooks also provide a gateway to the extensive data holdings which
together constitute the National Water Archive.

The Hydrological data UK series of Yearbooks and reports was launched in 1985 as a
joint venture by the Institute of Hydrology (IH) and the British Geological Survey
(BGS); both organisations are component bodies of the Natural Environment
Research Council (NERC). Such a collaborative enterprise arose naturally from the
close liaison maintained between those responsible for the management of the
National River Flow Archive at IH, and their counterparts at BGS concerned with the
National Groundwater Level Archive.

The work of the national River Flow and Groundwater Level Archives is overseen by
a steering committee which includes representatives of Government departments, the
National Rivers Authority and the water industry from England, Wales, Scotland and
Northern Ireland.

A.G.P. Debney
Acting Director, Institute of Hydrology
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INTRODUCTION

The 1993 Yearbook 1s the thirteenth Yearbook in the
Hydrological data UK series and the third volume in
the third five-year publication cycle (1991-95). It is
the fifth edition since responsibility for the publica-
tion of data, upon which assessments of water
resources in England and Wales may be made, was
transferred (under the Warter Act 1989) from the
Department of the Environment to the.National
Rivers Authority.

The 1993 Yearbook represents the thirty-fourth
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 Yearbook, this volume
15 also the eighteenth edition in the series of
greundwater data publications which began with the
1964-66 Groundwater Yearbook.

Apart from summary information, surface water
and groundwater data on a national basis were
published separately prior to the introduction of the
Hydrological data UK series. In common with the
earlier editions, the 1993 Yearbook brings together
the principal data sets relating to river flow,
groundwater levels and areal rainfall throughout the
United Kingdom. Also tabulated arc water quality
data for a sclection of monitoring sites throughout
the UK; such data first appeared in the 1986
Yearbook. A comprehensive hydrological review of
the year is included together with a feature article
documenting the remarkable flood which occurred in
the River Tay basin during mid-January.

An outline description is given of the national
River Flow and Groundwater Level Archives and
the data retrieval facilities which complement them.
Introductory details are also provided of the range of
facilities and datasets available through the National
Water Archive - one of the Natural Environment
Research Counail's {(NERC) Designated Data
Centres.

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 1936-37 followed in 1939. Both these
publications were prepared under the direction of the
Inland Water Survey Commuittee. Assisted by the
Scottish Office, the Committee continued to publish
hydrological data after the Second World War; the
Yearbook for the period 1937-45 was published as a
single volume in 1952. Due to economic stringency,
the Survey was suspended in 1952 for a period of
two years but was then re-formed as the Surface
Water Survey Centre of Great Britain. A Yearbook
covering the ycars 1945-53 was published in 1955.

.
A

In 1964 the Survey was transferred to the Water
Resources Board where it remained until the Board
was disbanded 1n 1974. The work of collecting and
publishing surface water information in England and
Wales then passed to the newly created Water Data
Unit of the Department of the Environment (DoE).
Yearbooks were published jointly each year by these
organisations and the Scottish Office for the watezr-
years 1953-54 to 1965-66; 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 in-
clusion of the first records from Northern Ireland and
in recognition of the move away from single year
volumes. Two volumes of Surface Water: United
Kingdom, covering the years 1971-73 and 1974-76
were published jointly by the Water Data Unit, the
Scottish Development Department (now - The Scot-
tish Office Environment Department) and the De-
partment of the Environment for Northern Ireland.

Following the transfer of the Surface Water
Archive to the Natural Environment Research
Counci! in 1982, the final edition of Surface Water:
United Kingdom, for the years 1977-80, was pre-
pared by the Institute of Hydrology at the request of
the Water Directorate of the Department of the
Environment, and published in 1983.

The 1981 and 1982 Yearbooks were prepared
concurrently and were, in 1985, the first Yearbooks
published by the Natural Environment Research
Council. Further Yearbooks - the editions for 1983 10
1991 - were published over the following seven years.

A compilation of ‘Groundwater levels in England
during 1963, which was produced by the Geological
Survey of Great Britain (prior to 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 Ground-
water Yearbook serics 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 introduced
in 1978 with the production of the 1971-73 volume,
also published by the Water Data Unit.

Following the transfer of the Groundwater
Archive to the Institute of Geological Sciences (now
the British Geological Survey), 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. Subsequently,
groundwater level data have been included in the
Hydrological data UK publications.



SCOPE AND SOURCES OF INFORMATION

The format of the 1993 Yearbook follows that of the
recent editions in the Hydrological data UK series.
The Hydrological Review examines rainfall, cvapo-
ration, soil moisture, river flow and groundwater
conditions throughout the year. The following data
sections provide detailed coverage for the featured
year, and for comparison purposes, period of record
reference statistics are also given,

Emphasis is placed upon ready access 1o basic
data both within the Yearbook and through the
complementary darta retrieval facilities.

A companion publication to the individual Year-
books - the ‘Hydrometric Register and Statistics’
volume - provides a comprehensive reference source
for hydrometric infermation which does not change
materially from year to year; the second edition (for
1986-90) (see page 172) was published in 1992.

The Yearbook contents have been abstracted
primarily from the National River Flow and
Groundwater Level Archives. Water quality data
have been provided from the Harmonised Monitor-
ing Archive which is currently maintained by the
Environmental Protection Statistics Division of the
Department of the Environment (DoE). Similar data
from Northern Ireland have been provided by the
Environmental Service of the Department of the
Environment (NI).

The National Rivers Authority (NRA) is re-
sponsible for the initial collection and processing of
most river flow and groundwater level data in
England and Wales. Following the 1989 Water Act,

the new Water Service PLCs assumed responsibility
for a small number of important monitoring sites for
which historical - and a few contemporary - data sets
are held on the River Flow and Groundwater Level
Archives, The seven River Purification Boards
(RPBs) are responsible for most hydrometric data
acquisition in Scotland. In Northern Ireland respon-
sibility is shared between the Depariments of
Environment and Agriculture. These organisations
also supplied valuable material relating to significant
hydrological events during 1993.

The majority of the rainfall data, and some of the
material incorporated in the Hydrological Review,
has been provided by the Metcorological Office. For
historical comparisons of the rainfall over England
and Wales, a data set based upon the homogeneous
series derived by the Climatic Research Unit of the
University of East Anglia has been used.

Most of the rainfall data published in the
Hydrological data UK series are in the form of
monthly rainfall totals for catchment areas (see page
36). For details of pre 1992 monthly and annual
rainfalls associated with individual raingauge sites
reference should be made to the ‘RAINFALL’ series
published regularly by the Met. Office. Brief details
of rainfall and climatological data sets published by
the Metcorological Office, are given below.

The Natural Environment Research Council
acknowledges and extends its appreciation to all who
have assisted in the collection of information for this
publication.

Rainfall and Climatological Data

The Meteorological Office maintains the national
archives of rainfall and climatological data at its
headquarters at Bracknell. Specific items, such as
daily and hourly rainfalls from gauges and radar
(from the PARAGON system) may be obtained by
application to Met. Office Commercial Services
Rainfail Section (address opposite, Tel: 01344
856849). Summaries of the data are also published
regularly and a list of current titles 1s given below:

1. Monthly Weather Report

This is published monthly and contains climato-
logical means for more than 550 UK observing
stations; in addition an introduction and annual
summary are produced yearly. The publication
should be available about a year after the month
concerned, costs around £3 and is available only
from Her Majesty’s Stationery Office (HMSQ)
or their stockists.

2. MORECS (Meteorological Office Rainfall and
Ewaporanion Calculation System).
This is a weekly issue of maps and tables of
evapotranspiration, soil moisture deficit, effec-
tive rainfall, stress and the hydrometeorological
variables used to calculate them. The data are
used to provide values for 40 km squares and
various sets of maps and tables are available
according to customer requirements.

Further information about these and other publica-
tions may be obtained from:

Meteorological Office, Commercial Manager,
Commercial Services, Johnson House,
London Road, Bracknell,

Berks RG12 28Y

Tel: (01344) 856207
Fax: (01344) 854906



HYDROLOGICAL REVIEW OF 1993

Summary

The drought conditions which characterised much
of castern and southern Britain until the summer
of 1992 moderated rapidly in the latter half of the
year and the hydrological transformation continued
into 1993, The persistence of rain-bearing frontal
systems across southern Britain soon allayed any
lingering concern for the water resources outlook
and, by the autumn, the focus of hydrological
concern had shifted decisively from the leng term
rainfall deficiency 1o the widespread threat of
flooding. Over the latter half of the year the
recovery in runoff and aquifer recharge rates was
remarkable. One important consequence was a
substantial headwater extension of the river net-
work. This was especially noticeable in eastern and
southern England where, a year previously, many
springs and winterbournes were dry and the asso-
ciated loss of amenity and aquatic habitat was
considerable,

The overall improvement in water resources
from mid-1992 was exceptional but uneven. In
southern Britain the late winter and early spring of
1993 rekindled fears of a further drought cpisode -
the rainfall over England and Wales for February
and March was the second lowest for 200 years -
but a wet April heralded a very protracted wet
phase which extended well into 1994 in many
areas. The autumn was especially wet in much of
southern and eastern Britain. By contrast a dry
interlude in western Scotland, which began in
August and continued into the early winter,
brought an end to an exceptionally wet phase
which - in the west - could be traced back to
1988. In 1993 some Highland catchments regis-
tered their driest August-to-November period in
twenty years and isolated examples of drought
stress could be identified - for instance the very
limited late-autumn storage in a number of upland
reservoirs restricted hydro-power generation and
new period-of-record monthly mimmum flows
were established on an appreciable proportion of
Highland rivers.

Regional rainfall totals for 1993 were mostly a
little above the long term average and, significantly,
spatial contrasts were much less marked than in the
preceding five years. Overall, a distinct moderation
in the normal north-west/south-east rainfall gradi-
ent across Great Britain could be recognised. The
relative wetness of eastern and southern Britain was
the principal reason for the rapid recovery of
groundwater levels in the major aquifers. An impor-
tant contributory factor was the relatively modest
temperatures, certainly by comparison with the
extremely warm years of 1989 and 1990. Tempera-
tures for 1993 as a whole were close to the average,
but sull continued a sequence with above average

temperature stretching back to 1987. Nonetheless,
potential evaporation losses were up to 200 mm less
than in 1990 in some areas and soils were generally
much mere meist than in the summers of 1988-1991,
Soil moisture deficits (SMDs) developed only slug-
gishly during 1993 and most were rapidly eliminated
in the early autumn heralding one of the longest
aquifer recharge seasons in modern times. By year-
end, water-tables were close to seasonal maxima over
wide areas, only 18 months after overall groundwater
resources had been exceptionally depressed - on the
evidence of a limited network of long term monitor-
ing sites, groundwater resources in the summer of
1992 had been the lowest since at least the turn of the
century.

Very wet conditions characterised January and
December 1993 and triggered several exceptional
flood events. In Scotland the January flooding added
o the cluster of notable events recorded over the
1988-92 period which has substantially increased the
cxpected frequency of damaging spates in some
regions. An unusual feature of the December flood-
ing in parts of southern England was the role played
by the remarkably high groundwater levels which
resulted in some Chalk welis and borcholes
overflowing around the end of the year. Floodplain
inundation was also widespread following heavy
rainfall in May and Ocrtober; more localised flooding
resulted from a number of intense thunderstorms in
the late summer and carly autumn. Generally,
however, the abundant rainfall from the spring was
well distributed through time - an important factor
in mitigating the threat of widespread flooding.
The ability of the natural drainage nerwork (o
effectively discharge substantial volumes of runoif
was well demonstrated in 1993 and flooding was
mostly less extensive than the rainfall figures might
suggest.

Rainfall

The rainfall pattern throughout the United King-
dom relauve to the 1961-90 average is shown in
Figure 1; Figure 2 illustrates the actual rainfall
totals in millimetres. Below average annuat rainfall
throughout much of north-western Britain con-
trasted with the wetness of the eastern seaboard and
produced relatively subdued regional differences in
precipitation totals. The range of the ischyets
featured on Figure 2 is moderate, particularly when
compared with the exaggerated ranges which have
typified much of the recent past. Annual precipita-
tion totals exceeded 3000 mm in parts of the
Scottish Highlands but were less than 550 mm in a
few low-lying districts adjacent to the Thames
Estuary; Southend reported the only sub-500 mm
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TABLE 1 1993 RAINFALL IN MM AND AS A PERCENTAGE OF THE 1%61-90 AVERAGE

Oct1- Apr-
1993 RN - - Year Mar Sep
1992793 1993
United mm 177 33 59 102 100 68 94 62 101 96 74 190 1156 636 527
Kingdom % 161 43 66 157 139 94 129 69 102 87 67 168 107 104 112
England and mm 113 16 26 94 89 65 82 55 113 89 T4 167 983 460 498
Wales % 128 25 36 157 139 100 132 72 147 105 82 178 110 93 123
Scotland mm 307 66 122 114 115 72 113 75 76 118 76 234 1488 989 565
% 203 65 98 150 134 84 120 64 54 76 50 155 104 118 94
Northern mm 142 3 67 125 137 76 108 68 108 40 60 196 1158 544 622
Ireland % 128 40 76 195 193 107 161 15 110 35 58 188 109 L] 135
North West mm 162 18 38 123 128 57 109 BO 87 51 65 247 1165 629 584
{NRA) % 134 23 40 173 17 70 128 75 76 40 53 199 97 94 109
Northumbria mm 108 16 25 123 119 39 59 77109 9 63 136 965 401 526
(NRA) % 129 27 36 220 192 65 91 95 149 120 73 168 13 88 132
Severn-Trent mm 82 9 16 79 8O 72 9 43 96 14 67 139 836 352 449
(NRA) % 117 17 26 144 136 122 149 64 150 16 94 181 111 89 126
Yorkshire mm 91 19 15 102 33 47 67 78 132 62 63 136 895 375 509
(NRA) % 115 33 22 173 138 8 114 105 194 85 ' 79 164 109 85 134
Anglian mm 57 17 17 71 53 49 69 45 105 %0 70 85 728 288 392
(NRA) % 114 46 36 154 110 95 141 82 214 176 121 155 122 97 132
Thames mm 86 7 24 84 61 56 55 33 [{¢3) 111 47 105 772 365 392
(NRA) % 134 16 43 168 109 102 112 57 175 179 72 150 t12 101 120
Southern mm 95 9 30 0 57 53 62 37123 14 63 154 907 437 422
{NRA) % 119 17 48 170 106 98 129 65 178 168 74 188 1é 98 126
Wessex mm 119 9 40 83 61 69 75 36 120 122 63 167 964 458 444
(NRA) % 137 14 57 157 100 121 144 55 167 154 76 180 115, 96 123
South West mm 171 22 33 98 131 108 127 39 168 119 107 263 1386 660 671
({NRA) % 124 22 33 142 182 157 184 46 18] 103 86 189 118 92 147
\E’cl}h mm 194 24 35' 113 133 98 111 75 118 Bl 13 275 1370 T4 648
(NRA) % 136 25 33 14] 162 124 144 74 103 59 14} L0 104 92 121
Highland mm 395 120 154 85 95 83 143 85 52 138 67 275 1692 1343 543
R.P.B. % 210 94 95 93 103 45 135 67 30 70 33140 96 125 79
North East mm 157 35 54 69 11 59 82 70 84 170 44 115 1050 527 475
R.P.H. % 159 54 69 115 161 89 112 80 97 175 44 124 108 99 107
'I’ﬁy mm 343 27 116 134 129 58 %0 58 103 126 77 175 1436 832 572
R.P.B. % 238 28 106 216 155 19 117 62 90 97 64 138 117 115 114
Forth mm 261 19 92 111 124 72 76 51 80 107 73 189 1255 675 517
R.P.B. % 221 24 98 1BB 168 104 101 54 73 93 65 172 113 107 107
Clyde mm 351 70 163 159 119 77 138 89 75 66 114 W6 1727 1137 657
R.PB. % 186 5¢ 111 180 131 83 127 66 42 34 03 171 102 113 95
Tweed mm 161 16 43 124 134 62 55 53 92 135 55 176 1106 514 520
R.P.B. % 161 24 54 218 189 95 73 60 103 142 59 189 114 98 117
Soiu‘ay mm 217 29 106 165 147 72 1% 65 102 54 97 269 1424 804 652
R.PB. % 139 29 91 214 173 86 112 55 T 34 67 182 100 98 109
Western Isles, mm 250 100 118 91 52 96 110 76 45 100 98 192 1328 958 470
Orkney and % 198 119 117 147 88 157 157 88 38 75 74 150 14 136 103
Shetland

Note: 1n 1993, the Northumbna and Yorkshire and South-West and Wessex regions of the National Rivers Authority were amalgamated.
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annual total in the UK. However, the area enclosed
by the 600 mn isohyet for 1993 was very restricted
and provides a clear contrast with 1989, 1990 and
1991 when most of the English lowlands was
embraced.

In percentage terms, the wettest localities were
predominantly coastal; a number of widely distn-
buted pockets registered annual rainfall totals more
than 253% above the 1961-90 mean and a few
districts, for instance on the Isle of Wight, reported
their wettest year since 1960. Of greater hydro-
logical significance was the substantial proportion
of the eastern lowlands of Scotland, East Anglia
and southern England where rainfall exceeded
115% of the average. In southern Britain the
largest positive anomalies were broadly coincident
with the major aquifer outcrop areas (see page
147) - a feature of 1992 also, Generally, the
lowest percentage annual rainfalls for 1993 were
associated with the wettest regions. Rainfall over
much of the Scottish Highlands, the Lake District
and the mountains of North Wales fell short of the
average by an appreciable margin. For example at
Achnasheen (Highland Region), where January was
exceptionally wet, the annual total was 84% of the
long term average.

A breakdown of the annual, half-yearly and
monthly actual and percentage rainfall totals in 1993
15 given in Table 1 for the major administrative
divisions in the water industry; the original 10
regions of the National Rivers Authority (NRA)
have been retained to maintain consistency with
carlier Yearbooks and allow better spatial differen-
tiation. On a nationwide basis, the 1993 rainfall total
was around seven per cent above the 1961-90
average with England and Wales, Scotland and
Northern Ircland each modestly exceeding the aver-
age. The 985 mm total for England and Wales was
the highest since 1986 and ranks sixth wettest over
the last 25 years. Year-on-year variability in rainfall
amounts over the last decade has been considerable
but, overall, the 198493 average is very close to, if
marginally above, the long term mean. Scotland
provides a very different perspective. Although the
annual rainfall was again appreciably above average,
1993 was the driest year since 1987 and ranks only
fourth wettest since 1978. Rainfall over this 15-year
period 1s approaching 20% above that for the
preceding record in a series from 1869 - a remark-
able increase over such an extended period. Long
term rainfall accumulations for Scotland, up to the
summer of 1993, are unprecedenied over a range of
timespans. For example, five of the weltest ten years
on record have been registered since 1980 and the
six-year total for the period ending with 1993
substantially exceeds any 72-month accumulation
for the pre-1988 record.

Temporal variations in rainfall through the year
were more significant than spatial variations in 1993.

Table 2 lists regional accumulated rainfall totals over
a range of timeframes - with estimates of the
corresponding return periods. A measure of the
remarkable contrast in weather patterns during and
following the reccnt drought may be gauged by
comparing the percentage rainfall - and associated
return periods - in columns four and five. For the
Anglian region, rainfall over the latter half of the
drought and during the post-summary 1992 recovery
both have return periods in excess of 100 years.
Within 1993 the most compeiling regional contrasts
were over the late summer and autumn.

Following a very wet January, persistent anti-
cyclonic conditions resulted in notably low rainfall
totals in February and March. The two-month
rainfall total was the lowest on record for many
English catchments and for some, including the
Trent, a new two-month minimum (for any start
month) was established. Rain-bearing frontal systems
began to penetrate the eastern lowlands in late March
and a sequence of vigorous depressions produced very
wet conditions in most regions through into the late
summer. April and May were especially wet with
some areas registering almost ten times the combined
rainfall of the preceding two months. A number of
catchments in northern Engiand followed their driest
February/March in twenty years with the wettest
Apnil/May for more than fifty. Rainfall accumula-
tions over the four months to July were also
outstanding in some regions. Northern Ireland
recorded its highest April-July rainfall total this
century and many catchments in the South-West and
South Wales exceeded their previous highest by a
very wide margin - albeit in records of mostly less
than 30 years. Following a respite in August, when
lengthy sequences of dry days were reported in
southern England, a westerly airflow again became
entrenched carrying an unremitting series of active
frontal systems across the UK.

The September-December period was the wet-
test for nearly 30 years in large parts of the English
lowlands, with the exception of 1992 in a few central
southern areas. Many southern and East Anglian
catchments registered record rainfall accumulations
over the last four months of the year with totals
typically 40-70% above average. More notably, the
Anglian region as a whole recorded its wettest four-
month sequence for at least 15 years and, very
unusually, registered higher August-November rain-
fall than western Scotland; many western Highland
catchments experienced their driest such period
since 1973, recording only around half the average
rainfall, a very notable contrast with the totals which
have typified the recent past.

The autumn storms produced widespread fails
in excess of 30 mm on a number of occasions. From a
hydrological viewpoint, the most significant indi-
vidual storm was that of the 11/12th October which
produced two-day totals exceeding 50 mm in a large
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TABLE 2 NATIONAL AND REGIONAL RAINFALL ACCUMULATIONS FOR SELECTED DURATIONS WITH ESTIMATES
OF RETURN PERIODS

Jul 92- Eu Apr- Ext. Aug- En Jul 92- Est. Mar 90- Ear.
Jan 93 RP Dec 93 R.P. Nov 93 RP Dec 93 RP. Jun 92 RP
(yn) (yn} (yr1) (yrs) (yr)
England and mm 722 828 331 1592 1693
Wales %LTA 126 10-20 123 10-20 101 2-5 115 10-20 82  40-60
NRA REGIONS
North West mm 913 947 283 1916 2464
WLTA 114 2-5 104 2-5 60 25-40 102 2-5 90 5-1¢
Northumbria mm 617 816 340 1474 1762
wLTA 113 2-5 128 15-25 108 2-5 112 5-10 90 5-10
Severn-Trent mm 609 729 280 1363 1438
®WLTA 131 15-25 128 15-25 105 2-5 119 10-20 83 25-40
Yorkshire mm 616 770 335 1420 1533
WLTA 119 5-10 125 10- 114 2-5 113 5-10 81 40-60
Anglian mm 512 637 310 1183 1065
WLTA 140 40-80 138 60-90 146 20-35 130 110-150 77 140-180
Thames mm 612 655 294 1298 1218
“WLTA 143 40-60 125 10-15 120 2-5 123 20-35 76 B80-120
Southern mm 647 173 157 1459 1394
WLLTA 129 10-20 133 20-35 123 5-10 122 15-25 ™ 50-80
Wessex mm 687 796 341 1532 1507
®WLTA 129 10-15 129 15-25 114 2-5 119 10-20 79 50-80
South West mm 955 1160 433 2170 2176
%LTA 125 -15 139 60-90 104 2-5 121 15-25 82 30-45
Welsh mm 1084 1117 87 2260 2565
%LTA 125 10-15 116 5-10 78 5-10 111 -10 86 10-20
Scotland mm 1290 993 345 2471 3595
WLTA 134 90-130 94 2 61 70-100 110 5-10 111 10-20
RIVER PURIFICATION BOARDS
Highland mm 1633 1023 342 2930 4552
WIL.TA 137 110-150 80 10-20 49  >200 106 2-5 115 30-50
North East mm 724 804 368 1617 2143
“WLTA 114 5-10 110 2-5 99 2-5 107 2-5 97 2-5
Tay mm 1127 950 364 2220 2844
WLTA 140 60-90 108 2-5 79 5-10 117 10-20 102 2-5
Forth mm 987 883 31 1981 2607
WL TA 134 40-60 108 2-5 72 10-15 115 10-20 104 2-5
Tweed mm 791 886 335 1736 2193
“ITA 125 10-20 122 10-20 92 2-5 116 10-20 99 2-5
Solway mm 1140 1072 318 2347 3251
wLTA 119 5-1 102 25 56 40-50 106 2-5 101 2:5
Clyde mm 1510 1143 344 2886 4409
%LTA 130 30-40 92 2-5 50 >200 108 2-5 116 30-50

R.P.= Return period. 9%[.TA = Percentage of the 1961-90 average.

Return period assessments are based un tables provided by the Meteorological Office®. These assume astartina specific month; return periods for
a start in any moath may be expected 1o be an order of magnitude less - for the longest durations the return period estimates converge. "Wet' retum
periods are underlined.

The Tables reflect ranfall totals over the period 1911-70 only and the esumate assumes a sensibly stable climate.

"'l'abony, R.C., 1977. The variability of long duration rainfall only over Great Britain, Scientific Paper No. 37, Meteorological Office (HMSQ).
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number of lowland districts. Coming at a time when
soil moisture deficits had been largely eliminated,
this storm, which included a number of very active
convective cells, produced widespread surface flood-
ing and triggered a brisk increase in aquifer recharge
rates. The October storm is well represented in

Table 3 which lists rain-day totals having associated -

return periods in excess of 100 years. Further details
of other notable rainfall events are given in the
Hydrological Diary on pages 21 to 24. Exceptional
" rain-day totals were rare towards year-end but a
sequence of active frontal systems - echoing the
weather conditions early in 1993 - produced signifi-
cant rainfall throughout December which for most of
southern Britain was the wettest month of the year -
in some western districts the combined January and
December rainfall accounted for almost 40% of the

Evaporation and Soil Moisture Deficits

Although temperatures were again above the long
term mean, 1993 was significantly cooler than the
preceding five years. Nonetheless, the last six years
represent the warmest such sequence in the Central
England Temperature Series which cxtends back to
1659.' Over this period, and especially in 1989 and
1990, Potential Evaporation (PE) rates have been
exceptionally high; typically 20% above average and,
at umes, more typical of thosc which characterise
western France.

1993 saw a return to more normal evaporative
demands. PE losses were mostly above average but
well within the normal range and commonly 150 mm
less than the corresponding totals in the recent past.
The relauvely moist summer soils resulted in actual
evaporation {AE} losses falling short of PE by a

annual total.

TABLE 3 DAILY RAINFALLS IN 1993 WITH RETURN PERIODS EXCEEDING 100 YEARS

D-rri .

Staton Name County Ged Amount Return
(Rl-rr-:hy) Number Reference (o) Perod*
29A()f3|<93 662549 Doune Highland NS 313981 139.0 150
13.0593 016991 Bywell Northumberland NZ 047616 76.0 110
25.05.93 260074 Uffington, Sower Hill Oxfordshire SU 303874 128.7 1320
08.06.93 380837 Culdrose RNAS Met.Office Cornwall SW 672257 122.7 720
10.06.93 114377 Thornton Resr. Leicestershire SK 473072 88.4E 190
10.06.93 238605 Thornwood S.Wks Auto Sta. Esssex TL 476048 96.2 360
10.06.93 534494 Conway Mussel Tanks Gw)‘ncdd SH 785773 137.0 1440
1 l.(}6‘93 25035 Aynho Grounds Northamptonshire SP 309321 76.6 130
1 1,66.93 373224 Davidstow Moor Cornwall SX 147857 143.6 520
11.06.93 390388 Jennet's Resr. Devon SS 444247 89.1 150
11.06.93 390480 Bideford, King George's Field Devon 55454271 81.2 110
11.06.93 395728 Combe Martin Devon 55590468 92.1 110
11.06.93 396371 Lynmouth, Glen Lyn Devon §8 724493 124.0 290
11.06.93 512688 Pontfaen, Delnant Dyfed SN032340 118.8 310
11.06.93 513071 Brynberian, Tafarn-y-bwlich l')lyfcd SN 088339 98.4 100
11.06.93 513226 Nevern, Rhoswrdan Dyfed SN089424 100.6 240
13.07.93 967747 Lough Mourne W.Wks Antrim, N.Ireland 1] 425921 §2.7E 130
09.09.93 938051 Altnagelvin Cemetery Londonderry, N.Ireland 1C 453151 67.4 110
09.09.93 938112 Cloghole P.Sta Londonderry, N.[reland 1C 489200 73.0 180
09.09.93 938308 Carmoney W.%ks Londonderry, N.Ireland 1C 503197 76.3 190
06.10.93 797616 Kiltarlity Highland. NH 503403 735 130
06.10.93 798112 Lentran Highland NH 578436 77.2 160
06.10.93 806285 Loch Duntelcharg Highland NH 627328 96.8 240
06.10.93 806646 Culloden, Leanach Highland NH 751452 104.3 450
06.10.93 807613 Clunas Tr.Wks Highland NH 874465 88.5 110
11.10.93 218117 Theberion Suffolk TM 437660 87.8 260
11.10.93 218185 Upper Abbey Suffoik ‘TM 453645 75.0 130
11.10.93 218315 Aldeburgh Suffolk TM 458582 73.5E 110
11.10.93 219170 Aldeburgh, Linden-Road Suffolk. TM452575 774 140
12.10.93 150411 Leverton, Highgate Lincolnshire TE 411476 73.6 130
12.10.93 207568 Heydon Norfolk TG 107266 71.8 10¢
12.10.93 283710 Bagshot, [.utines Farm Surrey SU 9218640 83.2 160

“Based on the methods and findings of ihe Flood Studics Report! as implemented by the Met. Office? whereby a return period can be assigned to the
catch ot a particular raingauge. Those exceeding a 160-year return period are classified as *very rare’ events. The return periods in Table 3 have
been rounded 10 the nearest 10 years.

! Flood Swudies Report 1975 Natural Environment Research Counail (5 vols, reprinted-1993),

? Keers, L.F. and Wescou, P. 1977. A computer-based model for design rainfail in the United Kingdom: Meteorological Office Scieatific Paper

No. 36.
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much smaller amount than is typical and AE totals
were close to the highest on record in some eastern
areas. As in 1992, the very moderate SMDs (relative
to the long term average) which obtained in most
areas by the early autumn allowed a rapid recovery
in runoff and recharge rates as evaporation rates
declined into the winter. The crucial hydrological
role played by evaporation and soil moisture con-
ditions, in the lowlands especially, is underlined by
the contrast between runoff in the 18-month periods
bracketing the summer of 1992. During the drought,
when rainfall was around 20% below average, runoff
fell to below half the long term average in parts of
eastern England. Rainfall was around 20% above
average from the late summer 1992 to the end of
1993 but, with evaporation much moderated and
soils close to saturation for long periods, it was very
much more hydrologically effective. Consequently
runoff and recharge rates increased markedly to
more than 50% above average and several times the
rates measured during the corresponding seasons in
the drought.

Computed MORECS (see page 2) potential
evaporation totals for 1993 are mapped on Figure
3 - the modelled assessments assume a grass cover
and a soil of medium water-retention capability.
Annual losses range from above 600 mm in some,
mostly coastal, locations (where wind is an impor-
tant factor) in southern Britain to a little above
400 mm in parts of the Scottish Highlands. In all
regions PE totals were, as in 1992, close to the
long term average. AE losses displayed a similar
geographical pattern but the relatively moist soils
resulted in annual totals well above the average in
much of English lowlands. For large parts of East
Anglia and the South-East the 1993 totals were
unprecedented in the 35-year MORECS series.
This is confirmed by Table 4 which ranks the ten

TABLE 4 HIGHEST RANKED ANNUAL ACTUAL EVAP-

ORATION TOTALS (FOR A GRASS COVER)

MORECS SQUARE MORECS SQUARE
120 140

{NORFOLK) (CAMBRIDGESHIRE)
YEAR AE (mm) YEAR AE (mm)
1993 569 1993 539
1992 550 1992 536
1966 549 1986 530
1965 543 1987 527
1986 537 1967 520
1982 536 1988 517
1985 533 1982 514
1973 533 1966 512
1987 531 1965 511
1968 529 1985 504
1961-92 Av. 483 443

HYDROLOGICAL DATA: 1993
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Figure 3 Potential evaporation (for a grass cover) in 1993
Data source: MORECS

highest annual AE totals for two MORECS
squares in East Anglia. For both squares, 1993 and
1992 rank first and second respectively, under-
lining the contrast with the preceding three years
when AE losses were, on average, around 100 mm
lower.

Figure 4 illustrates the variation in PE, AE, and
SMDs for five representative MORECS squares -
the location of which are shown on Figure 3. Broad
similarities may be identified between 1993 and 1992
but, western Scotland aside, the most significant
feature of the temporal patterns are again the
contrasts between the last two, and the preceding
three years. The recent past has been very volatile in
terms of evaporative demands and the large differ-
ence in magnitude between the annual PE minus AE
totals provide a measure of the unusual climate
conditions experienced since the mid-1980s. The
length of time lowland soils were at or close to field
capacity over the 1992/93 winter — commonly three
times that which typified the 1988/89 to 1991/92
winter sequences in the lowlands - allowed recharge
to extend over the full half-year. The rapid eradica-
tion of SMDs in the early autumn of 1993 once again
promised a protracted recharge season over the
ensuing winter.
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Runoff

Runoff for Great Britain as a whole in 1993 was
marginally above the 1961-90 average and the 11th
year in the last 15 when runoff has exceeded the
mean, Spatial variability in runoff was rather muted
and much diminished relative to the exaggerated
regional contrasts which characterised much of the
preceding five years. Over this period the north-
west/south-east gradient was reinforced even more
heavily than for rainfall. In 1992 relatively high
runoff in the East Midlands and central southern
England provided a counterbalance to the estab-
lished pattern and in 1993 - when abundant runoff
was again a feature of parts of south-eastern Britain
- below average runoff in some western Highland
catchments helped establish a tendency, still weak,
for the average runoff gradient to be moderated:
Figure 5 provides a guide 1o 1993 runoff totals for
Great Britamn expressed as a percentage of the
average for 1961-90; this is the first standard 30-year
period for UK runoff and was selected to correspond
with the latest standard rainfall period. Following a
quicscent decade in the 1980s, the gauging station
network has shown significant growth over the last
five years but runoff data remain sparse in a number
of mostly upland areas. As a consequence Figure 5 is
least precise in north-western Scotland and the
Welsh mountains. Technical measurement difficul-
ties, combined with the effects of artificial drainage,
are such that direct momtoring of runoff in some
low-lying parts of the English lowlands is under-
taken at few sites. In such areas assessments of
residual rainfall (rainfall-evaporation} were used to
help delineate runoff isopleths. A similar approach
was used for Northern Ireland where only limited
river flow data were available for 1993. Insufficient
confirmatory flow data exist for the Scottish Islands
or for Anglesey to allow runoff to be established with
any confidence.

In 1992, notably high rainfall totals for many
English lowland catchments coexisted with relatvely
low runoff torals - a consequence of depressed
groundwater levels and the corresponding minima}
contribution from baseflow over much of the first
eight months of the year. Some parallels could be
recogmsed in 1993 especially in the east of the
Anglian region. Further west however, the above
average groundwater levels through the 1992/93
winter, and the clevated water-tables in the latier part
of 1993, contributed to very healthy runoff in
permeable catchments. Hydrogeological influences
on runoff meant that, overall, there was only a limited
measure of consistency between the isopercentiles of
rainfall and runoff for 1993. Runoff maps can only be
broadly indicative below the regional scale; at the
catchment level much greater spatial contrasts may be
discerned. In north-eastern Scotland for example, the
generalised isopleths on Figure 5 obscure a few areas
where the 1993 runoff was marginally below that

HYDROLOGICAL DATA: 1993

for the preceding record; however where catchments
have runoff records of around 15 years or less the
average itself is unlikely to be fully representative.
Over much of the South-East, Chalk rivers registered
more runoff in 1993 than neighbouring rivers
draining impervious catchments; a reflection of
abundant spring flows resulting from the heavy
rainfall over the latter third of 1992. But even where
catchments are geologically similar, large runoff
diffcrences can occur. An extreme example is
provided in Yorkshire where average runoff was
registered by a number of gauging stations in the
Chalk of the southern Wolds but the Boynton gauging
station, on the ephemeral Gypsey Race, registered
less than 20% of the long term average for 1993 - the
post-drought recovery in groundwater levels did not
produce average flow at Boynton until November. As
elsewhere, stretches well above the perennial head of
such strcams can remain dry over many years,
correspondingly, the nominal runoff close to catch-
ment divides can be minimal.

Spate conditions early and; more persistently,
late in the year provided a notable contrast with the
moderate late summer river flows in many catch-
ments but, commonly, the normal seasonal decay and
recovery of runoff rates was masked by large
variations in monthly flow rates. Very steep reces-
sions in the late winter were associated with a decline
in some reservoir stocks, in the west particularly,
which generated some concern regarding water
supply prospects for the ensuing summer. However
runoff rates increased briskly during April and May
and a very notable further recovery occurred over
the last third of the year. Figure 6 illustrates monthly
mean flows (the blue trace) over the 1989-92 period
for 16 representative rivers; the period of record
monthly maxima and minima are also illustrated
together with the long term monthly average. Flows
for the Kingston gauging station on the Thames have
been adjusted to take account of the major upstream
abstractions for London’s public water supply.
Figure 7 illustrates flow duration curves for four
representative gauging stations; such curves enable
the proportion of time that river flows fall below a
given threshold to be identified. With the exception
of rivers in north-western Britain, flows exceeded
95% of the time in 1993 were generally well above
average. This was true of the entire flow range for
some lowland rivers sustained principally by
groundwater. Similar characteristics could be 'iden-
tified for responsive rivers in the South-West but,
generally, the 1993 regimes for rivers in western and
northern Britain conformed reasonably closely to
normal.

A predictable feature of the monthly flow
hydrographs is that seasonal variations were less
marked in rivers reliant principally on baseflow. For
some rivers e.g. the Iichen, runoff dipped only
slightly through the summer before continuing a
brisk increase which began in mid-1992. Many rivers
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Figure 7 Flow duration curves for 1993 and the preceding record

in southern England remained at, or above, average
throughout much of the year with some exceptional
runoff rates registered near year-end (and continu-
ing into 1994). One consequence of the high flows
and the near saturated soils throughout much of 1993
was that catchments remained vulnerable to flooding
for relatively lengthy periods. Major floodplain
inundations were common in Scotland in mid-
January and rivers registering record January totals
showed a wide distribution — from the River Earn
(Tayside) to the Hampshire Avon. The Tay (see
page 25) was only one of many rivers which recorded
outstanding flow rates in mid-month continuing a
sequence of winters which have featured notable
flood events. For the third time since 1989 a new
peak flow was recorded on the River Teith (Central
Region) in a 38-year series.

April again saw maximum monthly runoff totals
eclipsed in northern Britain but thereafter, summer
flooding was, as usual, very restricted in extent. High
runoff rates were registered in the South-West
during June and thunderstorms — particularly in
September and October - produced substantial
surface flooding, albeit spatially restricted, in parts
of the South-East, London especially. The peak
flow on the 12th October at Panshanger Park on the
River Mimram was the highest in a 40-year series,

eclipsing the record established in May 1992. More
notably, the daily mean flow on the 13th at Feildes
Weir on the River Lee is the second highest in a
record from 1879. Steep recessions throughout late
October and early November resulted in several
seasonal minima in parts of North Wales and
western Scotland but subsequently runoff rates
climbed dramatically in the early winter. Following
two years in which new hydrometric records estab-
lished for United Kingdom gauging stations were
principally related to low flows, there was a heavy
emphasis on the high flow range in 1993. New
hydrometric records established in 1993 are detailed
in Table 5. Entries in Table 5 are confined to
monitoring sites having 25 or more years of data on
the National River Flow Archive and, by the nature
of rare flow events, may be subject to revision as
stage-discharge relations are reviewed in the light of
the very high flows.

Sustained rainfall on already saturated catch-
ments contributed to a runoff total for December
which was the highest, for any month, in nearly 30
years in parts of southern Britain. Flooding, origi-
nally restricted to the South-West became increas-
ingly prevalent towards the month end particularly
in the English lowlands where very high baseflows
contributed to lengthy periods of bankfull flows (or
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TABLE § RIVER FLOW AND RUNOFF RECORDS ESTABLISHED IN 1993

Statren Raver Stateon Name Firm New Month Pre- 1993 Mooth/
Number Yeur of Record Record Year
Recond {mm) {mm)
Highest Annual Runoff
014001 Eden Kemback 1967 577 573 1985
019006 Water of Leith Murrayfield 1963 645 601 1965
028012 Trent Yoxall 1959 549 479 1987
028026 Anker Polesworth 1966 352 319 1981
033028 Flit Shefford 1966 310 270 1988
041010 Adur W. Branch Hatterell Bridge 1961 447 390 1988
047005 Ortery Werrington Park 1963 1043 886 1986
049002 Hayle St. Erth 1957 859 818 1988
071001 Ribble Salmesbury 1960 1291 1240 1967
Highest Monthly Runoff
007003 Lossie Sherriffmills 1963 114 OCT 111 OCT 1981
014001 Eden Kemback 1967 160 JAN 153 FEB 1977
015013 Almond Almondbank 1955 359 JAN 324 FEB 1990
016001 Eatn Kinkell Bridge 1948 413 JAN 386 FEB 1990
018001 Allan Water Kinbuck 1957 376 JAN 267 FER 1990
018002 Devon Glenochil 1959 324 JAN 233  FEB 19%0
018003 Teith Bridge of Teith 1957 516 JAN 509 FEB 1990
023009 South Tyne Alston 1969 277 DEC 273 DEC 1974
027035 Aire Kildwick Bridge 1968 234 DEC 214 MAR 1981
033019 Thet Melford Bridge 1962 49 DEC 47 MAR 1988
033046 Thet Red Bridge 1967 63 DEC 60 FEB 1979
039019 Lambourn Shaw 1962 4 DEC 41 MAR 1967
045009 Exe Pixton 1966 311 JAN 292 JAN 1984
047005 Ottery Werrington Park 1963 279 DEC 236 FEB 1990
054022 Severn Plynlimon Flume 1953 522 DEC 482 JAN 1983
055012 Irfin Cilmery 1966 453 DEC 370 FEB 1990
055026 Wye Ddol Farm 1937 404 DEC 368 DEC 1965
065001 Claslyn Beddgelert 1961 674 DEC 654 NOV 197¢
066011 Conwy Cwm Llanerch 1964 555 DEC 508 DEC 1964
067005 Ceiriog Brykinalt Weir 1956 340 DEC 271  DEC 1965
067010 Gelyn Cynefail 1966 476 DEC 405  OCT 1967
068005 Weaver Audlem 1953 104 DEC 101 FEB 1977
071001 Ribble Salmesbury 1960 313 DEC 281 DEC 1965
071004 Calder Whalley Weir 1963 228 DEC 217  DEC 1965
084011 Gryfe Craigend 1963 507 JAN 492 DEC 1986
084019 North Calder Water Calderbank 1963 253 JAN 159 FEB 1990
084020 Glazert Water Milton of Campsie 1968 326 JAN 2960 SEP 1985
085002 Endrick Water Gaidrew 1963 352 JAN 277 JAN 1990
086001 Little Eachaig Dalinlongart 1968 395 JAN 381 JAN 1976
Lowest Monthly Runoff
039036 Law Brook Albury 1968 8.04 SEP 895 FEB 1992
Station Ruver Station Name Furst New Day/ Pre- 1993 Day/Mooth/
Number Year of Record Moath Record Yeur
Record (mh~") (m's"")
Highest Daily Mean Flows
015006 ' Tay Ballathie 1952 1965 17 JAN 1648 05 FEB 1990
015013 Almond Almondbank 1955 169.4 16 JAN 107.5 08 DEC 1962
018001 Allan Water Kinbuck 1957 98.71 16 JAN 60.88 28 JUL 1958
018002 Devon Glenochil 1959 81.96 16 JAN 7115 02 JAN 1991
018003 Teith Bridge of Teith 1957 30 16 JAN 2943 05 FEB 19%0
019006 Water of Leith Murrayfield 1903 47.00 14 MAY 41.23 21 SEP 1985
033022 Ivel Blunham 1959 2620 14 OCT 2590 28 DEC 1979
033052 Swaffham Lode Swaftham Bulbeck 1963 083 130CT 0.56 06 MAY 1978
2.60 26 APR 1981

034008 Anmt Honing Lok 1966 316 0l MAR
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TABLE 5—(connnued)

HYDROLOGICAL DATA: 1993

S1atwo Ruver Statton Name First New Day/s Pre-1993 Day/Moatb/
Number Year of Record Moath Record Year
Record (m's™") (m'~")
Highest Daily Mean Flows—(continued)
037019 Beam Bretons Farm 1965 11.90 02 CCT 10.90 21 NOV 1974
033003 Mimram Panshanger Park 1952 243 13XTT 201 29 JAN 1988
038014 Salmoen Brook Edmonton 1956 462 120CT i 03 FEB 1990
038022 Pymmes Brook Edmoanton Silver St. 1954 9139 120CT 8.11 09 OCT 1987
039010 Colne Denham 1952 1760 14 OCT 15.70 29 JAN 1988
039019 Lambourn Shaw 1962 4.27 22 JAN 4.02 14 FEB 1988
041015 Ems Westbourne 1967 250 30 DEC 221 31 JAN 1983
044001 Frome East Stoke Total 1965 2438 30 DEC 24 09 26 FEB 1966
048007 Kennall Ponsanooth 1968 3.87 30 DEC 3.76 27 DEC 1979
049001 Camel Denby 1964 150.19 12 JUN 1139 27 DEC 1979
053002 Semingion Brook Semington 1953 2495 13 COCT 2480 28 DEC 1979
Highest Instantaneous Flows
015003 Tay Caputh 1951 1874 17 JAN 1747 04 FEB 1990
015006 Tay Ballathie 1952 2269 17 JAN 1746 05 FEB 1990
015007 Tay Punacree 1957 7329 16 JAN 668.9 04 FEB 1990
01600t Earn Kinkell Bridge 1951 3577 16 JAN 279.7 04 FEB 1990
018001 Allan Water Kinbuck 1957 130.0 16 JAN 101.4 28 JUL 1958
018002 Devon Glenochil 1959 115.0 16 JAN 109.1 08 JAN 1992
018003 Teith Bridge of Teith 1963 378.3 16 JAN 3737 02 JAN 1992
033023 I.ea Brook Beck Bridge 1962 5.39 13 OCT 5.26 07 FEB 1984
033027 Rhee Wimpole 1965 9.19 13 0CT 887 06 MAY 1978
034008 Ant Honing Lock 1966 3.20 Ol MAR 1.66 19 NOV 1974
037015 Cripsey Brook Chipping Ongar 1967 40.20 10 JUN 34.70 29 JUL 1987
037019 Beam Bretons Farm 1965 17.80 02 OCT 17.40 22 AUG 1987
038003 Mimram Panshanger Park 1952 g2 120CT 3.57 29 MAY 1992
038007 Canons Brook Elizabeth Way 1953 14.40 10 JUN 14.20 0l JUL 1958
039010 Colne Denham 1952 1840 14 OCT 17.70 29 JAN 1988
041015 Ems Westbourne 1967 5.04 30 DEC 4.76 20 NOV 1986
071004 Calder Whalley Weir 1963 2375 19 DEC 210.6 18 JUL 1964
081002 Cree Newton Stewan 1963 347.2 30 MAR 3223 21 DEC 1991
084007 South Calder Water Forgewood 1965 61.12 24 JAN 54.37 07 OCT 1990
084011 Gryfe Cruigend 1963 112.8 15 JAN 106.5 27 NOV 1979
Lowest Daily Mean Flows
039036 Law Bridge Albury 1968 0034 28 SEP 0.049 20 SEP 1992
above). Flooding was especially serious in parts of Groundwater

southern England. Flood warnings were common in
the Devon and Cornwall and, on the 30th December,
the River Pol (Cornwall) rose out of its normal
channel flooding over 100 properties. To the east,
many rivers were in spate and, in Hampshire and
Sussex particularly, high flows were maintained for
extended periods as a consequence of sustained
rainfall and remarkably high spring flows which
culminated in the protracted inundation of parts of
Chichester and upstream villages in early 1994.
Numerous flood warnings were issued during the
month but, at least until the New Year, the natural
drainage system coped well. However, much of the
flooding which did occur tended to be in the more
highly populated regions - thus its impact was
rather greater than hydrological data alone might
suggest.

The relatively wet summer in 1992 heralded the end
of a period of drought that had lasted four years from
1988 over much of eastern, central and southern
Britain. During this drought, groundwater levels in
many Briush aquifers, especially in the English
lowlands, had fallen to the lowest levels recorded
since measurements began. This protracted drought
followed a quiescent period during the late 1970s and
carly 1o mid-1980s when groundwater levels in most
major aquifers remained close to, but normally
above, their seasonal average. With water-tables
already depressed in the summer of 1991 the low
volume of recharge due to the dry autumn in eastern
regions led to a further decline in level. Through
much of 1992 levels were exceptionally low over a
wide area. The effect of the drought was particularly
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notable in the Chalk aquifer, with a number of
sources drying up, affecting wells and small holdings
on the Chalk outcrop. The magnitude and spatial
extent of the subsequent recovery is well illustrated
in Figure 10 (pages 150 to 153) which feawres
groundwater level hydrographs for 32 representative
wells and boreholes.

Rainfall in the late summer of 1992 was rela-
tively heavy and resulted in moist soils that were
responsive 10 the autumn rainfall. Groundwater
recessions were halted, and there was an early and
brisk start to the scasonal recovery. By December,
groundwater levels in most aquifers had recovered to
close to their seasonal means. The rate of recovery
was marked in some Chalk borcholes, for instance
Redlands Hall in Cambridgeshire rose from close o
its record minima to close 1o the seasonal mean
between November 1992 and January 1993. There
was, however, significant local variation with levels
In some eastern areas still depressed, although higher
than during the preceding years of drought, and only
a patchy recovery in the Chalk and upper Greensand

TABLE 6 ANNUAL REPLENISHMENT TO THE MORE
IMPORTANT AQUIFERS IN ENGLAND AND
WALES FOR THE YEAR 1992/93

NRA Region Mean annual 1992-93
replenishment replenishment
(m'x 10%) (m’x 10#)
Chalk and Upper Greensand aquifers
Anglian 955 1330 (140)
Southern 1230 1420 (115)
South West 200 253 (125)
Thames 975 1790 (185)
Wessex 950 1250 (130)
Yorkshire 320 360 (110)
Total 4630 6400 (140)
Lincoinshire Limestone aquifer
Anglian 85 90 (105)
Permo-Triassic sandstone agquifers
Northumbria 10 20 (180)
North West 330 565 (170)
Severn-Trent 530 465 (90)
South West 205 175 (85)
Welsh 30 25 (95)
Wessex 40 35 (895)
Yorkshire 300 190 (60)
Total 1440 1475 (100)
Magnesian Limestone agquifers
Northumbria 80 90 (110)
Severn-Trent 40 40 {10%)
Yorkshire 125 100 (20)
Total 250 230 (%0)

Values have been rounded to reflect uncertainty in source datn and
recharge calculation.

Percentages of the annual mean are shown in parentheses.

For the sake of conformity with previous publications, the values for
the Norhumbria and Yorkshire and the South West and Wessex NRA
Regions are shown separately.

of Kent. Within the Permo-Triassic sandstones brisk
recovery was evident in some areas, such as the
South-West, but there were also areas, such as the
Cheshire plain and Nottinghamshire, where levels
remained depressed. In some cases this was exacer-
bated by the effect of abstraction superimposed on
the low rate of recharge during the drought period.

The general recovery in levels was to some extent
arrested in February 1993, when relatively low
rainfall was reflected in falling water levels, except in
those deep, slow responding boreholes which were
still responding to infiltration from the previocus
autumn. Thus in the Llanfair DC borehole, which
penctrates the Permo-Triassic sandstones of North
Wales, levels were still below the seasonal minima
recorded prior to the onset of drought in 1988, and
this situation was echoed in other boreholes in the
English Midlands and in Scotland. Heavy rainfall
over much of the country during April offset the
effect of low rainfall earlier in the yearexceptina few
eastern areas where the dry carly spring soils served to
terminate the recharge season. More generally how-
ever, the continuing wet weather during May con-
tributed to a delayed onset of the summer recession.
By the end of May water levels in the Chalk were
almost universally close to seasonal average levels,
and well above the levels recorded in the preceding
years of drought. In other aquifers levels were equally
high, although the pockets of depressed water-rables
within the Permo-Trnassic sandstones persisted.

A comprehensive tabulation of estimated re-
charge over the 1992/93 winter, expressed as a
percentage of the long term average, is given in
the Register of Selected Groundwater Observation
Wells (pages 154 to 156). The cstimates are based on
the cumulative rise registered over the full recharge
period. Details of the method used are given on page
149. The percentage recharge estimates reflect the
early onset of aquifer replenishment in 1992 and the
overall length of the recharge season but are
influenced also, in northern England especially, by
the winter half-year (October-September) rainfall
totals (see Table 1) which fell short of the average
over a number of important outcrop areas. Table 6
presents estimates of the overall recharge 1o the
major aquifers in England and Wales for each of the
major administrative divisions in the water industry.
Figure 8 provides a guide 1o the spatial variation
in groundwater replenishment over the 1992/93
winter throughout the Chalk and Upper Greensand
aquifer. In many eastern areas recharge was easily
the highest since 1987/88 and for a few individual
aquifer units, amongst the highest on record. From
the Chilterns to parts of Norfolk recharge over wide
areas exceeded 150% of average and was, com-
monly, an order of magnitude greater than in
1991/92. Greater spatial variation was evident in
other aquifers but only in a few, mostly western,
pockets did the 1992/93 recharge fall substanually
below average.
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1992-1993

Figure 8 Generalised percentage of the mean annual
replenishment to the main outcrops of the Chalk
and Upper Greensand aquifer for 1992-93

The need in most areas to generate post-drought
recoveries from an exceptionally low base meant that
despite notable recharge volumes, the 1993 reces-
sions generally began from around, or below, the
seasonal average. Thereafter, the groundwater reces-
sion was characterised by a gentle fall in levels. For
the majority of boreholes the recession kept levels
close to their long term seasonal averages. Within the
Chalk, a zone of relatively depressed levels persisted
in Lincolnshire, Cambridgeshire and Norfolk, but
even within these areas levels were substantially
higher at the end of August than at the corresponding
time in 1992. Minimum levels during 1993 were,
typically, registered in the early autumn and, with a
few exceptions, fell within the normal range (see
Table 7) — and were very considerably above those
of 1989-92 in the English lowlands. At a few sites,
especially in the North-West, levels continued to
decline into the early winter.

By late September soil conditions conducive to
recharge had been established over most of Great
Britain. Levels in the boreholes penetrating the
Carboniferous Limestone, with its characteristically
rapid response to infiltration, began to rise almost
immediately. Boreholes within the Permo-Triassic
sandstones also began to show rises in level by the
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end of September. Response to infiltration is nor-
mally somewhat delayed in the Chalk, but by mid-
October the shallower Chalk wells had begun to
recover. In some instances the recoveries were steep.
The Holt borehole exceeded its recorded maximum
level in October and continued to record new
maxima through the remainder of the year.

In general, a wet autumn and early winter
resulted in replenishment to the Chalk aquifer which
had exceeded the full winter average over wide areas
by very early in 1994. This - following abundant
recharge over the previous winter — led to many
Chalk boreholes approaching their maximum re-
corded levels by December. A number of boreholes,
especially on the South Downs, began to overflow
following dramatic increases in groundwater levels.
Brisk recoveries were noted elsewhere, with an
exceptional rise of 11 metres in 17 days recorded for
the Little Bucket Farm borehole (see Figure 10) at
the year end. Over wide areas the overall rise from
the summer of 1992 was the equivalent of more than
three times the annual range.

In the fissured Jurassic and Carboniferous Lime-
stones rapid recharge in October, November and
December left water-tables substantially higher than
their seasonal average. The Alstonfield borehole in
the South Pennine Carboniferous Limestone rose 30
metres to exceed previously recorded maximum
levels in December.

In the Permo-Triassic sandstones the recovery
was equally pronounced, with end-of-year levels
generally well above average. There were still some
areas of confined aquifer - which respond much
more slowly than the outcrop zones — where levels
were below average, but rising steadily. Boreholes
that had been persistently below average level over
much of the previous five years, such as Llanfair DC,
finally showed a recovery and ended the year close to
their average.

Over the twelve months of 1993 groundwater
levels in Great Britain underwent a very notable
transformation. At the beginning of the year levels,
while recovering, were still presenting evidence of
the 1988-92 drought, with levels generally close to
the seasonal average, but with a number of areas still
significantly depressed. At the end of the year levels
were generally well above average and many bore-
holes were recording new maxima, both in terms of
level and in their rate of recovery.

Reference
1. Manley, G. (1974) Central England Tempera-

tures: monthly means 1659 60 1973. Quart.
Journ. Royal Met. Soc., 100, 389-405.
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TABLE 7 END-OF-SUMMER RECESSION GROUNDWATER LEVELS AND DECEMBER MEANS IN SELECTED
OBSERVATION WELLS

Site Aquifer Records Maan level End of Ead of Eod of Ic 92 Dec 93 Dec
commeo<e at eod of F1s92 92/91 mean all oan hean.
receison ouCaKan recessron yoan
Dalton Holme C & UGS 1889 14.99 10.98 13.82 15.64 14.41 16.08
Little Brocklesby C & UGS 1926 10.79 4.59 7.61 11.52 9.98 16 .41
Washpit Farm C & UGS 1950 43.42 40.30 42.73 43.22 40.70* 44.32¢
The Hold C & UGS 1964 86.67 84.26 88.69 86.71 86.13* 90.00
Dial Farm C & UGS 1968 25.44 24.73 25.07 25.43 24.89* 25.59*
Redlands Farm C & LGS 1964 39.49 32.29 36.01 38.79 37.46* 40.82*
Rockley C & UGS 1933 130.72 130.26 130.64 133.73 14291 135.33
Little Bucket Farm C & UGS 1971 62.38 59.56 60.81 63.77 71.53 67.04
Compton House C & UGS 1894 32.69 29.93 31.45 41.13 47.47 45.73
West [Dean C& UGS 1940 145 1.33 1.38 1.95 2.53 2.20
Lime Kiln Way C & UGS 1969 124.94 123.70 124.08 124.82 123.91 124.75*
Ashton Farm C & UGS 1974 65.29 64.60 65.36 67.05 71.29* 71.48*
West Woodyates C & UGS 1942 74,12 72.59 72.90 86.08 9§.72* 99.34*
New Red Lion LLst 1964 11.43 B.72 12.39 12.36 20.02 18.80
Ampney Crucis Mid Jur 1958 100.24 100.14 100.02 101.83 102.99+ 102.37
Duninurry (NI) PTS 1985 27.83 27.81 27.11 28.34 28.34 27.56
Llanfair DC PTS 1972 79.63 78.92 79.10 79.83 79.60* 79.50
Stone PTS 1974 89.92 89.73 89.94 90.05 90.59* 90.00*
Weeford Flats Prs 1966 89.88 88.61 dry 88.91 89.80 88.61* dry2 88.92+
Bussels 7A PTS 1972 23.47 23.15 23.44 23.70 3.51 24.19
Rushyford NE Mglst 1979 72,96 74.47 75.06 71.94 77.82 76.39
Peggy Ellerton MgLst 1968 33.83 31.23 31.37 3395 32.29* 32,59+
Alstonfield CLst 1974 176.48 175.95 178.34 191.96 209.62* 182.31*
C& UGS Chalk and Upper (Greensand Mud Jur Muddle Jurassic limestones
LLst Lincolnshire Limestone MygLst Magnesan Limestone
FPTS Permo-Triassic sandstones Clst Carbomferous Limestone

* Based on a single reading.

1993 Hydrological Diary
Compiled by S. C. Loader

January

January was a month of very disturbed and stormy weather throughout the UK, with a series of deep low
pressure systems passing across the north of the British Isles. Scotland tecorded its wettest month in a rainfall
series begimning in 1869, Widespread flooding was reported throughout Great Britain; there was considerable
-disruption to road and rail transport. New highest monthly runoffs were recorded over large areas of Scotland;
the Rivers Gryfe, North Calder Water, Endrick Water, Almond and Earn all recorded new high monthly
runoff totals in records of 30 years or more. In England, the River Lambourn in Berkshire and the Rivers Boyd
and Frome in Avon recorded new monthly runoff totals in records extending 32, 21 and 16 years respectively.

11th-18th: Blizzards at the start of the month left large accumulations of snow over much of the Highlands.
Further heavy snowtalls on the 11th were followed by rapid snowmelt, due to a sharp temperature rise and
persistent rain, producing very high runoff totals and extreme flooding over wide areas. On the 18th, the River
Tay recorded a daily mean flow of 1965 m*s~!, exceeding the previous maximum on the cntire National River
Flow Archive. River levels at Perth were the highest since February 1814. Severe flooding occurred in Perth and
> 50 km* of floodplain was inundated; the total damage was provisionally estimated at £20 million (see page 28).
Other Scottish rivers also recorded notable flows: the River Earn established a new highest daily mean flow in a
46-year record, whilst on the Spey the peak was second only to that of February 1990 in a 42-year record.
Torrential rain, high winds and spate conditions extended into England and Wales. Flood alerts were called on
several rivers in South Wales; a new peak flow was recorded on the River Ewenny (West Glamorgan).
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February

A mild, dull month dominated by high pressure; most regions were very dry. England and Wales registered its
fifth driest February this century and the driest since 1959. Rainfall for some locations in southern England
totalled less than 5mm; at Wallingford (Oxfordshire) only one wet day was recorded (on the 26th). Following
the record flows in January, prolonged recessions became established; new minimum February runoff totals
were recorded on the South Tyne (Northumberland) and Dee (North Wales).

March

Dry 'and mild conditions prevailed throughout March over much of England and Wales. Sustained river flow
recessions continued from February and new minimum March runoff totals were registered for many rivers
including the Wharfe, Trent, Medway, Exe, Severn, and Eden.

29th: Heavy rain fell across Northern Ireland and Scotland; 139 mm fell at Doune (Strathclyde Region),
corresponding to a return period of over 150 years. The resulting spates included a new highest instantancous
flow (347m’s~") for the River Cree (Dumfries and Galloway) in a 31-year record.

31s1-1st April: A band of heavy frontal rain tracked across southern England, producing localised flooding.
Salisbury (Wiltshire) registered 48 mm in 28 hours from the 31st, having recorded only 17 mm of rain in the
previous 62 days.

April

A cloudy, warm and mild month - very wet in all regions except for northern Scotland. In England and Wales
it was the 7th wettest April this century. Record April runoff totals were registered on the Tay (Tayside) and
Eden (Cumbria), in records starting in 1952 and 1967 respectively.

May

Very unsettled weather patterns during May resulted in wide spatial variations in sunshine hours, temperature
and rainfall. Thundery activity increased as the month progressed, contributing to the wettest May in England
and Wales since 1983,

13th-14th: A slow moving frontal system brought heavy rainfall to much of north-east England and south-east
Scotland. 85.6 mm fell at Newbiggin (Durham) and 76 mm was recorded at Bywell (Northumberland), the
latter corresponding to a return period of over 100 years. Sunderland recorded its highest rain-day total since
1903. On the 14th, 94.6 mm fell at Dungonnell, Northern Ireland, whilst in the Lothian Region of Scotland,
record high daily flows were established on the Water of Leith and the Braid Burn in flow series of 31 and 25
years respectively.

25th: Intense thunderstorms tracked across southern Britain, bringing heavy rain 1o many areas. A particularly
active cell produced a remarkable 128.7 mm precipitation total at Uffington (Oxfordshire); the associated
return period exceeds 1000 years; localised flooding ensued - the centre of Faringdon being inundated with
mud-laden water.

June

A warm, rather wet month with thunderstorms producing some very notable precipitation totals and severe but
spatially very restricted flooding.
|

8th-9th: Convective cells associated with a frontal system produced a series of intensc and very localised
downpours. 122.7 mm was recorded on the 8th at Culdrose (Cornwall), including a 92 mm burst in only two
hours, corresponding to a return period of over 1000 years. Extensive surface flooding resulted, most seriously
in Porthleven and Helston in Cornwall where over 50 houses were fiooded, some to a depth of two metres.

10th: A further remarkably intense storm took place over the coast of North Wales; Conwy recorded 137 mm
in 24 hours, an event with a return period well in excess of 1000 years. Considerable floeding occurred in
Llandudno; over 500 residents were evacuated. Slow moving cells in thunderstorms tracking north-westwards
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from France produced several exceptional rainfall events in the South-East. 120.8 mm fell at North Weald,
Essex, in 31 hours, with 76 mm falling in only 45 minutes (another > 1000-year event). A ncw record peak
flow of 40.2 m?s~' was established on the Cripsey Brook and severe flooding ensued in the Roding, Colne, and
Stort catchments in Essex, with substanual structural damage to properties and considerable transport
disruption. An intense thunderstorm over Birmingham virtually brought the city centre to a standstill, with
severe flooding in places. The River Tame at Bescot (West Midlands) recorded a new peak flow of 70.0 m%s~!
on the !lth, exceeding the previous peak by over 50%. Flooding was reported at other locations in the
Midlands: 45.7 mm of rain fell at Bayton Common (Hereford and Worcester) and the peak flow of 21.6 m’s~'
in the nearby Dowles Brook was the highest in a 23-year record.

10th-11th: Intense and persistent rain, associated with a deep depression, fell on Wales and the South-West. In
Dyfed, 174 mm fell in 36 hours at Aberporth, whilst at nearby Cardigan 84.6 mm fell in 18 hours on the 11th.
Over 40 homes and a caravan park were flooded when the Mwldan Brook and the River Teifi overflowed. At
Davidstow Moor (Cornwall), 143.6 mm fell on the 1 1th, the highest daily rainfall total in mainland Britain for
1993, and totals over 70 mm were reported across much of Devon and Cornwall. The River Camel in Cornwall
recorded a peak flow of 306.4 m*s~' on the 12th, the highest in a 30-year record and flooding was particularly
severe in Bude, Bideford and Barnstaple.

July

July was cold, cloudy and showery over much of the UK. Most areas were substantially wetter than average.

15th: An intense thunderstorm produced a 63 mm precipitation total at Louth (Lincolnshire). The dry soils
moderated the storm’s hydrological impact but flooding occurred in Lincoln.

August

August was generally a cool and very dry month, but thunderstorms produced a few localised downpours,

4th-5th: Heavy rain spread across England and Wales. 85.3 mm of rain fell in 18 hours at Carlton-in-
Cleveland, North Yorkshire.

September

A very cool, dull and wet month - after a dry start - in most regions, although northern Scotland remained
exceptionally dry. In Luton, Bedfordshire, it was the wettest September since 1918, whilst in Ulceby,
Humberside, it was the wettest for at least 100 years. In contrast, Lerwick in the Shetland Islands recorded its
driest September for over 50 years; water was shipped to outer islands to augment reserves.

12th-14th: A series of deep depressions tracked north-castwards across the country, bringing heavy and
persistent rain to many areas. On the 12th, 114.3 mm fell at Swincombe (Devon), whilst a two-day rainfall
total of 108.5 mm was recorded at Gouthwaite Reservoir (North Yorkshire) on the 13th-14th. Flows in rivers
draining the North York Moors were notable: a new peak flow of 14.01 m’s~' was recorded on the River
Leven and a daily flow of 171.7 m? ™" on the River Esk, establishing new maxima in records extending back
more than 20 years.

October

A month of contrasting halves: Initially the cyclonic, unsettled conditions that prevailed during September
continued; East Anglia, central and southern England were exceptionally wet. In a few areas, for example the
Waveney catchment, the 31-day period ending on the 12 October produced rainfall totals equivalent to
35-40% of the annual average. Thereafter, it was mostly dry. Parts of north-western Britain remained largely
dry throughout the month; at Coniston (Cumbria) it was the driest October since 1951. Reservoir storage (for
hydro-power) in the Lochaber region of Scotland fell to its lowest October levels for 50 years.

Ist-3rd: A deep depression moving castwards brought heavy and sustained rainfall to much of the South-East.
67.5 mm fell at Gatwick (West Sussex) on the lst, and many locations received over 40mm. On the 2nd, a
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deluge produced 34.8 mm of rain in one hour at Shide (Isle of Wight). The River Beam in Essex recorded a
new maximum peak flow in a 29-year record; flooding also occurred in the Ravensbourne and Roding
catchments.

6th: Widespread and heavy rainfall in Scotland; 104.3 mm fell at Culloden, Highland Region, on the 6th, an
event with a return period of 450 years. In northern Scotland, the Rivers Thurso, Helmsdale, Alness and Nairn
all recorded new maximum flow rates in records between 15 and 22 years in length. Localised flooding was
reported in the Dee catchment (Grampian Region). In north-eastern England a short-lived but intense band of
convectional rainfall caused flooding in a number of small catchments, the most serious being on the Cockshaw
Burn in Hexham (Northumberland). Damage to commercial property in Hexham was estimated at over {1
mllion.

12th-14th: A band of very heavy rain tracked north-eastwards across southern England; Bagshot (Surrey)
recorded 83.2 mm on the 12th, and many other locations from Lincolnshire to Sussex received over 40mm.
With catchments already saturated from previous storms, floodplain inundation was common throughout the
castern lowlands. On the 14th, the River Colne in Essex exceeded its previous peak flow in a 42-year record.
Flood alerts were issued for the Rivers Lud, Bain, Waring and Rase as North Lincolnshire expericnced its
worst flooding since 1981. Flooding also occurred in Norfolk and Suffolk.

November

A notably cold but relatively dry month away from the east coast. Substantial snowfalls were experienced in
castern England and Scotland but the dry conditions in northern and western Scotland persisted; several rivers
recorded new November minimum runoff totals, including the Tay, Carron and Ewe.

December

A sequence of vigorous Atlantic frontal systems crossed southern England from the start of the month and
continued, without respite, into January 1994. Individual daily rainfall totals were unremarkable, but monthly
totals were exceptional in the South; Brighton experienced its wettest December since 1934. A large number of
rivers, particularly in the South-West, Wales, north-west England and Northern Ireland, recorded new
monthly maximum runoff totals. Extensive washland inundation occurred in the River Severn catchment from
carly in the month and cxtended into the New Year. The water-table in the Chalk and Upper Greensand
aquifer of southern England rose very rapidly in response to the persistently wet conditions.

18th-21st: Flood warnings were issucd on over 30 rivers in the South-West and South Wales. As in the River
Severn catchment, the flooding was more notable for its geographical extent and its longevity than its
magnitude. The Horner Water (Somerset) registered a peak flow of 11.32 m’s~', a new record in a 21-year
series. A rainfall total of 122.6 mm was recorded at Llyn Fawr Reservoir (Mid Glamorgan) on the 18th.

29th-31st: Flooding became a serious problem in many parts of southern England at the end of the month.
Soils had remained close to saturation after prolonged wet weather in the autumn and sustained December
rainfall produced flooding in many catchments draining to the south coast, with the most severe cccurring in
Sussex and Cornwall. Polperro in south Cornwall experienced flooding of a similar level to late-1976, as the
River Pol rose over its banks; up to 100 properties were affected. The Rivers Bull, Ems and Clayhill Stream in
Sussex and the Wey (Dorset) recorded new peak flows in records varying between 19 and 27 years in length.
Groundwater levels at the Chilgrove House borehole (West Sussex) rose 25 metres in three weeks from mid-
month, becoming artesian early in the New Year for the first time since the carly winter of 1960. The River
Lavant recorded flows (at Graylingwell) several times the previous maximum,; its culverted reach through
Chichester (West Sussex) required emergency bypass pumping for a considerable time.
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Flooding is a natural process which each year sees rivers across the United Kingdom rise out of
their banks and occupy floodplains which have been developing over many thousands of years.
In relatively recent times the growth of towns and cities on floodplains has caused society to
becorme more vulnerable to the effects of flooding which, although often lasting for no more than
a few days within periods of tens of years, can nonetheless be severe. Defences built to protect
scttlements from the flood hazard are rarely able to afford total protection. In January 1993
river levels at Perth, at the foot of the UK’s largest river, reached their highest stage since 1814.
This paper explores the causes of the flood, its historical context, and examines its impact and

implications.

Introduction

The Tay flood of January 1993 was, in one sense,
history repeating itself as a major event with some
similar characteristics had occurred just three years
previously. However, the peak flow at Perth was
30% greater in the second event, with a dispropor-
tionately large increase in the damage caused.

The Tay flood of February 1990 had significance
not only in a regional context - flooding many rural
and urban properties, inundating tens of squarce
kilometres of floodplain and dislocating transport
links - but also on a national scale. It appeared as the
culmination of a remarkably wet phase in Highland
Scotland and in a year which was later to witness
severe drought in castern and southern England'.
The flood was thought to be the highest since
November 1951, and its magnitude alerted the local
commumty to the very real dangers of flooding in
Puth Few would have thought, after a 40-year
pcnod of relatively minor flooding problems; that a
much greater event would visit the Tay just three
years later.

iThe peak flow rccorded in February 1990 at
Ballathie gauging station, 8 km upstream of Perth
(Figure 1), was 1965 m*s~'. By comparison the peak
on the 17th January 1993 reached 2268 m*s~' and
the corresponding daily mean flow of 1965 m’s™!
represents a new record for the UK National River
Flow Archive. In the week preceding the 17th, large
snow accumulations had built up throughout the
catchment, down to low levels, and with the passage
of two frontal systems on the 14th and 16th bringing
heavy rainfall and temperature rises {(both of which
contributing to snowmelt), large volumes of runoff
were generated. The resulting flood was the largest
at Perth since 1814. In many parts of Perth,
including the city centre and much of a large housing
estate to the north, properties were severely inun-
dated, with attendant economic and social costs. In
the rural catchment, over 50 km? of farmland was

inundated, floodbanks were breached, villages were
isolated and major transport links were dislocated.
The weather conditions responsible for these drama-
tic events form the starting point of this account.

Weather Conditions

January 1993 was unusual from a meteorological
perspective. in a number. of ways. . The. month.was
characterised by a remarkable succession of Atlantic
frontal systems?, including what may have been the
decpest depression to pass over the UK this century.
Each brought to Scotland either rain, snow or both
and by mud-month rivers in many areas were at
moderately high levels. The wintry conditions ex-
perienced from the Bth to the l4th produced
substanuial snow depths not only on high ground, but
also over coastal areas. Roads were blocked on the
11th in many of the usual Highland trouble-spots
and also, for example, on the Fife coast where such
problems are much less frequent.

Rainfall over the first ten days- of January was
equivalent to the monthly average at many localities
in the Tay catchment, and the weather continued in
the same very unsettled vein over the next few days*.
Over the night of 14th January, a temperature rise of
typically 4-6°C, accompanied by moderately heavy
rainfall, resulted from the passage of another vigo-
rous weather system: This-rainfall was most intense
in the headwaters of the adjacent Earn catchment;
58.6 mm being recorded- at Lochcarnhead. The
overall effect was a widespread melting of snow at
elevations up to 400 m. Temperatures remained high
throughout the 15th, and meltwater produced very
high flows in many coastal and lowland rivers, while
hcadwater streams displayed a more modest re-
sponse, though on the Tay at Ballathie (despite a
mostly upland catchment} the peak flow for the 15th
of 1025 m* ™' was close to.the mean annual flood
value.
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After an overnight fall in temperature, another
general rise occurred on the 16th, associated with the
passage of a further warm front and bringing more
heavy, wind-driven rain. While there had been
substantial snowmelt at lower altitudes, some snow
remained in these areas, along with deeper accumu-
lations at higher levels. Moreover, much of the
recent rain had accumulated within the snowpack,
bringing it to a very unstable state in many areas. In
some cases, e.g. at mid-altitudes in the Braan and
Almond catchments, the snowpack became mobil-
ised under its own weight, and flowed down slopes in
a manner analogous to the failure of a saturated soil.
Daytime temperatures on the 16th were sufficiently
high to exceed freezing point on the highest moun-
tains, while approaching 10°C at 250 m, e.g. at
Kindrogan in the Ardle catchment. Coupled with the
rainfall, snowmelt occurred throughout the catch-
ment, and with rivers still at high flows, it was
inevitable that extreme rates of runoff would occur.

Generation of the Flood Peak

Unlike the 1990 flood, the feature which so impor-
tantly characterised this event was the large amount
of runoff contributing to the main flood peak from
all major sub-catchments. In particular, the River
Isla and other tributaries at the bottom of the Tay
system (Figure 1) made large contributions to the
peak, while in 1990 their effect was either minor or,
in the case of the Isla, negative. Flow from the Isla
on that occasion was so small in comparison with the
main river that Tay floodwaters were able to cause
reverse flow in its lowest reaches. Some details are
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provided here to illustrate the magnitude of the
water fluxes involved, and the importance of the
timing from individual sub-catchments in producing
the final peak.

Figures 2a-c show the hydrographs recorded on
the Tay and its main tributaries through the 1993
event. It can be seen that peaks emerging from
adjacent catchments were often coincident in time,
notably at the Garry-Tummel, Tay-Tummel and
Tay-Isla confluences, such that the resulting down-
stream peaks were the highest possible with the given
input hydrographs. The likelihood of such coinci-
dences is low, and reflects the nature of the
developing weather pattern over the area at that time,

It is important to note the impact of the hydro-
power schemes of the area. Four of the large storage
reservoirs in the Tummel-Garry and Breadalbane
schemes — Lochs Lyon, Ericht, Errochty and Loch an
Daimh - were able to continue storing water without
any spillage throughout the entire event and, receiv-
ing water from approximately 15% of the catchment
to Perth, thus afforded substantial reduction of the
downstream peak that would otherwise have resulted.
Further attenuation was afforded by floodwaters
taking up capacity in many other reservoirs which had
filled, and then lost water as spillage, during the event;
unfortunately draw-down rates severely limit the
potential for providing alleviation capacity within
these reservoirs. The modest initial increase in run-
off from the highly regulated Tummel valley can be
seen in Figure 2(a). Flows in the Tay at Kenmore
(Figure 2b, station 15016) were also slow to rise, but
as a result of the natural damping effect of Loch Tay;
the result at the Tay-Lyon confluence was a modest
time-displacement of peaks from the two rivers.
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Figure 1 The catchment of the River Tay

(Gauging station reference details appear on page 137; to derive the full station number see page 35)
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Figure 2 Hydrographs of the River Tay and major
tributaries during the flood of Fanuary 1993
(The key gives the relevant gauging station
numbers ~ see Fig, 1 for station locations)

On the Tay floodplain downstream of the
Tummel confluence, large areas of agricultural land
are protected from flooding by an extensive network
of floodbanks, and a similar situation applies on the
floodplain of the lower Isla. As these rivers rose to
unusually high levels, the floodbanks were over-
topped and often breached, causing extensive inun-
dation. The result was further attenuation of the
flood wave although the high flow in the Tay was
such that this effect is thought to have been modest.
Suggestions have been made® that flood damage may
be reduced by locating embankments further away
from the main river channel, but hydraulic modelling
of these areas® suggests that the present configura-
tion is near-optimal in terms of flood wave attenua-
tion, and it is unlikely that major changes will follow
this most recent flood.

As mentioned above, the role of the River Isla in
the January 1993 flood proved to be very different to
that of February 1990, and Figure 2c shows the
increase in the flood peak from 1873 m?s~' at Caputh
to 2269 m’s~! at Ballathie, below the Tay-Isla
confluence. For hydraulic reasons, it is not possible
to operate a current meter gauging station on the
lower Isla, but the behaviour of the three principal
rivers in this catchment can be seen in Figure 2d, and
it is evident that the Dean Water (15030), draining
the eastern extremity of the catchment (230 km?),
produced only very modest rates of runoff. With the
highest recorded flow in the Tay just 8 km upstream
of Perth, and no floodplain storage available to
significantly reduce the peak, major flooding in Perth

‘'was inevitable. However, the recent installation of a

flood warning system provided the potential to
reduce the effects of such inundation.

Flood Warnings

A request by the local authorities and other organisa-
tions for the Tay River Purification Board to develop
a warning system for the Rivers Tay and Earn was
one of the consequences of the 1990 flooding. By the
end of 1990 a system was operational on the River
Tay and was extended to cover the Rivers Earn and
Isla by the autumn of 1991. The warning system was
based largely on the existing hydrometric network,
modified by the installation of a telemetry based data
logging and alarm system. A number of new gauging
stations were installed where gaps existed in the
hydrometric network, most notably in the catch-
ments of the Rivers Tummel and Garry, and these
helped to increase warning lead times.

Three levels of warning are currently in use’:
Yellow (flooding possible ~ minor flooding of low
lying agricultural land), Amber (Hooding likely -
agricultural land, some roads and high risk proper-
ties), and Red (serious flooding likely — agricultural

land, properties, communications; flood defences at

risk). The rural areas of the catchment and smaller
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communities are organised into flood warning groups
of 5-10 people, most of which receive Amber and
Red warnings. The Yellow warning is issued only to
farming groups with very vulnerable land. All flood
warnings are issued by the Tay River Purification
Board to Tayside Police who pass on the warnings to
the flood warning groups, the public and other
bodies.

Since January 1991 the system has been activated
on several occasions, principally for Amber level
warnings, and these soon provided the Board, Police
and warning groups with some experience of the
system. It was to receive its first significant test in
the floods of January 1993. At 1030 hours on
Thursday t4th January the Board, with regard to the
weather forecast for thaw and overnight rain, con-
tacted the Control Room of Scottish Hydro-Electric
Plc for an assessment of the storage situation in the
Tummel-Garry and Breadalbane Hydro-Electric
Schemes. The Board and Scottish Hydro-Electric
were then in regular contact throughout the period of
the flood events.

At 1130 hours on the l4th the Board issued
formal Yellow warnings to the farming flood warning
groups in the upper and middle reaches of the Tay
and Earn catchments. These were precautionary
warnings to indicate that river conditions in excess of
bankfull could develop overnight. As well as issuing
these warnings through the formal channcls of
Tayside Police, the Board also contacted the leaders
of these warning groups to explain the reasons for
issuing the warnings 1n advance of the developing
river conditions and the Board's concern for poten-
tially more severe flooding.

On Friday 15th most flood risk areas were
elevated to Amber status as river levels rose
throughout the day. By 1030 hours the River Earn
was placed on Red alert and this status remained
throughout the weekend. On the River Tay the first
Red warnings for the upper reaches were issued at
1445 hours on the 16th and these were extended
to cover the whole river including Perth by 1900
hours.

In most upper caichments the Red warnings were
issued some three to four hours ahead of the onset of
severe flows. When the Red warning for Perth was
issued, the flow at Ballathie gauging station was 923
m*s~'. This was some 10 hours before the flow in
this reach exceeded 1500 m®s~!, the threshold at
which serious flood problems are expected to de-
velop in Perth, and 24 hours before the flood peak
passed through the city,

Afier the Red warnings were issued the Regional
Emergency Control Centre {RECC) at Perth &
Kinross District Council was issued with regular
updates of rising river levels. At a meeting on the
evening of Saturday 16th January, the RECC was
told that serious flooding would develop in Perth the
following day and that there was a serious risk of
overtopping of the North Muirton flood defences.
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Generally the flood warning system performed
well, with warnings issued sufficiently in advance for
losses to be reduced. This was particularly evident in
rural areas where livestock and machinery losscs
were minimised. In some cases warnings were
ignored resulting in avoidable losses and instances of
people being rescued from inundated propertics.

In the Perth arca where warnings are disseminated
via the local authority services rather than by a cas-
cade system, problems arose, particularly in the North
Muirton area where failure of the floodbanks gave
rise 10 sudden inundation as the flood approached its
peak level. Consequently losses of household posses-
sions, commercial equipment and stocks were sub-
stantially greater than should have been the case given
the substantial lead times provided by the flood
warning system. These problems have subsequently
been addressed by the development of the Perth
Business Community Cascade Warning System, and
improved procedures for a door-to-door warning of
domestic properties by Tayside Police.

Damage and Disruption

The effects of the flood were felt over a wide area,
mostly in the middle and lower reaches of the Tay,
and the lower reaches of the Tummel and Isla. [ts
impact encompassed a wide variety of effects.

The Catchment above Perth

In the rural part of the catchment, the clearest
impact of the flood was in the area of land inundated:
a total of 52 km? was identified on the basis of aerial
photography, ground survey and local knowledge®.
‘This area is more than 50% greater than the area
flooded in 1990, mostly as a result of the much
greater extent of flooding in the Isla catchment; all
floodplain areas in the Tay and Tummel valleys were
inundated in both events.

As mentioned above, much of the floodplain
throughout the Tay system is protected from moder-
ate floods by floodbanks, and in an event such as this,
areas normally protected are inundated by overtop-
ping and breaching of the banks. A total of 73
breaches were identified in the Tay catchment after
the 1993 flood, resulting predominantly from initial
overtopping, but occasionally as a result of bed
scour®. The reinstatement of these banks represents
a major financial burden for the farmers affected.

The repeated failure of floodbanks in certain
locations has been shown to be a feature of the Tay
area over at least the last 150 years®. Frequently,
this results from super-elevation of water levels on
the outside of bends, leading to overtopping. How-
ever, the construction of embankments over former
river channels in-filled with coarse, unconsolidated
material is also cited as an important reason for
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repeated breaching at a number of locations, the two
factors often interacting at the same location (see
Figure 3). Water returning to rivers from floodplain
areas also overtops floodbanks and was responsible
for several breaches; in one case at Dalguise (north
of Dunkeld) this resulted in the breach of a railway
embankment by water which had entered the flood-
plain through another breach 2.5 km upstream.
Similar damage occurred at an immediately adjacent
location in the February 1990 flood (see Plate 1).

The rapid flow of water through such breaches
generally results in scour of the surrounding soil and,
coupled with widespread sediment deposition over
farmland, represents further economic loss for
farmers. In addition much of the fertile floodplain
was planted with winter crops, and in many cases the
extent of damage, with surface water lying for weeks
after the flood, precluded any recovery of these.
Because of silt clogging soil pores, fears have also
been expressed regarding the effects of the inunda-
tion on fertility in future years.

As previously noted, one fortunate aspect of the
flood in agricultural areas was that due to warnings
issued by the Tay River Purification Board, and the
prolonged threat of banks being overtopped, there
were no livestock losses reported. Previous events, in
which there has been no flood warning system, have
resulted in hundreds of livestock deaths.

[Embankment breachied
in1

Pragentcourse of channel

Areas of channel not presently’
occupied but occupied in 186

Araas of channel not presently oceupied or
occupied in 1862, but occupied in 1793

HAIN B

Figure 3 Location of flood embankment breaches during
the February 1990 flood (near Guay, downstream
of the confluence with the River Tummel)
Source: Gilvear, D.J. et al (1993) Mechanisms
of floodbank failure during large events on the
Rivers Tay and Earn, Scotland. Quart. Jour.
Eng. Geol,, 27, 319-332.

b.

Plate I The Tay in flood near Dalguise
a: February 1990 b: January 1993
(Photos: a ~ Scot Rail b - Tay RPB)

Transport links invariably suffer in floods, and
the 1993 event was no exception. The high water
levels reached on floodplain areas blocked many
roads and at Almondbank a bridge collapsed into the
flooding River Almond. Some roads in the Isla
catchment were blocked for several days because of
water becoming trapped behind floodbanks. Land-
slips, caused by saturated soils, further added to the
sitnation. Several communities including Pitlochry,
Dunkeld and Blairgowrie were cut off for a time.

The previously described breaching of the rail-
way embankment at Dalguise dislocated the Perth-
Inverness route for some weeks. In the Earn
catchment to the south, bed scour caused the
collapse of a bridge carrying the Perth-Glasgow
railway, causing additional disruption for three
months and contributing to a joint repair bill in

‘excess of £1.1 million.

Finally, flooding of properties in the rural
catchment must be considered. Data collation is
neither simple nor necessarily very accurate, but the
Factual Report produced for Tayside Regional
Council in May 1993% shows that housing, some
industrial areas, holiday lodges and wastewater
treatment plants were all affected in various parts of
the Tay catchment. In many cases, flooding of
property resulted from small burns rather than main
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rivers overtopping their banks. Many of the most
vulnerable propertics are in farmsteads lying on the
floodplains: these were completely surrounded by
floodwaters and often inundated even though build-
ings stood at higher elevations than their immediate
surroundings.

Perth

Flooding of property in Perth affected many more
properties than in the catchment upstream, and also
occurred on a much more extensive scale than in the
February 1990 event. Most important was the
inundation of the North Muirton housing estate on
the north side of Perth, as a result of overtopping and
then multiple breaching of a flood embankment.
Approximately 780 properties were affected, causing
in excess of £10 million of damage. A further {1
million of costs was incurred through the provision
of temporary accommodation by Perth & Kinross
District Council, owners of most of the affected
properties; some houses were not fully repaired until
almost a year after the floed.

In the city centre many properties, generally
shops and offices, were affected by direct flooding
from the River Tay. While water depths at street
level were generally quite modest, many buildings
have basements and this is where much of the
damage was sustained. Even when warnings had
been received contents were still sometimes dam-
aged, for example at the Perth City Muscum and Art
Gallery, where defences had been overwhelmed by
the flood. Despite the issuc of warnings well in
advance of damage levels being reached, it scems the
response was, in many cases, either limited or
inadequate.

Damage in the city centre extended beyond the
effects of direct flooding. Through groundwater, the
sewerage and drainage system and a mill lade which
runs through the city centre, basement flooding
occurred in further areas which were not directly
inundated. However, no assessment of the total cost
of damage has yet been made.

Many residential properties in the city centre
were also affected. In the streets surrounding the
North and South Inches, houses have been built with
ground floors elevated slightly above the surround-
ing ground level such thatin the past only basements
were flooded - a clear indicator of many years
experience of flooding. However, in recent years
many of these basements have been converted into
flats, thereby exacerbating the flooding problem. The
benefits of historical adapration to flood risk are thus
rather less now than they have been previously.

The planners responsible for the North Muirton
development responded to the flood hazard by
erecting a flood embankment around the estate. In
January 1974, the then recently developed estate was
flooded following failure of the existing embank-
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ment. The local authority reacted by rebuilding the
defences to a higher specification based on a 100-
year return period event, then assessed at approxi-
mately 2100 m*s~'. These defences were successful
in February 1990 in affording the desired protection,
if only by a small margin. The local topography and
the design of the floodbank, however, are such that if
the design flood is exceceded, a large number of
properties sustain major damage. This 5 exactly
what happened in January 1993, with some proper-
ties flooded to a depth of 2 m, and is the principal
reason for the great local significance attached to the
flood.

Historical Perspective

At 162 m’s~!, the mean flow of the Tay is the
highest of any river in the UK, reflecting its large
and wet catchment, and it is to be expected that its
floods will be large in comparison with other UK
rivers. The most salient point to emerge from the
description of this particular flood is the way in
which a number of factors combined to produce a
peak flow which, although not unprecedented in the
period of flow measurement in this country, was the
largest to be witnessed in the UK in over 20 years,
and registered an exceptional impact in terms of the
amount of land and the number of properties
inundated. The synchrony of flood peaks emerging
from the Garry and Tummel sub-catchments, the
Tummel and Tay, and then the Tay and Isla seems
remarkable, resulting from the timing, extent and
spatial distribution of first snowfall, then melt-
inducing pulses of rain and temperature increases,
and finally preducing the major flood which swept
through Perth.

Also remarkable is the occurrence of such a large
flood only threc years after another which was
noteworthy in its own right, and in a series of large
peaks from 1989 (and general wetness since 1982)
which is unprecedented on the Tay in records which
commenced in 1947. Conventional nisk analysis
treats flooding as an entirely random process, and
assumes the climate which generates floods to be
unchanging through time - such that the risk of
exceeding any given flood level is invariant between
years. However Table 1, which gives levels of major
floods at Smeaton’s Bridge in Perth since 1814,
shows a clustering of major events. Distinct periods
containing concentrations of floods can be identified,
separated by intervening periods with few major
peaks. Clusters are apparent around 1850, 1910,
1950, and 1990. Nothing is known about the
incidence of any other peaks around the time of the
largest known peak in 1814, caused in part by ice-
jamming in the bridge. Clustering has also been
found in a number of long UK seasonal and annual
runoff records’, supporting the suggestion of inter-
dependence within runoff records. The information
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TABLE 1 FLOOD LEVELS AT SMEATON'S BRIDGE,

PERTH (METRES OD)

Year Date Level
1814 February 12 7.0
1847 Ocrober 7 6.11
1851 January 19 5.65
1853 January 20 5.79
1868 February 1 5.90
1894 February 7 5.64
1903 January 31 5.64
1909 January 18 5.52
1910 August 29 5.61
1912 December 21 5.68
1913 May 9 5.66
1928 January 22 5.%7
1931 June 15 5.49
1947 January 15 5.55
1950 February 17 6.03
1951 November 5 5.97
1962 February 12 5.37
1974 January 31 5.61
1989 February 7 5.07
1990 February 5 5.85

1993 January 17 6.48

provided by Smecaton’s Bridge, as is so often the case
with observations from before the time of instru-
mental recordings, 1s of great value in placing recent
events 1n an historical context.

Whether the recent large Tay floods simply
constitute the latest in a series of clusters, or signify
some change in the flood regime of the river, perhaps
resulung from climate change, poses a question
which is difficult to answer. Some favoured climate
change scenarios envisage an increase in rainfall
along the west of the British mainland, including the
headwaters of most of the Tay’s tributaries, so an
increase in the frequency of flood-producing condi-
uons scems quite plausible. However, the links
between climate change studies and any changes in
river flow regime are difficult 1o develop - not least
because of the limitations of climate change
modelling - and likely changes in flood risk cannot
therefore be postulated with any great certainty.,

Comparison with other Great UK
Floods

At this point it is worth making comparison with
other major UK floods, specifically recalling the
great Findhorn flood of 17th August 1970, which still
holds the UK gauging station peak discharge record.
A peak of 2410 m's™' was recorded at Forres
gauging station, where the catchment area is 781.9
km?®, a mere 17% of the catchment area to Ballathie
on the Tay. Considering also that there was no
snowmelt contribution to the Findhorn flood, its
magnitude seems ali the more remarkable.

The rainfall responsible for the 1970 Findhorn
flood was intense over a wide area, benefiting from

strong orographic enhancement as the northerly
winds rose over the Monadhliath Mountains'®. Such
a synoptic situation is characteristic of all the known
major floods of this area, always occurring in
summer'', and historical records of the ‘Muckle
Spate’ of 1829'? demonstrate the occurrence of a
larger peak in the more distant past.

Archer’s investigation of the 1771 Tyne flood'?
produced a discharge estimate of 3900 m's~' for
Hexham (catchment area 1970 km?), exceeding by a
large margin any other UK historical flood estimate.
Like the Findhorn flood, this seems a remarkable
discharge in relation to the corresponding catchment
area, and these two extreme historical events to-
gether provide a uscful context in which 10 view the
recent Tay flood.

Rainfall intensities in the 1993 Tay flood were
not excepuional, and 1t is important to note that at
most gauging stations on the Tay's main tributaries,
previous events generated with rather less important
snowmelt components have achieved peaks compar-
able with those of January 1993 (e.g. Kenmore,
Comrie Bridge, Pitnacree, Port-na-Craig, Wester
Cardean). Had heavier rain fallen on the snowpack
present on January 16th, an even larger flood peak
would have been produced. However, the likelihood
of heavier rain falling on such a snowpack, and with
a spatial and temporal distribution still capable of
producing coincident high peaks from all the major
tributaries, is quite remote.

Risk Assessment

With the occurrence of the major floods of 1990 and
1993, the ume series data on which risk assessments
may be made have changed substantially'®. While
assessments of Hood risk should never be made
solely on the basis of statistically derived magnirude-
frequency curves, changes in the shape of such
curves are still likely to have some bearing on the
understanding of flood risk at a given site.

On the Tay, the definition of flood series is
further complicated by the existence of five years of .
estimated peaks at Ballathie preceding the full record
commencing in 1952. Moreover, the estimated peaks
of 1950 and 1951 are both larger than any others
recorded until 1993. Up until 1989 the flood series
from 1952 contained only one peak above 1500
m? ! (1570 m’s~' on 30th January 1974) and, if
considered in isolation, could be interpreted o
suggest a very low risk of any major flood, above say
2000 m’s~'. If all the peak estimates for the
preceding five years are accepted, however, the two
peaks of 1890 m*s~! and 1850 m’~' for 1950 and
1951 respectively produce a much different picture
with a small but discrete group of outliers appearing,
and indicating a higher risk of floods exceeding the
2000 m®s~' threshold. This group is substantially
enlarged by the addition of the 1990 and 1993 annual
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Figure 4 Flood frequency curves for the River Tay at
Ballathie

maxima (Figure 4), and it is interesting to note that
three of the four largest events (1993, 1950, 1990)
were all associated with substantial snow-melt con-
tributions. Such an observation raises the possibility
that Tay flood series might best be modelled by use
of methods which explicitly recognise different
populations within the observed data's.

The events of the past few years have done much
to concentrate attention on the nature of flood risk.
The clustered nature of major floods on the Tay,
coupled with an important variability in the mecha-
nisms of flood generation, illustrates the complexity
of modelling flood frequency distributions.

Long-term Response
In the course of its progress, the flood made

considerable demands on the emergency services and
local authorities throughout Tayside, as occurred in
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many surrounding areas which were also affected.
With its damaging effects at North Muirton, central
Perth and throughout the surrounding area, however,
it was acknowledged that some more considered
long-term response was also required, to minimise
within justifiable resources the risk of similar damage
recurring in the future.

The most urgent need to counter the effects of
any future peak was at North Muirton. With the
floodbank there breached in three places, it was
imperative to repair these as soon as possible, as the
Tay remained high after its major peak and further
trontal systems threatened to bring rain which might
cause further inundation of property. Heavy plant
was therefore brought in quickly to reduce this
vulnerability. On the agricultural floodplain too,
farmers were concerned to mend breaches in their
defences to prevent any further flooding of their
land. Unfortunately, two further peaks at approxi-
mately the mean annual flood level occurred on 30
March and 8 April 1993, and in some areas where
floodbanks had not been reinstated, further crop loss
and sediment deposition occurred. One method of
damage limitation not yet introduced in the Tay
valley would be a re-positioning of these banks in
areas of repeated failure: benefits would accrue from
a reduction of damage to banks and fields alike.
However, as noted above, the River Tay Catchment
Study® has found the present arrangement of banks
to be near-optimal for the purpose of attenuating
downstream flooding.

Following the 1993 flood, Tayside Regional
Council commissioned two major studies: a catch-
ment study to enhance the understanding of flood-
generating processes in the Tay basin and its
sensitivity to various changes in land use, climate,
snowmelt and hydro-power operations; and a Perth
flood study to assess structural options for flood
mitigation in the urban area. An initial estimate of
the cost of works to protect Perth from a flood
similar to that of January 1993 combined with a 100-
year extreme tide is £11.1 million, with other design
options also having been identified'®. In the catch-
ment study, the effects of afforestation were con-
sidered to be broadly helpful in reducing the rate of
snowmelt which might contribute to flood genera-
tion, though in rainfall events land use impact would
be very limited®. Little or no improvement in the
operation of the hydro-power schemes is available to
help attenuate floods in the Tay: by the time that the
value of additional storage capacity becomes appar-
ent, the limited potential rate of draw-down makes
such efforts futile against the volume of runoff being
produced in upstream areas.

Considering the large size of catchment, and the
marginal effects of land use and resource manage-
ment on its hydrological behaviour in times of
extreme flood, it seems unlikely that any formal
basin management plan could be justified in response
to the flood threat. The control of floodplain
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development, through planning legistation, appears
to offer much greater scope for the future manage-
ment of the flood hazard. More practically, the flood
warning system has shown its worth in reducing
damage in the 1993 event, and it is hoped that more
recent developments of the system will allow busi-
nesses and individuals to more effectively protect
their property in any future emergency.

Conclusions

The Tay flood of 17th January 1993 achieved a peak
discharge of 2269 m?s~' at Ballathie gauging station
and is the second largest - after the Findhorn flood
of 1970 - recorded at any UK gauging station. It
resulted from a very deep snowpack across the entire
catchment being subject 10 temperature increases
and rainfall, which caused major tributaries of the
main river to add to the flood wave as it passed
downstream in a way which was to ensurc the
flooding of hundreds of properties and some 52 km?
of farmland. The North Muirton housing estate
received the most concentrated damage after its
flood embankment was breached, but effects were
widespread throughout the lower part of the Tay
basin.

The presence of several large hydro-electric
reservoirs in the catchment reduced the magnitude
of the peaks emerging from the Garry, Tummel and
Lyon tributaries, and while it was suggested that the
presence of agricultural flood embankments might
have exacerbated flooding in downstream arcas, their
widespread failure and the inundation of areas
normally protected by them in fact provided greater
attenuation than would otherwise have been avail-
able. Flood warnings gave carly notice of the floods
for all areas, but nothing could be done 1o substan-
tially reduce the major peak which was developing in
the river upstream.

Coming only three years after the February 1990
event, this larger flood generated considerable local
concern both through the damage and disruption it
caused, and by raising awareness of the threat of
further flooding in the future. In a broader context
such events raise the possibility of a temporally
variable model of flood risk being applicable to the
Tay and other rivers, while the threat of climate
change introduces the possibility of greater flood risk
for the future. Detailed studies and discussions are
now taking place to assess what means might be
employed to afford the maximum protection to Perth
in any further major floods.

Recent events have served to remind Perth and
other communitics in the Tay catchment of their
vulnerability to flooding after a substantial period
of relauvely little threat. However, it is likely that
not only the activities of the local authorities, but
also the behaviour of the river itself over the next
few winters, will play a large part in determining

whether or how any efforts to reduce this vulnera-
bility should be attemnpted. It is certain that the
continuing monitoring and documentation of not-
able flows will play 2 fundamental role in enhanc-
ing our understanding of flooding on the Tay,
which must form the basis of any future plans for
its management.
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Computation and Accuracy of Gauged
Flows

Gauged flows are generally calculated by the conver-
sion of the record of stage, or water level, using a
stage-discharge relation, often referred to as the
rating or calibration. Stage is measured and recorded
against time by instruments usually actuated by a
float in a stilling well. The instrument records the
level either digitally, on a solid state logger, less
commonly on punched tape, or continuously by pen
and chart. At the majority of the gauging stations in
the United Kingdom provision is made for the
routine transmission of river levels directly to the
processing centre, by telephone linc or, less gener-
ally, by radio; on occasions satellites have been used
1o receive and re-transmit the radio signal. The rapid
growth in the use of the public telephone network for
the transmission of river level and fow data is
enabling hydrometric data acquisition to proceed on
a near real-time basis in most arcas, Typically, levels
are recorded at 15-minute intervals and stored on-
site for overnight transmission to allow the initial
processing to be completed on the following day.
Normally, both digital and analogue recording de-
vices are deployed at gauging stations to provide a
mcasure of security against loss of record caused by
instrument malfunction.

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

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

i. accuracy and reliability in measuring and re-
cording water levels,

i, accuracy and reliability of the derived stage-
discharge relation, and

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

Flow data from ultrasonic gauging stations arc
computed on-site where the times are measured for
acoustic pulses to traverse a river section along an
oblique path in both directions. The mean river
velocity is related 1o the difference in the two timings
and the flow is then assessed using the river’s cross-
sectional 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 ata
series of fixed depths.

Flow data from electromagnetic gauging stations
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 constructed above it.
This emf 15 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 followed
as far as possible in the design, installation and
operation of gauging stations. Most of these Stan-
dards include a section devoted to accuracy, which
results in recommendations for reducing uncertain-
ties in discharge measurements and for estimating
the extent of the uncertainuies which do arise.

The National River Flow Archive exists to
provide not only a central UK database and retrieval
service but also an extra level of hydrological
validation. To further this aim, staff at the Institute
of Hydrology liaise with their counterparts in the
water industry on a regional basis and, by visiting
gauging stations and data processing centres, en-
deavour to maintain the necessary knowledge of
local conditions and problems which is essential to
help identify and rectify anomalous flow data.

Scope of the Flow Data Tabulations

River flow data are presented in two parts. In the
first, daily mean gauged flows are tabulated for 49
gauging stations; daily naturalised flows are also
tabulated for the River Lee (page 61) and River
Thames (page 64). 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 typify a
wide range of catchment types found throughout the
United Kingdom. A map (Figure 9) is provided on
page 40 to assist in locating the gauging stations
featured in this section.

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

Explanatory notes precede the two sets of tables
and are provided to assist in the interpretation of
particular items. The notes relating to the daily flow
tables are given in the following section; those
relating to the monthly data are given on page 91.

Part (i) - the daily mean flow
tabulations

Statiornr Number

The gauging station number is a unique six-digit
reference number which scrves as the primary
identifier of the station record on the River Flow
Archive. The first digit is a regional identifier being 0
for mainland Britain, 1 for the isiands around Britain
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and 2 for Ireland. This is followed by the hydro-
metric area number given in the second and third
digits. Hydrometric areas are cither integral river
catchments having one or more outlets to the sea or
tidal estuary or, for convenience, they may include
several contiguous river catchments having topogra-
phical similarity with separate tidal outlets. In
Britain they are numbered from 1 to 97 in clockwise
order around the coastline commencing in north-east
Scotland: Ireland has a unified numbering system
from 1 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 frontis-
piece.

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 Authority

The abbreviation references the organisation respon-
sible for the provision of flow data to the River Flow
Archive, A list of measuring authority codes together
with the corresponding names and addresses for
organisations currently contributing data to the
National River Flow Archive appears on pages 170
and 171.

Grid Reference

The initial two-letter and two-figure codes each
designate the relevant 100 kilometre National Grid
square or Irish Grid square; the standard six-figure
map reference follows.

Note: Irish Grid references - which are italicised -
have only one prefix letter but it is common practice
to precede it with the letter I 10 make the identifica-
tion clear.

Catchment Area

The surface catchment area, in the horizontal plane,
draining to the gauging station in square kilometres.
There are a few gauging stations where, because of
geological considerations, or as a result of water
transfers - for instance, the use of caichwaters to
increase reservoir yields - the actual contribuling
area may differ appreciably from that defined by the
topographical boundary. In consequence, the river
flows whether augmented or diminished, may cause
the runoff {as a depth in millimetres) values (o
appear anomalous.

First Year

The year in which the station started producing daily
mean flow data, usually the first year for which data
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are held on the River Flow Archive. Earlier data,
often of a sporadic nature or of poorer quality, may
occasionally be available from the measuring author-
ities 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
rclated 1o zero discharge, it is the practice in a few
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
recorders.

Maximum Altitude

The level to the nearest metre of the highest point in
the catchment.

Table of daily mean gauged (or naturalised)
discharges

The mean flow in cubic metres per second (abbrevi-
ated 10 m's' and sometimes also referred to as
‘cumecs’) in a water-day, normaliy 09.00 to 09.00.
The naturalised discharge is the gauged discharge
adjusted to take account of net abstractions 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 has also
been used, particularly in Scotland. Normally the
peak flow corresponds to the highest fifteen-minute
flow where water levels are recorded digitally, or the
highest instantaneous flow associated with maximum
stage where analogue recorders are used.

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

Runoff in mm =
Average Flow in Cumecs X 86.4 Xn

Carchment Area (km?)

where n is the number of days in the month. The
runoff total is rounded to the nearest millimetre.

Runoff is computed on the basis of naturalised
Aows (see ‘Factors Affecting Runoff’) for the
minonity of catchments where daily, or monthly,
naturalised flows are available,

Rainfall: The rainfall over the catchment in milli-
metres for each month. Each areal rainfall total is
derived from a one kilometre square grid of rainfall
values generated from all" available daily and
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monthly rainfall data. A computer program calcu-
lates catchment rainfall by averaging the values at
the grid points lying within the digitised catchment
boundary. Validation procedures allow for the rejec-
tion of obviously erroneous raingauge observations
prior to the gridding exercise. The bulk of the
rainfall data are provided by the Meteorological
Officet. Where, as for instance in some small moun-
tainous catchments, raingauges are few and their
siting and exposure are not ideal, great precision in
the arcal rainfall estimates cannot be expected.

Statistics of monthly data for previous record

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

Where applicable, a guide to the amount of
missing data is given following the section heading.
Some slight variations from the statistics held by the
measuring authorities may occur; these may be due
to the different methods of computation or the need
for uniformity in presentation.

Summary statistics

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

Mean Flow: The average of all available 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 indicated.
In a record in which the value recurs, the date is that
of the last occasion.

River flow measurement tends to become more
imprecise at very low discharges. Very low velocities,
heavy weed growth and the insensitivity of stage-
discharge.relations combine with the difficulty .of
accurately measuring limited water depths to reduce
the accuracy of computed flows. The reliability of
both the lowest daily mean flow and the 95 per
cent exceedance flow (see below) as representative
measures of low flow must, therefore, 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, discharges and storage changes as the
river flow diminishes.

t For the 1H research catchmemts, the monthly totals are subseguently
updated using areal figures derived (rom a dense local rringauge network.
* As a consequence of leap years the runofT and mean How percentage may
not be sdennical,

Peak: The peak flow in cubic metres per second
during the term indicated. The date of occurrence,
normally the water-day, is also indicated. Generally,
the peak flows are derived from the record of
monthly instantaneous maximum flows stored on the
River Flow Archive*®. As a result of particular flow
measurement difficulties in the flood range, this peak
flow series is often incomplete. Consequently, in
some cases, the peak flow from the previous period
of record has been abstracted from the Flood Studics
Report'. Reference to this report should be made to
check for historical flcod events which may cxceed
the peak falling within the gauged flow record.

10% exceedance: The flow in cubic metres per
second which was equalled or exceeded for 10 per cent
of the specified term - a high flow parameter which,
when compared with the mean may give a measure of
the variability, or ‘flashiness’, of the flow regime. The
10 per cent exceedance value is computed using daily
flow data only for those years with ten days, or less,
missing on the River Flow Archive.

50% exceedance: 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 per cent exceedance flow.

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

Factors Affecting Runoff (FAR)

An indication of the various types of abstractions
from, and discharges to, the river operating within
the catchment which alter the narural flow is given
by a standard set of abbreviated descriptions. In Part
(i1) - the monthly flow data - each description is
shortened to a code letter. An explanation of the
abbreviated descriptions and the code letters is given
overleaf. With the exception of the induced loss in
surface flow resulting from underlying groundwater
abstraction, these codes and descriptions refer to
quantifiable variations and do not include the
progressive, and difficult to measure, modifications
in the regime related to land-use changes.

Except for a small set of gauging stations for
which the net variation, i.e. reservoir storage changes
and/or the balance between imports and exports of
water to, or from, the catchment, is assessed in order
to derive the ‘naturalised’ flow from the gauged flow,
(sce page 36}, the record of individual abstractions,
discharges and changes in storage as indicated in the
code above is not held centrally.

* Additional data are held on the flood peak arctuves (page 134).
'Flood Studies Report 1975. Nawral Eavironment Rescarch Council
(5 vols. reprinted 1993).
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CODE EXPLANATION

N Natural, i.e., there are no significant abstrac-
tions and discharges or the variation due to
them is so hmited that the gauged flow is
within 10 per cent of the natural flow at, or in
cxcess of, the 95 per cent exceedance How,

Storage or impounding reservoir. Natural
river flows will be affected by water stored in
a reservoir situated in, and supplied from, the
carchment 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 supplies. Natural river flows are
reduced by the quantity abstracted from a
reservoir or by a river intake if the water is
conveyed outside the gauging station’s catch-
ment area.

Groundwater abstraction. Natural river flow
may be reduced or augmented by
groundwater abstraction or recharge. This
category includes catchments where mine-
water discharges influence the flow regime.

Effluent return. Qutflows from sewage treat-
ment works will augment the river flow if the
effluents originate from outside the catch-
ment.

Industnal and agriculiural abstractions. Di-
rect industrial and agricultural abstractions
from surface water and from groundwater
may reduce the natural river flow.

H Hydro-electric power. The river flow is
regulated to suit the need for power genera-
ton,

ABBREVIATED DESCRIPTION

Natural within 10 per cent at the 95 per cent
exceedance How.

Reservoirs in catchment.

Augmentation from surface water

and/or groundwater.

Abstraction for public water supply.

Flows influenced by groundwater abstraction
and/or recharge.

Augmentation from effluent returns.

Flow reduced by industrial and/or

agricultural abstraction.

Regulation for HEP.

Station and catchment description

A short commentary providing a guide to the
characteristics of the station, its flow record and the
catchment it commands; refer to page 174 for an
explanatory listing of the abbreviations and acro-
nyms used. The principal objectives of this summary
information are 1o assist data users in the selection of
gauging station records appropriate to their needs
and to assist in the interpretation of flow variability
at individual gauging stations particularly where the
natural flow pattern is significantly disturbed by
artificial influences.

A comprehensive set of gauging station and
catchment descriptions 1s provided in the ‘Hydro-

metric Register- and Statistics 1986-90" (see page
172). Further details of the net impact of abstrac-
tions and discharges on river flow patterns are given
in: Gustard, A., Bullock, A. and Dixon, J.M. 1992.
Estimating Low River Flows in the United King-
dom. Institute of Hydrology Report number 108.

Comment

A summary of any important factors influencing the
accuracy of the current year’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.
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STATIONS FOR WHICH DAILY OR MONTHLY DATA ARE GIVEN IN
THE RIVER FLOW SECTION

STATION RIVER NAME AND STATION NAME SEE STATION RIVER NAME AND STATION NAME SEE
NUMBER PAGE RUMBER PAGE
3002 CARRON AT SGODACHAIL 92 28026 ANKER AT POLESWORTH 103
D 3003 OYKEL AT EASTER TURNAIG 42 28031 MANIFOLD AT ILAM 103
4001 CONON AT MOY BRIDGE 92 28039 REA AT CALTHORPE PARK 103
6008 ENRICK AT MILL OF TORE 92 28052 SOW AT GREAT BRIDGEFORD 103
D7002 FINDHORN AT FORRES 43 28067 DERWENT AT CHURCH WILNE 104
DB8006  SPEY AT BOAT O BRIG 44 28082 SOAR AT LITTLETHORPE 104
8007 SPEY AT INVERTRUIM 92 D 28085 DERWENT AT ST MARY'S BRIDGE 35
9001 DEVERON AT AVOCHIE 23 29003 LUD AT LOUTH 104
10002 UGIE AT INVERUGIE 9 D 30001 WITHAM AT CLAYPOLE MILL 56
11001 DON AT PARKHILL b2 30004 PARTNEY LYMN AT PARTNEY MILL 104
D 12001 DEE AT WOODEND 45 30012 STAINFIELD BECK AT STAINFIELD 105
12006 GAIRN AT INVERGAIRN 93 31002 GLEN AT KATES BRIDGE KING
13007 NORTH ESK AT LOGIE MILL 94 STREET 105
14001 EDEN AT KEMBACK 94 31010 CHATER AT FOSTERS BRIDGE 105
D15006 TAY AT BALLATHIE 46 32003 HARPERS BROOK AT QLD MILL BRIDGE 105
15011 LYON AT COMRIE BRIDGE 94 D 32004 ISEBROOK ATHARROWDEN QLD MILL 57
16003 RUCHILL WATER AT CULTYBRAGGAN 94 D 33002 BEDFORD OUSE AT BEDFORD 58
16004 EARN AT FORTEVIOT BRIDGE 95 33006 WISSEY AT NORTHWOLD 106
17001 CARRON AT HEADSWOOD 95 33012 KYM AT MEAGRE FARM 106
17002 LEVEN AT LEVEN 95 33024 CAM AT DERNFORD 106
18003 TEITH AT BRIDGE OF TEITH 95 35027 RHEE AT WIMPOLE 106
18005 ALLAN WATER AT BRIDGE OF ALLAN % 33032 HEACHAM AT HEACHAM 167
18018 KIRKTON BURN AT BALQUHIDDER L. ) D 33034 LITTLE OUSE AT ABBEY HEATH 59
D 19001 ALMOND AT CRAIGIEHALL 47 34004 WENSUM AT COSTESSEY MILI, 107
20000 TYNE AT EAST LINTON %% D 34006 WAVENEY AT NEEDHAM MILL 60
21006 TWEED AT BOLESIDE 96 35008 GIPPING AT STOWMARKET 107
D21009 TWEED AT NORHAM 48 36006 STOUR AT LANGHAM 107
21011 TEVIOT AT HAWICK 97 37001 RODING AT REDBRIDGE 108
21008 LYNE WATER AT LYNE STATION 97 37005 COLNE AT LEXDEN 108
21022 WHITEADDER WATER AT HUT'TON 37010 BLACKWATER AT APPLEFORD BRIDGE 108
CASTLE 97 D 38001 LEE AT FEILDES WEIR 61
21024 JED WATER AT JEDBURGH 97 38003 MIMRAM AT PANSHANGER PARK 62
D 22001 COQUET AT MORWICK 49 38021 TURKEY BROOK AT ALBANY PARK 108
22000 BLYTH AT HARTFORD BRIDGE 98 D 39001 THAMES AT KINGSTON b3/4
23001 TYNE AT BYWELL 'l.] 39002 THAMES AT DAYS WEIR 109
23006 SOUTH TYNE AT FEATHERSTONE o8 39005 BEVERLEY BROOK AT WIMBLEDON
23011 KIELDER BURN AT KIELDER 98 COMMON 109
24004 BEDBURN BECK AT BEDBURN » 39007 BLACKWATER AT SWALLOWFIELD 109
24009 WEAR AT CHESTER LE STREET » 39014 VER AT HANSTEADS 109
25001 TEES AT BROKEN SCAR 99 19016 KENNET AT THEALE 110
D25006 GRETA AT RUTHERFORD BRIDGE 50 39019 LAMBOURN AT SHAW 110
25019 LEVEN AT EASBY 99 D 39020 COLN AT BIBURY .}
26003 FOSTON BECK AT FOSTON MILL 100 39021 CHERWELL AT ENSLOW MILL 110
26005 GYPSEY RACE AT BOYNTON 100 39023 WYE AT HEDSOR 110
D 27002 WHARFE AT FLINT MILL WEIR 51 39029 TILLINGBOURNE AT SHALFORD il
27007 URE AT WESTWICK LOCK 100 39049 SILK STREAM AT COLINDEEP LANE 11
27025 ROTHER AT WOODHOUSE MILL 100 319069 MOLE AT KINNERSLEY MANOR 11
227035 AJRE AT KILDWICK BRIDGE 52 D 40003 MEDWAY AT TESTON ot
D 27041 DERWENT AT BUTTERCRAMBE 53 40009 TEISE AT STONE BRIDGE 1
2142 DOVE AT KIRKBY MILLS 101 400190 EDEN AT PENSHURST 112
27047 SNAJZEHOLME BECK AT LOW HOUSES 101 D 40011 GREAT STOUR AT HOQRTON 67
27050 ESK AT SLEIGHTS 10 40012 DARENT AT HAWLEY 112
27053 NIDD AT BIRSTWITH 101 41001 NUNNINGHAM STREAM AT TILLEY
27071 SWALE AT CRARKEHILL 102 BRIDGE 112
D 28009 TRENT AT COLWICK 54 41006 UCK AT ISFIELD 112
28015 IDLE AT MATTERSEY 102 41019 ARUN AT ALFOLDEAN 113
28018 DOVE AT MARSTON ON DOVE 102 41027 ROTHER AT PRINCES MARSH 113
28024 WREAKE AT SYSTON MILL 102 42003 LYMINGTON AT BROCKENHURST PARK 113

connnued on page 44
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STATION
NUMBER

12004
42000
D 42010
[ 43005
43006
43007
432
4002
44009
) 45001
45003
45004
46003
46005
47001
47008
48005
48011
49001
3 50001
50002
[ 52005
52007
52010
53004
53006
053018
D 54001
D 54002
D 54008
54012
54019
54020
54022
54024
54034
54034
55008
535013
55014
55018
53023
D 56001
56013
57008
58009
60003
60010
1D 62001
63001
6400]

RIVER NAME AND STATION NAME

TEST AT BROADLANDS
MEON AT MISLINGFORD
ITCHEN AT HIGHBRIDGE/ALLBROOK
AVON AT AMESBURY
NADDER AT WILTON PARK
STOUR AT THROOP MILL
WYLYE AT NORTON BAVANT
PIDDLE AT BAGGS MILL

WEY AT BROADWEY

EXE AT THORVERTON

CULM AT WOODMILL

AXE AT WHITFORD

DART AT AUSTINS BRIDGE
EAST DART AT BELLEVER
TAMAR AT GUNNISLAKE
THRUSHEL AT TINHAY
KENWYN AT TRURO

FOWEY AT RESTORMEL
CAMEL AT DENBY

TAW AT UMBERLEIGH
TORRIDGE AT TORRINGTON
TONE AT BISHOPS HULL
PARRETT AT CHISELBOROUGH
BRUE AT LOVINGTON

CHEW AT COMPTON DANDO
FROME (BRISTOL) AT FRENCHAY
AVON AT BATHFORD

SEVERN AT BEWDLEY

AVON AT EVESHAM

TEME AT TENBURY

TERN AT WALCOT

AVON AT STARETON

PERRY AT YEATON

SEVERN AT PLYNLIMON FLUME
WORFE AT BURCOTE
DOWLES BROOK AT DOWLES
TANAT AT LLANYBLODWEL
WYE AT CEFN BRWYN
ARROW AT TITLEY MILL
LUGG AT BYTON

FROME AT YARKHILL

WYE AT REDBROOK

USK AT CHAIN BRIDGE
YSCIR AT PONTARYSCIR
RHYMNEY AT LLANEDERYN
EWENNY AT KEEPERS LODGE
TAF AT CLOG-Y-FRAN

TYWI AT NANTGAREDIG
TEIFL AT GLAN TEIF1
YSTWYTH AT PONT LLOLWYN
DYFI AT DYF1 BRITGE

SEE
PAGE

113
114

118
118
1k}
18

k)

K]

75

76
19
g
e
11y
120
120
120
120
121
121
121
121

17
122
122
122
122
123

T8
123
123

STATION
NUMBER

64002
65005
66006
67008
D 6701S
67018
D e8001
68004

59006
69007
70004
71001
71004
D 72004
T3005
D 73010
74005
75002
7005
D 76007
76010
77003
78003
THOO4
D 79006
80001
B1002
B10O3
82002
83005
D 84005
84016
83001
D 55003
90003
D 93001
94001
95001
96001
101002
D 201005
201007

RIVER NAME AND STATION NAME

DYSYNNI AT PONT-Y-GARTH
ERCH AT PENCAENEWYDD
ELWY AT PONT-Y-GWYDDEL
ALYN AT PONT-Y-CAPEL

DEE AT MANLEY HALL

DEE AT NEW INN

WEAVER AT ASHBROOK
WISTASTON BROOK AT MARSHFIELD
BRIDGE

BOLLIN AT DUNHAM MASSEY
MERSEY AT ASHTON WEIR
YARROW AT CROSTON MILL
RIBBLE AT SAMLESBURY
CALDER AT WHALLEY WEIR
LUNE AT CATON

KENT AT SEDGWICK

LEVEN AT NEWBY BRIDGE
EHEN AT BRAYSTONES
DERWENT AT CAMERTON
EDEN AT TEMPLE SOTERBY
EDEN AT SHEEPMOUNT
PETTERIL AT HARRABY GREEN
LIDDEL WATER AT ROWANBURNFOOT
ANNAN AT BRYDEKIRK
KINNEL WATER AT REDHALL
NITH AT DRUMLANRIG

URR AT DALBEATTIE

CREE AT NEWTON STEWART
LUCE AT AIRYHEMMING
DOON AT AUCHENDRANE
IRVINE AT SHEWALTON
CLYDE AT BLAIRSTON

LUGGIE WATER AT CONDORRAT
LEVEN AT LINNBRANE
FALLOCH AT GLEN FALLOCH

"NEVIS AT CLAGGAN

CARRON AT NEW KELSO

EWE AT POOLEWE

INVER AT LITTLE ASSYNT
HALLADALE AT HALLADALE
MEDINA AT UPPER SHIDE
CAMOWEN AT CAMOWEN TERRACE
BURN DENNET AT BURNDENNET
BRIDGE

D 203010 BLACKWATER AT MAYDOWN BRIDGE

203012

BALLINDERRY AT BALLINDERRY
HRIDGE

203020 MOYOLA AT MOYOLA NEW BRIDGE

D 203028
205004
205005

AGIVEY AT WHITE HILL,
LAGAN AT NEWFORGE
RAVERNET AT RAVERNET

A 1Y indicates what the leatured sietion 13 10 the daily fow section.

SEE
PAGE

123
i24
124
124

79
124

125
125
125
125
126
126

81
126

82
126
127
127

83
127
127
128
128

84
128
128
s
129
129

85
129
130

130

47
130
130
131
131

131

e

131
132

132
132
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HYDROLOGICAL DATA: 1993

003003 Oykel at Easter Turnaig

Grid referenco. 29 (NC) 403 001

Muasunng authnaty. HRPE
First year 1977

Daily mean gaugad discharges {cubic matres per sscond)

DAY JAN
1 8629
2 33.6%0
3 24 850
4 24 940
5 32310
6 19 600
7 20710
8 39.150
] 33130
10 18 940
1" 6370
12 14 760
i3 12 100
4 25 350
15 76.130
16 1965 800
17 €6 030
18 19.080
19 4ac 470
20 38.740
21 €8 150
22 73.650
23 100 400
24 87 250
25 42 620
26 81470
27 23670
28 26 230
29 14 060
30 16 180
N 10 610
Avaiage 41130
Lowes1 6270
Heghest 196 BOO
Paak flow 368 30
Day of prak 16
Manthly total .
{rmilron cu m} 110 20
Runotf (mmj 333
Ramnfsll {men) 430

FEB MAR
5 8967 4 496
12 970 4088
23190 3420
37 460 39910
81 890 50 830
41020 18 160
25 360 8 154
12.820 5588
7 562 4 536
5.504 2419
4374 3.067
3 802 2784
3340 2.792
11 650 31778
14 360 22.300
60 780 44 610
32 900 90 950
45 340 32 480
34 500 37 580
61220 38 200
16 920 26.570
19.890 28 740
11 460 14 490
7268 24 640
10.340 14 450
12 020 11 250
6.712 11 290
5 504 8 483
8 141
11 670
7 355
22 000 18.980
3340 2784
81890 90 950
133 80 189 40
20 17
63 23 50 83
161 154
156 151

Statistics of monthly data for previous record {Nov 1977 to Dec 1992)

Maan  Avg 24 880
flows low 13.550
(yoar) 1985
High 43 980
[y#ar) 1983
Runol  Awvy 202
Low 110
High 356
Ranfall Avg 229
Low 113
High 408

Summary statistics

Moan flow (m2s™=")
Lowtst yaarty maan
Highest yearly mean
Lowns! monthly mosn
Highest monthly masn
Lowast daly masn
Highest dody maan
Pauk

10% axceedance
50% oxcesdance
9%% ercondance
Annual 10181 {mudlion cu M)
Annusl runofi {mm)
Annual sanfall {mm)

18 140
2376
1986

39 830
1989

134
17
292

144
21
423

22 930

6 649
1980

48 340

1980

186

54

91

213

76

436

For 1993

15 240

3ano
41130
0870
196 800
368 300
36 42¢
71230
142%
480 60
1453
1785

1941 70 ranisk sverage (mm)

Station and catchment description
40m wide river section. Flows fully contained except in extreme circumstances (¢ 9. October -1978} Constructuon ot gabion groynes
immediataly downstream. in February 1986, has rendered the low flow rating less stabla. 100% natural How reqime with ittle loch storage.

Catchmaent is typicol Highland mix of rough grazing and moorland with some affarestation in the middle reaches

Jan

29 May

16
16

Jan
Jan

Level stn (m 00)
APR MAY JUN
4338 1828 5 506
3.328 1728 5,595
3.102 1 686 3955
4678 170 439
5774 1938 13 880
5124 1830 12030
3587 1968 4183
4.297 1514 3027
6 397 1302 2.287
8939 1137 18338
4279 1019 1651
3 046 09399 1.281
24N 5080 1 060
2190 2619 Q927
11900 60 490 0887
15 270 18 750 39
22 920 14 100 43 620
8 286 8071 42 040
30 300 3 784 13.690
18 620 2750 71.902
11 880 2 584 21,900
8.478 2 348 11,580
B8 501 1862 8226
22510 1536 4,602
9.166 1.291 13 150
4773 1087 13140
3435 0959 5130
2676 0881 3 248
2218 Q870 2 656
1931 2588 2.3686
8 088
8 13/ 511 8 646
1,901 0870 0887
30 300 60 450 43 620
69.00 111 20 98 45
24 15 i:)
2109 13 69 224
&4 a4 68
&1 92 108
99n 6 487 6 263
5 444 1067 0752
1980 1980 1982
17.730 14 380 14 140
1979 1982 1980
8 53 49
42 b ]
139 16 11
98 a3 99
50 29 44
178 167 176
For racard
pracading 1993
16 800
12970 1987
20 2%0 1981
0 752 Jun 1982
49 380 Nov 1981
0353 26 Jun 1982
404 800 29 Jan 1982
847 500 6 Qg1 1978
40 390
B 575
1058
53020
1603
2039
1966

16 60

JUL

2 061
59172
18.700
28 420
30010

35 370
54 410
59 980
61640
68 300

30 430
14 960
6570
4181
3.151

299
2 845
t 2740
* 2320
3 807

7 945
10 220
21740
12 050
32010

56 860
14 0BO
6 143
4 681
10 180
21750

20 530
2061
68 300

107 30
7

$4 09

166
191

7727
2756
1992
15 690
1979

63
22
127

109
50
169

1983
As % of
nra- 1993

91

95
84
135
9
91
g8

AUG

19.970
15770
16 730
10 740
6342

4 366
4830
4978
35 400
32720

11940
6472
4316
4528
3450

2 565
2 145
197%
1780
1880

5221
3519
5262
4.357
7 308

3.880
3914
2 808
2961
2 602
2.3%1

7.651
1.790
35400

58.40
9

20 49

62
7

V1150
2 332
1984

22.590
1965

90
19
183

148
82
263

SEP

2141
10 020
8 102
3ne
2519

1989
1708
1 506
1464
2.392

19,830
9 408
7178
4 603
3627

ZR15
2.243
1853
3463
2516

2 064
1.864
1628
2152
2375

1856
1673
1427
1329
1259

3 N0
1259
19 880

5707
n

962

29
49

20:370
7292
1989

31870
1981

160
57
250

215
86
26

1993

Cuarchment arga {sq km) 330 7
Max alt {m OD)- 998

ocT NOV DEC
25 360 1.790 7.218
31320 1 663 35 700
7 149 1564 40 420
39.010 1508 47 530
45 420 1451 32 450
97 570 1 659 32 400
3% 560 23.060 17 240
48 100 8429 26 180
21840 15.180 37 860
37.540 6 735 19 670
30 820 8518 9 266
11 600 13 350 7 202
7176 8134 6 249
13 230 9.11] 32870
10520 6 393 15 680
7614 493 31650
21990 3 396 20 530
10510 2606 112200
19.000 2 040 48.300
26 640 1.760 13 750
11 500 1582 732
6 061 1.729 6231
5 102 1474 4939
4251 0962 6938
3.380 1412 4 9898
2 862 1.634 55667
2518 1.500 8 343
2371 1447 8 806
2.196 1.463 32 480
2007 1.239 18 320
1.898 213
19100 4587 22770
1.898 0962 4339
97570 23060 112200
148.50 39 46 185 20
6 7 18
5116 1189 8097
155 6 184
156 44 240
23620 26.350 23760
71.329 10 050 8.248
18979 1989 1977
41100 49 380 38 210
1980 1981 1880
191 207 192
59 79 67
333 as7 309
232 247 224
96 85 82
401 458 361

Factors affecting runoff

® Natural to within 10% at 95 parcantile flow.




RIVER FLOW DATA

007002 Findhorn at Forres

Gnd raferance; 3B (NJY 018 583
' Loval sin. {m OD}): 6 80

Moasuring suthorily: HRPB
Firs1 yeor: 1958

Daily mean gauged discharges {cubic maetres per second)

DAY JAN
1 10.300
2 59.170
3 32.380
4 15570
5 37 250
8 23620
7 35490
8 29.100
9 4 860
10 34 420
B 21 550
12 13 900
13 14 840
14 12 540
15 72570
16 230 300
17 261.300
18 62.520
19 g 110
20 84 860
21 100500
22 87 450
23 70.580
24 116 000
25 42,470
28 36.050
27 J4.370
28 35 580
29 26.280
30 30.140
N 28 180
Averoga 55 8BO
Lowes1 10.300
Hrghest 281 300
Poak flow 592 50
Doy 0f poak 17
Monthty 10101
{mullron cu m) 149.70
Aunoff (mem) 19
Rainta'l (mm} 217

FEB MAR
18.220 10 030
17 030 9089
77.680 8574

125 000 9798
102.200 46 420
88 760 265.700
70070 16 880
31200 14 320
18110 14.790
19.530 11930
15 820 8 809
12.560 13420
17 670 20 370
32.180 25 640
25 B60 24 OBO
37090 18 650
37.890 53 760
24 730 25.540
18.410 14.430
19 250 28430
18120 34770
17150 16 130
22.400 11 630
20.940 118970
31290 13 460
25020 13 540
15.340 16 420
11.690 18 540
16 450

111100

27 800

34110 22 330
11 680 8574
125.000 111100
131.20 185.40

4 30

84 11 5997
108 77

34 64

APR

16 620
13.200
10 930
10 850
9935

20 140
15 280
12.00¢
18 370
12 940

12 140
9 662
? 806
1527
7.753

13.110
10300 1
7 488
8,105
19 750

16 410
12,200
10 960
10 080
8614

8224
7.904
7270
6 730
6 562

11 300
6 562
20140 1

3192
6

2928

37
32

MAY AN
6.945 21090
5 740 16.180
4772 12,830
4 385 9238
4820 7.412
5 344 61386
6924 5.545
9.993 5314
6 651 5048
5.408 5.586
5542 5507
5.523 5 055
11 020 4517
39 550 4115
89 410 3964
49610 3996
74 400 4.696
63 570 5949
20 880 7.122
14 670 7 460
12 590 6 707
13.180 6.942
12.980 8028
9274 65.907
7.770 7525
& 757 21.690
6 084 8.428
5.584 5.597
557) 4 734
12.060 4 760
25 880
21 060 7.624
4.385 3964
74.400 21.690
36500 3758
17 26
56 41 19 76
72 25
127 51

Statistica of monthly data for previous record (Oct 1958 to Dec 1992)

Moon  Avg. 24 870
tows. Low 9.429
{tyear} 1983
High 51.180
(yoar) 1983
Aunotf: Avg. B4
Low a2
Hgh 175
RAomfall- Avg. 105
Low 24
High 201

Summary statistics

Maan flow (m?s~")
Lowasi yoarly moan
Highes1 yoarly mean
Lowaos1 monthly mosn
Highast monthly moan
Lowast doby mean
Highas! dady moosn
Pook

10% excondance
50% axcondonce
95% oxcesdance
Annusl total (mulbon cu m)
Annual runotf {mm)
Annual rminfall ()

21160
5.259
1963
§3.760
1930

26070
861%
1964
58 360
1980

68
16
168

86
30
200

n
19
197

92
29
228

for 1993

20 790

5528
55 880
2994
305 800
592 500
43 840
10 040
3735
655.60
829
10M

Sep
Jan

23 Nov
€ Oct
17 Jan

1941.70 runfsll average (mmj

Station and catchment description
50m wida river saction in 8 mobile gravel ruach which necessitatas fraquent recalibration of low flow roting. Flows contained under cablawoy up
1o 3.8m, Adequately gauged to bankiull. 100% natural catchmani with minimal surface storage. Other than a narrow agricultural coastal plain the
catchment drains tha Monadhliath Mountains with an extensive blanket peat cover.

21170 15.520 10570
5 561 3836 I
1974 1860 1992

54 180 41 990 41 900
1979 1968 1966
70 53 a5
18 13 10

180 144 139
63 n 78
i3 22 22

136 169 239

For record
proceding 1993
18 8OO
11990 1972
25 650 1930
2478 Aug 1976
61550 Dac 1966
1752 23 Aug 1976
612 000 17 Aug 1970
2410 000 17 Aug 1970
41 440
11430
3251
593 30
759
1098
1208

4872
4215
3.952
4075
3924

3750
3451
3713
12 850
23 090

26.960
11410
6921
5 266
4 653

11430
13.050
8425
5 002
4.455

4.144
4205
5.225
5.Ja8
43186

4513
5026
4322
5962
551
4548

6981
3451
26 960

38 97
11

18.70

24
64

9 867
2.743
1984
24 650
19656

a3
B4

82
26
167

1993
As % of
pro-1983

11

106
88
15
M
11
28

1993

Caichment arga (sq km): 7819
Max att. {m Q0): 941

AUG SEP ocT NOV DEC
4.8%0 3577 18.690 6 060 4579
4111 3 506 52070 5957 9 645
4261 3637 16 600 5 734 50.3%0
4.497 4.149 27 440 9107 49140
11 870 3523 28 020 7920 61060
5 558 3248 305 800 6.455 49.840
5103 317 215 %00 6 851 20 850
4923 3131 101900 16.560 13530
4317 3118 63 190 13.120 28 820
B B3 A621 111900 10 930 17 870
7 606 11 960 72 760 7 437 12,510
9 04 12 560 68 380 6420 9 789
6.687 8470 38810 6 02 9 236
5452 9059 26 920 5 245 223
8.324 11 880 21630 5 096 8913
6615 8 440 17 320 12 099 8187
4 302 6 380 13 800 9578 7115
3 956 5128 14 Q20 6588 122700
4010 4 524 14 600 4980 110300
3 591 6 658 38.850 3838 35 050
joliel 3] 5 946 26 620 4 164 19.240
2429 5 459 16 760 3098 14.710
12.800 4 657 13.510 2994 11.940
11 920 4122 11.750 4 566 10 700

22 280 6278 10010 6 634 9558
14 370 4 782 817179 T2 751
7 9939 419 8121 8 362 9 484
5918 3169 7.650 6 742 11.290
4.752 3557 7.300 4854 17 040
4181 3416 € 891 4.328 15.760
3eio 6 2320 11550
6 832 5528 44 900 6.965 24 990
3.381 3115 6 230 2994 4579

22 280 12 960 305 800 16 560 122.700
3133 1922 425 40 21686 21520
23 " 5 16 19
18.30 14 33 120 30 18 05 66 92
23 18 154 23 86
52 54 197 27 151
13 460 15100 21170 23 550 24 600
2478 2 864 3548 9 300 8332
1976 1972 1972 1983 1976

58.840 37870 49 540 39 710 61,550
1970 1965 1981 1977 1966
48 50 73 8 84

8 9 12 n 29

202 126 170 132 n
103 100 112 15 106
18 18 26 30 37
247 216 223 225 210

Factors atfecting runotf

& Natural to within 10% at 95 percentile flow.
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HYDROLOGICAL DATA: 1993

008006 Spey at Boat o Brig 1993

Measuring authonty: NERPS Gnd referance: 38 {NJ} 318 518 Caichment area (sq km); 2861.2
First yost 1952 Lovel stn. {m OD)- 43 10 Max ali tm OD). 1309

Daily mean gauged discharges [cubic metres par second]
DAY JaN HEB MAR APR MAY JUN Ju AUG SeP ocT NOV DEC

1 41010 77.600 44 900 97 390 36870 53.550 26 4530 24 880 23 500 80 440 35810 238%0
2 85 150 £9.7/0 43 130 0410 35.550 50 660 23130 23 7110 22940 195100 34 5%0 32270
3 89620 114900 41810 57 580 32 490 46 230 22,420 24 920 25550 93 060 33610 79610
4 61.730 190100 45.820 53 780 30 080 39 850 21 500 27 500 25 040 98 980 35490 121800
-] 108 600 200300 122 600 68 170 29 000 36.610 21250 41 880 23140 86.700 34630 131000
6 104300 220100 86 650 83 160 30 060 31 800 222%0 34 580 21880 274100 33040 107000
7 B9 3B0 202.800 63 810 11350 35 700 28 560 21750 313980 21.220 276 300 33.100 90 630
8 104 000 154 400 64 110 55 420 45 270 28 440 22 080 30 600 20780 253 800 45 420 69 130
9 100 300 107 300 50 930 56 150 39.3%0 27 140 26 950 30 110 24230 208.300 45 660 83 710
10 108 200 86 08O 46 210 62 450 33650 28 530 34 400 232390 64 490 252.700 42 890 64 070
1 91 350 12 380 42 780 55 680 32160 28 430 48 260 36460 110300 174 600 37670 53210
12 53.190 62 640 43 330 47 840 32450 27 040 38 750 42 660 71400 155.600 34 380 46 420
13 57 120 59 620 50 230 43 230 42 610 25180 31610 39150 65.940 126 300 33420 43 480
14 53 340 64 790 60 500 39.850 82 560 23 500 28 660 32910 57.880 104 BOO 32120 39.990
15 197.100 12620 62.360 38820 172900 22620 26 400 36570 50 800 93 840 30 480 39.770
16 375.000 66 180 67 730 39580 115.600 22 800 28 230 33870 43.340 75,340 35 100 41030
17 475 600 84 460 73 940 45360 198.700 26720 47 B30 29620 38 420 65.740 A7 570 37.540
18 381.900 72510 92010 40 780  202.900 303820 35130 27520 34340 63 730 32110 158800
19 247.100 64 440 70080 40650 124200 30 280 29.580 26 260 32 580 65.510 28440 247.600
20 239.300 61 550 &6 560 55150 B85 750 30 780 27010 24 640 37.350 94 870 25800 151900
21 253 500 61920 83.650 12.290 70 580 28 630 25560 23.380 36.720 86 010 26.250 96 600
22 279900 64 150 68 160 59 220 61630 27.450 24 460 23180 32 820 68.050 23,400 70 080
23 241 000 66 260 57 220 54 980 52 980 27 880 25 380 41280 30870 59 580 21780 52510
24 297.700 55130 52 040 62530 46 080 26 950 24 960 45 700 29 2930 56 130 19 180 5Q 320
25 211 000 66 140 51820 46 940 41470 27 140 24 090 57 780 31580 50 070 20 840 45 070
28 162 800 75630 50 350 43 290 37820 45 860 24 420 42490 - 30 240 46 360 22510 33830
27 139 700 57410 49170 42.480 35040 36.540 24 200 34 &80 28 040 43 700 23.810 33 850
28 126 900 41 190 49 440 40 070 32720 30310 24 330 30910 26 260 41.860 24 740 39670
29 104.000 46 020 37 760 32.220 27230 29020 27 650 25.180 40 000 23070 58 710
30 102 200 154 100 35 790 39 000 27 330 28510 25770 24510 38 390 23 320 &3 280
n 96 650 145 600 50 140 25870 24 300 37.050 48 550
Averago 164 100 92 810 65 730 53.270 £2 500 31520 27 880 32570 372010 113100 31.010 73 240
Lowest 41010 4} 790 41810 35.790 29 000 22620 21.250 23180 20780 37050 19.180 23 950
Highast 475.600 220100 154 100 97 390 202 800 53 5%0 48 260 §7 780 110300 376300 45660 247 600
Paak Row 681 10 228 70 206 40 117 60 284 40 55 15 78 02 66 59 154 S0 4539 50 5145 31080
Day ot peak 18 & 30 1 17 1 17 25 1 1 8 18
Monthty total
{mdion cu mj 42970 22450 176 10 13810 167.40 81.89 T4 T 87 24 95 53 303.00 ao 3? 196 20
Rymotf {mm) 154 8 62 48 59 29 26 30 34 106 28 69
Rantall {mm) 267 a1 87 46 115 54 66 55 ral 147 33 143

Statistics of monthly data for previous record {Oct 1952 to Dec 1992)

Mosn  Avy 84 930 73510 79 580 €9.280 58 050 42170 39 230 47 410 48 980 68 180 76 030 B4 480

flows Low 41 080 26 470 35 760 31580 26 910 17 900 15 530 11310 14 090 13 350 30130 31230
lysar| 1979 1963 1964 1974 1960 1961 1992 19%5 1972 1972 1958 1989
High 145 900 200500 186 200 135 200 103 400 103 000 79 860 119 600 105 50Q 153 900 147 000 198 600
{yoar) 1983 1990 1990 1979 1968 1966 1980 1956 1965 1981 1984 1954

Runoff: Avg. 80 63 74 62 54 i3 37 44 44 64 €9 19
Low 38 22 33 0 25 16 15 11 13 12 27 29
High 127 170 174 122 97 a3 75 112 96 144 133 186

Rmnfall Avg 1o 77 3} 64 5 5 B84 98 96 118 113 116
Low a8 26 29 19 24 23 20 21 2 30 30 46
High 185 212 179 128 146 181 158 188 178 205 213 211

Summary statistics Factors affecting runoff

1993
For 1993 For record As % of # Requiauon for HEP
procodxg 1993 pre 1992

Maan flow im¥s~ '} 65 480 64 310 102

Lowast yearty mean 44 210 1972

Highast yearly maan 82810 1954

Lowes1 monthly mean 27.880 Jul 1310 Aug 1955

Highast monthly mean 1654 100 Jen 200500 Fob 1950

Lowesl daly moan 19 180 24 Nov 93N 16 Auy 1956

Highest dily mean 475 600 17 Jan 1089 000 17 Awg 1970

Peak 681 100 16 Jan 1675 000 17 Aug 1970

10% axcendanco 129 100 120 500 107

50% axceedarce 43 760 49 780 [:1:]

95% excemtance 23090 19 020 121

Annyal total {mulion cu m) 2065 00 2030 00 102

Annual runaft [mm) 722 709 102

Annusl rainfa¥ (mm) 1105 1112 a3

1941-70 ramfall avarage (mmij 1184

Station and catchment description

Lowast siation currynily operating on the Spey Cabloway ratod 65m wide section with natural control, extrame floods bypass stauon on left

bank. 380 sq. km. developad for hydro-power with diversions and storage: imited nel impact on annual runotf (small loss) Geology 15 manly

Erannles and Moinian metamorphics with some Dalradion and OId Red Sandstone. Catchment is mixed with mountain (all northern slopos of
airngorms) moorland, hill grazing, arable and forestry.




RIVER FLOW DATA

012001 Dee at Woodend 1993

Munasurning puthority: NERPB Gnid reference. 37 {(NO} 635 956 Caichmant ares {sq km): 1370.0
First year: 1929 © Lewel stn. {m OD) 70 50 Max alt {m OD). 1309
Daily mean gauged discharges {cubic metres per second)
DAY JAN FED MAR APR MAY JUN AL AUG SEP ocT NOV DEC
1 30 180 37.980 22 0BO 47 620 29 980 39 980 13.040 10 880 8 904 140 900 20 860 23 950
2 59740 35 &30 21.830 42 200 27010 46 1@ 11.530 10410 8603 219.300 19 840 33590
k| 42 420 89.470 20 790 37.650 23 380 37.220 11.010 14 810 8.763 93.110 19.740 79 950
4 27.180 136500 22.620 51390 20920 30670 10610 17.130 9.030 95 480 22670 92 020
5 62.760 116.800 81 640 73.180 20 280 27,380 10 050 20.830 8 202 83 850 20 860 49410
6 41300 142.200 %1420 B88.240 21 380 24 430 9 654 14930 79 176.500 19 650 44 940
? 55870 114 500 37 790 56 580 21610 22 550 9.055 15620 1949 476600 19620 37.980
8 49 540 72.210 33.870 45510 28 560 21,400 9 466 14 430 8.053 249.100 23 B30 30390
9 52 330 51.9%0 3 o0v0 92.200 23.290 .20 730 11,7720 13.290 20480 192700 ,28.890 40 030
10 60 150 44 890 27.180 94 580 20 900 20 8B40 13.280 13.930 79 950 181 600 26 840 32 540
11 4an 820 38.030 24 260 €0 820 21760 19 800 19 86D 20 440 108.900 112100 20770 27.620
12 31.230 33 360 27 340 50.630 21810 18 600 16.650 21370 52 810 97 080 19 080 25170
12 30580 31420 3290 44 010 27 380 16 900 13.320 16 530 76 080 76.980 19130 25 640
14 0170 Ja.no 40170 37.8900 45 480 156,630 11 800 14 650 54 570 65.110 17 190 23 260
1% 179.000 37.9z20 41 000 38.560 70 340 14 730 12170 18 420 45 910 57370 16 090 24520
16 259 200 37.080 41 250 42280 72190 14,370 32.800 17.250 32.780 49 060 24 18O 22.960
17 367.300 53870 47 780 42 890 326 200 14 450 31.620 15.750 28 920 42 870 22.420 19 410
18 101.600 38.970 45 810 36 020 162 800 14,720 19570 13 790 24.720 39.930 17420 149700
19 75.370 32220 32.390 41 540 76 B1O 15 470 15 110 13 320 25910 37.550 15 180 169 200
20 112.200 32.500 32570 75.440 57 150 15.540 13910 11620 13930 41770 12 330 58.030
21 145.400 30970 43 550 74 920 51 860 14 130 12.450 10 540 35770 41 150 16 230 3% 210
22 122,500 20 30.900 53 650 44 240 13430 11.500 10 200 30 840 35810 14 460 34 420
23 948520 33670 26 660 52.270 37 240 13 320 12 340 13670 26 690 32.35%0 13 370 30.080
24 156.100 27 600 23.750 45.520 32 690 13 160 12.120 15 940 24 680 3930 12330 26580
25 88 540 az 7o 22 620 39 140 29530 13 480 11 230 14 370 27 690 28530 14 160 2% 390
286 63 4a0 34320 21 760 37.700 26 620 25 630 10.960 15 370 21.950 28 530 14 290 19970
27 56510 24 380 20910 372710 24 330 16 600 11100 12.900 19 680 25 080 15 480 20590
28 52320 20.130 21 540 34160 22 460 13.810 10.9410 11.660 iB 170 24120 19.550 23 800
29 45 850 37.050 30 230 22720 12 130 11130 10 560 17070 23170 18 910 49320
30 54 820 231100 28.970 51,940 12 850 11.460 9 883 23 080 217250 19 490 34010
n 50 290 71 310 49 070 10 640 9 396 21530 22 960
Avarego 84.720 51 770 40 880 51.100 48 970 20020 13.640 14.300 31300 90350 T 18830 42 790
Lowast 22190 20130 20.790 28.970 20 280 12 130 9055 9 396 Tan 21530 12.330 19410
Highast 367 300 142200 231100 G54 980 326 200 46 10 32.800 21370 108 900 478 800 28 890 159 200
Pook fow 680.40 160 00 349 50 131.70 531 80 50 30 5196 3275 138.60 586.10 3716 288 00
Doy of posk 17 ] 30 9 17 2 18 " 11 ? 9 18
Maonthly total
{rnilon cu m} 228.90 125 20 109 50 132.40 13310 5188 36.52 38.30 8114 242 00 48 80 114 .80
Runott {mmij 168 9N 80 97 96 38 27 28 59 177 36 B4
Rantsht (mmj) 21 a5 81 99 138 43 Fa 62 129 192 51 112

Statistics of monthly data for previous record (Oct 1929 o Dac 1992)

Mosn  Avy 47.200 40.700 43 880 45 030 35.710 22270 18 400 22 140 25 690 39 450 46.700 48 100

llows: Low 15 450 13.420 15 160 112380 12.130 7 340 5.851 6.141 6 491 6.798 12.230 22020
(yaar] 1940 1947 1973 1938 1948 18940 1989 1984 1972 1972 1983 1976
High 127 800 104 200 £8 880 113 300 85 950 56 080 36.710 61 850 71830 138 200 127500 108 400
{yoar} 1937 1950 1977 1947 1986 1948 1958 1948 1930 1982 1984 1954

Aunott: Avg 92 73 86 a5 10 42 36 43 49 17 88 94
Low 20 24 30 22 24 14 13 10 12 13 23 43
High 250 184 173 FAT 168 106 72 125 136 270 241 212

Rownfgil. Avg. 19 19 80 69 79 68 az 94 a3 120 13 117
Low 38 10 16 12 21 16 22 13 3 8 22 43
High 374 218 175 196 129 160 208 185 227 310 320 282

Summary statistics Factors alfecting runoH

1993
For 1993 For rocord As % of
procoding 1993 prg-1993 ® Natural 1o within 10% at 95 percentife flow.

Maan flow (m3s~7) 42 440 36 250 17

Lowes1 yoarly maan 24190 1873

Highost yearly mean 49 050 1982

Loweasl monthly mesn 13 640 Jul 5141 Aug 1984

Highas! rmonthly masn $0.350 Oct 138 200 Ocr 1982

Lowest daly meon 1o 6 Sep 3526 27 Aug 1976

Highast dady mesn 476 600 7 Oct 648.500 24 Jan 1937

Posk 680 400 17 Jan 1133 000 24 Jan 1937

10% axceedanco 80 400 72 400 1

S50% axcesdance 27.480 25.730 107

95% axceedance 10 560 8.302 127

Annual 1ol imdion ¢u m) 1338 00 1144 00 17

Annual rungH {mm} 977 835 117

Annyal rantall {mm} 1242 118 111

194 1.70 rainfol ovaroge (mwn) 1194

Station and catchment dascription

Coblewoy rated. fairly stable natural control. Prosent station, built in 1972 replaced earliar slation on same reach {flow records from 1929 chart
racords trom 1934). Carrnton; c/m measuroments at Woodend established by Capt. McClean. Earlicr staH gouge record dates from 1911 No
regulation. lille nature! starage, minor abstractuons. Datradian and Moirnian metamorphic along most of the valley, flankad by ignoous intrusive.
Mountsin, moorland, forastry, pastoral and some arabla in the valloy bottom.
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HYDROLOGICAL DATA: 1993

015006 Tay at Ballathie

Maasuring authornty: TRPB

First yoar 1952

Gridd refarenco: 37 (NO) 147 367
Level stn. (im QD) 26 30

Daity mean gauged discharges {cubic metres por second)

1993

Catchment sroa {sq km): 4587 1
Max alt (m OD) 1214

DAY JAN 7] MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
1 130.100  258.100 84980 357,700 137300 155000 54 030 61 480 47590 337 300 61.790 105 500
2 208100 216 700 72970 322500 108600 202 00O 50 420 68 620 46 430 421 600 61280 200 500
3 202200 328 500 70400 297 80O 99 460 146 700 50 200 83.270 44 440 245100 60380 342 400
4 206 000 406 400 67.770 320600 112800 137200 49970 75580 43,540 273 900 75110 406 500
5 384200 408 500 97 330 408 300 101 200 133 500 49 070 81140 42900 208 400 69.260 2320100
6 313000 447 900 86 350 423 500 91630 129 000 48 470 81650 42 670 250 500 60920 297 200
7 335.100 384 900 83.350 338 500 89670 123 800 45 640 B3 950 42330 269400 62 580 268 400
8 326 000 313 300 77830 332100 85350 112.900 49 340 79 320 43 540 445 400 73850 235000
9 410.700 244 200 83000 658 600 74 660 103 000 63 210 78 190 50270 334 700 88100 260 700
10 479900 227.400 61830 649800 68 740 95.530 51 450 77240 90960 292 300 89810 277800
1 405 500 242 700 63290 449 300 66 390 85 880 49 930 B81.710 124 600 246 00O 78970 248900
12 347200 224 OOC 72110 372500 67 320 86 120 47960 84 350 85 650 205 BOO 76 050 220.000
13 330.400 212.400 76.050 320.500 84 820 B0 98B0 46 630 74920 75810 186 400 80750 221 700
14 320500 196 700 83030 277.800 97 910 84 350 48 450 72 580 72120 177.200 73.270 205 300
15 862.800 204 200 87 730 254 600 117 000 77 110 52 240 83 190 66 520 162 600 69520 245600
16 1127.000 183 100 102000 211200 1728 200 84 8§90 105 800 83 410 62 990 150 400 93 480 205 80O
17 1965 000 163900 182200 188900 554 800 78.290 78 320 76 250 56 B5G 125 900 80.780 202 700
18 1081.000 158200 255900 181200 445700 86 900 60 700 69 990 52490 125 100 B2 230 457100
19 746900 142400 238000 223500 260 200 73820 58 960 68 350 66 120 109 300 B1630 587300
20 816300 140200 208.400 320700 218000 70.250 74 210 65 710 174300 113000 73890 384 000
n 819 000 135600 231700 334000 185 800 70 440 60 850 65 290 96.240 118.500 74350 332 900
22 856 100 138300 213400 276000 142 500 69 860 56 990 61510 90.950 107.800 T4 690 250 700
23 725.000 137700 212200 273100 120 300 63 810 64 110 61,120 88 890 98 730 67.420 245300
24 978500 131200 170400 245800 116 000 682 110 63 720 62970 79.130 87.840 68260 211400
25 665200 133200 139400 221500 98 880 66300 67 220 58.760 81 630 84.380 711310 169 400
26 682600 128400 126.800 206 500 91120 77 050 64 510 55 260 66 270 74 640 68.150 132 000
27 456 500 111400 112400 198800 100 900 58 560 65 560 54 330 59 820 72.510 66 850 124.500
28 402 000 97 120 175 BOO 154 400 98. 150 55 850 64 950 58 180 57 100 81.230 64 810 120 000
29 348 700 352.200 183 400 99 290 51 450 63 650 52.460 5a 730 75.320 65910 241800
30 335 200 939 500 164 500 145 000 54 660 62 850 51.360 59 030 68 800 80.360 190 700
n 292.400 496 800 185 000 61 80O 48.660 6§5.170 118 600
Averaye S63200 218500 171400 306900 141700 92 520 58 750 69 650 €8 B70 184.400 73190 254.500
Lowest 130100 87120 51 B30 164 500 66 390 51 460 45 640 48 660 42 230 §5.170 60 380 105 500
Highest 1965.000 447900 939900 658600 554800 202000 105 800 84 350 174 300 445 400 93480 587 300
Paak flow 2268 00 474 00 1102 00 82120 82390 222 30 122 90 93.44 235 &80 431 10 111,50 754 .50
Day of peak 17 6 30 9 17 2 16 n 20 a8 9 19
Maonthty 1014l
{mullion cu my 1509 00 528 50 45910 7195 50 379 50 239 80 157 40 186 70 178 50 493 90 189 10 881 70
Runo#f (mm) 329 15 100 172 83 52 34 a4 39 108 41 149
Rainfal (rmen) 403 35 142 134 134 56 94 61 107 12 75 202
Statistics of monthly data for previous racord (Oct 1952 to Dec 1992)
Mean Avg 247500 215300 219700 151,300 118 300 78920 68 280 88 640 126100 190 800 214400 241000
flows Low 92.900 52 560 59 380 75210 45 500 42.080 31330 14 700 40 660 39 650 89 160 110 500
{yrarn) 1963 1963 1953 1974 1980 1957 1984 19585 1955 1972 1972 1989
High 615800 661000 551600 269400 321100 190400 129600 286100 283900 390500 407 700 4891400
{yoar) 1974 1990 1990 1991 1986 1966 1988 1985 1985 1982 1984 1954
Runoff. Avg. 145 15 128 86 69 a5 40 52 EA| m m 141
Low 64 28 41 43 27 24 18 9 23 23 50 65
Hagh mn 349 322 152 188 108 16 167 160 228 230 287
Rainfull Avy 1861 1M1 128 74 93 83 93 110 132 152 145 166
Low i3 29 39 10 24 23 21 14 n 63 38 64
High 393 353 518 150 214 181 219 250 266 269 mn 304
Summary statistics Factors atfecting runoff
1993
For 1993 For recoed As % of ® Reservour(s) in catchment.
preced:ng 1993 pra- 1993 # Regulation for HEP.
Maan flow (m¥s" '} 183 900 163 200 13 ® Abstracuon for public wataer supples,
Lowes! yearly mean 107 300 1956 ® Flow raduced by industnal and/or
Highest yearty mean 215 100 1990 agricultural abstraclions,
Lowes1 monthty mean L8 150 Jud 14,700 Aug 1955
Highes1 moathty mean 563 200 Jan 661 000 Feb 1950
Lowest dmily maan 42,330 7 Sep 11 480 6 Aug 1955
Highast daily mean 1965000 17 Jan 1647 000 5 Fab 1990
Paak 2268000 17 Jan 1746 000 5 Fab 1980
10% exceedinicy 3719 BOO 319 900 119
S50% exceadance 103 000 129 900 79
95% exceedance &0 040 43 190 116
Annual total [milkon cu m} 65799 00 5150 00 1Ml
Annusl cunoft (mm) 1264 1123 12
Anngal rginiall {mem) 1655 1448 107
184 1-70 rawnfull averaye (rruny 1443

Station and catchment description

Velocity-area station with cableway. 90m wide. The mosi d/s statuon on the Tay, records highest mean fllow in UK Since end of 1957, 1980 sq.
km {43%) controlled for HEP, there was somu control prior to this 73 sq km controlled for water supply. Catchment is mostly staep, comprising
mountains and moorland. exceptlions are lower vallays Mainly rough grazing and forestry Gaology: mainly inetamor phics and granite, but lower
20% {Isla Valluy) 1s Old Red Sandstone




RIVER FLOW DATA

019001 Almond at Craigiehall

Gna réference 36 (NT) 165 752
Laval stn. {m Oy 22.90

1993

Catchmaont orea (sq kim). 369 0
Max alt {m OD) 518

Mnesuning suthority FRPB
First yoor- 1957

Daily moan gauged dischargas [cubic metres per second)

CAY JAN FEB MAR APR MAY JUN iy AUG SEP oCcT NOV DEC
1 2578 5.281 1767 1.932 3549 3864 2010 1.598 1594 2 567 179% 5 162
2 2907 5.128 1 839 1.738 4 959 6 536 1.988 1.651 1599 J 794 t 768 20 550
3 4042 4 663 2518 1657 3552 453 2106 1.867 1678 5 380 5191 47 550
4 5379 4157 2 354 1689 2.986 3492 2149 2.288 1 544 5.508 6 B84 27870
5 6 408 3 744 3275 2 440 2 651 213 1.951 T A7 1 549 10.730 31814 13 240
§ 48N 3419 2724 5 884 24862 2 380 1.862 3533 1619 49 480 3175 12.160
7 7 000 322% 2.338 3249 2 568 2225 1787 2584 1611 70870 3003 13 240
;] 15 650 3.118 2179 3143 4251 2035 2.323 2.580 2925 21740 S010 49420
] 30320 3 008 1851 5707 2.895 8539 2217 2.864 2 596 60 C80 10.920 37100
10 19.170 2 888 1.791 5 486 2768 8.251 1816 2273 4027 32 650 7 309 17140
1" 11860 2 180 1955 3513 2343 8328 1.706 7292 3.382 14 220 5007 13.410
12 10870 2679 1.870 2848 2185 12.170 1592 5009 2224 10 340 6 249 17 300
13 16 550 2.515 2 401 259 15570 ST 1.595 2.908 3157 7.205 7 200 39270
14 26.740 25235 2.199 2 255 122200 5758 2.039 2.386 12.500 5579 1077 29 650
15 59 940 2416 2239 2127 €5 640 4 185 2353 2135 12 560 451 5084 28 500
16 37 580 2393 233% 2 184 28 680 3 294 7438 2378 6192 3836 10 60O 13 750
17 25610 2.328 6 502 3108 36 430 3482 5.259 1922 3611 3403 6 B56 9677
18 34210 2537 7713 15.350 14 230 3.93% 2.852 1 B30 2.752 3159 4 602 16.080
19 35630 2577 3994 27 890 8521 4 400 2.782 1.761 5277 308 3524 24 480
20 31510 2322 3.234 12100 6497 3535 3093 1.691 6.312 2983 2,907 10030
21 38.300 2170 32486 13 750 § 550 2747 2.289 1597 3.766 2 705 2720 6931
22 27310 2075 33N T 870 4 G438 2474 1955 1.734 3114 2 497 2562 6593
23 71.330 1.950 7.784 £.929 4 003 2461 2013 1638 2.568 2268 2 530 6 651
24 40.260 1.931 6683 5 289 3585 2.29¢ 1.637 1.841 2 516 2 164 2324 € 006
25 17 400 2214 4525 9.906 3 085 2.763 1561 1825 2.238 20N 2a17 5116
26 17.550 2.302 3135 g 228 2712 2 469 1.551 1584 2097 18992 2319 4.386
27 12 090 2042 2663 5 705 2533 2124 1.664 1578 1.992 1967 2142 39m
28 10810 1817 2.259 4413 2307 2175 1.766 15622 1.819 1922 2078 5.391
29 8 349 23 3 805 2.283 2094 1.846 1524 1748 1 906 2 339 30.380
30 7115 2 692 I 3.383 2136 1696 1 584 1 800 1.786 2 706 12 430
3 58756 2179 3724 1727 1624 1762 7 498
Avaroga 20.820 2 865 3158 5 862 12 030 4103 2277 2.443 3409 11 140 4 404 17 450
Lowast 2578 1817 1.757 1657 2.195 203% 1.551 1522 1.544 1.762 1.766 399
Highast 71.330 528 7 784 27 890 122.200 12170 7438 7.477 12560 10870 10 920 49 420
Poak Now 134 90 517 1105 4352 182 60 2032 1129 1105 2197 127 80 15 30 87 06
Day of poak 23 1 17 19 14 12 18 8 14 7 9 8
Monthiy total
{rmilkon ¢u m) $5.77 8 93 B a6 1519 32 22 10 64 810 854 B B4 2982 114 46 74
Runof! {mm) 151 19 23 41 87 29 17 18 24 81 kKAl 127
Rainfall imm) 174 11 49 18 134 74 60 65 13 120 54 161
Statistics of monthly data for previous racord lJan 1957 to Dec 1992)
Mean  Avg. 9 833 7935 6825 4 487 3039 2.384 2.359 3173 4 608 6 362 9088 927t
flows' Low 3574 1.782 1918 1410 10U o817 0 950 0.868 0 668 0 668 1862 016
{year) 1963 1963 1973 1974 1961 1961 1960 1983 1959 1972 1972 1975
High 18 970 22010 14 300 9 840 11,170 8572 9.223 8 568 20 360 15120 21660 19.860
{year) 1990 1990 1979 1986 1968 1866 1958 1985 1985 1981 1961 1986
Runoll. Avg. n 53 50 32 22 17 17 22 32 46 64 67
Low 26 12 14 10 B [} ? 6 5 5 13 22
High 138 144 104 69 81 60 67 62 143 110 152 144
Rainfoll- Avg B84 60 N 52 &8 81 72 85 89 a9 a9 87
Low 28 7 22 8 16 15 17 19 14 23 19 pal
High 178 187 142 89 123 136 173 152 195 177 190 179
Summary statistics Factors affecting runoff
1993
For 1993 For record As % of ® Absuraction lor public water suppbes.
. proceding 1993 pra-1993 ® Flow reduced by industnal and/or
Maan flow (mls~) ? 568 5771 131 agriculluryl abstractions,
Lowos! yaarly maan 2890 1973 ® Augmaentation from affluent raturns
Highasi yoarly mean 8.199 1986
Lowas1 monthly moan 2217 Jul 0 668 Oc1 1972
Highast monthly mesn 20 820 Jan 22010 Fely 1930
Lowas| dody moan 1622 28 Auwy 0.241 9 Oc1 1959
Highast dody maean 122.200 14 May 147.200 6 Oct 1990
Poak 182 600 14 May 220 000 6 Oc1 1990
10% ercocdance 17.040 13 120 130
50% oxcesdance 3109 2918 107
95% oxcontlance 1.621 0 900 181
Annupd (0tod (Mmullion cu m) 238.70 182 10 131
Annusl runoff {mm) 647 aga 131
Annue! ranfall {mm) 1043 897 1186
1941-70 rownisll avorage (mm} 909

Station and catchment description

The recorder 13 well sitad on a straight even reach with stoep banks which have contained all recorded floods. Stable rating over the panod of
record. Waed growth in summaer - some adjustmant 10 stage 1s required. Low flows substannally atiected by sewoge effluont especially irom
Mid Calder. Abstraction at Almondell 1o feed a canal A number of storage reservoirs are siuated in the catchmant. Geology - predominpnily
Carboniferous rocks Land use - mainly rural. Livingston new town and saveral small miming towns in cotchment
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HYDROLOGICAL DATA: 1993

021009 Tweed at Norham

Measuring authonty TWRP

First year: 1962

Grid raference. 36 (NT) 898 477

Level sin. {m OD). 4.30

Daily mean gauged discharges (cubic metres per second)

CAY JAN
1 54 520
2 51 440
3 49.130
4 48 300
5 106 100
1 91.150
7 73180
8 90 250
9 275 800
10 264 500
n 180 300
i2 123 800
13 147 200
14 130 500
15 §50.500
16 309.400
17 264 600
18 206 200
19 319100
20 265 200
21 237 600
22 215800
23 297 400
24 403 700
25 225 400
26 198 400
27 168 800
28 164 0D0
23 141 600
30 121 900
31 108.100
Average 189 BOO
Lowest 46.900
Highest 5%0 500
Pook flow B4a7 &0
Day of peak 1%
Monithty 101al

{mellion cu m} 508 .30

Runoff {mm) 1tB
Rannltall {mm) 156

FEB
95 450
88 B840
82 020
74 950
69 140

64.750
60 240
56.550
53520
50 460

47820
44 920
42 900
41 280
39070

39470
38 660
36 450
35 560
32 580

31 500
29.500
29 630
28.560
28 000

39 090

33 980
29 350

48 020
28 000
95 450

10110
1

116 20

26
15

MAR
28 930
28 980
29 350
30600
34 830

42 830
33 600
30040
27.580
2% 850

25 660
27 450
27,250
28220
24 900

29 610
30 520
30970
28 430
24910

38.890
36 B70
32 880
35 840
38 270

31.760
28 970
27 6390
27620
91980
82 180

34 300
24 900
91980

174 10
30

91.86

21
44

APR
54.950
43.950
37710
40 550
93 470

204 000
117 000
82 820
185 800
255 700

138 700
108 300
94 140
79010
68 010

61180
56,700
109 BOO
250 000
177 900

161.100
124 800
127 500
13 200
144 900

148.100
111 800
94 330
82130
73540

114 500
7N
255.700

325.20
10

296 80

68
120

MAY
67 080
63 730
§7 540
50 850
47120

45 290
41 BOO
61,260
51450
43.250

41 060
37 350
46 610
365 800
427 400

392 700
609.300
360 800
185 100
146 400

130.500
107.700
91,430
27 500
67 150

60 280
54 890
49 730
46 B30
$1.920
87 400

128 000
37 350
609 300

637 90
17

342 80

78
130

JUN
61940
83 440
71060
56.470
47 600

42190
38.460
35120
33410
50.700

44 850
53 640
48 370
40 420
36.790

33500
32.220
40 840
57 450
44 680

35.980
20
30 650
29080
28 000

30190
28 110
25270
23 950
23,260

41 370
23 260
83 440

99.50
2

107.20

24
58

Statistics of monthly data for previous record {Jan 1962 to Dec 1992)

Mean Avg 128 8OO
llows Low 60 320

[yous) 1973
High 249 700
[yoar} 1982
Hunof  Avy 79
Low k3l
High 152
Rainfal  Avg. 97
Low a5
High 165

Summary statistics

Muan flow ims '}
Lowest yoarty mean
Highest yearly mwan
Lowest monthly mean
Highest monthly moan
Lowast daly mean
Highast dauly mean
Peak

10% exceodance
S0% yrcesilanco
95% encesdance
Annual 1018 (mudlion cu M)
Annual nunofi imm)
Annsl ranfall {ramj)

106 300 102 800 72.570 52 630 34 830
37 180 26 280 25190 17 950 15 50
1963 1972 1974 1980 1974
274200 236 400 165.800 153 300 66 200
1990 1963 1992 1967 1981
59 63 43 32 Pl
20 16 15 B ] 9
151 144 98 94 g
69 85 50 kA 68
15 21 12 20 20
176 139 99 | 129
For 1993 For tecord
precoding 1993
84 600 77 780
33920 1973
102 400 1963
22 470 Jul 9881 Aug 1976
200 600 Dec 274 200 Fah 1990
13 760 5 Sep 7427 28 Aug 1976
609300 17May 1169 000 1 Ape 1992
847600 15Jon 1518 00O 4 Jan 1982
213 600 165.700
a2.750 51 270
18 190 14 350
2668 00 2455 00
608 559
1078 993
1009

1941.70 rainfal aversge {mm)

Station and catchmant description ‘
Lowest stauon on River Tweed. Velocity-area station at very wide natural section Complex control Moderate seasonat weed growth effects on

rating. Ruservors in headwaters have only a smull impact on the flow regime -

Jul
24 820
23 350
21 560
21390
21 110

19 500
18 670
20.690
22770
22 430

20 580
19 200
18 260
18 300
21.100

27 290
40 200
26.770
22050
21 260

22 060
20270
21230
23 280
23 650

22 710
22740
22 800
23.490
21730
20430

22 470
18 300
a0 200

46 71
17

6019

14
54

32030
11 650
1984
85 330
1985

20
7

52

74
22
186

1933
Ay % of
pre 19932

109

1993

Catchment area (sq kmj: 43900
Max ali {m OD): 839

AUG SEP oCT NOV DEC
20 890 14 620 30930 30820 71520
20 260 14570 56.580 29.580 97.580
20410 15 790 99 780 294590 110300
24 380 14 720 73210, 33970 302600
45 2680 13.760 61010 33540 138800

44 130 13 760 292 500 31160 122.200
29 660 13920 525 600 30240 199 7200
27710 14630 306 500 29180 241400
25970 30450 439 500 31260 400.300
28 050 29600 503 BOO 54,920 291600

25.570 37220 262 500 40 690 200 500
39 930 30900 195 700 34.680 179200
29 900 24.770 155 600 41480 376.100
25.620 31120 130800 110000 291.700
24880 100.800 109 300 76.540 298 800

23 650 83030 91 460 60670 214100
22 870 £9.620 78 730 $5 040 153 400
20910 42 040 69 660 46 800 15! 500
19.870 34 230 63 000 42830 48B4 200
18 340 36 750 59 390 38170 215700

17.490 43 370 55.980 36950 155200
17 010 54 340 51.160 35330 135800
16.920 38.760 47.280 33580 119.000
17 540 31750 43930 31310 112100
17190 29 600 41.240 30 490 95410

18.260 26 770 38 830 16.460 81 050
18 090 24 630 36 600 34210 75 130
t6.910 22 800 34.980 40 480 71670
15 360 21900 33 a0 42.860 288 600
15 130 21710 31 9%0 55290 202 000
14 870 31140 139 600

23 290 32670 130400 41930 200 600
14 970 13.760 30 990 29.180 71520
45260 108.800 525600 110000 484 200

8013 . 123290 7086 60 140.90 638 30
5 15 10 14 19

62 39 84 68 349 20 108.70 537.30

- 14 19 80 25 122
52 90 131 54 171

44570 55 540 78 440 109.700 116300

9 681 10 99¢ 10170 24 110 40 690
1976 1972 1972 1973 1925
146300 179900 176300 271700 197.900
1985 1985 1967 1963 1979
27 33 48 65 n
6 6 6 1] 25
89 106 108 160 121
9N 91 94 a9 94
21 19 25 16 23
188 164 163 224 175

Factors atfecting runoff

® Researvoir(s) in catchment
® Abstraction for public water supples.

Comment
The naturphised runotf total for 1993
13624 mm

monthly noturalised flows available. Geology  mixed but

principally impenious Palacozoic formations. Moarland antd hill pasture predominates: improved grasslands and arable farming below Malrose.




RIVER FLOW DATA

1993

Catchmant ares {sq km). 569 8
Max alt. (m OD): 776

022001 Coquet at Morwick

Gnid roforance 46 {NU) 234 044
Lovel stn. (in OD) 5 20

Maasuning authority” NRA-NY
First yoar' 1961

Daity mean gauged discharges (cubic metres per second)

DAY JAN FER MAR APH MAY JUN Ju AUG SEP oCcT NOV DEC
1 4.554 7438 2 950 3279 5650 4877 1.746 1391 1287 3 604 3279 15 690
2 4.150 7 056 3027 2986 5 020 7035 1729 1392 1261 5.409 3081 19 280
3 4 188 6 588 3412 2 598 4.640 6 441 1711 1323 1247 6 060 3.134 14.820
4 4.432 6 080 3678 2983 4332 5.184 1.693 1395 1260 5961 3984 18 220
5 14.860 5663 6.972 9777 4.026 4262 1641 3.928 1.268 10.170 3687 11,160
[} 8.842 5512 1574 18 530 3.890 38632 1561 4072 1 286 29.380 3.466 12 260
7 7.874 5141 5153 8 507 J.694 J 362 1656 2412 1.295 76 840 3942 26.230
8 B.742 4 B34 4 28B4 7626 I N 1651 2143 1774 29 880 3.722 39.660
9 16.720 4738 3778 81 660 A.706 2925 1790 2.192 4 392 53910 3736 39930
10 18 080 4722 3483 53 450 3.669 2848 1 800 2.263 3225 27 350 3.662 29.630
11 12.620 4 609 3.357 18 880 3722 3075 1.724 2141 5 555 15.360 311326 19 Q20
12 9.361 4 285 3.342 18 130 3.338 3169 1583 28N Jos 12420 3.155 50 350
13 44.260 4 141 3633 14.530 24310 2958 1478 22379 2370 11.470 12 970 87.650
14 17.920 4012 3.595 10380 127 300 J 464 1.680 1.907 13 490 12.870 40 600 39 090
15 83 080 3767 3.194 8272 40.230 2621 2043 1750 34 030 9 731 12.540 38.900
19 22470 3 659 3357 7206 31850 25608 2 4890 1787 19 230 7.623 8570 24 090
1? 14 610 A6 3.228 6833 39.090 1729 3.399 1767 10 280 6.556 7 282 15 160
18 11.160 3477 2914 32 530 22 230 2 604 2099 1628 6 820 5.775 6§.048 45930
19 22.110 32322 2.729 40 710 12 370 2.712 1.809 1518 5192 6.262 5229 35 1BO
20 15 250 3158 2.600 17.480 10.470 2739 1.757 1.517 474 4995 4651 16.280
21 15 720 2976 2611 13 220 11100 2 445 1915 1.455 4.182 4918 5 295 11 740
22 17 380 2 852 2 645 10 460 8 595 2 306 1837 1 366 4105 5.173 5 361 10 740
23 29 780 2 837 2521 10 350 7.010 2.218 1674 1378 3530 4697 5 095 9694
24 37.930 2.887 2 485 9 693 6.050 2149 1734 1.429 3115 4212 4430 11.880
25 16 380 2 883 2.25% 28 100 5 355 2235 1.687 1 499 28N 3912 4 607 9.276
28 13.380 2912 2283 15 050 4 954 2.488 1.561 1 466 2 665 3.703 4770 8.195
27 12.350 28951 2 249 10 090 4.65%4 2258 1575 1385 2426 3 500 6.415 7.789
28 13.880 2813 2.240 8 401 4 344 1.945 1.650 12395 2 348 3342 16 270 7 867
29 11930 2287 7156 4158 1.861 1.641 1 35% 2297 3.229 11100 33 600
30 9 464 2.484 6309 4.657 1779 1546 1.013 2 295 3166 16 850 28 320
31 B8 341 3017 6127 1411 1.283 3176 13 980
Avarogo 16 510 4252 3.237 16 110 13 690 3.100 1780 18431 5117 12.370 7 342 24 250
Lowast 4 150 2.813 2 240 2.598 3338 1729 14 V.283 1247 3 168 308 7.789
Highast 83 060 1.438 7574 81660 127.300 7035 3.399 4072 34 030 76 840 40 600 87.650
Poak flow 112.20 755 13.58 128 0O 152 80 8 31 553 787 45 95 13390 64 22 134 00
Day of poak 15 1 5 9 14 2 16 5 15 ? 14 13
NoniNy total
{miign cu m) 44 22 1029 8.94 a1 7% 356 686 804 477 494 13 26 3312 1902 64 94
Runati {mm) 78 18 18 72 84 14 8 9 21 58 33 14
Rantgll {mm} 109 15 28 127 (BB 26 49 53 95 103 63 146
Statistica of monthty data for pravious record (Nov 1963 to Dac 1992 —incomplete or missing months total O 2 years}
Magen  Avg 14 440 13070 12.430 8 992 5331 3.506 3.238 4114 4324 7.398 11 760 12810
flows Low 5029 2672 1.729 2153 2039 1.140 1.135 1.119 1121 1084 1926 4 563
{yoar) 1992 1973 1973 1990 1984 1970 1989 1980 1991 1972 1973 1971
High 32.310 28 350 31.390 23 490 15 410 6. 441 8128 12 850 14 240 28 860 a1 370 33 340
{yoar) 1982 1978 1979 1992 1983 1987 1988 1986 1865 1976 1965 1978
Runofl: Avg. 68 56 58 41 25 16 15 19 20 35 ba 60
Low 24 " 8 10 10 5 5 5 5 5 9 21
High 152 112 148 107 72 29 kl:} 61 65 128 143 157
Rointall- Avg 86 631 79 56 62 56 65 75 72 78 86 82
{1968+ Low 27 15 18 8 18 8 13 18 15 19 19 N
1992} Hgh 140 126 144 121 127 129 169 A3 215 176 214 251
Summary statistics Factors atfecting runoff
1993
For 1993 For recard Az % of
precoding 1993 pre-1993 ® Natural 1o within 10% b1 95 percentilo flow
Moan fiow (M~ " 9 200 g4 108
Lowaont yearty masn 3.6 1973
Highakt yeorky masn 11.380 1969
Lowes! monthly mean 1780 Jub 1084 Oc1 1972
Highast monthiy mean 24 250 Dec 33.340 Dec 1978
Lowasl dady mean 1.247 J Sep o 20 Jun 1970
Highas! dady moan 127 300 14 May 261 500 1 Apr 1992
Paah 152 600 14 Meay 341200 1 Apr 1992
10% oxcesdance 22 250 18 280 122
50% cxceodonce 4 154 4770 87
95% exceodonca 1427 1268 113
Annusl 1018) (Milkon cu m) 290.10 266.10 109
Annual tanoff (rmen) 509 467 105
Anrwal taunfall {mm) 935 862 108
194 1-70 rawniall svorage {mmj 884

Stotion and catchment description

ValoCity-area stauon with 34m wide concrete Flat V weir (informal design, approx  1-20 cross-slope) made with pre-cost segments (installod
19731, Cobloway Farrly straight section with high banks. Replaced cariier station at Guyzance. Responsive natural regime. A predominantly
upland catchment draining from tha Cheviots with some afforestauon Largely Carboniferous Limestono and Devorian Igneous serios.
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HYDROLOGICAL DATA: 1993

025006 Greta at Rutherford Bridge

Gnd reference: 45 (NZ) 034 122

Measuring suthonity. NRA-NY

1993

Catchment area (sq kmj}: 86.1
Max alt {m OD): 996

First yoas. 1960 Lovel sin. {m QD) 223.00
Daily meaan gauged discharges (cubic metres per second}
DAY JAN FEB MAR APR MAY JUN L
1 0454 1 269 0343 0378 0557 1714 0149
2 02376 1022 0 388 0295 0526 1362 0127
3 Q328 0891 0 392 0.297 0 555 1108 0128
4 0943 0.785 0428 0625 0420 0753 0152
] 9 653 0 759 5 065 13.970 0373 0527 0136
6 2122 o9 3044 6.841 0351 0 396 Q117
? 2 558 0.856 1382 2278 014 0 336 0108
8 2277 080 0 92¢ 2912 0279 0 302 0.12%
9 16725 [o8:1:3:] 0 684 10 090 0 258 0275 0151
10 13870 0916 0575 3 166 o3n 0267 0128
B 3074 0836 0.597 1725 0383 0798 0127
12 3.151 0 706 0555 4929 0299 0332 0.177
t3 16 060 0627 04570 2 548 14 230 0278 0137
14 6579 0580 0428 1419 22.300 0.398 0 205
15 19 360 0516 0386 0948 4 653 0392 Q627
16 8 287 0arn? 0.459 Q.751 16 300 0403 1220
17 4 342 0472 o411 0 650 13.870 0 306 0 468
18 10 020 0 446 0514 6 742 3973 0487 0279
19 7 004 0410 0372 5068 1.738 Q406 2.909
20 4 000 031 03N 2158 5 262 0.292 1021
ba 9 080 0326 0385 1837 3574 0225 0522
22 4283 0316 Q366 1104 1 588 0210 0 3o
23 18 610 0324 0 448 1780 c.978 0205 o3an
24 7 754 0326 04N 1363 0720 o0 0392
25 2656 0345 0 327 11320 0590 Q0188 0464
26 3 346 0574 0272 3038 0574 0189 0514
27 3.2568 0 398 0253 1539 0 749 0172 ¢ 385
28 5 2%5 0375 0 249 1034 0632 0151 0338
29 3018 0253 07161 0871 0142 0257
30 1918 0390 063 5588 0137 o214
n 1582 0.290 4127 0219
Average 5 B89 0626 0697 3073 3 440 0415 0 400
Lowest ¢ 325 0316 0248 0 295 0 258 0137 0108
Highest 19.360 1269 5 065 13.970 22 300 1714 2 909
Peak flow 5901 134 1003 3090 55 28 200 876
Day of peak 15 ] 5 25 13 1 19
Monthly total
{muilipn gu ) 18 77 151 187 797 92 108 107
Rumoff (mm) 183 18 22 93 107 13 12
Raintall {mm) 195 19 3 138 160 32 74

Statistics of monthly data for previous record {Oct 1960 to Dec 1992)

Meun  Avg 3754 2 948 3236 2128 1208 0812 08671
Nows  Low 0280 0 280 0 842 0375 0 148 0130 0092
(yoar) 1963 1963 1973 1982 1980 1970 1984
High 7.155 8.18% 8.926 4 682 2951 2.502 2783
{yoar) 1975 1990 1979 1969 1967 1980 1988
Runofi Avg. 117 84 101 64 33 24 21
Low 9 ] 26 11 5 4 3
Hiyh 223 230 278 a1 123 HL] az7
Rawnfall Awvg 120 90 100 75 72 70 70
Low ki 13 n 10 16 18 20
High 206 248 220 136 164 188 194
Summary statistics
1993
For 1993 hor record As % of
prococng 1993 en- 1993
Maosn flow (mls— ") 2306 2 251 102
Lowost yoarly moan 1447 1973
Highesi yearly mean 2926 1979
Lowes! monthly maan 0400 A 0092 Jul 1984
Highas: monthly mean 5 889 Jan 8 926 Mae 1919
Lownsl daily mean Q108 .7 | 0 040 24 Ayg 1976
Highust daily mean 38070 13 Sep 54 090 6 Mar 1963
Peak 71890 13 Sep 210 400 25 Aug 1986
L0% excesdance €887 5 734 120
50% naceedance 0622 0803 77
95% excesdance 0138 0120 115
Annual total [mulbon cu m} 72.72 7104 102
Annual runoff (men) 845% 825 102
Annuat cainfall {mm) 1208 1124 107
194 1.70 rainfall averaqe (mm) 1259

Station and catchment description

AUG SEP ocT NOY DEC
0214 0123 1 866 0409 6 951
0170 0120 8 566 01367 4 206
0446 0125 2 265 0416 6204
0900 0125 1969 0.491 9015
11,420 o 7369 0.436 2212
1515 o119 6.727 G453 6 867
0793 0120 7165 0470 4 210
0913 9841 220 o417 15.130
4662 4035 1586 0427 4701
0998 3609 1187 0 565 8.001
2923 1.487 1123 0429 3228
1679 1.510 5 620 0384 1.936
0.850 38 Q70 2639 3148 5 246
0507 16 000 1.441 3882 4.107
0 969 8 459 0992 1219 12.780
0563 31172 0 740 0770 7947
0363 1.885 0611 0561 10 180
0.284 1196 0542 0450 25210
024 087 0 506 0 Jag 11.940
an? 1.108 1052 0 389 2647
0192 0.840 0978 0382 1.502
0189 0 659 0658 0.346 3973
0195 0.583 0527 0 286 2 045
0181 0492 0465 0353 1402
0.112 0420 0422 Q761 1051
0165 02364 0387 1259 0.847
0157 0328 0362 1.949 onz
01147 0.303 0346 1675 0.744
0123 0293 0338 0867 9779
0127 0293 0412 3022 3238
0130 0 469 1.664
1048 3226 1.986 0898 5.795
0 130 0119 0.328 0 286 0717
11470 38070 8 566 3es2 25 210
26 88 7189 19.82 1077 a5
5 13 5 13 8
281 8 36 532 233 1552
33 97 62 27 180
a7 156 72 55 189
1238 1406 2 502 3 400 2728
0098 G110 0195 0951 0 944
1976 1989 1972 1973 19711
4 107 4067 6 665 5878 6 607
191 1965 1967 1963 1990
39 42 8 102 16
3 3 6 29 29
128 122 207 207 206
9% S0 106 15 122
35 18 ral 43 41
200 206 269 219 296

Factors affecting runo#f

@ Natural 10 within 10% at 95 percenule flow

Compound Crump profile weir, total width 19.2m, low flow crast 3m broad. Theoretical rating with chack gaugings. Responsive. natural ragima

An sastward-draining Penning catchmaent developed largely on Millstone Grit,




RIVER FLOW DATA

027002 Wharfe at Flint Mill Weir

Maasuring autharity: NRA.-NY

First yaar: 1936

Grid roforence 44 {SE) 422 473

Daily maan gouged discharges (cubic metres par second)

DAY

Avntage
Lowaest
Highest

Poak llow
Day of pesk
Monthiy totol
{mition gu m)

Runoft {mm)
Ranfall {mm)

JAN
5.969
B8.116
5722
6.539
23.790

17.540
11.780
17.860
37720
69 480

4710
24 800
60 630
38 000
80.680

42 790
20.390
20 440
42190
55.420

59 80
47,900
61830
95.220
42 370

27.520
28.550
60 080
41.480
25670
19.780

36 850
51722
95.220

158 30
23

98 70

130
178

FEB MAR
16.500 5423
14.180 5 262
12110 5313
10.780 5.149
9 686 5285
10270 10 350
10.160 8542
9.395 6924
3 748 B.115
9.502 5479
9 280 5.278
8.339 5141
7.475 5141
7.138 5.739
7 046 5057
6.995 4 828
6.767 5.750
6.568 7451
6.938 8 402
71022 5937
6.19% 5831
51N 7418
5 888 5624
5.770 8141
5610 4923
6181 4 559
§ 841 4 508
5.314 4 404
4238
4.250
4535
8 302 5740
5314 4.238
16 500 10 350
17.98 13.22
1 -]
2008 1537
26 20
21 24

APR
4612
4428
4811
B8.334

29 130

33 2580
14980

9497
65 210
35.950

16 320
15.530
15.250
10 960
9 300

8053
9 798
31.800
a3 720
18.320

12610
10710
9 064
11010
41.790

23 650
14.150
10.460
343
7238

17 560
4428
65.210

93 65
9

4552

&0
125

Lavdl stn. (m OD):

MAY JUN

7.218 36 220
6 594 20.230
6.234 14 830
5 706 10150
5.309 7.858

4834 6328

4 492 5761
4509 § 353
4.450 5.507
6 748 5079

5 691 5018
4 848 4835
4 483 4 684
831710 5714
34810 5045

31.550 5 026
55 060 5.527
33.890 8588
15850 10 980
13 450 9 085

21890 §.007
13 340 4 761
9 491 4554
7.524 3853
6 209 3829

$ 7131 3726
6611 3613
6 604 3.520
1082 3.281%
7.885 3120
74 090

16.220 7403
4 450 3.120
81770 36.220

140 20 62 62
14 1

43N 19.19
58 25
134 43

Statistics of monthly data for previous record (Oct 1955 to Dec 1992)

Mapn  Avg.

flows. Low
{year)
High
{yonr}

Runol- Awg.
Low
High

Ranfall Avg
Low

Figh

27.660
4472
1963
44 000
1984

98
16
155

115
41
217

Summary statistics

Menn Now {m¥s~ 7}
Lowos! yoarty mean
Hrghost yoarly mean
Lowes1 monthly masan
Highasi monthly maan
Lowss1 dady maan
Highasl daly moan

Poak

10% oxcoodance
50% oxceedance
95% excesdance

Annugt totel {(mullepn cu m}

Annual runotf tmem)

Annyal rminfell (mm)
1941-70 ranlall avorage {mm}

23.580 21.720

2974
1963

6.741
1961

54 590 53 940

1966

6
9

1981

77
24

174 190

az
14

93
28

20 222

For 1993

16 830

5.740
47 080
25934
157.600
267700
41.580
7.953
3457
530 BO
699
1227

Station and catchmant description
Broad-crestod masonry weir 47m wide with a current meter cabloway 1.5km u/s (moved to new US staton at Tadcaster in 1990} Insensiuve at

low flows Levol dats only from 1936 to 1955. Recalibration
reliable. Regulation effect of hoadwater reservoirs evidant ai |
Carbomiferous Limesione, gnts and Coal Maasures Predomi

Mar
Dec
2 Jul
13 Sep
13 Sap

15.920 10 540 7176
4 496 2312 1545
1974 1980 1957

35.240 26.750 18 530
1870 1967 1972
54 az 25
15 8 5

120 54 63
75 3 76

8 12 18

147 18 182

For rocord
precedng 1993
17.220
11420 1875
23 300 1966
0.991 Aug 1976
82 090 Dec 1965
0.425 23 Jun 1957
292100 23 Fab 1991
362 80O 3 Jan 1982
40 680
9456
2.341
547.40
78
1148
1168

1370

JR
3013
2.934
3071
3070
3525

3.545
3163
3082
7943
5 004

3.720
3315
3638
3.385
4 141

8 114
8510
6034
27 430
14 Q30

17 320
78N
114340
15340
9086

12.580
10.470
12.400
7525
6167
5143

7.603
2934
27 430

57 00
19

20 36

27
97

1437
1674
1976
16.440
1963

26
6
58

83
20
185

1993
As % of
e-1992
98

102
84
148
98
a8
107

1993

Catchmont area {sq km] 758 9
Max gh. {m OD} 704

AUG SEP oCT NOV DEC

7.102 3179 14 820 4 388 11.780
8219 314 30210 4 405 57.210
9215 3.139 18 800 4242 27850
17 460 3067 16 990 4113 42 080
65.590 30232 16 510 4 146 20910

25510 3347 27 180 3.887 16700
12.590 3324 37030 3.630 31320
11530 15 480 21.210 3620 87 870
17.370 24970 14570 4173 81 040
13810 31820 11 B6O 15.150 68 690

31.880 22 360 10020 7 254 38 390
23090 11290 14 760 5673 29 490
13.370 157 600 14 540 16370 B1470

9.108 124100 10 B30 31 480 43 200
12 400 92 620 8.642 13270 86.040

9870 35190 7833 8 755 76 810
7.242 21800 777 7 685 37530
6 B6B 15 8680 6 591 6717 B0 710
6 206 12.680 6437 6 601 145 80O
6 080 14 670 641 5617 44 430
5 590 14 350 6.094 5372 26 220
5215 12190 5834 521 43 280
4926 13.770 5 705 5123 40 550
4 655 9.785 5517 4 662 32350
4 607 8857 5387 4 766 22 250
4247 T3 4 883 5 495 16.710
3985 6 957 4.786 5376 13 BEO
3796 6371 5203 5273 13 460
3562 6.175 5136 5561 57130
3.432 6757 4 804 8576 50 390
3.286 4427 33670
11610 23 190 11830 7222 47 080

3286 3032 4427 2630 11780
65550 157 600 37 030 31480 145 800

28 40 267.70 47 76 46.50 220 30

5 13 ? 14 19
3110 60 10 3116 18 72 126 10
a1 79 41 25 166
83 170 58 53 224

11.180 12870 17 840 23 440 27 560

099 1419 3028 6876 10 230
1976 1959 1972 1958 1963
41 340 33520 54.000 51090 €2 090
1956 1968 1967 1963 1965
K} ] 44 63 B8O 97
a 5 1" 23 36
146 15 191 174 219
100 100 10 113 124
18 8 32 33 41
226 241 224 21 233

Factors affecting runotf

® Resarvoir(s) in catchment.

® Abstraction for public water supples.

® Flow reduced by mdustinal and for
agricubtural absiractions.

® Augmentation from surface water and/or
groundwaar

(from 1966) completed but flows reprocossad from 1982 only. Pre- 1965 data less
ow flows. Smoll net export of waler {inc, Bradford supply}l. Mixed geclogy - manly
nantly rural catchrnent with mooriand headwaiters.
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HYDROLOGICAL DATA: 1993

027035 Aire at Kildwich Bridge

Gnd referance: 44 (SE) 013 457
Laval sin. {m QD) 87 30

Measuning authonty NRA-NY
First ygar 1968

1993

Cstchment aroa {sq km) 282.3
Max alt {m OD) 593

Daily mean gauged discharges {cubic matres par second]

DAY JAN 31:] MAR APR MAY JUN JuL
1 2 446 7530 1638 0 886 2250 4907 0763
2 2.289 6332 1.766 0826 2235 7790 0.729
3 2 348 5 487 1.763 1079 1.999 5 354 0833
4 3820 4789 1 656 1583 .71 4104 0 B45
L] 10320 4 492 1.7127 4 040 1.545 amn3 0801
6 6293 4861 1 855 4122 1403 2749 0.713
7 § 206 4 316 1604 2582 1.304 2420 o677
8 6.820 3989 1499 3701 1230 2152 07498
9 20520 3883 1412 16 960 1197 2282 0912
10 34 640 3.710 1,400 8.941 1603 2187 0824
1 24810 3.492 1.376 5054 1 246 221 0.799
12 18 780 3182 1295 4 430 1109 1.936 0745
13 3a.32¢ 2943 1.303 3.698 3461 1.682 075
14 19160 2735 1.239 2.820 30 080 2 186 0883
15 27 290 2552 1149 2.188 13580 1791 1.293
16 16 320 2.368 1.112 1.974 15 920 1.951 2 507
V7 10 730 2227 1,108 2.526 15 850 1.738 1589
1] 10 980 2164 1100 11 670 10.380 2676 1788
19 20 480 2.485 1.050 9.274 6 264 2.004 11 640
20 27 430 2.142 1.008 5862 8.196 1.609 5.324
n 28.860 1.968 1.029 467 851 139 3506
22 17 520 1.811 0 966 3830 5 402 1.270 2.208
23 29910 1,742 0.892 3.350 3984 1209 213)
24 27 710 1.663 0 869 3443 3.186 1.141 1.944
25 16 150 1675 0.845 16 820 2.681 V 066 3289
26 13050 2138 0820 7 598 2.609 1083 31590
27 11,780 1823 0812 5.195 3463 1035 2917
28 22 550 1547 0 804 3825 3.3a? 0 946 2458
29 16 360 0 83a 2993 3 188 o887 2.000
30 11120 0 894 2568 6 61% Q861 1672
3t 9274 0907 11 040 2.119
Averagn 16.680 3216 1.218 4 944 5 698 2432 2033
Lowesi 2289 1547 C 804 0826 1109 0861 0.677
Highest 38220 7.530 1855 16960 30 090 9 907 11.640
Peak flow 5163 811 205 2901 46 82 1219 2087
Day of poak [14] 1 5 25 14 1 19
Monthly (o8l
{mifion cu m) 44 42 7.78 326 1281 1526 6 30 5.44
Runoff {mm] 157 28 12 45 54 22 19
183 18 19 101 (kR 43 7

Ranfall (mm)

Statistics of monthly data for previous record (Dec 1968 to Dec 1992—incomplete or

Meon . Avg 11230 8.733 T 963 4970 27113 2175 1.781
flows low 4 483 3529 2N 0922 gén 0 604 0.298
{yoar) 19723 19686 1985 1974 1974 1970 1984
Hgh 19 130 19 810 22520 11 400 B 174 6 416 5827
{yoar) 1990 1990 1981 1988 1983 1982 1922
Runofi Avg 107 76 76 46 26 20 17
Low 42 30 22 8 6 6 3
High 181 170 214 105 78 59 56
Hainfoll Avg 122 81 104 69 68 17 75
Low- as 12 44 3 10 23 17
High 222 191 233 135 142 155 179
Summary statistics
1993
For 1993 For record As % of
pracading 1993 pro-1993
Mean flow (m?s ') 6676 6.208 108
Lowest yearty maan 3655 1971
Highest yearly mean 8.181 1988
Lowaest munthly mean 1219 Mt 0 289 Aug 1976
Highast monthly mman 24 710 Dec 22520 My 1981
Lowes) dady masn 0677 7 0180 23 Aug 1976
Highes! dady mean 54200 15 Dac 79.900 27 Oct 1980
Poak £7.420 19 Dec 98.130 S Dec 1972
10% oxcesdance 18.940 15 730 120
50% sxceedance 26N 3094 81
95% exceedanco 0847 0498 170
Annual totsl [Mmulbon cu m) 21050 195 90 107
Annual runot! {mm) 146 694 107
Annyal tsnfall {mmj 1145 1158 99
1941.70 cainfall average {mm) 1134

Station and catchment description

AUG SEP oCcT NOV DFC
2004 1066 4779 1393 6470
1715 10123 8 467 1 358 17.810
2.344 0995 5.738 1429 8511
6 501 0947 7165 1453 17 220
31210 oB?7 9 380 1428 10 180
9517 0.827 9493 1 409 10 760
5499 0852 11010 1 365 14 580
4.153 4.696 6978 1344 42 710
10 180 3749 5289 1.695 33870
5495 8616 4 484 1.780 37 940
16 350 4720 3964 1 680 23 240
9 267 3.792 3.894 270 26170
5.802 49.120 3553 8 150 46.580
4531 36 960 3064 9 450 30610
8393 21.560 28662 4576 54 200
4 455 13 740 2420 3552 38 820
3an ae7y 2255 3086 26 980
2.742 7 189 2.129 2679 30 300
2393 5 256 2059 2368 51910
231 B 447 2077 2177 25 060
2.255 5.400 1.954 2118 20 090
1973 4 247 1808 2 004 29160
1635 3551 173% 1 845 30.880
1448 2930 1691 1.739 19 750
1.348 2 488 1 600 1782 12520
112 2136 1.556 1962 9113
1276 2.083 1504 1938 7 543
1222 2085 1470 1863 7 381
1.180 2112 1491 2129 31530
1151 23N 1 485 3.892 27 920
1103 1438 16 220
4975 1.087 3826 2.545 240
1103 0827 1.438 1344 G470
31310 49.120 1010 9 450 54 200
43 33 6043 13 64 18 M 67 42
5 13 5 13 19
1333 18 37 10.25 660 66 18
47 55 36 23 234
83 126 43 47 249
miasing months total 0.1 years)
3049 3 581 6.898 10 450 11 040
0 289 0 498 0 189 3583 3175
1976 1989 1972 1975 1971
11 410 10 360 17 570 17 180 20820
1985 1974 1981 1991 1979
29 a3 65 96 105
3 5 7 33 30
108 95 167 163 198
s 103 115 127 123
17 22 37 55 42
171 250 213 195 238

Factors atfecting runoff

& Reservoir(s) in catchmeant

Velocity-area station rated by current metor cablaway 150m downstream. Low flow contral1$ the sills of the bridge. Flows below one cumec
underestiimalad - recalibration scheduled. Washland storage. minor reservorrs, and the Leeds-Liverpool Canal csn influence the flow pattern but
small overall impact; minor net export Geology is mainly Carboniferous Limastono with some Millstone Grit sanes. Rural catchment draiming part

of thu vastern Pennines.




RIVER FLOW DATA

027041 Derwent at Buttercrambe

Moasurning suthonty: NRA.NY

First yoor: 1973

Gnd reforonce: 44 (SE} 731 587
Lovel sin. {m OD} 9 50

Catchmant arona {sq km): 1586.0

1993

Max ali (m OD) 454

53

Daily mean gauged discharges jcubic metres per second)

oAY JAN FER MAR APR MAY JUN AN AUG sep ocT NOV DEC
1 13 270 15170 12 950 9043 15.800 11 310 6 541 4382 6 080 14 630 10.710 32 650
2 12.830 14.720 19420 8829 14 650 11.010 6418 5017 5 900 19 640 10 630 32 830
3 12 420 18160 20 200 8910 14.020 10 770 6 260 5176 5 8234 20100 10 390 28120
4 12470 13 80O 16 400 14.130 13 210 10.610 6.152 2419 5819 16 450 10 290 25050
S 15 390 13 360 16 60O 21.600 12.650 9 833 6011 10620 5 781 17,980 10 090 22720
6 19 240 13.450 22150 24170 12.300 9 389 5 809 29.620 5 743 34 940 9.783 20420
7 17.910 13 240 12.270 17.620 11.960 9.065 561 17 340 5 738 37620 9 714 207720
8 17 890 12.270 14 630 14 0BO 11 440 a8 782 5 596 10.660 5 850 33770 9 589 27410
9 18.420 12 7110 13.630 21.750 11 260 9.026 5 689 10 680 89N 25 270 10 450 44 670
10 20 300 12.660 12 690 50 790 13.840 12 050 5.763 13.080 9659 23680 15 110 37.340
1 28 620 12530 12 190 415610 14.590 13 350 5819 10.840 8 895 19 700 13.830 29930
12 26 090 12 220 11.950 3390 12 980 11.830 S611 13 150 7 658 22520 11970 30190
12 28 820 11.890 11 560 30 250 12170 10 780 5 350 14 650 18 100 29 640 13 780 46.370
14 30930 11210 11270 22 660 18.800 11 080 5623 11.480 47 000 23.65%0 45 490 50 670
15 28 620 11 440 10 690 18 620 34 380 11.900 6 240 10120 71450 201390 65 880 44 420
16 27.830 11180 10 440 16 870 20.380 10 450 7143 11.670 89520 17 420 58170 41080
17 23710 11 040 10370 15810 21480 9.652 6 832 12 850 90 190 15 770 41.640 35770
18 19 830 10 840 10100 15570 24 410 9.255 6.173 10 360 64 110 14,590 31.580 30970
18 19 270 10.710 9626 18 820 17.660 9178 6 499 9134 41 100 13 990 24 430 34.490
20 18.680 10 250 95186 19.200 15 740 8470 6.224 8.328 32.330 13.700 20180 29010
21 17 240 10.130 9 531] 16 650 18.240 8 058 6.00t 7.714 26 780 15 870 19 990 26100
22 16.510 9 824 9.298 14 850 16 310 7.786 5.868 7 266 221710 17.440 20930 23520
23 15 660 9121 9 058 14.100 13.99¢ 7694 5 690 7195 19.150 14 580 20 980 23120
24 12.710 9637 9 084 15190 12.880 7643 5539 7087 16 350 13.480 19 240 21.570
25 16,180 9772 8.805 34 100 12.060 7474 5511 6 898 14 6O 12770 19 100 29 390
26 14 700 10100 8 644 40 830 11 660 7.614 S 495 6 790 14 780 12 300 20370 25020
27 14 540 10.690 B 555 27 08O 11.550 751 5 400 6.661 16 120 12.020 2Q 890 24 980
28 16 410 11.120 B8 447 20470 11.410 7092 5438 6.a87 13970 11 650 26.450 28520
29 20.210 8319 18.150 11.210 6 841 51367 6 297 12910 11 350 26.250 39120
30 17.900 8 525 16 B40 11410 6.681 5238 8 142 12 870 11070 28 520 50 120
n 16 1BO 8118 11500 5 QBS 6029 10 860 44 110
Averayn 19160 11820 11 940 21430 15 030 9403 5872 9 668 23520 18 660 21.880 32430
Lowest 12.420 9637 8118 8.839 11.210 6 681 5086 4.982 2736 10 860 9589 20420
Hughaat 30930 15170 22150 50 790 J4.380 13 350 7.14)3 29.620 90 150 37.620 65 880 S0 670
Poak flow 32.62 1557 2408 52 81 38.36 1376 742 3222 92.63 38 42 7023 5187
Day of puak 14 1 6 10 15 1 16 6 17 7 15 14
Monthly total
immllion ¢y my 51 31 2858 3197 5555 40 76 24237 1573 2590 50 §6 49 99 56 72 8687
Runoft (mm) 32 18 20 35 25 15 10 16 kL] 32 36 55
Hainfol {(mm) 52 27 14 109 67 - 51 a7 99 ik B 58 83 B9
Statistics of monthly data for pravious record (Jan 1973 to Dec 1992}
Moan  Avg. 25.990 24 990 24 360 19 260 13,590 9878 7917 7639 7648 12 620 14 770 24100
flows: Low 9.598 8.606 6 254 8.640 5 282 4778 J.e82 3126 3077 3929 5472 8276
{yoar} 1952 1973 1973 1980 1990 1992 1976 1990 1990 1991 1989 1991
High 48.180 49.280 56 110 37 540 29.840 21.260 17120 15.430 14.710 36.820 25220 42.740
{yoar} 1977 1578 18979 1986 1979 1979 1973 1980 1976 1976 1980 1978
Runot: Avg. 44 38 41 n 23 16 13 13 12 ral 24 a1
Low 16 13 1" 11 9 a8 ? 5 5 7 L] 14
Hhyh a1 75 95 61 50 a5 29 26 24 52 41 12
Raintall- Avg. 72 52 10 91 53 57 60 64 67 78 67 79
Low 20 ] 7 1 13 1 18 10 18 21 28 24
Hagh 132 101 143 113 142 149 138 126 182 158 1M1 180
Summary ststistics Factors affecting runotf
1993
For 1993 For record As % of ® Abstraction for public water supplios.
procodng 1993 pre-1993 ® Flow reducad by industrial and/or
Muan flow im?s~ ) 16 800 16020 105 agricultural abstractions.
Lownst yoarly mean 7 800 1989 ® Augmentation from surface water and/or
Heghoat yoorty maan 25 320 1979 groundwater.
Lowast monihly mean 5872 Jul Ion Sep 1930
Heghes! manthly mean 32430 Dec 56 110 Mar 1979
Lowast daity mean 4.982 1 Aug 2 697 23 Aug 1978
Highast daily masn 90.190 7 Sep 121 400 29 Dec 1978
Poak 92630 17 Sep 124 800 5 Jan 1982
tO% axcoedanco 30.620 33.110 92
50% excoadsncs 13.060 11,580 113
5% sacosdance 5 707 3928 145
Anngual toral {milion cu m) 529 80 505 60 105
Annual runoff (mmy} 33a 319 105
Annual raintoll (men) 827 0 107
194 1.70 rpntall average {mm) 784

Station and catchmant description

Crump wair, 20m wide. high flow rating derived from limited number of gaugings. Pre-October 1973 data {monthly only} of poorer quality;
dunves from Stamford Br.(27015) - shightly smoller catchmaont sroa (1555,8 sq km). Poak flows from the headwaters upstraam of Forge Valley
8% catchment) are divarted down the Soa Cut (27033} Minor netwmpact of artficial influences (spray irrigation 15 appreciable). Mixed geoclogy
of clays, shales and imastons. Rural catchment draining the North York Moors.
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HYDROLOGICAL DATA: 1993

028009 Trent at Colwick

Measunng authonty NRA-ST
First year. 1958

Daily mean gauged discharges |cubic matres per escond}

DAY JAN frR MAR APH MAY SN
1 61 950 86 270 45030 42 950 48 260 55 150
2 58 420 82 260 45 2720 37 980 46 150 51.420
3 56 670 771710 44 570 39.150 44210 50 680
4 83.190 72 200 42 300 60 350 A42.020 45 9%0
5 78 220 €9 230 42530 68 070 41.660 42 180
6 104 800 64 600 41430 81870 39 900 39 240
? 99.920 61 900 40.500 58.600 39.330 a0
8 90 320 60 850 40 550 51050 39 240 36 520
9 84 630 62 240 41160 137.800 39110 41 400
10 102 000G 62 250 40 270 231 200 40 400 51 650
1" 178 900 60 590 40 BUO 141 700 51.490 169 500
12 174 700 58 100 A7 430 180 600 45070 251.800
13 215 800 54.730 37870 188 200 40 790 236 600
14 341 700 51870 37 240 11% 300 40 880 177 800
15 331 700 52 600 36 500 85 500 41870 170 300
16 243 800 53020 36 490 71620 38800 116300
17 164 800 52510 36 280 63620 40 230 92420
18 128 GOO S0 720 35 450 59 230 41 820 90 040
19 113 000 50 320 33190 64 210 38 650 76.990
20 104 900 46 550 34 730 58 000 38 840 62.330
il 96 190 44 130 35.250 52 650 61,960 54 86O
22 91100 44 380 41 B40D 50 410 51050 50 000
23 97 240 46 640 39.380 49 660 40 240 48.320
24 108 200 44 930 36 390 54 910 36 550 a4 330
25 101 200 45 290 33 240 99 370 35470 41920
26 93 460 52 640 33 460 a5 450 42140 40.380
27 130 100 48 630 33 450 74 850 139 400 39.550
28 121 800 44 100 33 800 63.060 145 800 37 720
28 1% 700 33210 56 240 108 300 36670
s ] 103.900 3370 51.840 81020 35 690
n 93 220 35.600 67.480
Avaraga 127 500 57180 38 020 82 320 53170 77 450
Lowest 56 670 44 100 33190 37.980 35 470 35 690
Highast 341 700 852710 45.220 231 200 145800 251 800
Paak flow 364 40 89 &6 50 a3 253 80 163 50 255.50
Day of paak 15 1 2 10 27 12
Monthly 10104
{milion cu m} 341 40 138 30 101 90 21340 142 40 200 8¢
Runatf (mm) 46 18 14 29 19 27
Rainfal (mm} 72 10 15 84 10 17

Statistics of monthly data for pravious record (Oct 1958 1o Dec 1992}

Meoan Avg 138800 129500 111.000Q 91870 68 750 54 090
fows'  low 52 910 47130 47190 35 220 32 08¢ 24 690
{ynar) 1963 1992 1976 1976 1990 1976
High 216 400 384000 227 GOO 179 500 17% 100 103.100
{ynar) 1988 1977 1981 1966 1969 1987
Runoft Avg 50 42 40 32 25 19
low 19 16 17 12 1" 9
High 17 124 81 62 63 36
Raunfol. Avg. 1? 53 61 58 57 62
Low 23 8 13 9 14 14
High 138 175 118 116 144 148
Summary atatistics
For 1993 For record
peeceding 1993
Maan flow (mis~ ") 85 800 81970
Lowost yrarly masn 47 Q30 1976
Highesi yearty rnoan 124 000 1966
Lowast monthly mean 37 290 Aug 18 440 Aug 1976
Highasi monthly mean 239.500 Dac 384 000 Feb 1677
Lowasi dady mean 27390 29 Ag 14 700 23 Aug 1976
Highas1 daily masn 420800 14 Dec 854 800 26 Fab 1977
Pask 440 400 14 Dec 956 700 25 Fab 1977
10% axceedance 193 400 168 900
50% excoedance 5321 59 190
95% excesance 32100 27 260
Annual total {milkon cu m) 2709.00 2650 00
Anngal runotf (memj) 362 354
Annual rainfall {mm) 830 2
194 1-70 rantall averags (mmj M

Station and catchment description

Gnd raference 43 {SK) 620 399
Lave! stn (m CD}. 16.00

JuUL
35.150
33.860
33490
32010
31 690

31190
3110
31.200
46 840
57 720

43 600
39.180
39 060
60 880
67 680

B88.1%0
7% 080
57 400
56 540
58 580

51 000
43 980
40 290
46 600
48670

43 990
46 380
44 6560
50 050
48 440
40 730

46 540
31.170
88190

100 50
16

125 70

17
86

44 430
19 460
1976
104 100
1968

16
37

58
18
125

1993
Az % of
prw 1993

102

1ns

118
102
102
108

1993

Catchmant arga (sq km} 7486 O
Max alt. {m OD) 636

AUG SEP ocT NOV DEC
36 680 27 750 65470 41510 103 400
39220 27 430 97 050 43 560 87.780
41080 27.800 92.400 42 380 76 310
37 660 27.820 82.970 41720 73200
37 880 28 240 104 400 41220 74 280
37 050 27430 131900 38 860 87.700
33.920 28990 264 200 37.370 132900
33 860 66.390 200 200 38400 226 300
36.680 91,340 177000 46430 365400
41930 74690 126 800 75420 299 300
45 400 55850 135 600 70.760 194 300
52 210 56.740 223 BOO 59650 273300
49 080 132 700 259 500 177.500 404 200
42230 139300 253300 355900 420800
40910 121800 187000 347.200 336 600
37010 106600 116500 250500 326 000
35,790 103 900 912360 141300 277800
33.790 77 920 78280 107200 209500
33 950 60 340 €69 910 90170 24E 500
31.790 57 360 65 970 79400 246 200
33.870 65.990 €61.760 73990 281200
48 090 &0 250 58 060 68910 330600
48 300 54 100 62 450 65 380 362 700
37960 50 140 49 510 62 600 345 300
34 880 49510 48 410 68190 272 400
31 660 45 560 48 210 76 400 196 300
30.190 44 §70 47 240 81.740 153 900
28 7110 48 310 45.230 73 780 169 000
27 390 47 690 45 070 69 760 266 500
28 700 48 940 42.880 99 640 336 600
28.470 40570 267,500
37 290 61.860 110400 95 560 239 500
27 330 27430 40570 31370 67.700
52210 139300 264200 355900 420800

54 51 178.40 27900 364 30 440 40

22 13 7 14 14

99 89 160 30 295 80 247 70 641 40

13 0 a0 32 86

a5 98 73 67 133
45810 48 160 65.050 88.620 123 900
18 440 23070 2% 260 3a170 48 240

1976 1959 19569 1975 1975
76480 121100 187000 231800 351600

1966 1965 1960 1960 1965

16 7 23 n a4

7 8 k) 12 17

27 42 67 BO 126

70 64 a7 73 77

21 3 12 38 15
120 149 141 145 173

Factors affecting runoff

® Reservoir{s) in catchment

® Flow influenced by groundwater abstraction
and/or recharge

® Abstraction tor pubhc watar supplies.

® Flow raducaed by industnial and/or
agricultural abstractions.

® Augmentaton from surface water and/or
qroundwater.

® Augmentaton from effluent returns.

Velocily-area staton in the navigable Trant Moin channe! approx 62m: cableway span 39m Holme sluices 760m u/s atfact water lovels up to
modium flows Bypassed at high flows on rb when gravel workings nundated. Very substantial flow modifications owing to imports, WRW's,
cooling wator and industnal usage. Predorminantly impervious - glacial clay and Triassic Marl, bul soma sandstone and imestone. Extensive

errace gravels and alluvium maintain baseflow.




RIVER FLOW DATA

028085 Derwent at St. Marys Bridge 1993

Moasuring suthomy: NRA-ST Guid relerence: 43 (SK) 355 368 Catchmant area (sgq km). 1054 O
Firg1 year: 1936 "Lavel sin. {m OD} 44.00 Max alt {m 00): 636
Daily mean gauged dischargos (cubic metres per second)
DAY JAN FEB MAR APR MAY JUN AR AUG SEP ocT HOV [+ {4
1 13.630 20140 8 381 6472 8914 6.888 6.126 8 350 5 064 15 460 8 342 13.120
2 12.520 19.210 8.189 5097 8.789 8.950 6 088 8 039 5.302 22.7%0 8383 12 180
k| 11.430 17 900 8037 8 456 8.474 6619 5.754 1522 5160 18 000 8215 11.590
4 12.410 15970 7 944 8.715 8.194 6070 54amn 8 180 5.48) 17.960 8.230 12410
5 17.410 14 990 7793 14 160 8 007 5.727 5177 6 692 5.482 27 380 8 082 11 8%
6 15 840 13.090 1620 11,390 8015 5514 4974 8 184 5. 497 48 820 7.690 14 500
? 14.730 12.470 7.543 7343 8 008 5.298 4615 84577 4967 52.780 7870 39610
8 13.95%0 12.710 1.927 9232 r.707 5 002 4872 8.7 9208 30 480 7.657 74 370
9 14270 13.450 1797 28 220 1.435 8 840 6 189 8852 9118 24 860 9 456 95670
10 23440 12.920 T 748 20730 8 699 90 5272 8912 7.080 20950 9776 53 020
1 31170 12 300 7 265 18 310 7 BO? 28 970 5024 10.700 5679 23390 8971 49 780
12 22.500 11.980 1.242 19 320 1.487 20710 5913 10.560 12.080 29920 9100 73810
13 48 060 10 230 7.138 18 (090 7.368 12 450 5 650 8535 37410 30910 37890 96 970
14 33.830 99598 7012 14 030 8 245 21 B40 7 690 7.241 28100 22510 44 900 70 060
15 33820 10.800 6922 13 260 16N 15.670 14 260 T 049 44130 18.830 23130 69470
18 28410 10.860 6§ B35 11900 T612 12 200 12 400 7138 27 Q30 16 780 18.320Q 96 020
17 24 650 10610 6.904 11070 8122 12,390 8 454 6843 22.730 15 840 15.900 63150
1} 21 B30 10 330 6832 11 6§40 7816 11180 B8 526 1077 19140 14.270 141710 55.230
19 21.110 10 300 6 620 13210 7 268 9828 13.210 7013 17 450 12 450 13 390 72.730
20 21.820 8 680 6 644 11 440 6 987 9094 10 130 6 468 17.250 11.860 12770 55170
Fal 20 000 8. 660 6737 10620 7160 8 236 8 954 5412 16 400 11 310 12 690 651690
22 19 030 9.521 6.99% 10 140 6 494 7872 7.725 6218 16.540 10.69%0 12 230 B82.580
23 23 640 9.732 6 644 9 968 6 345 7 481 7.113 6 333 15 450 10 300 11 800 82.400
24 23.180 9.884 6357 10.910 5189 T4amn 6524 € 059 15.060 9983 11.410 65.180
25 23.700 9.6 6 320 17 440 $.135 7.225 84511 5 864 14 440 9774 12.300 47910
28 23.700 9420 6128 13 850 5138 7073 8526 5 759 12.500 9528 12 850 39870
27 24 590 g8 6328 11 490 15.410 6.809 9124 5 461 13 440 9319 11 740 33.890
28 22.630 8. 440 6270 10 830 10 160 6 591 8827 4726 13.200 9.048 10970 34090
29 22 830 6199 9983 8.853 6.521 9926 4 569 12.040 8.895 12 400 77.360
30 21 040 6.104 9.490 8679 £.028 9257 5422 11.990 8 632 15620 59670
3 20270 6327 a513 8 543 5.103 8530 48.930
Avorsgn 21.940 11 900 7 058 12 600 791 9 Na 7 Ba1 7022 14,510 18 780 13 540 51.690
Lowast 11430 440 6104 6097 5.135 5 002 4615 4 569 4967 8 530 7657 11 590
Highaost 46.060 20 140 8 381 28 220 15 410 28.970 t4 260 10 700 44130 52.780 44 900 96 970
Paak flow 74 88 2093 887 3785 17.94 4097 2337 11.18 8389 9109 &87.71 123 BO
Day ol peak 13 1 2 9 27 n 15 " 15 7 13 g
Monihly total
{milkon cu m) 58 76 28.78 18.91 3?7 65 2124 2518 2047 188t 3782 50 30 3% 10 143 80
Runpd! (rmum) 56 27 18 n 20 24 19 18 38 48 a3 136
Raintall (mwm) a8 12 15 106 73 .78 110 55 133 10 66 219

Siatistics of monthiy data for previous record {Jan 1938 10 Dec 1992 —incomplets o missing months total 0.9 yesrs)

Maan  Avg 29.830 28030 22.840 17910 12.470 10.010 8 557 8877 10120 13 430 21170 26 220
flows: Low 9.749 8.084 9110 7252 4.709 4.6486 4211 3647 3955 4 155 4 304 8 480
{yoer) 1963 1963 1976 1990 1990 1990 1976 1976 1959 1959 1875 1975
High €7.000 16 780 69 530 39 590 26 410 20220 28 660 33.840 32.940 35130 54 320 88.690
{ysar} 1929 1877 1947 1966 1967 1987 1958 1956 1948 1960 1940 1965
Runofl: Avg. 75 85 %8 44 32 25 22 22 25 34 82 67
Low 5 t9 23 18 12 11 " 9 10 11 11 22
High 170 176 127 97 87 80 73 aé 81 83 134 225
Rainfall: Avg. 104 18 7? 56 67 Eal 76 a3 80 90 104 102
Low a3 1 16 8 13 15 16 10 3 17 16 20
Hagh 215 236 185 132 18] 188 158 185 199 178 232 246
Summary statistics Factors atfecting runotf
1993
For 1993 Fot recory As % of ® Reservoir(s) in catchmant
preceding 1993 pre- 19493 ® Flow influanced by groundwater abstraction
Mean flow (mls ') 15 580 17 390 90 and/or recharge.
Lowast yearty maon 9625 1976 ® Abstracton for public water supplias.
Highast yearty mesn 25 200 1966 ® Flow reduced by industrial and/or
Lownost monthty maan 7022 Aug 3647 Aug 1976 agricultura! abstracuons.
Highast monthly maan 53 690 Dec 88 630 Doc 1965 ® Augmentation from surfoce watar and/or
Lowost daily mean 4569 29 Aug 1662 28 Aug 1984 groundwater.
Highes: dudy maan 98970 13 Dac 334 200 10 Dec 1965 ® Augmeniation from effluem returns.
Paok 123 800 9 Dec
10% oxceedance 30570 36 050 85
50% oxcesdanco 9 855 11850 832
95% axcasuance 5410 4679 116
Annugl 10181 (Milkon cu m) 491 80 648 80 90
Annual runoH [mm} 466 521 90
Annual rantall {mm} 1036 998 104
1941-70 rainfall svarage (mm) 1016

Station and cstchment description

Ton-channel, intorleaved cross path US gauga in the centra of Dearby. 1.75km ds of Longbridge Wair {2B8010). Record continuous with 28010
Paoks from 1976 only. Darby rmay flood but bypassing small Subistantial flow mosiification owmng to Derwent reservorrs, miling and PW$S
abstractions Lorge, predominantly upland catchment draining Millstone Grit and Carb. Lst. Lower reaches dramn Coal Measures on the [b and
Trinssic sandsiones and marls on the rb, Peat moorland heacwaters. forestry, pasture and some arable.
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HYDROLOGICAL DATA: 1993

030001 Witham at Claypole Mill

Meaasuning suthanty: NRA-A Grid reference 43 (SK) 842 480
Fust year 1959 Level stn (m OD)' 16.90
Daily maan gauged discharges [cubic matres per sscond}
DAY JAN fEB MAR APR MAY Jun AR
1 2,225 2 445 1830 1289 1238 1203 087%
2 2.183 2429 1889 1 240 1.257 1226 0 881
3 2112 2338 1722 1 394 1207 1148 0850
4 2.23% 2.242 1603 1 664 1128 1022 0774
5 271% 2209 1573 1944 1147 0.985 0755
6 32N T2.174 1520 1627 1106 0952 0788
7 3027 2078 1488 12399 1096 [+]:1:1.7 0.735%
-] 2739 2026 1445 1288 1.072 0815 0 700
9 2 6aa 2026 1460 2616 1on 1805 1101
10 3.296 2026 1390 4 48 1183 33719 0992
1 4.156 1928 1341 3347 1010 5 268 0739
12 3227 1904 1325 2140 0949 5.266 0729
13 7.443 1.904 129 1880 0 969 2843 0 760
14 93N 1721 1261 1595 099 3874 1.354
15 5.959 1.694 1267 1441 0918 3 692 1547
16 4 855 1.692 1287 1 367 0.857 2138 1275
17 3870 1.729 1034 V327 0808 1787 13582
18 3473 1692 1205 1261 0 900 1728 1204
19 31331 1670 1193 12N 0 82% 1502 1163
20 3.163 1649 1211 1223 1243 1373 1.058
21 3076 1.638 1310 1178 1113 1298 0959
22 2943 1 560 1 405 1220 1022 V231 0 866
23 3140 1 544 1.229 12712 0 948 1.159 08717
24 3009 1536 1227 1290 ¢ B98 1203 1269
25 2875 1524 1198 2421 0858 1189 1056
26 2756 1841 1192 2119 [of:1: 10 1.202 1.055
27 2718 1.561 1200 1754 4157 1063 1148
28 2746 1547 1.203 1476 2.436 0972 0.881
29 272 1169 14%7 1880 0 941 0935
30 2596 10Mm 1340 1502 0928 0817
31 2.502 1182 125% 0 846
Avarage Jaza 1 868 1348 1.116 1219 1.802 Q982
Lowast 2112 1524 101 1.176 0825 0815 0 700
Highast 8.391 2 445 1 B89 4 646 4 157 5 268 1547
Paak flow 1129 2.48 213 6.36 639 623 1.87
Day of peak 14 1 1 10 27 1 15
Monthly total
{milign ¢u M) 917 4.52 36 445 327 4 67 263
RunoH {mmy} N 15 12 15 1M 16 9
Ranfall {mrn) 54 13 16 67 57 7 72

Statistics of monthly data for previous record (May 1959 to Dec 1992)

Mpan Avg 2774 3.163 2 B4ag 2 358 1708 1102 o778
flows Low 0673 0492 0 453 0 365 03N 0 184 0062
year) 1965 1976 1876 1976 1976 1976 1976
High 5857 10 690 6 995 5 748 4 695 3141 2.118
Lysur} 1988 1977 1579 1979 1983 1985 1968
RunoH  Avg 25 26 26 21 15 10 7
Low 6 4 4 3 3 2 1
Hhgh 53 87 63 50 az 27 19
Rainfell- Avg 54 40 48 50 49 53 52
Low 20 3 8 10 n 3 9
High 117 140 92 103 130 148 132
Summary statistics
1993
For 1993 For tocord As % of
preceding 1993 pre-1992
Maan fow {m3s~} 2 354 1.217 137
Lowes! yoary masn 0594 1876
Highast yearly mean 2807 1979
Lowasl monthly maan 0 765 Aug 0063 Jul 1976
Highest monihly mean 5 794 Oec 10 690 Feb 1977
Lowast cLnty moan oY76 8 Sep 0.021 24 i 19786
Highast dady masn 14 270 13 Oc1 31 600 11Fab 1977
Posk 16.110 12 Dec 37 540 11Fab 1977
10% oxceedance . 5165 3723 139
50% excesdsnce 1648 1.036 159
95% exceedance 0661 0349 189
Anmugl total (muleon ¢y M} 74 24 5419 137
Annual tunolf {mm) 249 182 137
Anryal rantall (mm) 723 617 17
1941-70 rainfoll average {(mm) 631

Station and catchment description
An old weir ot three levels with a total width of 24 99m converted 1n10 a standard Lea desig

1993

Catchment area (sq km}: 297.9
Mazx alt {m O0). 158

AUG SEP oct NOV DEC
0.740 C 605 4 482 2210 5219
073% 0610 2975 2170 4 206

0 865 0635 2201 2.099 3619
0738 0614 2213 1.968 3.298
0 740 0601 4 646 1887 2951
0667 0576 6.918 1.859 2917
0625 0634 6835 1.845 3226
0673 1160 3924 1811 5.344
0857 0N 2912 2035 6 202
0.901 0796 2598 2.126 4170
0808 0 706 5.241 2036 3.470
0 780 1048 9884 1972 9 760
0758 3610 14270 8354 10470
0652 2758 B.B76 11040 6355
0771 2670 5 489 5 862 6.719
0 646 5 604 4378 4129 5 454
0658 5 863 3801 3.497 4675
0657 2530 3525 3142 4647
0663 1801 3343 2 854 6079
0643 1.714 3283 2.796 6 556
0642 1608 2942 2881 8.920
1.907 1429 28/9 2801 9.199
1074 1334 2790 2 866 6 899
08a7 1284 2689 2.763 € 107
0741 1235 2519 3272 5373
0722 1164 2.539 4129 a4g3
0 704 1894 2 466 3885 4633
0 644 2.222 2423 3248 5 845
0 630 1831 2362 3318 9 369
0612 2308 2 284 5431 7 449
0603 2200 5 657
0 785 1722 4190 3.349 5 794
0603 0576 2201 1an 2917
1907 5863 14270 11040 10470
296 822 15 24 12 48 16 11
22 16 13 14 12
2.05 448 V122 868 15 52
7 15 38 29 52
47 115 64 87 80
0758 02 0978 1 403 2099
0136 0232 0218 0278 0312
1976 1959 1959 1959 1964
2376 2 886 3.906 6525 7.879
1980 1968 1960 1960 1965
7 6 ] 12 19
1 2 2 2 3
21 25 35 57 iE
50 ‘51 50 55 58
s 3 5 24 13
127 127 127 15 142

Factors atfecting runoft

® Abstraction for public water supplies.

& Augmentation from surface water and/or
groundwatar.

& Augmentation from effluent returns

nod broad crested weir 1115 rated theoretically and

there is no bypassing or drowning Low flows moderately influenced by transfer of water from Rutland Water {Feb. 1977 10 Apr. 1986).
Abstractions for public supply at Saltersford The catchment is clay (50%} with tmesiona {40%) and gravel, snd 15 largely rural.




RIVER FLOW DATA

032004 Ise Brook at Harrowden 01d Mill 1993

Moasuring authority: NAA-A Grid toferance 42 (SP) 898 715 Catchment aren {sq km) 194.0
Fira1 yoor: 1943 Level stn. (m QD1: 45.30 Max alt. {m QD) 197
Daily mean gauged discharges (cubtic metres per second}
DAY JAN FEB MAR APR MAY JUN J AUG StP oc1 NOV DEC
1 1.178 1.380 0813 0 408 0 738 0 495 0 565 02376 0 2339 1154 0597 2.324
2 1.140 1.232 0798 0 489 0 682 0532 0541 0 286 0270 2044 0574 1876
3 1109 1.169 07172 0757 0.650 0487 0.523 0359 0269 1526 0535 1.676
4 1.303 1.151 0794 ¢.700 0612 0439 0493 0433 0252 1290 0524 2124
5 2.15% ‘1087 0 853° cart 0B11 0414 Q0.465 Qa2 0262 2614 0509 1.850
L] 3199 1058 0847 0730 0.588 0 406 0.454 0348 0.268 J3.293 0493 1.646
7 3088 1023 0.754 0574 0587 0369 0436 € 350 0 389 2 863 0515 1602
a 2.267 1018 0613 0.547 0 559 0345 0 680 0337 [R5 1] 1.740 0776 6682
9 2170 0.998 0.597 5014 0.560 1.216 1.815 033 0 805 1329 1417 5 252
10 -8198 ° 1082 0598 4289 0.565 2.650 1.093 0.322 0495 1.168 2125 2.844
1 4 896 1.092 0589 1 9500 0542 11.210 0.761 03861 Q456% 2 086 1.775 2153
12 2.936 1 080 0.446 3283 0.551 11.300 0830 0 439 0.767 2437 1.301 8 B19
13 9188 1.289 0468 2.602 0528 3458 0 808 0342 0762 6 640 9.268 11 630
14 10 820 1158 0378 130 Q549 3688 0708 0312 0 BaS 4 601 16 040 5 645
15 4773 0.961 0 49% 1.330 0561 3044 0 748 0317 Q54 1.585 6947 5 998
16 4.258 0977 0874 1366 0549 2158 0.703 0298 1.176 1.5 3.140 4 050
17 3533 0957 0522 1066 0 568 2 050 0557 0 287 0 768 1287 2407 3.289
18 3.125 0949 0345 0984 0613 2028 0583 0275 0655 1136 2.006 3.204
19 2.298 0.804 0.288 0853 O 403 1.498 0.539 0 281 0517 1054 1.751 3989
20 2083 68622 0317 0807 0.72% 1.127 0513 02712 0553 1.004 1.6 8 320
2 1943 0786 0476 0764 0 560 0994 048 0 496 0491 Q9439 1576 1677
22 1815 02319 0 B80S 0610 0492 0892 0 447 0808 0493 0 885 1435 6911
23 1972 0852 0495 08618 0.820 0.847 04886 0O 469 0525 0775 1353 6.179
24 1.998 0883 1.047 0838 0439 orrg 0 968% oan 0 465 0532 1317 4 759
25 1703 o812 o481 1281 0 380 0734 0642 on 0433 0513 1 404 3.665
b L] 1.663 0904 0470 1.261 o721 onsg 0 590 0391 0412 0970 1452 3072
27 181 0634 0 466 1068 1.536 0672 0 569 0303 0674 0462 1364 2750
28 -2.002 0715 0463 Q9 1.204 062% 0503 0250 0529 0499 1258 3305
29 1.836 0 340 0.835 0 863 0 600 0512 0 280 o5M 0608 1638 8 650
30 1.720 o282 0784 0 681 0 569 0439 0283 0.688 0594 2 647 5.663
n 1.602 0.387 0552 0402 0276 0588 3734
Avarage 2.961 0988 0564 1293 0 641 1.878 0635 0 365 0 548 1 608 2 326 4.495
Lowest 1.109 0823 0.282 0408 02380 0 345 0402 0272 0239 0462 0433 1602
Highest 10820 1.380 1047 5014 1538 11.300 1815 0908 1178 6§ 640 16 040 11 6830
Peak flow 14.11 1.55 398 830 225 1238 297 229 209 8.79 156 81 14 68
Doy of peak 14 1 24 10 27 12 9 22 16 13 14 13
Monihly total
trmifugn ¢u m) 793 239 151 336 172 487 1.70 098 142 431 502 12 04
Aunotf imm) 41 12 8 17 9 25 9 5 7 22 3 62
Annfoll {mm} 56 10 17 68 54 94 18 ki) 82 64 70 94

Statistics of monthly data for previous record {Dec 1943 1o Dec 1992—incomplete or missing months total 0.8 years).

Moaan  Avg 2.440 2 554 2198 1528 1.080 oI 0.555 0531 0536 0763 1389 1918

flows. Low Q459 0324 0219 0 330 0143 0128 Q.168 01np 0128 0.185 0176 onsg
{ynor} 1944 1944 1944 1948 1944 1944 1945 1944 1949 1947 1947 1947
Hgh 6.a41 6 948 7 984 3835 J606 2421 3018 2656 2584 4.384 5.330 5.827
lyoork 1959 1977 1947 1979 1967 1981 1958 1980 1992 1960 1960 1965

Aunoff. Avg. 34 32 a0 20 15 10 8 ? 7 1 19 26
Low 8 4 k] 4 2 2 2 2 2 3 2 3
Hagh 89 87 110 51 50 32 42 37 3s. 61 7 80

Rainfal: Avg. - 55 42 49 46 52 56 52 84 64 53 59 58
Low 15 3 5 8 8 5 5 3 3 5 10 13
Hgh 12 1158 127 109 130 141 12 139 127 137 132 123

Summary statistics Factors affecting runoff.

) 1993
For 1993 For rocord As % of ® Raservoir{s} in catchment
preceding 19923 pre- 1993 ¢ Flow reduced by indusinial andfor

Masn flow (m?3"') 1.530 1.346 114 agncultural abstractions.

Lowast yasrky maan 0422 1944

Highost yearly maan 2.327 1980

Lowasl monthly masn 0.365 Aug 0.110 Aug 1944

Highasl monthly maan 4.495 Dec 7.984 Mar 1947

Lowes: doily maan 0.239 1 Sep 0048 11 Aug 1944

Highesi daity maan 16.040 14 Nowv 21 360 15 Aug 1980

Poak 16810 14 Nov 28 390 17 Mar 1947

10% axceadanca 3.328 2.980 12

50% oxcaodanco 0.796 0.727 110

95% excoodanca 0 307 Q.194 158

Annual 1o1al {milkon cu m) 48 25 42 48 114

Anngal rungt! (mmj) 249 219 114

Anngal raintall (men) 723 840 113

1941-70 ramlall average {mm} -2 3]

Station and catchment description

Flurne with low flow notch and side wair 1o 1965, compound Crump profile werr to Apnl 1976, and thooretically-rated Flat ¥V wer with 5. 84m
crost since. Crump wer modular to 15.6 cumacs, bul bypassed at 14.2m. Flat V olso bypassed. Two small storage reservoirs with minor
influence on low flows, Undertain by clay (59%) and sandstone [24%). mosily rural but includes Kettering,
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HYDROLOGICAL DATA: 1993

1993

Caichment area {sq km) 1460.0
Max slt {m QD) 247

033002

Muasuning suthonty: NRA-A
First year: 1933

Bedford Ouse at Bedford

Gnd refergnce’ 52 (TL} 055 495
Level sin (mOD) 24 70

Daily mean gaugad discharges (cubic metres per second)

DAY JAN FEB MAR APA MAY UM JUL AUG SEP oct NOV DEC
1 12 400 16.300 7.100 15 200 9100 6 000 3700 3300 2.600 6.800 5 700 15.300
2 12 000 15100 7100 36.700 8 400 5.700 3500 3200 2 600 13 000 5 700 15.100
3 11400 14 COQ 6.900 18 000 7 900 6 000 3400 3100 2.600 15 700 S 400 13 000
4 10 700 13.500 6.700 18.900 6 700 5 6500 3 300 3100 2.600 13 000 5 300 13 000
5 12.100 13100 6.500 18 600 & 8O0 5. 100 3 200 3200 2.600 11.400 § 200 16,100
6 30720 12 60O 6.500 21 200 & 700 5 000 3 200 3800 2.600 23.700 5100 14100
7 50 000 12 300 8.7200 14 300 6 400 5 000 3 000 3.400 2.800 38 400 5100 13 000
8 44 900 11.900 6 800 12 400 6 400 4 900 3.200 3 300 4 000 35.100 5100 20 200
9 31400 11 600 6 BOO 25 BOO 6 400 4 900 4 400 3300 7 200 20 800 5 100 34 80O
10 41 800 11.500 6 800 56 900 8 000 8 400 1.600 3.400 6 300 14 400 10 300 28 000
1 61800 11 000 6§ 700 64 500 7 600 17 400 5.800 3 700 4 600 12 600 25400 18 200
12 75 900 10 600 5 400 54 100 6 300 30 400 4400 3900 4 500 18 000 22 200 21 800
13 83 900 10 400 6 400 40.900 6 000 19.600 4100 5 000 5 100 46 000 28 400 50 600
14 87 200 10 200 5 400 31 700 6 000 16 700 § 200 4 000 6.500 51800 52 BOO 59 500
15 72 800 10 000 6 400 19 800 6 000 28 200 6.900 3.400 6 800 60 500 60 800 63 100
16 &7 800 9.800 6 300 15 500 5 700 19 900 s 00 3100 5 900 47 400 53.900 53 100
17 41 100 9800 6 200 13 700 5 300 21800 5.700 3000 5 600 23 300 34 BOO 32 000
18 20 500 9 500 5 900 12 8OO 5 000 15 900 4 BOO 2 800 5 400 16 200 22000 24 400
19 25 300 9100 5 800 11 7100 5 00O 10.900 4.200 2700 4 400 18 600 16 400 32.400
20 23 800 8 900 5 800 11 000 5. 100 8 900 4100 2.700 4 200 13 500 14 400 51 300
0 22 500 B.100 5.000 10 400 9 300 7 900 4 200 2 900 4 200 7 100 12.400 58.200
22 21100 7 80D 8 GO0 9 600 8 500 1200 3.900 3 300 4 800 13 300 12 600 62 600
23 23400 7 700 8 200 9 400 6.500 5 800 3 800 5400 4 300 9100 14 100 57 900
24 23.400 6.700 5.700 10 400 5 900 5 000 3700 4 300 3.700 7 400 11800 56 900
25 22 600 & 700 8 200 12.800 5 400 4 800 4.000 3500 3000 7.100 10 000 47 000
26 18100 7.300 5800 15 900 5 400 4 800 4 000 3100 3300 6 700 9 400 31800
27 22.000 7 400 $ 300 13 400 8.500 4 400 3 800 2.800 3 300 6.500 9 400 25 400
28 28 80O 6.800 6 200 12 000 11100 4 300 3 600 2.700 3.500 6400 9100 25100
29 25 500 6 000 10 600 11,200 4 000 3600 2.100 4 000 6.300 S 000 38 200
30 20 400 5.700 9 600 9 600 3.800 3 600 2.700 4 400 5.900 11 200 42 200
n 17 700 8 400 7.800 3 600 2.700 5 800 44 700
Average 34.050 10.350 5 494 20 900 7116 9942 4197 3.332 4247 18.770 16 940 34 800
Lowes! 10 700 6 700 5 700 9.400 5 000 3800 3 000 2100 2 600 5 800 5 100 13 000
Highest 81.500 16 300 8 200 64 500 11.200 30 400 7 600 5.400 7 200 €0 500 63 900 63 100
Peak llow 92 40 17 00 9.30 €6 00 1170 3330 8 B0 550 .40 62 680 84 8D 64 B0
Day of paok 13 ] 23 1" 29 12 10 22 9 16 16 22
Maonthly 10181
{mulion cu m} 1.1 25.03 17 39 54 17 19 06 2577 11 24 893 1101 5027 43.92 93 2%
Aunof [rnimp 62 17 12 3z 13 18 8 ] 8 34 30 64
Raintaldl (mm;) 74 9 23 80 55 68 57 36 B3 a? 59 94
Statistics of monthly data for previous record (Jan 1933 to Dac 1992)
Mean  Avg 19 410 19 940 16910 11290 EARE 4 630 3298 2872 3098 5709 11 340 15 470
flows™ Low 2 608 2232 2410 1 996 1411 0 483 0 t00 0 040 0 288 0 454 1152 150
[yeart 1934 1965 1944 1976 1934 1934 1934 1934 1934 1934 1934 1964
High £5 190 §3 300 62 020 31470 28 280 14 280 19 080 14 400 19.760 30420 43 800 40 400
(year| 1829 1977 1547 1951 1983 1985 1968 1980 1992 1987 1960 1960
RuncH  Avg 36 33 n 20 13 e 6 3 6 10 20 28
Low 5 4 4 4 3 1 o Q 0 1 2 3
High 101 88 114 56 52 25 35 26 35 56 78 74
Rawnfpll Avg 58 42 49 45 54 53 54 1] 54 60 63 80
{1934- Low 14 3 5 3 5 B 5 3 3 4 10 13
1952} Hgh 124 11 140 96 113 19 120 138 110 147 178 134
Summary statistics Factors affecting runoff
1992
For 1993 Fow rocord As % of & Reservoir{s} in catchmont.
proceding 1993 pre-1993 ® Flow influenced by groundwater absiraction
Muan flow {m3s=") 14 3190 10 040 143 and/or recharge.
Lowast yaarty moan 2 401 1934 ® Abslraction for pubhic water supphes
Hijhast yoarty mean 18.890 1837 ® Flow reduced by \ndustrial andfor
Lowast monihly mean 3332 Aug 0 040 Aug 1934 agricultural abstractions.
Highest monthly mean 34 8OO Duc 62 020 Mar 1947 ® Augmentation from effluent returns.
Lowes! daly mean 2 600 1 Sep 0008 31 Aug 1932
Hghest dady mean 83.900 13 Jan 278.100 15 Mar 1947
Peak 92400 13 Jan
10% exceadance 35.660 26.220 136
S50% esceodance 7639 4684 163
95% sxcosdancs 3042 0958 318
Annugl totsl [mulbon cu mj 45130 316 80 142
Annual runott (mm) kles:] 217 142
Anrwaal tanfall {myen) 72% 652 111
1941.70 rainial sversge (mm) 648

Station and catchment description
3 broad-crested weirs, 30m, 20m ond 12m wide supplemented by 3 vertcal sluice gates which are either fully open or shut. High flow rating

conhrmed by curient mater measurements Records before 1959 based on dally gauge board readings and gata openings. (Improved flow
record. from 1972, d/s a1 32039 Significant surface and groundwater abstractions in catchment for PWS. Milton Keynes' effluent now
sigmificant. Guology - predorminantly clay. Land use - agncultural with substantial urban development over last 15 years.




RIVER FLOW DATA

033034 Little Ouse at Abbey Heath 1993

Muugsuning authomy: NAA-A Gnd roference. 52 (TL) 851 B44 Catchment area (sq km) 699.3
First yoor: 1968 Lovel stn (m OD) 7 20 Max alt {m QD) 98
Daily mean gauged discharges {cubic matres per sscond)
DAY JAN FEA MAR APR MAY U Ju AUG SEP ocT NOV DfC
1 374 4943 s3I 3896 32%9 2536 1469 1870 1248 2 88O 3676 8 228
2 1684 4 829 847 4047 3111 2534 1402 1480 1238 3637 3620 7 280
3 3648 5135 8323 3818 2.950 2912 1 365 1420 1225 3612 3 546 6 580
4 3667 4875 6 288 3744 2816 2641 1.365 1510 1220 2 849 3 484 6213
4 359786 4 804 5 506 3 851 2738 2429 1.372 1420 1206 2 804 3398 5639
6 5 501 4 485 5 149 3862 2689 2 249 1305 1370 1233 2737 3336 5374
7 9697 4393 481 3530 2626 2035 1.241 1370 1260 2 680 3341 5467
8 8917 4274 4 545 3393 2 567 1.984 1218 1340 1244 2 380 3372 6312
9 7.656 4277 4 203 3400 2 650 1912 1419 14%0 1225 2524 3408 9 450
10 7816 4401 4 284 3 840 2 640 20189 1351 1 340 1232 2 552 4208 8177
11 11180 4193 4002 3920 2 564 2089 1474 1480 1222 2991 61720 7081
12 11.770 3.890 Jag4 3800 2494 2062 1446 1720 1498 5421 6120 7915
13 9592 3878 lan 3 440 2 466 2 048 1598 1.721 148% 10 870 7 650 14 380
14 11130 4.033 3 745 3 560 2241 2215 1557 1870 1624 13.270 14 470 16 330
15 9722 4028 3.652 3330 2378 20 1761 1.653 1682 16 300 17 2% 15 260
16 7979 3853 3 661 3210 2304 2 248 1878 1507 19127 14 800 20 340 11 960
17 6 953 J 870 3.674 3210 2522 2 260 1828 1489 1.741 11120 19 830 9.029
18 5 955 3838 3514 3 a00 2 486 2 264 1729 1435 1944 7 154 15 580 7 854
19 5732 3618 3 144 3520 2470 2135 1 967 1425 1590 5 850 11080 8 661
20 5 580 3657 3 303 3 400 2584 2039 1 BG1 1269 1390 5188 8 192 9.937
Fa 5.405 3N 3720 3140 2.768 1917 1734 1469 1286 4 798 7316 14 420
22 5 259 3880 4111 2 B40 2 259 1890 1556 1637 1295 5251 6.702 17020
23 5074 3815 4162 2 959 2337 1858 1496 1531 1427 son 6373 16 340
24 5173 3677 3 651 J 448 2208 1790 1574 1 589 1292 4710 6 146 15 560
25 4.904 3gaz 344 5 237 2168 1.737 1589 1547 1215 4 440 5 955 18 250
26 4814 3747 J418 6.433 2370 1684 1548 1525 1 682 4 248 5 196 14 690
27 5.326 4 25% 237 4 574 3197 1 664 1 561 1481 2270 4062 5 665 11990
28 5627 4573 3372 3 B66 4227 1644 1 645 1.467 3 748 4027 5528 10770
29 5 763 3293 3648 3472 1 587 1810 1416 4314 J 998 5 497 11 760
30 5 662 3292 3410 J 042 1519 1900 1413 3.368 3836 G 848 11920
ki 5.082 3397 2725 1710 1424 ang 11910
Avoroge 6.5156 4170 4275 3.727 2688 2 066 1669 1488 1683 5 475 7 465 10 640
Lowas! 3648 3618 3144 2 B4O 2168 1519 1218 1269 1206 2 380 3336 5374
Highnsat 11 7720 5135 847 €433 4227 2912 1967 1870 4314 16 300 20 240 17 020
Paak fow 13 60 7.59 9 95 6 09 367 47 17 35
Cay of paak 12 28 3 21 3 29 22
Monthly toist
[milbon cu m) 17 45 1009 11 45 9 68 1.20 536 420 399 4 36 14 66 19 35 28 49
Runof! {mm) 25 14 16 14 10 3 & 6 8 21 28 41
Hamntall [mm} 60 27 20 56 57 37 88 56 100 94 82 92
Statistics of monthly data for pravious racord (Apr 19688 to Dec 1992)
Moan  Avg 5 840 6.095 5575 4776 3733 2 805 2111 1944 1937 28514 320 4 356
flows' Low 2026 1.728 1931 2063 1767 1165 0 798 08 Q902 1154 1264 1.500
[yaar) 1992 1992 1973 1972 1991 1976 1976 1976 1976 1991 1990 1991
High 11270 12 010 10 240 8 286 7677 6 851 J 603 5210 6635 10.200Q 9033 7093
{vaar) 1988 1979 1988 1979 1969 1985 1985 1987 1968 1987 1974 1982
Runoft: Avg 22 21 21 18 14 10 8 7 7 10 12 17
Low e 6 7 B ? 4 3 2 3 4 5 6
High a3 42 38 n 29 25 14 20 25 39 3 27
Rainfal. Avg. 55 38 48 a4 46 -1 50 49 51 53 62 53
Low 16 9 12 10 [ 10 9 8 2 4 24 27
High 114 78 100 B4 a7 137 99 1186 128 123 147 98
Summary stotistics Factors attecting runoff
1993
For 1993 For recoed As % of ® Flow influenced by groundwater abstragtion
pracading 1993 pra-1993 and/ar recharge.
Moen flow (m2s~7) a3n 3733 e @ Flow reduced by industrial and/or
Lownat yoarly maan 1735 1991 agricullural abstractions.
Highest yaarly maan 5670 1969 ® Augmaniation from eHluent roturns.
Lowast monthly masn 1 488 Aug o621 Aug 1976
Highast monthly masn 10 640 Dec 12010 Fab 1979
Lowast dady menn 1208 S Sep 0 482 28 Aug 1978
Hriost dady moan 20 340 18 Nowv 24 220 13 Oc1 1987
Paak 25 290 13 Oct 1987
10% axcondance 8.720 7020 124
50% oxcesdance 3440 2812 122
95% excesdancn 1324 1132 117
Anoust 1018 [mullion cu m) 136.30 117 8¢ 116
Annugl runoff {mwn) 195 168 116
Annus! imnfall {mm) 180 604 124
1941-70 raintall averagn [rmim} 618

Station and catchment description

Rectangulor saction Crump profile weir with crest tapping. Replacad 33008 in 1968. Wer subject 10 drowmny and spills on rare occasions
Sinca the late 1980s, low flows augmanted from groundwater n drought conditions Geology - Chalk with approx. 85% Boulder Clay cover
Land usa - predominately agricultural with large areas of forest and heathland
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HYDROLOGICAL DATA: 1993

034006 Waveney at Needham Mill

Measunng authonty NRA-A Grid relerence 62 (TM) 229 B11
First ynar 1963 Level stn (m 00} 16 60

Daily mean gauged discharges {cubic metres per sscond)

DAY JAN FEB MAR APR MAY JUN JuL
1 1089 1867 39N 1072 07?79 0 545 0338
2 1016 1740 £.600 1449 0705 Q.755 0330
3 0.951 1 500 4347 11858 0622 0878 0316
a 1031 1 600 2716 1120 osn 0.672 0 302
5 1372 1424 22713 1279 0529 0472 0.295
6 641 1320 1 838 1347 0524 04 0.288
7 11 280 1248 1 665 1028 0504 0.403 0 298
8 7586 1.214 1514 0 855 0478 0413 02N
9 5388 1.280 1375 0903 Q487 o4zt o376
10 6.920 131N 1270 1.261 0532 0430 0.434
1 10 800 1281 1133 1322 0514 0439 0417
12 8 734 1180 1090 1357 0477 0447 0 380
13 6 949 1090 1 08% 1296 0 465 0 456 0388
14 9 080 1074 1023 1063 0 466 0 465 0439
15 6 257 1041 0 986 ¢.889 0.423 0 469 0516
16 4329 0997 0 956 0 BO1 0382 0 506 0 580
17 3.375 1018 0935 om 0.373 0593 0728
18 2307 1006 08s? O 841 0 382 0560 Q474
19 2305 10214 0827 0832 D 436 049 0.319
20 2.292 0916 0775 0730 0458 0431 o417
21 2025 0914 0 861 000 0435 040 0429
22 1.933 0 940 1169 0703 0283 0 406 0 384
23 1742 09N 1039 0643 0370 0.390 o417
24 1818 0 858 0 849 0 765 02354 0 380 0 508
25 1614 0.866 0779 2481 0377 0372 0 506
26 1488 11 0 725 2329 0 381 0372 0488
27 2410 1 808 0 690 1400 1 565 0351 0.530
28 2 187 2230 0702 1067 1824 03N 0518
29 2788 0695 0953 1030 0332 06
30 2575 0616 0 8565 0818 03n 045
n 2194 0681 0658 035
Average 3.960 124 1485 1.110 0591 0 461 0.422
Lowesl 0951 0858 C616 0643 0354 o33 on
Highest 1 280 2230 6 600 2.481 1824 care 0.728
Peak flow 1219 03 197 347 249 1.0%
Day of pask ? 28 2 25 27 3
Monihly 101al
{mdlion cu mj 10 61 300 398 2?88 158 1.19
RunoH (mm) 29 8 1M 8 4 3
Haintall {mm) 53 23 18 52 49 38 F

Statistics of monthly data for previous record (Dec 1963 to Dec 1992)

Mean = Avg 3908 3232 2817 1956 1097 0.763 0522
flows: Low 0 609 0 587 0591 0487 0 369 0 28S 0242
{year} 1973 1992 1972 1974 1974 1974 1990
High 14 260 10670 7665 S 646 3254 4.302 1197
{yaar) 1988 1979 1981 1983 1969 1985 1987
Runoff Awvwg 28 n 19 14 5 4
Low 4 4 4 3 3 2 2
High 103 70 55 40 24 30 ]
Runlall: Avg. 52 37 45 45 45 52 48
Low 16 10 10 9 5 10 11
High 122 76 96 86 97 132 a3
Summary statistics
1993
For 1993 For record As % of
prececng 1993 pra-1993
Maoan flow (m?¥s ) 1762
Lowsst yearly mean 0537 1973
Heghast yaarty mean 3366 1987
Lowest monthly mean 0 356 Aug 0242 Jul 1980
Highest monthly maan B 223 Dec 14 260 Jan 1968
Lowest caly masn 0230 25 Aw 0 185 30 2t 1990
Hghast daty mean 19 160 21 Deoc 89 7680 16 Sep 1968
Poak 22090 21 D= 113 300 16 Sep 1968
10% axceedance 39N
50% excoedance 0 764
85% yacesdance ¢ 307
Annual total imdbon cu m) 55.64
Annusl nunotf {mm) 150
Annual remiss (mm} 725 592
1941-70 ranfall averags {enm) 603

Station and catchment description

1993

Catchmant aroa {sq km}: 370.0
Max alt. [m QD) 65

AUG SEP ocT NOV DEC

0.303 0278 2238 1.060 5871
0 304 0283 4.109 0976 4138
0.305 0 256 2.751 0 966 g

0305 0296 1.900 0918 2 867
0310 0272 1.481 o8s? 2.140
on 0.256 2.249 079 1929

0297 0262 2024 0.773 2076
027% 0278 2.343 0773 4419
0.272 0281 2.006 0.802 8 034
Q 280 0269 1.436 2169 4583

0.299 0263 1.385 4 605 3581
0562 0297 13 850 3089 7957
0 B31 0618 9075 18 410
0 540 0.850 18 390
0416 0 782 14.050 11.250
0374 0 709 5.281 6.151

0349 0 986 3182 9738 3968
03 0 B4a2 202 5.558 3839
0303 0587 2043 4040 6.337

0326 0453 1739 3473 aon
o3IN 0413 2.153 3073 19180
0370 0385 2780 2 695 18 850
0 505 0.36% 2333 21N 13.370
041 0357 1.906 2803 13 240
0230 0352 1636 2694 15 650
0343 033 1632 3046 10 720
0327 1579 1428 2 750 83vr2
0320 3512 1388 2367 6271
0 302 2629 1282 2143 7.545
0294 1.623 1161 6.650 7398
0223 109 9170
0 356 0 690 8223
0.230 0 255 1.929
0831 3512 19160
am 417 2209
13 28 21
095 1.79 2202
3 5 80
49 103 10 93
0 596 o8N 1.135 1.8 2.690
o2 0 261 0 330 0 386 0492
1973 1964 1989 1989 1964
6 958 8753 10 260 8 852 8379
1987 1968 1987 1974 1965
5 6 8 13 19
2 2 2 ) 4
50 &8 14 62 61
48 51 53 62 53
7 2 4 25 18
AR [+ 181 118 150 100

Factors affecting runoff

® Flow raduceod by industrael and/or
agricultural abstractions

& Augmentation from surface water and/or
groundwater.

Comment

Daty fiow ostemated for: 29-31 July
Data vnavailabie for 3p31es in
October and Novermber

A compound Crump weir 8.5 m wide in the main channel with a single crested Crump in the mull bypass. Stuice action at a mill 2.4 km upstream s
infrequent but is evident in flow recards. Surface water abstractions, and the use of niver gravels as an aquifer, influence flows but the overall
impact is mimmal Record affectod by thy Waveney Groundwater Scheme between 1975 and 1979, Predominantly a Bouldor Clay catchmant

with fargely rural land use.




RIVER FLOW DATA

038001 Lee at Feildes Weir

Gnd referance: 52 (TL} 390 092
Lavel stn. (m OD) 27.70

1993

Catchmant area {sq km). 1036.0
Max alt. [m QD). 229

Maasunng autharity. NRA-T
First year: 1951

Daily mean naturalised discharges (cubic matres par second)

DAY JAN FEB MAR APR MAY SN JuL AUG S(p ocT NOV DEC
1 5670 8 840 3780 15.200 5220 3910 3.65%0 3030 2470 16 900 5 400 6140
2 5.520 8 530 4.93%0 17 300 4 880 4310 3570 3080 2 200 20 600 5 300 5 740
3 5480 6.360 5 08O 14 200 4 B30 4310 3520 3570 2390 10.400 5 180 5530
4 5 640 & 310 5 090 14 100 4.720 3940 3.490 3.260 2.290 8.270 5 090 5.780
5 6870 8.230 4.8%0 8.940 4.780 3610 3 480 31380 2 180 6 610 4 940 5 480
8 16.700 8 200 4910 9 780 amnQ 3640 3510 370 2.190 8.400 4. 880 5180
7 21 600 6.080 4.800 9.290 4 630 3.580 3420 2.950 2 500 9390 4 850 5 600
e 10 600 6070 4750 8830 4 600 2.650 3160 2.870 2.440 6.730 4.770 B.440
2 9 800 8120 4.740 18 400 4.780 2.740 4.230 2 820 2 930 5 740 5.120 9 750
10 29.800 6.100 4810 20 400 4,330 330 4 070 2.870 21710 5220 7310 6 890
mn 27 500 5830 4810 15,700 3930 11,800 3490 2 860 2.540 B 680 6 440 5 990
12 13 100 5. 760 4 660 14 600 3890 9680 3320 § 250 3.800 39700 5660 12100
13 27 000 5670 4.690 6 700 3 380 7070 3870 4 310 7.140 100 000 14 000 17 300
14 21200 5610 4.590 4 640 3 400 7.890 51330 3.290 6.320 42.200 25.700 15 500
15 14100 5610 FW AT 4 310 3350 6.780 4 740 2990 4470 17 00O 13.800 22 600
18 11.100 5.230 3.910 4 320 3210 10 400 4.750 2 BOO 3970 11 800 8 500 12 400
12 a8 980 5 150 4.740 4 580 3830 7.730 4030 2870 3830 9 320 1.190 8 480
18 7.960 4 790 4 690 4 630 2850 5 990 3350 2 850 3230 8520 6610 8 730
19 8 010 5510 4 600 4 860 3410 5.030 3.1580 2780 2670 7.930 § 160 16.700
20 7 140 5.380 4 640 4 B60 5.470 4 630 3560 2 830 3310 7 630 5870 23.500
0 7 200 5.230 4.780 4 830 5.3%0 4 500 3.540 2 650 4.650 7120 5790 20100
22 7.860 5.150 5.350 4.630 4420 4 340 3.300 3 950 3 650 6 790 5710 14 000
23 71.820 S 040 5070 5520 3990 4260 3290 3450 3190 6 330 5470 14 800
24 7 630 4270 4 760 11 000 3890 4.180 3430 7 840 2.880 6 000 5 500 12 600
25 6 860 4.48Q 4 650 21100 3920 4050 3.3%0 2 Bagp 2820 5 850 5 250 9 890
26 7.560 5370 4 640 16 100 4.720 3.930 3.240 2 820 2.790 5.780 5 160 8.470
27 460 5300 4550 7.930 6.210 3.800 3360 2810 3 740 5. 740 5 060 7770
28 9 080 5.030 4520 7 340 5.720 3810 3.210 2.790 5 580 5 800 4 850 9 240
28 6 600 4570 4 300 4420 3760 3090 2620 4470 5 690 5 230 15 300
30 7.390 4 620 5220 4230 3 740 2.090 2620 8.420 § 600 8710 22 500
n 6970 5.770 4010 3.110 2 300 5420 31 700
Avaropo 11.200 5.624 4 750 9 804 4 387 5 280 J 606 3075 3620 13 480 5913 12 200
Lowakt 5 480 4270 3.790 4310 2 850 2 650 3090 2 300 2 180 5220 4.770 5 180
Highast 29 800 8840 5770 21100 6210 +1.800 5330 5 250 8420 100000 25.700 31700
Monthly toial
{rmwilion cu myj 3001 1161 12.72 25.41 1167 13.68 966 824 9.41 3604 17 92 268
Nat'nad
runoff {mmij 29 13 12 25 " 13 9 8 9 35 17 32
Rainfall {mm) 87 10 17 79 49 0 ) a1 107 108 49 a7
Statistics of monthly data tor previous record {Oct 1883 to Dec 1992 - incomplete or missing months total 2.2 years)
Meon  Avg 8325 8349 7.533 5 959 4 95% 3.758 J.116 291 2.882 3.845 5 43¢ 6 988
natisod Low 1.718 1.525 1.607 1 640 1408 1072 1 0189 0 801 0 840 1 074 1369 1564
flows' [year) 1992 1992 1944 1944 1944 1949 1949 1949 1949 1934 1934 1991
High 22830 25.730 30.700 19 270 13810 9.692 7420 8 707 8218 17 320 16 730 19 130
[year) 1928 1919 1947 1919 1919 1903 1889 1917 1968 1903 1916 1929
not ised Avg 22 20 19 15 12 9 8 7 10 14 18
runotl: Low 4 4 4 4 4 a 3 2 2 3 3 4
High 59 60 79 48 36 24 19 23 21 45 42 49
Ramtall Avg 57 41 a7 44 49 51 55 57 54 81 65 57
(1838 10 3 3 5 7 5 8 3 3 4 a 15
1992} 132 17 13§ 104 112 137 104 124 129 157 123 129
Summary statistics Factars affecting runotf
inaturahsed flows) 1993
For 1992 For record AL % ol ® Flow influanced by groundwaier abstraction
praceding 1993 pro-1983 and/or racharge.
Moon flow (m2s"'} 7015 5324 132 ® Abstraction for public water supphes.
Lowost yoarly mean 1617 1934 ® Flow reduced by industrial and/or
Highest yaoety mann 1 610 1918 agricultural abstractions.
Luwaest snoathly moan 3.071% Aug [o3:[0]] Aug 1049 ® Augmoniation from oHluent returns.
Highast monthly mean 13.460 Oct 30 700 Mar 1947
Lowest duily mean 2180 5 Sep 0579 4 Sep 1949
Heghest dalty mean 100 000 13 Oct 119 000 17 Mar 1947
10% exceedance 13 790 9 322 148
S0% exceedance 5.107 3683 138
95% excosdance 2770 1583 175
Annusl 1018l [melbon cu m) 221.20 168 00 132
Annusl runotl {mm} 214 162 122
Annusl rentall {mmj} 735 638 115
194 1-70 rainfull average (mm) 636

Station and catchment description

Thin-plate werr insonsitive - 29m wide) and 3 vertical-lift sluices, complated 1978 10 improve ranga and precision of flow measurement. Model
roted. All flows {bar lockages) now contained but Ryameads STW effluant bypassas. Pre-1978. barra?e of gates/sluices: no peak flows prior to
1965, low flows probably under-estimated. Gauging insuigated by Boardsmore in 1850s. Sigmficant g/w abstracuon; net expon from
cotchmant Newrahsed flows (New Goauge sbsiraction only) from 1883, A mainty penvious {Chalk) catchment. Pradominantly rural headwaters,
significant urban growth in lower valloys
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HYDROLOGICAL DATA: 1993

038003 Mimram at Panshanger Parh

Moasunng suthonty, NRA-T
First yoar: 1952

Grid referance: 52 (TL) 282 133
Lavel stn. {m OD): 47.10

Daity mean gauged discharges (cubic metras per sacond)

DAY

0N WA -

Wwm~d

10

"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
n

Average
Lowaest
Highast

Pogh llow
Day of pask

Monthiy

Lotal

{rrulban cu m)

Runolf {mmj}
Rainfall (mm}

JAN

0598
0594
0593
0615
0.708

0 B4g
0695
0.650
0659
1.170

08?2
0.775
1110
0.839
0 806

0 761
0 748
0753
0.751
0742

0.750
o 1e]
0 786
0.755%
0.737

Q793
0774
[oX:11:]
0 746
0734
0.739

0.765
0.593
1170

185
10

208

15
74

FEB

0.736
0742
0729
amn
0727

0726
0729
Q1732
0733
Q726

Q720
0716
0709
0713
0714

on2
Q707
0708
oM
0 684

Q694
0.685
0 686
0 684
0686

0743
069
0668

0714
0684
0743

079

26

173

13
9

MAR

0698
0 685
Q 680
o672
08675

0667
0 668
0 666
0663
0 662

Q657
0648
0635
0633
0633

0629
0624
0620
0618
0616

Q 650
0682
0627
0619
0612

0815
0614
0617
0619
0 641
0715

0647
0612
0715

o9
31

1713

13
20

Statistics of monthly data for previous record (Dec 1952

Maan
flows:

AungH:

Ramnfalt-

Avy
Low
{yomr)
High
tysar)

Avg
Low
High

Avg
Low
High

0 566
0.222
1992
1102
1961

1"
4
22

56
n
w2

Summary statistics

Maan How (m¥s~ "}

Lowaes! yearty maan
Highast yoarly maan
Lowaest monthly maan
Highost monthly mean

Lownsst daily msan
Highost daily mesn

Paak

10% nxcaedonce
50% axcandance
95% axceedance

Annual 1otal imion cu m)

Annyal runof ([mm)

Annual rainfak (mm)
1941-70 ranlall averaga {(mmj}

0628
Q220

1892
1.167

19614

1
4
21

42
3
9%

For 1

0690

0 486
0926
0438
2430
3820
0893
0 659
0457
21.75
162

808

Station and catchment description
Crincal-depth fluma: 5m overall width. Theorgtcal calibration confirmed by gaugings. All flows contained Appreciable net export of water
{considerable groundwater abstraction in headwaters). Very igh baseflow componant, A predominanily permeable caichment {Upper Chalk -
overlain by glacial deposits near headwaters), mainly rural but some urbanisation in tha lower valley.

0 650
oz
1992
1119
1961

13
4
22

48

3
116

943

Aug

S Sep
13 Oct
12 Ot

1993

Catchmant aroa {sq km): 133 9
Max ol {m OD): 185

AUG SEP ocr NOV DEC

0522 0442 0855 Q BI6 0.783
0515 0442 0.663 0 B27 0770
0494 Q458 0 583 0823 0.763
0519 0441 0.556 0813 0777
0510 0438 0555 0 804 0 754

04 0441 0376 0792 armn
0 469 0.591 0671 0.794 0785
Q466 053} 0 603 0790 0942
0ar3 0467 0577 0 B52 0.783
0 465 0 460 0810 0940 0.779

0522 0450 0902 0 808 Q.756

0794 0793 1 860 o810 0990
0507 0839 2430 1200 0.802
0 485 0564 1510 0958 1020
0478 0 498 1100 084 0948

Q467 0539 1020 o810 0850
0458 049 0.963 0 797 0823

04563 0464 0925 0791 Q8N
0449 04568 o097 0784 0949
0 446 0577 0912 0 798 1.120
Q4862 0 508 0 896 0805 0925
054 0472 0.889 0797 0.937
04589 0 461 0.873 Q792 0928
Q457 0454 0.8e1. 0788 0906
0461 0452 o8N 0781 0.879

Q 460 0457 0 862 07173 0874
0454 0 561 0.B56 a770 0.870
0450 0.537 0853 0768 0984
0448 0 544 0 B84% (857 0947
0 445 0839 0837 o817 1120
O 443 0849 1080

Q486 0522 0926 o827 0883
0443 0438 0555 0 768 0.754
0794 0839 2430 1.200 1120

126 137 182 150 170
12 12 12 13 14

1.30 135 248 214 239
10 10 19 16 18
45 1M 15 62 95
D434 040/ 0403 0441 0 499
0 145 0 19% 0176 0176 0.189
1876 1973 1973 1973 1973
0 765 0632 0628 Q739 1005
1979 1968 1968 1960 1960

9 ] 8 9 10

kJ 4 4 3 4
15 12 13 14 20
57 56 61 61 61

H 5 5 20 13
127 121 mnm 151 141

Factors affecting runoff

® Flow nlluenced by groundwatar abstraction
and/or rechuarge.

AFPR MAY JUN JUL
1170 0 580 0529 0558
o718 0577 0.687 0.549
0726 0575 0 %86 0.549
0667 0511 0528 0.533
0757 0 566 0507 0532
0 646 0 569 0502 0522
0652 0 568 0485 0518
0621 0561 Q 480 0517
0834 0.632 0 488 0 656
0 746 0 594 0739 0537
0718 0573 1270 0534
0 691 0551 0 880 0527
0673 0554 a 790 0632
0657 0559 Q863 0577
062 0588 0 758 0 B804
0629 0552 0.870 0616
0628 on? 0692 0.549
0626 0562 0 664 0545
0623 0547 0838 0562
0616 0778 0626 o6
0618 0588 0.820 0552
o6 0 564 0625 0535
an3 0549 Q645 0 565
0804 0 541 0822 0558
0 789 0534 0598 4543
0.702 0.713 0589 0534
0622 0623 0579 0 545
0 600 0573 oS5 0523
0 602 0 565 0.564 Q545
0589 0543 0564 0 544
0528 0528
0693 0583 0653 0555
0 589 0526 0488 0517
11720 0778 1.270 0 656
202 130 2138 c g9
1 20 1 g
1 BO 156 169 149
12 12 13 1"
88 50 92 56
10 Dec 1992)
O 640 0600 0 545 D474
0222 o216 0187 0.163
1992 1976 1976 1978
1050 1084 o9t 0803
1979 1978 1979 1979
12 12 AR | 9
a4 4 4 k]
20 22 19 16
47 50 58 55
E 4 s 8
1058 115 122 123
1993
For racord Az % of
precacng 1997 pra-1993
0523 132
o231 1973
O 76/ 1961
0145 Aug 1976
1167 Fab 1961
0135 19 Aug 1976
2 050 29 Jan 1988
3570 29 May 1982
0791 132
0496 133
omn 207
16 51 132
123 132
652 124
Bal

# Flow reduced by industnal and/for
agricultural abstractions,




RIVER FLOW DATA

039001 Thames at Kingston

Moosuning authonty: NRA-T
First year: 1883

Grid rotoronce- 51 [TQ) 177 698
Lovel stn (m OD): 4.70

Daily mean gauged discharges (cubic metres per sscond)

OAY JAN FEB MAR APR MAY JUN AR
1 88800 123000 85300 132000 40 800 44 800 13 400
2 B84 700 110000 52.30C 171000 40 200 51 300 11.500
3 74 800 107 000 54 000 99 000 41 100 45 900 10.700
4 93800 105 000 53 800 77.900 32 200 46 600 11 700
5 98.000 97 00O 49000 108 000 26 800 47 000 10100
8 130 000 92.400 50 100 130 000 28 500 32 800 8.190
7 178.000 85 800 47 200 88 000 30700 30 200 11000
[:] 163.000 93 300 47 300 65 200 28 700 28 000 9.49%0
9 148.000 92 100 37200 114000 28 300 26.100 12 400
10 20%.000 87.100 39500 216 000 26 000 28 400 12.000
1n 303.000 79 900 42600 227000 34.000 33 500 14 600
12 283.000 76 700 38800 183.000 36 700 54.000 15 000
13 286.000 76 900 39300 157000 28.600 48 200 12 700
14 301 000 72 000 38600 128000 27 000 55700 20100
15 288.000 83 BOO 38 200 88 €00 30.600 52 600 27 200
16 284 000 78 000 32 300 73 300 27100 71800 36 900
17 270 000 77 700 34 400 70 000 32 700 88800 24 100
18 261 000 72 600 34 400 65 900 30.800 %4 600 18 600
19 242 00O 65.100 28 500 59 900 29 500 49.500 21 300
20 199 000 61 800 30 700 53 200 32500 31 700 20 800
21 175 000 60.800 31 600 58 500 61 100 36.500 19.500
22 177 000 61 400 38.300 56.900 46 400 30 100 18.300
22 150 000 51.800 41 200 60 000 42.400 25 700 10 700
24 169 000 58 600 41 600 67 400 22.600 28 300 13 400
25 165 000 54 600 40 200 71300 29 200 25.700 12 300
26 144 000 57300 30100 74.000 43.500 23.400 11 700
27 157 000 60 500 29 500 74800 101 000 25.500 14 400
28 154 QOO 87 300 35 700 56 BOO 96 500 21 400 14 600
29 153 000 31 600 45 600 82.100 17 900 13 500
30 143.000 31.700 41 000 62 400 16 400 12.000
n 123 000 39 600 54 800 12.200
Average 185 000 78 550 39 820 97 120 41.500 39 030 15 220
Lowasi 14 8OO 51 800 28 500 41 000 22 800 16 400 8190
Highes1 302000 123000 65300 227000 101000 88 80O 36.900
Pask flow 336 00 137.00 76 50 24900 122 00 99 60 48 50
Day of pask 14 9 10 10 27 17 16
Monthly total
(rmulleon Cu m} 495 40 190 00 106 7Q 25170 11120 101 30 4104
AunoH {(mmy) 50 19 1" 25 1 10 4
Aamiall {mmj 91 7 26 84 &5 54 58

Statistics of monthly data for previous record tJen 1883 to Dec 1992}

Maan  Avg. 125 000 122 BOO 103 500 74 530 52 780 36 600 23 220
flows Low 18570 12 290 9.426 8.975 43 3 302 2079
{voar) 1976 1976 1976 V976 1876 1978 1921
Hgh 325300 342000 3593500 1BBB0O0 171700 171600 72 290
(year) 1915 1904 1947 1918 1932 1803 1968
Aunoft: Awvg. 4 30 28 19 14 10 6
Low 5 3 3 2 1 1 1
Hagh #8 86 a7 49 a6 a5 19
Raintal- Avg €5 49 53 48 54 53 58
Low 14 3 3 3 ? 3 8
Hagh 37 127 142 104 137 137 130
Summary statistics
1993
For 1993 Fort record As % of
precading 1993 ra-1993
Maan flow (m?5™") 69 260 65 500 105
Lowest yaarty mean 20410 1934
Highas! yoarty mean 120.000 1951
Lowest monthly mean 14 180 Auvg 0688 Sep 1976
Highast monthly mean 185 000 Jan 35% 500 Mar 1947
Lowest dady maan 1860 28 Ayg 0010 9 Oct 1976
Highost dady mean 303 000 11 Jan 1059 000 18 Nov 1894
Peak 336000 14 Jan
10% ercesdance 166 600 180 000 104
S0% exceodence 47.290 41320 14
95% excesdance 10 600 8583 123
Anmual total {rmithon cu m) 2184 00 2080 00 105
Annual ranoff (mm) 220 209 105
Annual ranfall (mmj) m 718 109
1941.70 rantall sveroga {mm}) 724

Station and catchmeant description

1993

Cotchment area {sq km) 9948 0
Max alt. {m O0). 330

AUG SEP ocT NOV DEC
11 200 21 400 62 700 36 400 63 500
13.400 18800 113000 35 300 67.500
19 300 19.200 129 0OC 37000 48 800
23 000 18 000 58 000 36.500 47 800
18 900 13 200 $3.400 27.700 49100
18 OO §.590 111 000 31000 53 800
18 400 12400 135000 30500 65.900
13 700 19.900 107 000 34200 30 200
10 400 25 200 93.700 36 BOO 117 000
10 100 26 800 96 500 46 500  104.000

9 960 22 80O 98 500 49.600 75900
10 800 27000 135.000 58 200 86.800
11 600 43800 244 000 68 300 153 000
12.700 51500 261000 136000 160000

9130 22B0C 220000 141000 183 000

9750 24100 152000 110000 18% 000
14.600 12900 117.000 96 900 144 00O
17 500 10,100 87 200 89.200 135 000
20 500 10 000 78.500 57500 195000
17 400 16 200 54 800 51.800 266 000
19 300 16 900 €5 900 50 300 293 000
21 400 15 800 58 100 48100 247 000
15 700 11.600 48 500 48100 215000
10 200 10 300 52 300 47 100 205 000
10.400 9520 50 900 43800 187 000

9.950 10 700 42 300 41500 169.000

8 280 10 400 48.200 39 800 135 OO0

7 860 11.500 47 100 38400 131000
11 000 13 900 39 400 41 400 155.000
16 300 32 600 40 000 52.300 199 000
19 000 39 000 263 000
14 180 18 990 94.810 55390 144 800

7.860 9520 39 0Q0 27 100 47 8OO
23 000 51500 251000 141000 293000

68.00 7950 295 00 1890 00 305 00

2 16 14 15 24

3799 49 23 253.90 143 80 388 00

4 5 26 14 39

32 100 109 48 109
215860 23.210 38 330 11.640 100.700

1912 0688 3144 4.248 8.350

1976 1976 1934 1990 1990
79.330 123800 179800 334000 333 500

19231 1927 1903 1894 1929

5 6 10 V9 27
] 4] 1 1 2
21 a2 48 87 90
64 58 72 72 72
3 3 S 8 12
147 157 188 188 185

Factors atfecting runoff

® Reservoir(s) in caichment.

* Flow influenced by groundwater abstraction
andfor recharge.

® Abstraction for public water supples

@ Flow reduced by indusisial and/for
agricultural abstractions.

® Augmentaton from surface water end/or
groundwaler.

® Augmentauon from etfluent returns.

Ultrasonic station commussionad in 1974, mwlhi-path operation Irom 1986 Full range. No pook flows pre-1974 when dmis derived from
Teddingion weir complox {70m wide): significant struclural improvements since 1883, Some underesumation of pre-1951 low flows. Baseflow

sustainad mainly {rom tha Chalk and the

Iites Runoff decreased by major PWS abstractions - naturalised flows available. Diverse topography.

geology and land use which - togather with the pattern of water uulisauon - has undergone important historical changes.
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HYDROLOGICAL DATA: 1993

039001 Thames at Kingston

Measunng authonity NRA-T Gnd referenca 51 (TQ) 177 698
First year: 1883 Level stin {m QD) 4 70

Daily mean naturalised dischargas (cubic metras per second)
DAY JAN FEB MAR APR MAY N A

1 107000 139 000 75.200 153 000 63 800 65 700 42100
2 10000 125 000 0000 182 000 62 900 72 600 41 400
3 96 400 124 000 71.100 120000 62 600 65 000 41 000
4 112000 122 000 70 400 98 600 54 500 68 200 41,900
5 15000 118000 66000 128000 54 300 66 600 44 300
6 149000 113000 67000 150000 55 800 52 200 34 500
7 199 000 106 000 64 000 108 000 55 700 51.600 34100
8 188 000 112000 64 500 85 100 53.900 50 700 34 300
9 174 000 107 00O 55 100 134 000 53 600 49 300 36 500
10 233000 104 000 %8 300 236 000 59 500 51 500 40 300
1 324 000 97 200 60300 248.000 59 500 56 200 41 600
12 302 000 97 400 §8.200 204 000 56 80D 75 700 43 600
13 306 000 97 700 §9.600 176 000 51 800 €9 700 40 900
14 320 000 92 700 68 800 147 000 50.200 77 300 46 500
15 312 000 98 100 58 300 111000 53 300 72 600 54 000
16 305 0D0 8 700 53 400 98 100 49 600 92.100 62 600
17 289 000 28 600 §3 500 93.900 54 600 104 000 51 700
18 278 000 81 600 55 200 89 300 §3.100 716.600 45 200
19 260 000 85 800 48 300 82 900 62 400 71800 47 500
20 217 000 83 500 51 300 78.200 56 900 54 100 47 400
2 194 000 82 400 52 100 78 700 83.700 58.200 46.200
22 201 000 80 200 59 500 76 300 69 300 52 0DO 44 800
23 214 000 72 900 §2.100 78.500 66 000 47 900 36 000
24 193 .000 77100 59 800 85 400 46.400 51 100 37 800
25. 183 000 75 600 57 100 88 700 53 500 47 200 37 200
26 162 000 78.100 46 900 87.900 67 500 43 400 38 400
27 173 000 81000 46 300 98 400  12% 000 46 300 39.700
28 170 000 77 900 52 000 80 200 114 000 45.800 39 700
29 175 000 51 100 70900 102 O0C 42 8OO 38.300
30 162 000 52 600 67.800 82 800 42 200 37 000
31 141 000 60 600 74 700 37.200
Avetagh 205 200 97 020 58 110 118 200 64 510 £0.650 41.340
Lawest 96 400 72 900 46 300 67 8OO 46 400 42 200 34.100
Hagheasi 324 000 139000 75200 743000 125000 104 000 62 600
Monihly total
{rmufkson cu m) 549 60 234 70 157 30 306 50 172 80 157 20 112 30
No1'isodd
runotf (mm) 55 24 16 31 17 16 1
Ramniall (mm} q1 H ?6 84 B85 54 56

Statistics of monthly data for previous record {Jan 1883 to Dec 1992)
1

Mean  Avg 137600 134600 115000 86 220 64 660 48 490 35130

nat‘uod Low 32.210 25 100 27.320 26 510 18 200 13470 10 760
flows {year} 1505 1905 1944 1976 1944 1944 1921
High 332900 348100 370900 199600 181300 178.700 88 840
{ysar) 1915 1904 1947 1951 1932 1903 1968
nat ised Avg 37 33 3 22 17 13 9
runoff- Low 9 6 ? 7 5 4 3
High 90 88 100 52 43 47 24
Rainfal Avg €5 49 53 48 54 53 58
(1883 Low 14 3 3 3 ? 3 a
1992) Hwygh 137 127 142 104 137 137 130
Summary statistics
{naturahsed fows} 1993
For 1993 Faor racord As % of
prececng 1993 pre-1993
Mean flow (ms 1) 90 130 77135 116
Lowest ynarty mean 30 940 1934
Hhghest yearty maan 131 800 1951
Lowas1 monthly measn 30 680 Aug 10 760 Jul 19213
Highest manthly mean 205.200 Jan 370.900 Mar 1947
Lowss! dady mean 23.100 5 Sep 7370 9 Jul 1934
Highest daily maan 324 000 11 Jan 1065 000 18 Nov 1894
10% exceadance 188 200 170 700 110
50% exceedance 66 320 52910 125
96% excendance 23470 18 470 160
Annual tota (Mulkson cu m} 2842 00 2448 00 116
Annual runoft {mm) 286 246 116
Annual rnfall {mm) i3 718 109
194 1-70 rainfall average (mm} 124

Station and catchment descniption

1993

Cotchanent ores {sq km) 9948 0
Max alt. (m 0Dy 330

AUG SEP ocTY NOV DEC
33100 27 100 96.100 §7 100 80.500
32 300 25300 145 000 56.100 84 100
32 300 26400 162000 57.000 68 400
32 500 25.200 91 300 56 400 68 300
30 400 23.100 83 300 49 100 69 700

33600 23500 138.000 53 300 71 600
32 000 28 TOO 162 000 52 900 83.400
27 500 43 300 134000 51.800 109 000
29 BOO 46 900 121 000 52.700 136.000
30100 44 400 124.000 66.200 125 000

30 000 39.800 126.000 &7 000 96.700
39.800 44 100 163 000 78.400 108 000
32600 61000 266 000 88 600 168.000
37 700 64400 2B6000 156000 177 000
33 500 43200 245000 158000 200 000

29 400 54900 179000 127000 202 000
31300 48300 142000 114000 168000
30 800 39.400 118000 107000 156.000
26 000 28500 103.000 77600 217000
26 200 35 400 78.400 73200 285000

29.100 44 900 88.200 71700 312000
34500 42 200 79.600 65800 266 00O
32.800 38.800 71.800 65600 233 000
31 400 37.700 77 100 64.100 226 000
27 800 30.500 73 200 53 700 207 000

30.600 32.500 61 300 61.100 189 000
28 400 33.200 67 200 60400 155000
27 800 a7 300 64 100 59000 151000
23 400 39 900 58.100 58.700 175 000
26 200 65.000 59 700 69.300 219.000
28 500 58.700 283 000

30 690 39300 120000 74 490 164100

23 400 23100 58 100 49100 68.300
39 800 65000 286000 158000 312000

82.20 101.80 32150 19310 439 40

8 10 32 9 44
32 100 109 48 109

32.470 34 420 49 780 83040 112000
11 040 11.230 15 120 17 750 22.480

1976 1898 1934 1921 1921

B8 780 139400 185300 339600 343500

1931 1968 1903 1894 1929
9 9 13 22 30
3 2 4 5 )
24 36 50 as 93
64 68 72 72 72
3 3 ] 8 13
147 157 188 188 185

Factors affecting runoff

® Raservoir{s} in catchment.

® Flow influenced by groundwater abstraction
and/or recharge

® Abstraction for public water supples.

& Flow reduced by industral and/or
agricultural abstractions.

e Augmentation from surface water and/or
groundwater.

& Augmentation from effluent returns.

Ulirasonic station commissioned 1in 1974, mutu-path operation from 1986. Full range. No peak flows pre-1974 when dmis derived from
Teddington weir complex (70m wide); si&r)\;hcam structural improvements since 1883, Some underestimauon of pre- 1951 low flows Basaflow

sustained manly from the Chalk and Lhe

ites. Runoff decreased by major PWS abstractions - naturalised flows available. Diverse topography.

geology and land use which - together with the pattern of water utilisation - has undergone important historical changes.




RIVER FLOW DATA

039020 Coln at Bibury 1993

Meosuring outhornty: NRA-T Gnd raforonce. 42 (SP1 122 062 Catchment 2102 {sq km): 106 7
Firat year; 1963 Lavel sin. {m QD). 100 60 Max alt {m ODj}; 330
Caily meon gauged discharges {cubic metres per second)
DAY JAN FEB MAR APR MAY AN an AUG &P ocT NOV DEC
1 2710 3490 1.820 1.130 110 1200 1180 0O 806 0612 0554 0977 1.120
2 2.6840 3 400 1.780 1.0890 1.290 1220 1.140 0814 0 602 05N 0961 1.090
3 2 580 330 1.750 1120 1270 1190 1.130 0 803 Q 592 0562 0958 1.070
4 2.520 3220 1670 1.190 1280 1.190 1120 0778 Q60 0 562 0.544 1 090
5 2.530 3.180 1660 1.230 1.240 1180 1080 0 765 0 591 0610 0922 1.080
8 2520 3100 1.650 1.150 1220 1.180 1070 0757 Q595 0822 0.906 1 080
1 2470 3.010 1820 1.110 1.190 1150 1060 0744 0 587 0602 0 899 1.100
8 2410 2840 1 600 1110 1.160 1180 1080 0737 0 646 0620 0 883 1149
] 2 480 2.850 15720 1.340 1200 1.120 1130 02738 o622 0677 0.893 1.160
10 2.120 2710 1.550 1.340 1.200 1.320 1080 0.710 0604 0.684 0912 1.180
11 2.780 2.700 1.510 1 360 1160 1.250 1 080 [+Ir A1) 0594 0.708 [1R: 03] 1200
12 2.980 2630 1480 1440 1150 1 360 1070 0.708 0 805 0739 0893 1.380
12 3.530 2520 1 480 14680 1130 1.410 1080 G 702 0609 0 788 Q.951 1510
14 '3.950 2510 1440 1460 1110 1.820 1 060 ¢.698 o5 0828 0998 1.670
15 4.310 2.450 1410 1500 1.100 1.580 1 060 0 690 0593 08y 1010 1 850
16 4410 2.330 1320 V520 1080 18670 1.040 0681 0594 0955 1 050 2000
7 4.390 2310 1340 1 560 1.100 1.660 1020 0.680 0 588 1000 1.060 2120
18 4.360 2.280 1 340 1 560 1070 1.650 1.020 0837 0587 1070 1.100 2 260
19 4.350 2.220 1.310 1.550 1030 1.580 1020 0652 059 1100 1130 2 )40
20 4270 2180 1 300 t 550 1.120 1550 0935 0637 0592 1080 1.140 2.440
Fal 4160 2130 1.320 1 530 1.200 1.530 0.905 0654 0 598 1080 1.150 2.460
22 4120 2090 1.310 1520 1120 1510 0 8%0 0 658 0582 1.100 1150 2.640
23 4.110 2 050 1280 1510 1.080 1.470 0891 06568 0583 1.070 1.150 2740
24 4 050 2000 1.220 1 500 1030 1430 0.903 0642 G 565 1070 1.150 2 800
25 4010 2.000 1.210 1.500 1 040 1400 0.882 0 635 0559 1 050 1.150 2.830
26 4.030 1.960 1.200 1470 1.160 1380 0.866 o8N 0569 1 050 1140 2860
27 3970 1.830 1.170 1.449 1 160 1320 0.862 0 609 0569 1030 1.130 2.870
28 3.890 1850 1140 1.400 1120 1.300 Q847 0613 0563 1020 0 2 940
29 3.820 1120 1360 1130 1 240 0843 609 0584 1010 1140 2 880
30 3.700 1.130 1350 1.210 1.210 0823 0621 O 565 0995 1150 2.540
n 3.570 1.160 1.230 o813 0.60% 0982 2.890
Averogo 3494 2553 1416 1379 1157 1.365 0999 0680 0591 0 B61 1 030 1.962
Lowast 2410 1.850 1120 1 080 1030 1120 Q813 0 606 0559 0554 oB8ge3 1.070
Highast 4.410 3.490 1820 1 580 1.310 1670 1.180 0814 O 646 1.100 1150 2.990
Pask flow 4.45 354 1.94 169 138 186 1.28 089 080 1.29 124 324
Day of posk 18 1 4 24 1 10 1 2 28 18 16 27
Monthiy total
[rulion cu my) 9.36 618 379 357 3.10 354 2.68 185 153 23 2.67 526
Runoti {mm) 88 58 36 34 29 33 25 17 14 22 25 49
Ra.ntall ymm) 17 1 26 81 100 72 79 N 95 83 €5 139
Statistics of monthly data for pravious record (Oct 1963 to Dac 1992)
Mean  Awg. 2.008 2.314 2124 1753 1.295 1.072 o822 0 862 (0 585 0 650 1 009 1.550
flows Low 0374 0.380 0 383 0an 0334 0.290 0243 0 207 0202 0259 0.332 375
{year) 1976 1976 1976 1976 1976 1978 1976 1976 1976 1976 1990 1875
Hgh 3.196 4414 J3.385 3415 2.599 2.290 1.397 1085 0 508 1.299 2.4 3492
{yoar) 1982 1990 1977 1979 1983 1979 1985 1985 1968 1968 1967 1992
Runoff: Avg. 50 53 53 43 32 26 21 17 14 16 25 40
Laow 9 9 10 9 2] 1 [ S 5 7 ] 9
Hgh 80 100 85 83 65 56 5 27 22 a3 66 88
Raintall: Avg. 76 59 67 53 64 61 59 67 67 67 76 84
Low 13 ;] 15 5 -] g 15 13 17 ] 30 20
Hhgh 142 159 143 109 161 158 120 149 149 m7m 163 159
Summary statistics Factors affacting runotf
1993
For 1993 For record As % of ® Flow influenced by groundwater abstraction
proceding 1993 pe- 1997 and/or recharge.
Maon liow im¥s~ 7} 1458 1319 141 ® Augmentation from effluent returns.
Lowes1 yoarly masn 0400 1976
Highas1 yoorly moan 1.271 1966
Lowos! monthly msan 059 Sep 0202 Sep 1978
Highast monthly masn J3.494 Jan 4414 Fob 1990
Lowes1 daity moan 0 554 1 Oct 0190 19 Aug 1976
Highast daily maon 4410 16 Jan 5310 1t Fab 1980
Pogh 4.45%0 16 Jan 5.480 1t Fab 1980
10% axcoedance 2.820 2583 109
&50% oxcoodance 1150 1.054 109
95% oxcoedance 0591 0.394 150
Annua! 10104 {mullon ¢u M} 4598 41,63 10
Annugd runot! {mm) 431 390 110
Annusl roentgll {mmj) 899 800 12
1541-70 rointa8 average (mwn) a1s

Station and catchment description

Crump weir {9.1m broad). Modular throughout the range. Some overspill onto floodplain before dosign capacity reoched. Limited impact of
artificial influences on river flows - neLiImport [sowaga effluent). Baseflow dominated flow regime. Pervious {Oolinc Limestone) catchment on the
dip-stope of tha Cotswolds, predominantly rural
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HYDROLOGICAL DATA: 1993

1993

Catchmpnt area {sq km): 1256.1
Max alt. {m OD}: 267

040003 Medway at Teston

Gnd reference; 51 {TQ} 708 530
Level sin (m ODj): 7 00

Maasuring suthority. NRA-S
First yoor: 1956

Daily maean gauged discharges (cubic metres per second}

DAY JAN FEB MAR APA MAY JUN AR AUG SEP oct NOV ofc
1 8088 10 690 4,953 18 260 18 140 4 055 2.356 2 060 1.697 52 110 4426 1 000
2 5.781 10.220 4430 18 380 19 040 3.749 2 345 1 842 2 051 68.970 4 637 B 343
3 5371 9 298 4113 8 003 8753 3605 2115 1.812 1527 51840 4 505 7329
4 5622 8841 31873 6 554 6 534 3179 2332 2.033 1.67¢ 24 810 43In 1137
5 7.704 8.033 s 20 240 5981 2933 2134 1 896 1689 25 500 4 262 6273
] 18.850 8140 3218 18 100 5194 3179 2093 1.829 1.615 21.200 4136 5813
7 24.680 7 780 3743 9.885 4944 3036 2047 1970 2179 25630 4 069 21 500
] 19 870 7 429 3 820 7292 469/ 2.905 2412 1810 2 661 23 050 2584 24 370
9 17.160 1.689 3.742 15 940 5 354 2 B44 3046 2395 2295 20 260 5 704 23150
10 38 850 6 538 3 669 23220 6 507 2 862 3099 2118 277) 20 270 11280 13520
1" 51.250 5 8937 3 %46 24 910 4412 3273 2881 2083 2692 51190 9 N7 9879
12 39970 5695 2 861 18 580 4875 4 295 2 741 2717 4.369 109 900 6425 33.79%0
13 26870 5774 3672 10 340 4 856 3 868 2 769 2.453 7914 111 600 29 060 49 820
14 24 830 6.768 3387 8 304 4 633 5 765 3451 2166 5529 54 250 65 470 25 750
15 24 310 6 580 § 355 6 242 4 734 5707 4647 2034 3612 21280 23190 67870
16 19.200 6 365 3z 5 659 4 025 13 320 3346 1.816 5.328 12.640 11 BBO 32210
17 15530 5.694 J 188 5.657 5311 10 850 3205 1752 3917 9 651 9049 14 800
18 12.130 4 660 1.546 5627 5 564 4 688 2413 1700 2972 a8 638 8124 23170
19 13 08O 5158 2828 5109 4 505 3936 5 998 1675 22189 7513 7264 100100
20 15 6B0 4.765 2187 4836 8 598 3766 4272 1790 1.482 6.425 6443 123 700
21 15 420 4.769 2 602 4573 9798 3188 2693 2002 2144 1.289 6270 99.590
22 36 040 4611 2,988 4 387 4256 3249 23710 2902 2828 5 494 6352 56 450
23 34310 4570 3189 5 945 3921 3125 2201 2.881 2.830 5$.193 5 466 35.500
24 22 640 4.447 3 488 13 040 3438 3099 2114 1882 2 408 4 864 6142 24 940
25 15 650 4 493 1977 24 0%0 3 ra3 3061 2325 1.956 2 289 4 649 5922 21160
28 14 980 5612 2 436 24 030 4512 3013 2.164 1813 23N 4 510 6039 16 110
27 24510 6067 2125 21 4%0 4610 2882 2494 1.832 3122 4 548 5 793 13 720
28 23 480 4 863 2023 12 390 5281 2 688 2518 1881 5151 4827 5437 18 06O
29 21450 2.147 8 968 5174 2 442 2247 10838 4875 4 664 5322 34 460
o 16 250 2583 7618 6 224 2 460 2342 1768 10 730 4 482 11.930 115 000
N 13 820 5581 4 256 2326 1.614 4.395 171 300
Average 20360 6.475 3320 12 250 619 4034 2764 2.045 3298 25.210 9.741 39210
Lowost 53N 4.447 1.548 4 387 3438 2 442 2047 1614 1482 4.395 2584 5813
Hugherst 51250 10 690 5 561 24 910 19 040 13 320 5.998 3.902 10730 111 600 65470 171300
Peak flow
Day of peak
Monthty totel
{rrellion cu my) 54.54 15 66 8 89 31.76 16 58 10 46 740 5 48 856 67 53 2525 105 00
Rungif (mm) 43 12 ? 25 13 8 6 4 7 54 20 84
Rainfall (mm) 79 9 22 86 65 49 55 34 109 122 51 124
Statistics of monthly data for previous record ({Oct 1968 to Dec 1992 —incompiate or missing months totsl 1.8 years)
Mpan Avg 22120 19 350 14 180 10 580 6677 4 669 3037 2.238 4 569 B 127 15 020 18 290
flows Low 3 287 4.781 3 285 2328 1751 1141 1118 0578 1068 1401 2339 870
tyear) 1992 1992 1976 1976 1976 1976 1976 1976 1959 1972 1978 1988
* Hgh 48 240 59 480 31600 23 550 20 820 21 690 75%3 9.968 30 090 53 220 66 830 3/ 330
{yoar) 1988 1990 1975 1983 1978 1964 1980 1985 1968 1987 1980 1965
Runott- Avg 47 33 30 22 14 10 6 7 9 17 n 39
Low 7 10 7 ] 4 2 2 T 2 3 5 8
Hugh 103 115 67 49 44 a5 16 21 52 113 138 ]
Ranfal- Avg 74 50 56 51 50 54 83 57 87 17 81 79
Low 13 3 3 7 3 8 9 10 5 5 14 15
High 187 130 13 108 12 127 103 122 1823 198 169 168
Summary statistics Factors affecting runoff
19483
For 1993 Fur record As % of ® Roservorr(s} in catchment.
prececny 1993 pre- 1993 ® Flow tnfluenced by groundwater absiraction
Mean fiow im?s ="} 11,560 10 780 107 and/or recharge
Lowes! yoarty mean 60/9 1989 ® Abstraction for public water supphes.
Highasi yeary mean 19 330 1960 ® Augmentalion from surface water and/or
Lawes! monthdy mean 2045 Aug 0578 Aug 1976 groundwater. '
Highas1 monihly mean 39.210 Dec 66 830 Nov 1960
Lowes! dady mesn 1,482 20 Sep 0383 22 Aug 1976
Highes! dady maan 171300 31 Dec 269 300 4 Nov 1960
Pouk 294 500 4 Nov 1960
10% axceedance 24 470 24 350 100
50% axceedance 5 000 4 768 06
95% exceedance 1843 1445 128
Annuael totel {milion cu m) 364.60 34020 107
Annual runoH {rmm) 290 n 107
Annual rewntall [mm} 815 749 109
1941.70 rainfall average (mm} 755

Station and catchment description

Crump profilo warr plus sharp-crested werr superseded insensitive broad-crested weir Flows greater than 27 cumecs measured at wall
colibrated river section 2km dfs {East Farleigh), updaung of prnmary record incomplete. Responsive regime. Complex water utilisation
Significant aruticial disturbance; low flow augmantation from Bewl Waler (via River Teisa): > 20 yrs of naturalised flows avalable Mixed
goology, impervious formations constitute up to 50% of the catchment. Diverse land use with significant areas of woodland and orchard




RIVER FLOW DATA

040011 Great Stour at Horton 1993

Meesunng suthornity” NRA-S Grid roforence. 61 (TR} 116 554 Cutchmont area (sq km)- 345.0
First yoor. 1964 Lovel stn. {m QD} 12.50 Max alt {m O0). 205
Daily mean gauged discharges {cubic metras par second}
DAY JAN FEB MAR APR MAY AN JuL AUG SEP ocT NOV DEC
1 2634 3982 2978 281 2 163 1437 1233 1103 0982 2 561 1848 3661
2 2593 3724 28N 2 861 2.542 1422 1167 109 0989 5114 1842 3050
3 2519 3ary 2795 2 342 2319 1343 1.086 1120 0926 3402 1789 2803
4 2 590 3325 2610 2 607 2099 1 206 1054 1076 1143 2 749 1732 2,600
5 2778 3249 2649 3447 1.953 1048 1083 1068 1002 2B23 1 685 2404
6 4 300 314 2675 3300 1881 1.257 1165 1067 0944 2 6867 1627 2252
7 7 304 3 2672 2574 179% 1205 1017 1051 1009 5 6536 1628 3759
8 5 258 3.073 2 556 24N 1795 1177 1156 1 066 1326 [Reak:] 1634 5.306
9 4570 3020 251 2.759 1859 1145 1298 1 080 1142 5 358 1871 % 389
10 11.130 3013 2452 3276 1985 1163 1434 1131 1181 5.088 4 064 37N
1" 14 230 2942 2 394 337 1740 1.264 1 566 1170 1182 3826 3928 3096
12 9 740 2 888 2.335 2829 1670 1387 1622 1.312 1428 8872 2962 4 939
12 7.769 2.875 2277 27110 1130 1647 1 400 1 301 1864 11 990 4 730 9 435
14 6 444 2930 221 2576 1776 1801 1448 1170 2 462 10 700 11 850 6 306
15 5118 2.800 2164 2403 1724 2 158 1487 1123 1934 8.046 7714 8244
1] 4416 2847 2127 2243 1492 2457 1616 1111 2195 5021 4 896 6327
vy 4022 2852 2086 2212 15891 2 897 14186 1124 1.763 3318 3528 4313
18 3700 2773 2034 227% 1543 2004 1210 1117 1349 2887 2959 4 281
19 J 589 2 748 1979 2316 1809 1715 1 806 1106 1289 251 2653 10170
20 3539 2675 1989 2209 1962 1511 1.748 1046 1234 2259 2 467 12 630
21 3478 2 656 2015 2242 1.905 1546 1408 0914 t 159 2 164 2574 12420
22 5125 2667 2088 2 186 1623 1469 1294 1722 1108 2138 2.442 9 688
23 5 89y 2715 2034 2 182 1412 1458 1297 117 t 367 2 068 2410 8.493
24 45870 2634 1976 2 562 1562 1423 1183 1303 1195 1914 2.299 1240
25 3.86% 2673 1976 Iaen 1458 1.453 1146 1156 1 OBB 192% 2258 5 850
26 4 (95 3N 2018 4.585 1463 1410 1229 1 029 1049 1941 2 268 4 859
27 6.043 3765 2 000 4 002 1523 1261 1293 1018 1 464 2 258 2235 4106
28 5487 3095 1970 2919 1804 12680 1317 1002 1612 2275 2150 4902
29 6 601 1898 2524 1 586 1259 1308 0917 1 663 2 262 2128 7.494
30 5095 1932 2347 1 503 t 263 1255 o9 1.580 2034 3979 16 770
N 4 308 2198 1452 1330 0 984 1918 25 150
Averago 6.252 3039 2274 2764 1768 1 505 1325 1134 1354 3.988 3 065 6 825
Lowos! 2519 2634 1898 2182 1412 1048 10%7 0 901 03936 1914 1627 2252
Highast 14 230 3982 2978 4 585 2542 2 897 1 806 1772 2.462 11990 11 850 25 350
Poak flow 310 4 60 2.59 254 372 1332 1380 2733
Day of paak 9 17 19 23 20 13 14 31
Monthly toi
[milson cu m) 14 07 735 5 09 716 474 390 355 304 s 10 68 794 18 28
Runoft {mm] 41 0 18 21 14 B 10 9 10 3 23 53
Ra:nfoll imm) 74 16 12 53] 44 52 59 k::] 96 134 64 140

Statistics of monthly data for previous record (Oct 1964 to Dac 1992—incompiets or missing months total O 2 yeara}

Moun  Avg 5 086 4 666 4234 3416 2T 2020 1809 1702 1793 2 588 3 609 4 350
flows. Low 1277 2026 1812 1 655 1314 Q976 0965 0B87? 0B42 1057 1329 1687
[yoar) 1989 1989 1973 1976 1990 1992 1976 1976 1930 1989 1978 1971
High 10 940 8.189 9 (86 7143 5 810 32 32n 2092 3626 2 €87 8195 9088
(yaar) 1988 1968 1975 1975 1883 1971 1980 1987 1568 1987 1974 1986
Runoff  Avg. 39 33 33 26 2 15 14 13 3 20 27 34
Low 14 14 14 12 10 7 7 ? & B 10 13
High a5 59 7 54 45 24 25 24 27 67 62 kAl
Rainfall. Avg 73 50 58 52 49 52 59 55 66 79 85 73
Low 22 17 4 1 ? 14] 14 12 13 ] 18 15
High 192 104 141 17 106 120 132 106 169 224 176 146
Summary statistics Factors atfecting runoff
1993
For 1993 For record As % of ® Flow influenced by groundwater abstraction
procechng 1993 pra-1993 and/or recharge
Maon flaw (m?5~%) 2 501 3158 92 & Augmentation from uffluent returns,
Lowaes! yearly maan 1808 1973
Highas! yeatly mean 4717 1966
Lowsas1 manthly maan 1134 Aug 0842 Sep 1990
Highos! monthly masn 6825 Dec 10 840 Jan 1988
Lowast daity masn 0801 30 Aug 0658 19 Sap 1990
Highost daily maan 25350 31 Dac 28 850 5 Nov 196/
Poak 27330 31 Dec 38 290 9 Apr 1979
10% excosdancs 5225 5947 ;3
50% excoadance 2 fBO 2294 95
95% oxcesdance 1061 1078 a8
Annual total [rrulkon cu m) 91.49 93 67 92
Annual runoff (mm) 265 289 92
Annual reinfall {rmm) 798 751 106
1941.70 rainfall average (mm) 761

Station and catchment description

Broad-crastad weir (width. 10 7m, insensilive) in trapezoidal section plus @ VA section for flows > 20 cumecs EM installed 1992 All flows
containgd Minar impact of artificial nfluences on runoff iImport of 0 03 cumecs n 1988}, modest PWS and rrigation abistractions in lower
volley Fload storage reservors sbove Ashford {constructed 1990-2). U/s mill regulation evident on the hydrographs. The E.& W. branches of
the Stour flow ovar Weald Clay. below the confluence (a1 Ashford) Chalk dominates A rural catchment with mixed land use.
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HYDROLOGICAL DATA: 1993

042010 lichen at-Highbridge+ Allbrook-- 1993

Measuring authonty” NRA-S Gnd roforence. 41 {SUj 467 213 Cotchment area {sq km); 360 O
First year 1958 Level stn (m 00} 17.10 Max alt. {m QD). 208
Daily mean gauged dischargas (cubic metres per second)
DAY JAN FEB MAR APR MAY JUN A AUG SEP [0, ] NOV ofFC
1 €.893 1974 6.651 9 486 5.827 4927 38 3706 2196 4924 5 939 6 300
2 6811 7911 6 600 7.226 5 754 5 084 348922 3685 3 169 5853 5 960 6 100
3 6.728 7 856 65544 € 653 S 110 5059 J BE4 3612 3167 4 862 5920 5 900
4 6.764 7.876 6432 6 348 5 655 4 889 J B854 J 645 3133 4722 5 800 5924
5 6.951 7815 5277 & 750 5 645 4.702 3779 3.217 3125 6 255 5 880 5744
6 7.233 7 799 5 259 6251 5 660 4592 3,722 3659 3147 6878 5 880 5 724
7 7.2089 7 757 6203 6151 5 558 4542 3566 3.596 3383 5 700 5.840 € 098
] T012 7.702 60487 6027 5472 4423 3618 3504 J 788 6 245 5820 8 375
9 7141 7816 6 081 6873 5 469 4463 3903 3539 asn 8.602 5 800 6047
10 9.370 7.568 6 009 6.617 5 504 4510 3.930 3545 J 480 6 045 5 800 € 044
1" 8863 7610 6072 6 606 5370 4 7150 3850 3627 J.444 8 335 5 800 5 896
12 7.805 7.519 6 005 6343 53N 5072 3842 4014 4 069 7083 6 000 € 652
13 8 295 ¥ 426 5917 6 281 5 364 5 007 4120 3.780 4 363 7177 & 300 6616
14 8.225 7382 5 883 6 109 5 408 49N 4 397 3 594 3775 7 164 6.500 6538
15 B.4564 7328 5.835 5 989 5382 4 729 4 668 3.494 3763 6 869 6 100 6821
16 B.076 7 258 5.785% 5,936 5 445 6 543 4424 3 446 3890 6 731 & 000 8 560
17 7.8934 7202 5757 5 958 5 426 5 399 4212 3a isig 6 737 5 800 6 609
18 7876 7.243 5 697 5 905 5316 5 189 4 2098 3.380 3689 6.641 5 700 6.974
19 7935 7.140 5 600 58724 5170 5043 4325 Jazo 3598 6 665 5 600 7.665
20 B.161 710 5579 5826 5 548 4 B84 4322 3.338 3801 6.687 5 600 8 480
an 8346 6 988 5 595 5 668 5 656 4732 4261 3237 3| 6.545 5 800 7714
22 8.748 6923 58713 5 808 5282 4671 4 0%0 3510 3 741 8 662 5 500 7 448
23 8 580 6.836 5 687 6412 5142 4578 393 1658 3 682 6 546 Y 400 7 694
24 8373 £.756 5 589 6410 4997 4 550 3924 3524 3 602 6 490 5 300 7 782
25 8.269 6.820 5522 6 208 5 252 4478 3977 3 45% 3583 6 425 5.200 7727
26 8289 6914 5 426 5 468 § 6§30 4312 4089 3381 3.507 63N 5 100 1 659
27 8 365 6 738 5,364 6197 6 695 4 261 4.167 3318 3536 6 332 5 100 7623
28 B.397 6 609 5326 6023 5 403 4134 4099 3.280 18%¥0 6.334 5 000 8186
29 8329 5 330 5.983 5135 4014 4030 3322 3659 6 344 5 200 8199
30 8 167 5 540 5916 5112 3967 390 3.280 4 02% 6 232 6 100 9 086
n 8.031 5 902 5039 3.784 3.258 6 099 B 8a7
Average 1926 7.346 5887 6347 5 466 4716 402] 3512 3.603 6.357 5 726 7002
Lowes! 6728 6. 609 5 326 5668 4 937 3967 3.566 3 258 3125 4722 5 000 5724
Highasi 9.370 7974 6.651 9 486 6 630 5.54] 4 668 4014 4 363 1.777 6 500 9.086
Peak flow
Day of peak
Monthly total
{milion ¢u M} 21.23 12.27 16577 16 45 14 64 1222 1078 941 9 34 1703 14 84 18.76
Runoff {mm) 59 49 a4 45 41 34 30 26 26 47 41 52
Raintall {mm) 112 ? 45 102 58 59 &0 37 124 150 66 138

Statistica of monthly data for previous record (Oct 1958 to Dec 1992)

Madn Avg 6 348 7081 G 866 6 297 5 597 4 742 4043 3727 3 606 4 006 4 680 5 563
Nows Llow 3527 357 3517 3203 3093 2 581 7474 2.3 2670 2.702 2 840 3136
(yoar) 1989 1992 1992 1976 1976 1976 1976 1976 1973 1959 1973 1973
High 10 520 11060 9923 8521 ran 6 549 5219 5 244 5127 1867 9858 10.860
(yas1] 1869 1990 1977 1969 1966 1879 1979 1979 1968 19G0 1960 1980
Runoff Avy a7 48 51 46 a2 34 30 28 26 30 34 41
Low 26 25 25 23 23 19 18 17 18 20 20 23
High 78 74 74 61 54 az7 39 319 k¥ 59 kAl 81
Haintall Avg. 89 59 ra | 55 56 58 56 83 72 84 68 94
(1959- Low 12 5 3 2 ] 10 14 13 5 5 27 19
1992) Hgh 159 173 172 112 145 128 109 120 o 234 218 229
Summary statistics Factors affecting runoff
1993
For 1993 For recard As % of ® Flow infiugniced by groundwater abstracton
preceding 1993 pre-1993 and/or recharge
Maan flow {m?s~7) 5.660 S 02 109 ® Abstraction lor public water supplies
Lowest yearly mean 3614 1992 ® Augmentation from surface water and/or
Heghest yearty masn 6 584 1960 groundwater.
Lowast monthiy mean 3512 Aug 23N Aug 1976
Highes! monthly mean 7 926 Jan 11060 Feb 1990
Lowest duady maan 3128 5 Sep 2167 24 Aug 1976
Highast dady masn 9.486 1 Apr 12 800 29 Jan 1969 Comment
Poak Flows asimated 2/11-3/12
10% axcesdance 7751 1676 101 {ses balow)
50% exceedarce 5 783 4 764 121
95% axceodance 3427 2913 118
Annusl 1018l {mdion cu m) 178 50 164 50 109
Annual runol {mm) 496 457 109
Annysl rainfall [mm) 958 845 113
1941-70 raunfall averags {mmj 873

Station and catchment description

Crump weir 7.75m broad {which can drown). superseded, n 1971, a rated section with weedgrowth problems Plus thin-plate weir {Altbrook).
All flows contained {rare bypassing resulted from wrong sluce settings) Flows for Allbrook for Nov/Ooc 1993 ware estimated due 16
construction of a fish path Flow augmentation from GW during droughts. GW catchmant exceeds topographical caichment. Aruficial influences
have munor, but increasing. impact on baseflow dorminated ragime, small nol export of water. Very permeable catchment {90% Chalk). Lond use
15 mainly arable with scatterad settlements




RIVER FLOW DATA

043005 Avon at Amesbury

Measunng authonty NRA-SW

First yoar 1965

Grid reference 41 {SU) 151 413
Level stn {m QDY 67 10

Daily maan gn:i.lged discharges (cubc metres per sacond)

CAY JAN
' & 689
2 6.622
3 € 466
4 6.419
5 8721
[ 7105
7 7310
8 6911
9 6 802
10 9559
1 12 450
12 10 080
13 11710
14 14 500
15 11.780
16 10 650
17 10 200
18 9 665
19 9 860
20 9 546
21 9 148
22 10 020
23 10 050
24 9192
25 8501
26 8423
27 8 3n
28 8 180
29 7837
30 7624
31 7 I
Averago 8 901
Lowast 6419
Hghast 14 600
Pask Mow 15 81
Doy of posk 14
Manthly total
[rrulkgn cu m) 2384
Runot {mm) 74
Apwnisll [rmin} E:13

Statistics of monthly

Moan
flowes-

Avy

Low

(yoar|
High

(yesr)
Aunoff. Awg
Low
High
Aantall Avg
Low
High

5o
1.199
1976
8.556
1982

42
10
"

78
14
134

Summary stotistics

Meun flow (mis~")
Lowost yearly mea

n

Highes1 yrarly mean
Lowast monthty masn

Highost monthty m
Lowest daily mgan
Highas1 daity mean
Paak

10% axcosdanco
50% axceedance
9E% excoodance

aen

Annual 1otal {millipn cu m)

Annual runoff (mm)

Annual rainisll (mmj}
1941-70 rwnfall average {mm)

FEB MAR
T 227 4 16
7 048 4 649
6 042 4613
6 B4% 4516
6.762 4 466
6513 4 459
6.437 4 444
6 376 4 408
6312 4 368
6203 4317
6.096 4 261
5991 4237
§ B&S5 4203
5.781 4 146
5 704 4.052
5 663 4051
5614 4.024
5622 3958
§ 440 3 856
5.309 kNP A
§.275 a2
5178 3989
5027 J 843
4. 8906 3749
4 346 J 668
4 969 3 644
4 820 3628
4 741 3597
3 546
3663
3796
§ B41 4082
4.741 3 546
1227 4716
732 476
1 2
1413 1093
a4 34
5 a1

6 044
1188
1976
16 000
1990

§ 370
1.158
1976
8 352
1972

46 44
9 10
120 B9

55 66
G 14
147 150

Far 1992

4 009

1613
89
1375
14 600
15 910
6 898
3627
1527
126 49
39

815

14

Station and catchmaent description
Crump profila werr (crast 9 14m broad} flanked by broad-crested weirs Small bypass channel approx. 2m u/s of weir - included in rating. Full
rangu station. Bankfull 1s 1 37m During surmmer flows are naturally augmented from groundwater draining from northern half of River Bourne
catchmont. Some groundwuster pumping also takas place within the calchment. Predominantly permoable (Chalk) catchment with a smallnlier of
Upper Greensand and Gault. Land use - rural Topographical and groundwater catchments do not coincide

Jan

5 Sep
14 Jun

Jan

APR MAY
5 407 4101
4 560 4055
4129 4026
4 084 4 001
4 883 3979
4 667 3939
43N 3891
4 399 3884
5 657 3898
5 840 3 902
5 340 3858
5.705 3 901
5416 3 994
4 884 3903
4 644 3 845
4 426 3828
4 444 3803
4 355 37N
4 356 3655
4 329 4118
4318 4652
431 4252
451 3852
4532 3 569
4 4565 3472
4 541 3872
447 3928
4,279 3692
4 226 3541
4179 3 508
3486
4 657 3875
4 094 3473
5 840 4652
6 68 473
10 21
1207 10 38
a7 32
82 75

4 499 3428
1039 0834
1976 1976
7.586 5 148
1979 1979
36 28
8 7
61 43
a7 55
t
100 1z
For record

pracading 1993
3351
1430
4476
0372
16 000
0175
26 000
28 540
6 459
269
1107
105 70
327
164
768

Aug
Feb

22 Aug
4 fteb
4 Feb

data for previous record (Fab 1965 to Dec 1992

JUN JR
3 466 2401
3446 2.335
3555 2307
3 459 2.2
3 301 2.248
3127 2182
3072 2 088
3 000 2038
2 956 2083
2962 2088
3141 2082
3202 2068
3188 2133
3.222 2224
3112 2547
3398 2624
3 466 2483
3254 2310
3100 2.255
2 989 2183
2.925 2142
2882 2 054
283 2014
2 792 2063
2138 212
2688 2 0BO
2614 2049
2 541 1988
2488 1972
2.460 1931
1 8680
3048 2170
2 460 1 880
3555 2624
363 272
17 16
790 581
24 18
¥ 63
2 608 1945
08626 0475
1976 1976
4259 3022
1979 1971
21 16
5 4
34 25
58 51
3 1%
143 13
1993
As % of
pre-1993
120
1976
1977
1976
1930
1976
1990
1990
107
135
138
120
120
107

1993

Catchmunt araa {sq km). 323 .7
Max ali {m OD} 294

AUG SEP
1823 1399
1818 1415
1836 1407
1827 1376
1801 1375
175% 1378
11736 1389
1714 1517
1.703 1696
1684 1758
1721 1703
1831 1867
1787 1992
1715 1919
1675 1836
1630 1.723
1569 1748
1628 1669
1510 1631
1500 | 6564
1 506 1 651
1543 1630
1592 1602
1564 1 664
1518 1.582
1504 1540
1493 1526
1455 1 589
1438 1572
1430 1662
1419
1633 1613
1419 1375
1836 1992
198 208
13 13
437 418
14 13
34 94
1634 1542
0372 0 645
1876 1976
2.362 2528
1979 1974
14 12
3 -]
20 20
82 65
16 11
152 179

Factors affecting runo#

ocT

1915
1 966
1 856
1815
2142

2920
330
3824
4 580
3587

3128
3717
5737
6.830
5270

4476
4 147
3952
3817
3.785

3725
3652
3615
3.526
Jajya

3473
3345
3 659
3474
3451
3443

3897
1.815
6 830

752
14

963

30
108

1833
0973
1989
s
1966

15
8
29

69
4
161

NOV

3434
3.448
3434
3.430
3415

3382
31367
3251
3373
3.486

3552
3477
3796
4 264
4005

3661
3.573
3 468
3428
33%0

3385
3310
3.280
3278
3240

3204
3185
3168
32718
3544

3.449
3168
4264

447
15

894

28
43

2516
1080
1972
6 440
1974

20
52
EL]

n
185

DEC

3 508
3 382
3337

3373

3361
3519
3709
4208
3875

3 688
3.860
4 186
4111
4629

4 B35
4521
4 856
6057
7282

8 395
7.143
7 305
7117
6.833

6573
6 348
6 857
7054
7 869
9 656

5218
31337
9 656

1016
31

14 24

44
122

3 941
1.366
1990
9047
1992

33
11
82

84
17
160

® Flow influenced by groundwater abstraction

and/or recharge
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HYDROLOGICAL DATA: 1993

045001 Exe at Thorverton

Gnid reference: 21 (SS) 936 016

Measunng authonty. NRA-SW

First ypar' 1956

Daily mean gauged discharges [cubic metres per sscond)
31 MAR

DAY

Wmob W —

(-0 SR ]

10

"
12
13
14
15

i6
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Avarage

Lowaes:

Hghest

Paak Now
Cay of poak
Monthly total

{rmulbon

cu m)

Aynotf mm}

Rantall

(mmj

JAN

7 488
7.128
6982
7 630
12.600

15700
15370
16 510
22 450
72,520

57.050
47 330
71.750
54 760
46 160

36 730
316720
26 680
29 600
87,270

75910
64 990
50 390
40 450
32 650

29.540
36 370
29 930
25 940
22330
19 480

35 530
6 982
87 220

114 50
10

95.16

158
190

171

70 4870

15 060 4775
13.400 4 560
12070 4324
10 340 4301

10 060 4303
9.38% 4252
8 800 4.163

81

68 4107

7675 4046

7223 3973
6918 3913
65504 3.861

6.1

64 3.761

58N 3624

5643 3.523
5428 3.458
5 300 3.347
5 D64 3.3an
4.880 3428

4 682 3.789
4569 4823
4 447 3863
4278 3288
7033 3.183

7178 338
5 %00 3 305
4944 3299

3.340
3482
3985

7 656 3858
4278 3183
17.170 4 870

19
1

18

n
23

[4.0] 539
22

52 1033
17
28

APR

38
3647
2075
6576
16 910

9 307
827
10 020
21730
16.600

19.860
18 140
20030
17.280
15 800

14 590
14 020
12720
11140
10.180

9 260
9 006
9 503
B 247
7.268

7 560
7015
6 261
50914
5.718

11190
647
21.730

156
5

29.02

48
96

Level stn. {m Q0) 25 90

MAY
5274
4 9668
4674
4.508
4279

4 087
398
3.902
3961
3917

3786
3.790
3 65)
4.080
4130

4212
7.858
7an
5344
4537

4293
42186
4129
4387
6 490

13670
11.310
8102
8.066
12.850
10 090

5 B80S
3652
13.670

2128
30

1566

26
104

AR
10130
15.280
12 360
10520
9319

8383
7 662
7244
7270
6941

24 930
34 6850
22.980
26 450
19910

28.530
20.140
19 080
15.760
13.350

11.500
10.130
9.266
8119
7223

6874
6328
5.659
5.229
4823

13.200
4823
34 650

4387
12

34 22

57
97

Statistics of monthly data for previous record (May 1958 to Dac 1992)

Moan
flows

Runoff

Rmniall

YAvy
Low
[yaan)

. High
(yoar)

Avy
Low
High

Avy
Low
High

28 B4Q
5 438
1963

57 190
1984

129
24
255

142
30
297

Summary statistics

Maoan flow (m¥s ")
Lowest yearty mean
Highast yearty maan
{owes! monthly mean
Hightsl monthly mean
Lowes1 dody maan
Highast dady mean

Poak

10% axceedance
S0% exceedance
95% oxceedance

Annual 1018l imelion cu My

Annual runotf {mm}

Annual rainisl (mm)
1941-0 rmntall average {(mm}

25510 19010

6 450 6.376
1965 1962
51730 49 640
1990 1981
104 85
28 28
208 221
104 104
7 18
239 222
For 1993
15 340
3858 Mar
60 290 Dec

2978 6 Sap
170 600 20 Dec
210,400 20 Dec

38.940
1.734
3403

502 70

837

1360

Station and catchment description
Vatocity-area statwon with cablaway Flat ¥ Crump profilo werr constructad in 1973 due 10 unsiable bed conditon. Minor culvert flow through
mill ufs of siauon included in rating. Wimblaball Reservoir has significant effect upon low flows Siation 1s control point for Wimbleball Reservor
operational releases. Headwaters drain Exmoor. Gaclogy predominanily Devonian sandsiones and Carbonferous Culm Measuros, with
subordinate Permuan sandstones in the east. Moorland, forestry and a range of agriculture.

12 990 8 356 5420
4 34y 2594 1978
1974 1976 1875

28 800 29 380 15 870
1966 1983 1958
56 37 23
19 12 9

124 131 68
75 73 74

7 10 b4

163 17% 160

For record
precading 1993
15 710
9 692 1964
22.600 1960
0892 Aug 1976
68 440 Dec 1965
0 440 27 Awg 1976
282200 4 Dec 1960
492.600 4 Dec 1960
37610
9.332
1.901
495 80
825
1269
1303

4.465
4221
3933
3699
3457

INg
3463
3,500
4133
3857

3447
3200
4298
5 866
11.650

8.920
5 859
5.590
7819
5 654

5176
4631
4764
8614
5927

6059
12 590
8.788
9.959
8 359
7288

5823
3 200
12 590

18.18
15

26
118

4 681
1151
1976
19.770
1968

21
ae

81
19
174

1993
As % of
pro-1993

101

104

83
179
101
101
107

AUG

6 747
6 691
6372
6284
6 160

S 09%0
4775
4514
5111
4 687

5 840
5 899
4922
4 585
4312

4010
3.795
35895
3 496
3an7

3350
3473
11.550
5531
4822

4 408
4 030
3s72
3684
31535
3.326

4 900
3326
11 550

24.94
23

1312

22
52

6337
0693
1976
20 550
1985

28
92
97

28
185

SEP
330"
3427
33
3.205
3068

2978
3944
7 368
16 850
15.110

10 670
20 850
21 640
17050
14 740

12970
11230
9828
8975
10.710

10 620
9320
8275
7894
7 769

7812
7023
6611
6.058
1135

g§In
2878
21.840

35 16
13

24 29

137

8 806
1 699
1972
35 830
1974

38
7
155

109
13
254

1993

Catchment area (sq km) 600.9
Max alt. (m OD} 519

OCF NOV DEC
23190 4587 11 440
22670 4 340 1 110
18130 5208 11.180
17100 4 590 15 860
23 350 4.223 14 430

50 4430 4229 16.740
38210 1909 33370
35 240 an2 57.850
29 330 6025 42 650
25910 B 967 37.000

42 670 7019 31960
42 670 1104 103.000
36 340 39 690 91.450
29.600 30 400 14380
24 110 23210 70470

19 800 19 420 70270
16.490 16 400 83.650
14 100 14 080 78.510
12 700 12320 144800
11 040 10860 170.600

9 809 9871 101.200
8.753 8794 95.150
7 964 8147 87 770
7 309 9967 63 170
6 763 9672 51260

6342 8 346 38920
6.017 7 684 33.630
5815 7 356 0 720
5438 12770 38.830
5078 13610 70070
4871 67 050

19 580 10 880 60 290
43n 3712 111580
50 440 39630 170600

6316 59 96 210 40
12 12 20

52 47 28N 16150

a7 47 269
13 92 310

16570 22 800 29.510

1 580 5 297 12 460
1978 1978 1563
59 830 46 170 68 440
1960 1986 1965
74 98 132
7 22 56
267 199 305
128 132 150
13 48 51
300 243 321

Factors affecting runoff

& Raservorr{s) in catchment.

@ Flow influenced by groundwaler abstraction
snd/or recharge

& Abstraction for pubhc water supplies.

# Flow reduced by industnial and/or
agricultural abstractions

® Augmentation from surface water and/or

groundwater

® Augmentation from effluent ralurns




RIVER FLOW DATA

050001 Taw at Umberleigh 1993

Moasuring suthanty: NRA-SW Gud referonce: 21 {SS) 608 237 Catchment area {sq km) 8262
First yaor. 1958 Leval sin. {m OD}: 14 10 Max git. tm 0D} 604
Daily mean gauged disacharges {cubic metres par sacond)
OAY JAN FED MAR APR MAY JUN Ax AUG SEP ocT NOV DEC
1 7032 18.760 4.487 3963 5 505 10 340 4 588 12 390 2.650 B4 340 4 846 12.840
2 6 663 14 850 4416 4.758 5 080 16.150 4 207 11.390 25818 74,790 4823 12 440
k] 6 638 13 020 4.064 12.200 4.659 12 470 J 548 10.270 25583 54 530 6034 11.990
4 8 44§ 11 BDO 3814 8170 4379 10.010 3Nl 10.750 2476 39 940 5 206 16.100
5 18.930 10630 3.758 20070 4190 8510 3.394 9620 2361 51.460 4.665 13 450

8 30 240 9.709 3768 9788 4 000 7.468 3092 7 780 2299 75.250 4 380 18 450
7 28.220 9042 3.691 10520 3829 €710 2.988 7067 2 700 55 980 4.154 52 480
a 26 540 439 3607 9.634 3.751 6142 2932 6.453 6.793 56 B30 3.990 77 7190
9 34 000 8112 3505 18.060 3.792 11.720 3825 7.594 21110 41 260 6 496 51 560
10 136.100 7596 3410 12 680 3695 14,520 3.493 6.365 15 960 36.550 12160 46 650
11 80 370 7154 3298 21880 3525 76 500 3453 6 620 9.432 83 080 14 3%0 41,820
12 63.260 € 790 3.269 18 820 3625 108300 2.808 1032 1420 54.840 121310 112,000
13 100.300 6 394 s 18.800 4077 $3.380 2.943 5711 39 5680 48 280 56 130 120 500
14 66.6%0 6.039 3.109 14 300 4821 58.750 7183 5 386 18 940 34 140 43 980 88.890
15 57.240 5671 2.980 12.79%0 4136 38530 24340 5110 14 850 26.240 31110 89250
16 41420 5.391 2 964 11,540 3 792 60 520 16.320 4 745 12.350 21.000 24 100 79.390
17 34120 5195 2898 12 080 13.450 28 050 9263 4.393 10 8B40 17,180 20030 85.760
18 27 880 5072 2.806 10820 8 592 31.880 9435 4192 9314 14 610 16 630 88 640
19 31.930 4.785 2.680 9 242 1212 24 030 18520 4 005 8438 12.780 14170  133.300
20 92.730 4.465 2.662 8.534 4 950 18.630 10.470 3 889 11.200 11.540 12240 225 200
21 78.760 4378 3120 7.861 4273 15150 8938 3 801 24 020 10310 1MN000 114200
22 74 960 4242 5818 7 567 4.151 12 820 8.055 4507 17.790 9097 9598 111500
23 $5.340 4085 3814 BO%S4 4032 10.920 7572 6 850 14.690 8 264 8835 101700
24 42 820 3849 3069 14 290 a7 9 303 13.670 4.208 13 210 7559 13010 70 580
25 2210 5.248 2817 10 480 7.541 8.153 12 140 3746 12 430 6.954 11510 59 610
28 27.720 7.220 2.678 9051 53.230 7.593 10 880 3510 12 550 6 500 9478 42.310
27 38 920 5.992 2652 8 3165 26 950 6.917 30 150 3333 10 270 6.173 8 100 37 030
28 31.510 4701 2.706 7.152 13940 6.023 20 600 3.213 9439 5876 8.149 52190
29 27.120 2741 6.342 11 530 5 488 20 750 3107 13920 5530 15 500 41.700
30 22.780 2.684 5 880 19.460 5007 17.290 3076 15 630 5212 17950 104 900
n 19.250 3538 12.200 14 430 2.803 5 036 84 610
Avatago 43 490 7375 3 369 11 430 B 483 23370 9851 5 907 12.400 31650 13 870 70900
Lowaest 6.638 3.849 2652 3.963 3525 5007 2 808 2.902 2.299 5036 3.990 11,930
Hhghout 136.100 16 760 5818 21880 53.230 108 300 30 150 12.390 39.560 84 340 56 130 225 200
Pask tlow 198 00 18.73 7.16 A6 06 78.33 148.20 45 69 13.95 79 50 148 50 8567 306 80
Doy of psak 10 1 22 5 27 12 27 1 13 1 13 20
Monthty 10101
(mvlion cu m} 116 50 17.84 902 2884 2267 60.57 26 38 15 82 3213 84 78 3594 189 90
Aunolt (mm} 141 22 1" 15 27 73 32 9 38 103 44 230
Aaintall {rmm} 172 19 29 3] 105 114 138 44 135 15 84 268

Statistica of monthly dota for previous record (Oct 1958 ta Dec 1992)

Maan  Avg 35 350 28.840 20 940 13 960 8.928 4942 46M 5738 7 609 18 910 29 640 35.790

flows: Low 8657 2235 7.449 3 888 1.982 13289 0 754 0423 o857 1043 3654 13 200
[yoar) 1963 1959 1984 1974 1990 1984 1976 1976 1859 1978 1978 1962
High 6§2.100 68 000 52.140 32 800 37 o0 18.630 23 390 19 130 41670 77 360 58 S00 73870
{year) 1984 1990 1981 1966 1983 1972 1968 1985 1974 1960 1963 1965

Runoif: Avg. 15 85 68 44 29 16 15 19 24 81 93 116
Low 22 9 24 12 L] 4 3 1 3 3 11 43
High 20 199 169 103 120 52 76 62 150 251 184 239

fantal: Avg 130 90 91 h 57 68 73 88 92 119 129 135
Low 28 3 18 8 12 10 23 24 14 14 53 41
High 242 225 183 145 146 164 156 175 247 278 239 2N

Summary statistics Factors atfecting runoff

1993
For 1993 For racorg As % of ® Abstraction for public water supphes.
preceding 1993 pre-1993

Maan flow [m?s*) 20 470 17 900 114

Lowakt yonrty moan 11310 1964

Highost yaaily mean 27 580 1880

Lowoest monthty maan 3369 Mar 0423 Aug 1978

Heghest monthly mean 10 900 Dec 77 380 Oct 1960

Lowast dailly maan 2.299 6 Sep 0202 28 Auy 1978

Hghest daity maan 225.200 20 Dec 363 BOO 4 Dec 1960

Pask 306 80D 20 Dec 644 300 4 Dec 1960

10% oxcesdance 56 960 45.830 122

50% excesdance 9.426 9054 104

95% oxcendonce 2.898 1.202 241

Annual 1018l (malbon cy m} 645.50 564 90 114

Anrusl runoft {mm) 781 684 114

Annual rtaintall {mem) 1302 1152 113

194 1-70 rawntall averaga {mmj} 1193

Station and catchment description

Veolocity-area stotion, main channal 34m wide. cobleway span 54 .9m. Rock step downstream forms control Bypassing begins at about 3. 7m
on right bank, bul 8 gaod rating accommodatas this. Significant modification to flows owing 1o PWS abstraction. Some naturalisad flow data
available. Lorga rural catchment - dreins Dartmoor (granite) in south and Davonian shales snd sandstones of Exmoor in north, Central area
underlain mainly by Culm shales and sandstonas [Carbonifarous). Agriculture conditioned by grade 3 and 4 sods.
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HYDROLOGICAL DATA: 1993

052005 Tone at Bishops Hull

Measuring authonty’ NRA-SW Gnd reference. 31 (5T) 206 250
First yoor: 1961 Lavel stn. {m 0D} 16 20

Daily mean gauged discharges (cubic metres per second]

DAY JAN FEB MAR APR MAY JUN JuL
1 2473 3383 1631 1402 + 424 1.799Q 1003
2 2431 3061 1.540 1 380 130 2016 0954
3 2072 3017 1468 2223 1290 1652 0.945
4 2.183 2875 1426 1,738 1273 1.541 0927
S 2 96% 2713 1 441 3.885 1245 1475 Q.860
6 3847 2597 1434 1872 1.248 1424 0.847
7 J.660 250 1.421 1749 1.214 1.421 0 844
8 3aNn 2429 1 408 239 1.224 1318 0.858
9 4 206 234 1.376 7515 1317 1.278 1093
10 20550 2.244 1362 3534 1281 +.363 0 894
1B 8an 2.196 1.359 4118 1212 3427 0870
12 8072 2159 1351 3593 1.215 2.803 0812
13 21140 2.086 1,355 §.230 1189 1.844 1077
14 10 160 201 1.312 4228 1153 1.870 1.136
15 9 802 1.955 1.296 3 541 1.131 1.668 2119
16 7634 1919 1.296 3.155 1.238 4062 1524
17 6 543 1.890 1201 2 Ba4 2012 2.290 1002
18 5811 1.861 1253 2,636 1420 200 0968
19 5 651 1.772 1209 2474 1.200 1.784 1026
20 8 555 1.730 1.248 2352 1.144 1632 0.896
b2 8739 1.679 1417 2.183 1098 1512 0.851
22 8.631 1654 1825 2154 1.098 1.467 0829
23 7 586 1618 1281 2208 1072 1.284 o83
24 5677 1576 1220 2 080 1.158 1.334 1193
25 5827 2341 1.195 1.920 1710 1283 0862
26 5383 2025 1217 2066 Ja78 120 0902
27 5083 1706 1.239 1.750 2111 1208 1.157
28 4 745 1629 121 1 807 1.468 1127 0 905
29 4354 1223 1540 1478 1092 0852
30 4015 1342 1495 1814 1032 Q 790
ki 3705 1538 1495 Q0773
Average & 582 2178 1355 2.696 1411 1712 0.987
Lowast 2.072 1578 1.195 1.3680 1072 1.032 0773
Highest 21140 3382 1631 7.515 3478 40682 2119
Pouk flow 46 11 358 207 1786 6133 7.30 325
Day of peak 10 1 22 9 26 16 15
Monthhy 10101
imilion ¢y m) 17 63 5.27 363 6 9% RIr):] 4 44 264
Runaftf {mm) 87 26 18 35 19 22 13
Rainlall {mm) 130 15 26 92 82 12 78

Statistics of monthly data for previous record (Feb 1981 to Dec 1992)

~Mean  Avg 5923 6027 4291 2 97% 2022 1337 1137
T hows  low 1246 1746 1552 1176 0738 0 456 0328
* [ysisr) 1976 1965 1962 1976 1978 1976 1976
High 14 560 14 160 9259 6 65% 6.562 2710 5628
(yoar] 1984 1990 1981 1966 1983 1972 1968
AunoM  Avg 79 73 57 !} 27 17 15
+ Low 17 21 21 15 10 .} 4
High 193 170 123 85 a7 ae 75
Rainfall Avg M2 83 83 62 62 60 59
Low 25 ] 5 6 g 8 16
High 250 194 170 150 137 147 144
Summary statistics
st 1993
. For 1992 For record As % of
N preceding 1993 pre-1993
Mean flow {m’s~ '} 2.946 3.003 98
Lowest yastly masn 1800 1964
Hijhast yesrty maan 4.084 1974
Lowest monthly maan 0897 Aug 0.268 Aug 1976
Higghast monthiy maan 11 260 Dec 14 560 Jan 1984
Lowest (lnly maan 0504 4 Sap 0.179 22 Aug 1976
Highast dady mean 59080 20 Dec 84 200 23 Feb 1978
Paak 88 540 20 Dec 112 700 11 )i 1968
10% exceedance 6.520 6471 101
50% excesdance 1586 1.758 90
95% excoodance 0.648 0598 109
Annual total {mdion cu m) 92 N 94 77 98
Annual runott {mmj 460 46% 98
Annual rainfa® {men) 1047 972 108
194 1.70 ramfall average {mm) 995

Station and catchment description

1993

Catchmont area (sq km}, 202 O
Max alt (m QDY 409

AVG SEP ocT - NOV DEC

0777 0571 ‘2498 1358 1 884
0.799 0522 2 055 1390 2 299
0767 0514 1.551 1.569 2237
0889 0.504 1577 1.393 2336
0 789 0511 3470 1334 2142

0759 0508 9 806 1299 2 355
0.710 o6 4 236 1276 3882

0702 1461 a#n 1243 5212
0.755 1742 3929 1456 3854
o698 1070 31388 1660 3716
0793 0840 5698 1477 3433
081z 211 7782 1459 14 180
0652 22311 7256 5535 8923
0687 1274 4321 3097 9429
0676 1250 3564 2385 11840
D645 1392 3082 2229 9413
0536 1093 2713 2110 9740
D835 0967 2474 2004 9230
0542  ©934 2338 1896 12980
0534 1422 2213 1804 53080
0543 1226 2010 1.745 15360
1051 2112 1865 1653 24240
1.157 1414 1754 1614 26.120
0676 1143 1680 1879 13920
0 601 1045 1611 1.751 13 230
0584 0997 1567 1805 9269
0570 0990 1488 1682 8093
0.569 0.975 1 480 1615 14 110
0573 1284 1424 356 B65)
0605 262 1370 3488 24810
0586 1342 12 950
0697 1200 3110 1961 11260
0524 0504 1342 1243 1884
1157 2701 9806 5535 59080
251 566 1263 978 8854
22 12 ) 13 20
187 31 833 508 3015
9 15 a 25 149
37 125 a3 66 231
o8N 1180 1988  3.369 5029
0266 0501 0580 0651 1 821
1978 1984 1978 1978 1975
1685 4892 9873 2611 11280
1965 1974 1976 1982 1965
12 15 26 a3 67
3 6 8 8 24
22 63 131 98 150
69 80 94 98 110
19 8 8 Y 34
121 202 249 192 205

Factors affecting runoft

® Reservoir{s) in catchmaent.
® Abstraction for public water supplias.

Crump profile weir (bteadth 12.2m} with crast tapping [nat operaticnal). Prior 10 March 68 velocily area station with flows unreliable below 1.42
cumaec. Full range station. Clatworthy and smaoller Luxhay Reservorr in headwaters. Compensation flow maintains low flows. Reservoirs not large
enough 1o nfluence fairly rapid rosponse to rainfall. Minor surface water absiractons for PWS Catchrment geology - predominantly sandstones

and marls. Land use - rural.




RIVER FLOW DATA.

053018 Avon at Bathjord 1993

Mensunng suthonty NRA-SW Gruf relerence 31 (ST) 786 671 Catchment ares (sq km); 1852.0
Fust yoar- 1969 Level stn. {im OD) 18 00 Max ait {m OD). 305
Daily maan gauged discharges {cubic meties per sacond)
DAY JAN FEB MAR APR MAY JUN AN AUG SEP oct NV oeC
1 14 810 20260 8 965 18 850 8 460 8148 Iv12 3328 1886 11700 9.651 15 090
2 14 720 18.680 8672 11900 8067 119%0 J 646 32717 1968 8 464 9169 13430
3 14 110 17 730 8256 10 450 7 470 12 580 3733 31733 217 6 186 9363 13 580
4 14 490 16 880 8 004 12 870 7557 8670 3398 3515 2311 7 060 10 440 15 690
5 18 010 15 860 " 7788 36 360 72388" 1 3a7 3361 5 300 243 19 560 10 290 14 570
6 35500 15410 1738 19 040 7083 6 499 3055 31338 230 36270 10 030 16 300
7 41 950 14 780 7605 16 370 6 609 5 8959 2937 3000 2577 28 980 9 796 24 370
8 31 000 14 240 7670 15 300 6 845 5714 28N 2 744 3656 24150 9 655 50.370
9 27170 13870 7626 47 460 6.643 6 482 4 140 2 897 € 958 37 300 10 010 38370
10 95 520 13210 757 35 L3I0 7198 5272 3957 2 655 6 362 21350 15 100 26 940
n 108 400 12 790 7 254 29770 6 580 10 740 3430 2 656 4124 20 780 14 0BO 23 340
12 79 090 12 5%0 7294 26 150 & B6O 16 400 3210 3817 5 661 32 200 11720 64 630
13 116.400 11910 7 309 22220 6.520 10 950 4 357 3329 7997 160 900 37 660 51.780
14 108 000 11980 7 098 18 930 6447 9 469 5752 2670 6 110 94 340 44 590 35810
15 67 040 11520 6 902 16 460 6131 8 144 9239 2414 5228 36 510 23 800 60 850
16 50 370 11000 7 005 14 B10 6353. 13770 9049 2523 5109 26 610 19 500 43 600
17 40.950 10 980 6 850 13 800 6 961 14 360 6 608 2111 4 03% 22 040 17 930 36 000
18 34 020 10 710 66524 12870 6 889 G 484 4911 1991 3862 19120 18 560 44 490
19 32 960 10 4560 6575 t1 990 5 786 8 349 4414 1850 3 568 16 920 15 250 96 900
20 41 8% 10170 & 583 11610 8276 7116 4 300 2187 4 2310 16 540 13 BOO 12% 100
21 44200 10010 6872 10 8B40 11.090 6 080 3138 21486 4 480 14 430 14 000 87 640
22 S8 310 9673 8370 10 340 T2 5 788 3 251 31085 4237 13 220 1930 77 0t0
23 a8 220 9115 TON 10 960 6 455 5 668 3533 5114 3 761 12 380 11 290 71520
24 39 960 9 147 6 480 10 700 5 840 5153 4 899 3363 3376 12.060 11490 56 750
25 32 660 9 860 67 10 500 4 FR4 5 040 5 889 2 888 Iy 10950 W 710 44 480
26 29630 10470 5908 11.210 9767 4 568 5 412 2504 3zn 10720 10090 36 090
27 30410 9181 5925 10 360 9 879 4 680 4821 2270 3063 10 680 5878 31000
28 28 380 B8 837 5957 9825 7 3938 4 001 4432 2 980 2 986 10 160 9419 52670
29 25430 6033 8.946 6613 3 89 4 384 2473 3316 9876 13130 41670
3o 23.200 € 988 8522 9150 4127 3 845 2237 11 490 9419 15130 71 860
n 21490 8 405 90/8 3242 2 290 9553 82 760
Avarogn 44140 12 550 T 216 16 850 7379 7 849 4430 2.925 4231 24820 14 520 472710
Laowns1 14110 8837 5 908 8522 5 684 3891 281 1850 1 886 6 186 9 169 13.430
Highost 116 400 20 260 £ 965 47 460 11090, 16 400 9239 5 300 11 490 160 900 44 530 125 700
Poak flow 143 40 20 49 1% 88 59 14 1267 21 86 1137 6 19 20 40 200 50 65603 140 20
Doy of poak 13 1 3 : 26 12 1% -] 30 13 13 20
Monthly total
trmilign cu my) 118 20 30 35 19 33 4367 19 76 2034 11 87 784 1097 56 4B 37 63 126 60
Runcfl {mm) 16 20 12 28 13 13 8 5 7 a3 24 82
Rpunfah {(mm) 12 ? 34 70 58 %8 7% 35 88 108 51 146

LY
Statistics of monthly data for previous record (Dec 1969 to Dec 1992)
Mean  Avg. 31410 3110 24 BSO 16 480 11400 8 830 5554 5 455 6 543 10 560 19480 28470

flows. Low 9227 1370 9.007 LAk ] 5 048 3289 2410 1.715 2699 3.115 4 406 10 280
(year) 1976 1976 1982 1976 1976 1892 1976 1976 1990 1978 1978 1991
High 51270 67120 54 230 26 520 31020 30110 9 956 12 830 25 450 28180 44 240 50 080
[your) 1984 19490 1981 1987 1983 1971 1973 1985 1974 1976 1992 1992
Runofl- Awvp 54 49 a3 28 20 15 10 9 1" 18 33 49
Low 16 18 16 12 9 5 4 3 ] B 7 18
High :1:] 106 94 44 54 50 17 24 43 49 74 a6
Ra.nfall' Avg 86 61 74 50 55 €6 5% 66 13 15 81 a7
{1970- Low 18 ? 17 2 r 5 25 17 1% 6 35 20
1992} Hgh 148 143 163 119 142 161 115 141 178 149 178 155
Summary statistics Factors atfecting runoff
1893
For 1993 For record As % of ® Flow influanced by groundwater abstraction
prycuding 1993 pra-1983 and/or recharge
Maoan flow (m?s~") 16 270 16 620 a8 ® Abstraction for public water supplies
Lowast yearly maan 10 360 1973 ® Auymentation from surface water and/or
Highos1 yesrly moan 22160 1977 groundwaler.
Lowas: monthly maan 2925 Aug 1718 Auy 1976 ® Augmentation from eHluent returns
Highas1 monthty masn 47270 Dec 67120 Fel 1990
Lowns! daily mean 1850 19 Auy 1093 27 Aug 1976
Highast daily maan 160900 13 Oct 253 600 28 Dec 1979
Paok 200,900 13 Gt 300 500 28 Dec 1979
10% excendsrce 37920 35530 107
50% excoodarce 9416 10 500 S0
95% axceadance 2.644 2993 [::]
Annual total {milion cu mj 51310 524 50 98
Annyal runoff {mmj} an 338 98
Annual reinfall (mmy} 851 829 103
1941.70 taintall averags {men) 840

Station and catchmant description

Velocily-araa station wilh cableway. {(Ruplacement station for Bath 51 Jamas). Upstream of the ¢ty of Bath Situated immediately downsiream
of conflusnce with Bybrook. Sectuon by rallway bridge. area widely inundated in flood conditions, but all flows contained through bridge. Flows
batow 5 cumecs are inaccurate. Flows augmentad by groundwater scheme in catchment. Mixed geology  predominantly clays and imestone
with aastern tnbutanes nsing from Chalk Land use - manly ryral. some urbanisation,
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HYDROLOGICAL DATA: 1993

054001 Severn at Bewdley

Measunng authorniy NRA.ST Gnd reference 32 (S0) 782 762

1993

Carchment area {sq km) 43250

First ynar 1921 Level stn (m QD) 17 00 Max alt {m OD)- 827
Daily mean gauged discharges (cubic metres per second}
DAY JAN FEB MAR APR MAY M BVS AUG SEP ocT NOY DtC
1 38 750 71 680 23260 17 500 26 480 75 740 17 700 32530 15 690 28120 19 330 37 740
2 36 310 65 460 26 500 16 480 25620 57 770 16 590 23100 14 700 35 700 18 970 37310
3 35 050 63210 25370 17 890 23500 56 570 16 790 21 800 14 020 33330 19 560 44 150
4 34 750 59 630 23 380 16 630 22 480 55 730 15 460 25 8%0 13 230 30210 19 400 50.140
-} 43 230 50 790 22 600 20870 21450 44 330 14 450 26 020 13770 a1 930 22030 88 990
6 12510 48 270 20610 57 210 19 860 36410 14 050 44 990 13 680 60 630 21250 70 530
l G5 500 44 670 21120 74 200 18 180 32820 14 250 29830 13 900 72810 20010 104 500
8 54 120 42 500 20510 57 250 18 150 29 460 13 650 24 250 16 560 72 740 20 330 188 700
9 65 380 40 680 20360 82 240 16 790 27 450 15 530 22810 18 250 75 440 20440 212 700
H 90 750 37930 20 300 76.570 18 150 37 200 16 160 22 990 54 140 65 030 25 850 244 500
FR | 185 80Q 36 390 19 340 40 B6O 20 7680 8940 17 560 29.620 97 460 59 860 37350 265100
72 210 000 34 850 19 200 46 090 23260 137 000 16 660 61380 66 530 70140 33.890 235 500
13 201 700 32 540 18.930 67 540 18300 138 400 16 370 53.110 60460 110500 101600 229300
14 215500 32 200 18.390 81 210 17 880 88 830 18 260 36 010 108 600 12 300 197 600 251 S0¢
15 206 200 32110 17 800 49 870 23 690 78520 21130 31300 78 340 75930 207500 274000
16 186 400 30680 17570 42 BOO 23 480 718190 22 560 28 420 56 050 80 320 154.000 267.100
17 158 700 30 260 17 810 38 510 38 710 58 210 24 750 25 920 48 €30 51 700 102900 268100
H: 130 100 29610 18 390 36 720 77 860 56 200 21660 22 410 48 560 44 830 74 400 250 700
19 106 400 28830 19 650 58 470 73 560 51 790 23 680 19.990 41670 38 960 60 630 232 800
20 105 600 28 030 17 830 60 630 52 350 42 870 40 860 19 300 36 770 34 600 $1.180 251 300
21 148 300 25910 17 480 41 660 49 530 38230 33050 18 160 37 520 32 240 44 630 293 200
22 149 400 24 880 17.560 36 360 52 900 33 280 21 760 23.400 38130 30 380 41260 289600
23 140 200 24 330 21510 3a.810 40 980 30120 22 950 22630 45 600 28.410 37580 318 600
24 129 000 26 040 20 680 38 400 35870 26 940 19610 27.380 38 330 26910 34 860 384 200
25 129 600 26 630 17 470 39 850 34 870 24 560 21770 23080 32570 25990 32240 390 800
26 104 200 25 090 16910 40180 64 470 24570 23 B30 19 330 32 840 24 930 32.420 301100
27 103 BOO 23530 16 220 41 500 91170 22 940 28 160 17.940 29030 23 580 37 3%0 198 800
28 126 400 24 470 16 680 34 790 97030 21700 31820 17 580 27 080 22140 35 080 174 900
29 106 200 16 140 27 380 78 940 20.040 30 10 16 400 25670 21700 33610 184 100
30 86 680 15 880 29 030 €4 560 18 840 31810 16 450 25.830 20 580 34 730 220 700
n 77 140 16 320 76 610 40 290 15 720 19 380 235 300
Average 114 000 37210 19410 43 720 40 820 50 950 22 180 28 450 38 790 46 B20 53.130 212800
Lowest 34 150 23530 15 880 16 480 16 790 18 840 13 650 15 720 13.230 19 380 18.870 372.310
Highest 215 500 71 680 26500 82 240 97030 138 400, 40 860 61 380 108 600 112300 207500 390900
Peok flow 222 20 7569 3243 112 80 102 50 164 30 £4.83 86 34 118 10 123 80 21530 40630
Day of peak 15 1 2 ] 28 12 31 12 14 13 14 24
Montnly (otal
imdlion ¢y My 305 40 90 01 5200 113 30 109 30 132 10 59 35 7084 100 50 125 40 137.70 57000
Runoff {mm) n 21 12 26 25 n 14 16 23 29 32 132
Raintall {mm) 108 10 18 79 106 kA 79 57 89 65 73 214
Statistics of monthly data for previous record [Apr 1921 to Dec 1992)
Mean Avg 114 400 101 600 74 840 52 780 37.840 29180 22.570 27920 36.100 53 560 89 600 100.600
{lows. Low 22 100 21.200 23 200 15 880 10 230 9 804 9 587 7 461 7 668 10 490 21730 17 850
{ysor} 1963 1934 1943 1438 1938 1976 1976 1976 1949 1547 1942 1933
High 250600 232300 261900 112400 131600 117400 91 240 92360 126 700 140700 238300 297 400
{vear) 1939 1946 1947 1947 1969 1931 1968 1927 1946 1987 1940 1965
RunoM  Avg n 57 46 32 23 17 14 17 22 k| 54 62
Low 14 12 14 10 6 6 5 5 5 7 13 1
Hegh 155 130 162 67 a 10 57 57 16 87 143 184
Rainfall Avg 92 68 €4 60 88 62 n 78 17 8BS 97 a5
Low 23 8 3 5 1 5 10 12 5 13 13 10
Hgh 226 170 175 128 186 136 193 161 209 174 244 294
Summary statistics Factors affecting runoff
1993
y For 1993 For record As % of ® Resarvoir{s} in catchment
proceding 1993 pre 1993 ® Flow influencod by groundwater abstraction
Mean flow {mls '} 59 170 61560 95 and/or rechargo.
Lownsl yearty maan 36 460 1964 ® Abstracuon for public water supplies.
Highast yearly mean 94 740 1960 ® Flow reduced by industnal and/or
L owast monthly maan 19 410 Mar 7 461 Aug 1976 agricultural abstractions.
Highest monthly mean 212.800 Dec 297 400 Dac 1965 # Augmeniation {from surface water and/ar
Lownst aaly mean 13 230 4 Sep 5 980 4 Sep 1976 groundwater
Highest daily mean 330900 25Dec 637100 21 Mar 1947 ® Augmentation from effluent returns.
Peak 406.300 24 Dec
0% excesdance 141900 147 300 96
50% excoedsnce 34 280 31120 92
L% pxcoedunce 16 310 10 990 148
Annual total {mulkon cu m) 1866 00 1943 00 96
Annual runo# (mmj a3 449 96
Annal raintall (mem) 969 917 106
194 1-70 rantafl averaqe (mmj 936

Station and catchmeant description

US gauge since 1988 previously velocity-area station with rock control. Peak flows from 1972. Stage monitanng site relocated in 1950 and
1970, lowest flows not reliable in earlier racord. Sig. exponts for PWS and CEGB. minimum flow mainiained by Clywedog releases. Naturalised
llow series accommodates major usages [hverse catchment: wet western 50% from impermeable Pataeozoic rocks and niver gravels, dner
northern 50% from Dnidt covered Carboniferous to Liassic sandstones and maris. Moorland, forestry, rmixed farming




RIVER FLOW DATA

054002 Avon at Evesham

Gnd rotarence 42 {SP) 040 438
Level s1n. {m QD} 19.50

1993

Catchmaont araa {sq km}: 22100
Max al {m OD} 320

Muosurning outhornity. NRA-ST
First yoor. 1936

Daily mean gaugead discharges {cubic metres per second)

DAY JAN FEB MAR APA MAY N Ju AUG SeP ocT NOV nec
1 13.500 17.760 9 987 9432 g 446 11160 6673 5 044 5 224 9 780 1.528 25 430
2 12.830 18 600 9928 8.513 9015 9.968 6525 6031 5 085 10 820 7 461 218720
3 12510 15830 9 40% 8618 8.583 10 120 6276 5930 5 055 11050 7518 17.950
4 13.270 14.740 8811 11.960 7892 9 564 6073 5 808 5014 13.010 7254 17 460
5 16.550 13.630 8 650 8 010 ran 8 332 5 963 5.075 4972 17 700 1020 17970
6 32730 12.940 8 646 +3 800 7.582 1817 5957 59486 5 003 26 200 € B50 16 450
7 44 030 12.810 8525 11890 1572 7 342 5734 5715 5272 43 030 6.850 15390
8 33630 12 330 8 496 10.690 7 351 1138 6173 5513 13 550 53 600 6 881 28 590
9 26 340 12 420 8 487 57910 7.189 7 258 13 720 5 644 19 020 35 010 8024 45.220
10 65.910 12 350 8 446 49 960 1.550 7 702 13 940 5699 14 360 28610 14620 34 0%0
11 B86.740 11.980 8218 45 750 8103 27.8500 11 260 5 684 9140 29 750 16 170 23.160
12 58.730 11.580 8.386 39420 1313 46 280 9 655 5.896 9 287 48 440 12 490 63510
13 128 900 11.330 8179 28 650 7.129 41 160 10 270 5 663 17.390 78 740 55.960 108 000
14 180.300 11 5680 8 109 20.420 7 €08 41,690 12 740 5532 16 340 14.080 117 400 94 640
15 145900 11.220 7.848 14 940 1.692 32.7%0 10 370 5.391 12 370 50 050 97 600 83 330
16 61.540 10 320 8072 13.190 7036 28.970 11.860 5 664 9674 24 600 58 3%0 54 040
17 40 900 10 870 7874 11 440 8057 24.09%0 12.730 5735 10210 16 770 27020 35.260
18 31.200 10 790 7.862 10 740 1.207 19970 8 379 5.350 8 839 13 480 20.080 29 840
19 27 620 10.5%0 7.678 10 03¢ €718 15 710 8213 5441 7 749 11 650 16 010 42 880
20 25 200 10.310 7.475 9 703 10.390 12 570 T.745 5014 8322 10710 13 720 60.0%0
21 23 050 9870 8032 9293 22 400 10.740 6775 5317 9293 9828 12.470 75 720
22 22330 9.817 10.030 8 857 12.140 9674 6 662 8.501 B 676 9N 11720 84 890
23 24 030 9286 9 156 9 397 8.827 B8 963 6512 8224 F 290 9026 10 750 64 580
24 25620 9094 8021 10 860 778 B.450 11 440 6 668 G847 8873 10 330 €6 530
25 22.080 9.7 7.597 18 710 7 566 7979 9924 5912 & 710 8 120 +1.460 45 030
26 20510 11.200 7.564 15810 36.270 7727 8 250 5 641 G 488 8 568 13 250 31460
27 26 130 10 640 7.493 14 580 30810 71.356 7936 5 49)] €329 B8 415 14 770 25150
28 29 320 9992 1452 11310 32 440 7152 7 507 5375 7.969 336 12 790 47 380
29 25370 7.412 10 460 25.750 6 880 7 480 5 308 7579 8118 12 070 65010
30 21630 1118 9674 8 720 6.816 7.153 5 288 1539 7911 26 000 €4 .980
31 19 450 B8 343 14.080 61387 5.170 7618 61.730
Avarngo 42 850 11 850 8324 17 350 12070 15.420 8 593 5828 28a7 22670 21.750 46 630
Lowast 12510 9.094 7.412 8513 6 716 6816 5734 5014 4972 7618 6 850 15 390
Highost 190 300 17.760 10 030 57.910 36 270 46 280 13.940 8.501 19 020 78.740 117.400 108 000
Poak flow 218 40 88.57 10.28 8332 5318 50N 18 81 1087 2343 9327 125 00 10 50
Doy of poak 13 2 22 9 28 13 9 22 g 13 14 13
Monthly totsl
{rmithon cu M) 114 8O 28 68 22.30 44 98 32 32 3996 2302 1561 2303 60 72 56 237 124 90
Aunott {mm} 52 13 10 20 15 18 10 7 10 27 26 57
Rawnlall {mm} 70 9 17 64 70 59 0 25 87 74 64 90
Statistics of monthly data for previous racord (Dec 1936 to Dec 1992)
Moan  Avg 28.150 27.470 22270 15140 11.330 B8 685 6678 6§ 792 6.958 9527 17,560 22 810
flows" Low 5 143 4868 2.261 3237 2220 1935 2 256 2042 1968 2485 2681 1.549
{yoar) 1950 1944 1944 1938 1944 1944 1976 1943 1959 1959 1942 1943
High 73.520 77.930 75.600 35.100 37,680 27 380 42 220 16.100 24.200 45 420 55910 65 160
{yoar) 1929 1977 1947 1987 1982 1977 1968 1969 1960 V960 1960 1965
Runotff: Awpg 34 30 27 18 14 10 8 8 12 21 28
Low i1 [ 3 4 3 2 3 2 2 3 3 4
High 89 85 92 a2 46 32 51 20 28 55 66 79
Raintell: Avg. 80 43 48 44 54 54 57 69 55 59 64 60
{1937- Low 13 3 5 5 a 10 8 5 3 6 8 15
19921 Hgh 127 122 140 94 130 121 122 130 127 150 163 121
Summary statistics Factors affecting runoff
1993
For 1993 For recond As % of ® Reservoir{s) in catchment.
preced:ng 1993 pre-1993 ® Flow influenced by groundwater abstroction
Maan flow (m2a='} 18 600 15230 122 and/or recharge
Lowost yoarly meen 8 895 1944 ® Abstraction lor public water supplies.
Hhghast yosty moan 25020 1960 ® Flow reducad by industrial and/or
Lowost monthty mean 5828 Aug 1.935 Jun 1944 agricuhtural abstractions.
Heghost monthly mgon 46 630 Dec 77930 Feb 1977 ® Augmentation from efluont returns.
Lowus! daitly maan 4972 5 Sep 1274 4 Cct 1959
Highast daily masn 190 300 14 Jan 277.100 11 Jul 1968
Peak 218 400 13 Jan 371 00O 11 i 1968
10% sxcosdance 44110 33840 130
50% excosdanca 10 150 819 124
95% axcoodenca 5 587 2970 188
Annyal total (rulion cu my) 586 60 480 80 122
Annual runal {immmj} 26% 7 122
Annual rewnfasll {mmy) 699 657 105
1941.20 smntall averogs imm) 672

Station and catchmant deacription

Velocity-area siauon Recording site, control and gauging sito aro widely separated; racording 8l b site whare all flows contained, Gauge site can
measure out-of-bank flows. Extensive modification 1o flow regime trom abstractions and returns. Larga catchment of low rehef. draining
srgillaceous rocks almost axclusively. Contains many large towns, but chief land use is sgriculture.
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HYDROLOGICAL DATA: 1993

054008 Teme at Tenbury

Grud raferenco” 32 (SO) 597 686

Maasuning suthorny NRA.ST

First year. 1956

Daily mean gauged discharges {cubic metres per second)

DAY JAN
] 10130
2 9 653
3 9327
4 94/8
5 12510
6 15 000
7 12 940
8 11810
9 12 340
10 41020
" 48.800
12 34720
13 74130
14 68.660
15 67230
16 56.010
17 44 140
18 34 320
19 30770
20 27.580
21 24510
22 23 440
23 23 700
24 23120
25 21290
26 19 250
27 19 270
28 18 760
29 t6 930
30 15 550
n 14 540
Average 21410
Lowons! 9327
Highest 74 130
Poak Mlow 106.60
Day of peak 13
Maonthly 101al
{mulon cu m} 73 56
Runalf (mmj 6%
Rawnts¥ (mm) B?

Fip
13870
13 200
12 430
11900
1 260

10 690
10.230
9877
9 665
9.437

8073
8685
8377
8137
7854

7734
7552
739
7123
6812

6627
6 406
6 226
6092
6128

6.183

5887
5 601

8581
5 601
13870

14 03

20 /8

18
7

MAR

5602
6.642
5343
5160
5101

5047
4 930
4.843
4 798
47119

4 688
4 603
4535
4 399
4 250

4191
4130
4 058
3.950
3957

aon
4116
3.880
371
3593

36544
3 585
3576
3536
36N
3832

4349
3.536
5 602

5.70
2

11.65

10
1%

AFPR

3867
38672
4 304
51
7838

720
10 53D
10.040
53510
37 080

38130
38 820
26.050
20 000
16 260

14 080
12650
11 690
10 740
10020

9316
8772
9 0b6
8458
8891

8923
8 385
7.718
73IN
7 080

14 220
3672
53510

68.28
9

36 86

N2
87

Lavel sin (m 00). 48 00

MAY

€787
6436
60561
5803
5.640

5 450
5276
5122
5026
5152

5258
4 850
4.742
4.741
4538

4521
5 482
6.081
5 258
5666

9 287
6.502
5725
5 336
6807

12.280
12 870
11610
10 240
13230
12.060

6 901
45N
13 230

16 38
26

18 48

16
86

JUN
10 450
10 520

9257

8197

7.459

6 938
6 407
6 D55
5856
6476

27140
40 320
24 400
28 340
22 280

19 240
16.700
15920
12 850
11080

10050
9235
8 476
NS
7.201

6 898
6525
6114
5893
5612

12 320
5613
40.320

59.66
"

3192

28
69

Statistics of monthly data for previous record (Oct 1956 to Dec 1992)

Mgan  Avg 28 460
flows Low 6 281
{yuar} 1964
High 51 630
{year} 1960
Runoff  Avg &7
Low 15
Hgh 122
Rainfal Avg. a7
Low 23
Hgh 157

Summary statistics

Maen flow m’s~")
Lowas! yearly maan
Highest yearly mesn
Lowest monthty mean
Hagjhats1 monihly mean
Lowest daity mean
Highest daly mean
Paak

10% exceedence
S50% oxceodance
95% excecdance
Annual total (mulkcn cu m}
Annual runoff (mm)
Annual (ainfoll {mm)

24 870
7.267
1992

58 160
1980

53
16
124

64
8
138

For 1

13 480Q

2950
48 220
2 145
86 970
106 600
36 900
6951
2720
42510
ars
858

1941 70 rointal averaqe (mm)

Station and catchmaent description
Velocity-aren station wilh a gravel control. Upstream shoaling may render low flow rating vanable from year 1o year. Rarely goes out of bank.
Adjustments sall and dispersed; natural catchmaent. Left bank charactensed by high relief hills and broad valluys. Steep and narrow on tha night
bank Geoloygy mainly Palacozoic sediments wath Pre-Cambrian crystalline rocks of the Langmynd. Relatively Drift free. some valley gravel and
Bouldar Ctay in the lower reaches. Forestry, grazing.

21330

7435
1976

51840

1981

50
18

123

70
5

146

993

Aug

5 Sep
23 Dec
13 Jan

14.700 10050 5319
4599 2569 1558
1990 1976 1976

32 850 35 380 13.090
1987 1969 1969
34 24 14
" 6 4
75 84 30
59 61 59

? 9 12

132 174 125

For tecord
praceding 1993
14 240
7.219 1964
23 490 1960
0 744 Aug 1978
68 160 Feb 1990
0647 27 Avg 1976
248 300 4 Dec 1960
266 500 4 Dec 1960
33920
428
1531
449 40
396
856
878

JuL

5.266
4 396
4816
4.653
4 452

4 286
4173
4191
5230
4 302

4,368
4 0396
4636
5.5

- 5138

4 866
4249
4.207
4912
4431

3.992
3740
3624
3829
3825

3835
3.825
3 825
3 835
723
3323

4.350
3323
§ 581

5 88
14

1165

10
68

4053
1010
1976
215820
1968

10
2
52

59
15
122

1993
As % of
pre 1993

9%y

109

178
95
95

100

AUG SEP
3132 2261
3122 2187
jon 2.182
J3.247 2155
3839 2145
3450 2.190
31292 219
3186 2477
3092 3.370
2.981 5152
3078 38
3176 4277
3.067 10 320
2922 B 445
3 486 7199
3.108 7097
2.842 7117
2nsg 6.269
2683 5538
2 605 5487
2687 5532
3153 5252
3086 4799
2 836 4577
2.632 4354
2 565 4129
2.506 3922
2487 Jan
2450 31824
2403 5541
229
2950 4588
22N 2145
3839 10 320
396 1323
5 13
7.90 11.89
7 10
46 N
4142 5 909
O 744 1.075
1976 1990
16 680 29 650
1957 1958
10 14
2 2
39 68
73 17
23 3
70 21

Factors atecting runoHf

1993

Catchment area (sq km} 1134 4
Max alt. {m OD). 546

ocT

1149
9 506
7895
7 564
15 300

17 740
14 710
13 860
17 080
12 850

14.400
18.670
37 8%0
28 7110
20 480

15.800
13,140
11370
10 240
9474

8 730
7932
7433
1020
6.645

6.323
6.119
59
$ B30
5576
5 405

12170
5 405
37.890

4511
13

3259

29
87

10 730
1347
1959

43130
1960

25
3
102

75
17
183

NOV

5317
5249
5 %34
5510
5232

5103
4 958
4 801
5095
2N

6.305
8 208
65 070
71240
44 010

29 090
22 080
17.940
15 300
13 400

12.300
10 950
1o
9728
9 792

98
9379
2870
8.875
11130

14 850
4 B0t
71240

a3.98
13

38.49

34
73

16 520
Josay
1975
50 140
1960

38
115
82

33
169

DEC
10270
9945
9.959
13 130
12 10

12420
271140
34700
50 920
37180

28 540
£8 010
70120
&9 180
77 900

64 380
52610
46 360
60930
65.200

62 680
70610
86 970
82 520
62 070

47 110
36 590
58 540
53 160
58 390
55 B40

43 230
9 845
86 970

103.30
23

129 20

114
162

24 720
5.567
1975

57 290
1965

13
135

22
183

® Augmentation from effluent returns.

@ Nutural to within 10% at 95 percentile flow.




RIVER FLOW DATA

056001 Ushk at Chain Bridge

Meosuring outhority: NRA-WEL

Grid reference. 32 (S0O) 345 056

Firat yoor. 1957 Lovel stn. (m OD}
Daity mean gauged discharges (cubic metres per second)
DAY JAN FEB MAR APR MAY JUN
1 16.750 33310 9664 7291 13670 23670
2 15.790 30 320 9454 6.738 12 720 27 240
3 15.140 27.730 8927 9732 11820 23 430
4 17.470 25.580 8623 13 480 111370 19,490
5 21310 23.790 B 468 45.040 10 580 16.950
-1 25.740 22.120 8 401 21.060 10120 15 290
7 25.300 20 950 8 209 19 490 9 645 13810
a 24 540 20130 ams 21330 9.213 12 610
9 39.380 19 080 7826 71.9%0 8 999 12 060
10 220.400 17.930 7703 36820 8976 19 440
1" 133.400 17.020 7.784 41.940 8 743 43 410
12 79.650 18 080 7.504 39990 B 363 43 460
13 181 000 16.150 7.274 34 390 8208 26 350
14 98270 14.530 7084 26.860 8 529 28 490
15 165.800 14.220 6 950 23 050 8 204 24 910
16 94 370 13 960 €874 20.550 9962 37.540
17 95.970 13.280 6.859 19 520 38420 30 3%0
18 67.530 12.750 € 705 18.430 28 970 33120
19 17.010 12.180 & 609 17 660 20 380 24 590
20 136.000 11840 6437 16 200 15 630 21220
21 120 800 11.280 6527 16 070 12.750 18 550
22 100.800 10950 7.325 15.480 12 380 16.800
23 87.170 10 800 N2 27.360 11 840 15.320
24 71.440 10 360 6671 20.750 10 740 13 880
25 54 150 10 370 8 322 24.380 11020 12.780
26 631510 12 Q50 6138 20 780 18.590 12,140
27 71.55%0 10 680 6055 18 730 20 680 11.570
28 $6.000 9913 € 025 17.110 15 630 10 590
29 48.120 6033 15 650 15.060 9952
30 40.870 6.502 14 630 46 080 9424
n 37.690 8.387 31230
Avarega 74.470 16 720 7382 22420 15140 20 950
Lowost 15.140 9913 6023 6.738 8 204 9424
Higzhast 220.400 33.310 9 884 71990 46 080 43 480
Post flow 3.27 9.72 101.50 69 60 73.99
Cay ot pask 10 1 9 17 0
Monthty 1018l
{mallion cu mj 199.50 40.45 19.80 60 70 40.55 54 30
Runolf (mmj 219 44 22 67 a4 60
Rainfsl (mm) 230 15 28 18 1M 93
Statistics of monthly data for previous record (Mar 1957 to Dec 1992}
Moan  Awvg. 52.110 42 860 35130 21.850 16 630 10 B850
flows: Low 10 850 12,880 10010 8121 6051 4273
{year} 1964 1963 1862 1974 1990 1957
High 88850 1186000 100 700 49.330 46 530 26 740
{yoer) 1974 1990 1981 1965 1983 1972
Runolt: Avg 153 114 133 68 49 3
Low 32 4 29 23 8 12
Hagh 260 208 296 140 137 76
Ramts- Avg 159 114 18 85 a6 7
Low 28 10 15 -] 9 V7
Hagh In 289 303 17% 2 144
Summary statistics
For 1993 Far record
procadeng 1993
Meaan flow {mYs~ ")} 27.090 27 830
Lowesi yosarly mean 14 880 1973
Highest yoarly mean 44 050 1960
Lowest monthly meun 7.272 Auy 2.698 Aug 1976
Highast monthly mesn 85 580 Dec 116.000 Feb 1950
Lawos1 daity maan 3.932 6 Sep 1 607 27 Aug 1978
Highas1 doily moan 236.300 19 Dec 585.400 27 Dec 1979
Pask 369000 19 Dec 945 000 27 Dec 1979
10% exceodance 71440 63.890
50% axcoodance 14.700 16 480
95% axcesdance 5.968 4 185
Annual total {mduen ¢y M) 854 30 a78.20
Annual runaft {mmj 917 963
Annyal rainiall (mm) 1364 1388
194 1.70 ranfall avarage (mmj 1378

Station and catchment description
Valocity-area station; permanent cablaway. Low flows maasured at complementary station downstream (56010 - Trostrey wair). Thore 1s 8
partial impact on flows resulung from three largo oxisting public woter supply reservoirs in upper catchmant Intaka 1o canal upsiream of qauge
Somao naturalised {lows available. Gealogy - manly Old Red Saondstona. Hill farming in uppar areas. with dairy or ivestock farming below; forest
3%. Poaty soils in uplands, seasonally wet.

22,60

JuL

8916
B8 517
813)
7780
7.4

7070
693
6 954
12 430
9.924

8 284
7419
7742
12570
11 400

14 890
10 660
9180
1570
9419

8 362
7851
7527
17 090
11.270

9 884
10510
10150
11 400
10 620
8 656

3 894
6931
17 090

2908
24

2596

28
102

8161
3390
1976
27 490
1968

24
10
81

78
21
12

1983
As % of
pra-1993

87

12
a9
143
87
97
98

1993

Catchment sraa [sq km): 911.7
Max it [m OD}: B86

AUG StP ocT NOV DEC
8 169 4397 17.880 9 716 20.500
8485 4 266 20 470 9.514 18.170
9.341 4170 15.400 10,790 21.380
8733 4044 15 440 11.180 68.010
14 270 3953 33.640 9.892 33370
9529 3932 48 670 9352 36 380
8.537 4434 43.870 8 968 76.940
7992 71 45610 8.761 143 600
8119 48070 41930 9 080 77.520
8657 28 290 55 200 16.150 67 700
ang 17130 50.790 11.850 48.550
10 00O 1B 760 47 870 1700 132 200
8215 29 660 79 680 931780 116.700
7 285 19 320 45.060 81000 120600
7012 15 680 35.990 35780 145400
6661 14 770 29 740 27.650 101.400
6182 13.470 25 530 23150 79.540
5924 11 550 22510 20 220 158.000
5.728 10 700 20.350 18000 226 300
5545 1 e 18 770 16.210 125.000
5674 14 §20 17 300 15 460 83 740
7049 18 180 15 780 14100 118 700
7.759 16 220 14.710 13100 102.400
6 188 13 710 13810 13 980 716 860
%577 12 480 13.060 22810 60 490
531 11170 12 380 19.560C 48 240
5103 10 290 11 Ba0 15.880 42.770
4933 9710 11.480 14520 12710
4 855 11.010 11 160 15 710 72.230
4.730 18 460 10 490 27.220 71.310
4582 10 050 77510
7.272 13.760 27 630 19 B40 85.580
4582 2932 10 050 8.761 19.170
142710 48070 79 880 92.780 236 300
17 B6 80 38 103 90 12710 369 00
5 9 13 13 19
19 48 35 66 74 17 51.43 229.20
21 39 a 56 251
52 135 109 95 276
10 820 15 900 28 100 40 080 50.230
2.698 2.939 4 303 13 760 17 770
1976 1959 1978 1988 1988
38 540 45 680 86 350 99840 112.700
1985 1974 1967 1960 1959
32 45 a3 14 148
8 8 13 39 52
13 130 254 284 3
99 120 138 149 187
25 8 19 55 46
247 259 325 323 %

Factors affecting runoff

& Roservoir{s) in caichment.

® Absiraction for public water supplies.

® Augmeniation from surface water and/of
groundwatar




HYDROLOGICAL DATA: 1993

062001 Teifi at Glan Teifi

Maasuring suthonity: NRA-WEL

Gnd raforence 22 {SN) 244 416

First year: 1959 Lovel stn. (m QD). 5 20

Daily mean gauged discharges [cubic metres per second)

DAY JAN FEB MAR APH MAY
1 16 730 41 780 12.900 4231 11 310
2 15 750 36 990 12520 8 692 10.730
3 16 050 31980 11980 10 250 10 230
4 1B.340 26310 11520 17.130 9.776
5 24 780 23.660 V1320 41170 9 369
6 24 960 21850 11 250 25 000 8936
7 22340 20010 10970 39 300 8 600
8 23170 18.690 10 560 39 830 8233
9 34 500 17.530 10 230 61110 8 142

10 98 880 16 400 9876 45 330 7.985

" 95 330 15 400 9 654 38 270 ? 606

12 78 350 14 540 9 383 32 200 6 692

13 160 300 13810 9 002 29 140 6.784

14 08 860 13120 8681 24120 7672

15 118 500 13,540 B 378 21250 87614

16 94 700 13710 8 357 19 400 23310

17 83.430 12 8aQ 8617 18 460 64 890

18 67 340 12 260 8530 18 440 45 430

19 67 750 11 800 7 897 19 610 43.790

20 80170 11 080 7 609 18 030 31300

pal 79.210 10 680 8.569 16 9500 25.710

22 74 500 10 980 1+ 720 16 560 22.630

23 66 920 10.220 10 660 18.800 20 040

24 §7.240 4719 8935 16 560 24 460

25 48 870 15 140 8.202 15 790 25 670

26 59 430 16 850 1 805 16 460 31 600

27 113000 148710 7562 15 030 28 200

28 115 000 13 700 7 555 13610 24 430

29 17810 7 643 12 580 25 650

20 58.480 10.520 11 BBO 47 840

n 47 560 10 230 39 080

Averaye 63 390 17 470 9 637 22970 21320

Lawest 15.750 4719 7 555 8 692 6.692

Highest 116 500 41780 12 800 61110 64 990

Poak flow 123.70 44 14 13.19 67 87 7113

Day of peak 15 1 1 ] 17

Maonthly total

{rmilkoer cu M) 168 B0 4227 2581 59 54 57 1

RunoH (mm} 190 47 29 67 64

faintsl (mim} 203 a 37 100 145

Statistics of monthty data for previous racord [Jul 1959 to Oec

JunN
35270
31630
28 880
24 0
21.460

19100
17.440
16 090
15.950
22.250

101 200
118 700
90 640
75430
61830

70080
60 600
56 550
46 920
40.730

34 060
28830
25 180
22 240
20010

18.920
19.300
17 220
15.320
+4 240

39030
14 240
118.700

143 60
11

101.20

13
127

1992 —incomptete or missing months

7Y
13120
11 440
10 690
10 160
9 555

9105
8 765
9.116
13 470
11.920

11.550
11720
13 340
23 460
24 830

23980
19 000
16 180
16 640
14 620

12 760
11.350
10 740
10 950
10 230

10 890
11,990
11.910
13 830
14 840
13 480

13410
8.765
24 830

26.99
14

35.92

40
103

Moan  Avg 48.000 a8 780 32310 22 760 17 OBO 10870 8.253
flows Low 7 086 11.140 8 280 7 481 4228 29715 1819
{yoar} 1963 186% 1962 1974 1984 1984 1984
High 106 000 87130 96 730 41 810 36 780 44 700 24.930
{yeor) 1974 1980 1981 1985 1979 1972 1968
Runotf- Avg 144 106 97 €6 51 32 28
Low 21 30 25 22 13 9 &
High 318 226 290 21 110 21 75
Ranfall: Avg. 146 97 106 86 76 B8O 80
Low 28 2 ?5 10 17 17 25
High 326 213 312 163 168 148 166
Summary statistics
1993
For 1993 For tecord As % of
precedng 19913 pre- 1993
Mean flow im?s~7) 29 450 28 440 104
Lowws!| yoaty mean 18 860 1964
Highost yaarty moean 38 230 1974
Lowest monihly mean 9637 Mar 1073 Sep 1959
Highast monthly mean 15170 Dec 106.000 Jan 1974
Lowaest daly mean 6.255 & Sep Q. 25 Aug 1976
Highast daily maan 129 900 14 Nowv 373 600 18 Oct 1987
Paak 146 000 18 Dec 448 8O0 18 Oct 1987
10% axceedance 74 950 63870 m7z
50% excewdance 17 600 18 680 94
95% axcoodance 7744 3000 258
Anngal total {mifon cu m) 928 /0 897 50 103
Annual runotf ([mm) 1039 1004 103
Annual rainfall [mm) 139 1350 103

1841-70 ramisll averaqe (mmj 1364

Station and catchment description

AUG
11310
10990
10810
13.520
14 600

13.140
11 850
11290
13270
14 930

15 340
14 710
12 980
11.350
10 380

9704
8.925
8 046
r 722
7704

10410
16 880
16.020
13130
10 840

9 860
9 144
8613
8 3ab
8 185
781

11 350
7704
16 BBO

2339
27

30 39

34
77

12 420
1127
1976

39 210
1985

a7
3
118

102
16
235

1993

Catchmgnt area (sq km): 8§93.6
Max alt. {m QD) 593

SEP ocT NOV DEC
7515 21 360 9983 29070
7 245 20 920 9776 26 610

7075 28010 18 350 35 260
6 799 32090 13.890 61400
6 497 44930 12190 48 950

6.255 62 070 11,150 56.180
6.525 63 350 11.010 75180
7483 49 380 11430 87870
1% 920 46 700 22 050 78 640
22270 42 840 28110 71.270

18 650 39620 27.960 55 160
17 300 37 740 38 650 86 600
16 250 33360 124900 106 000
14 660 28950 129900 106 200
12 830 27150 99.140 99.230

12 490 24 380 67.650 83 160
11 800 21940 50 970 81270
10 560 20 320 42520 1102300
10670 19 070 36240 129200
14 420 18 220 31080 108200

46 400 17 360 27 470 83370
37180 16 340 24 350 89 840
28 520 15.440 22000 88 790
23 140 14 650 22 540 837110
21140 13510 24670 74 790

19 950 12 490 23970 59 080
18 720 12 000 20 980 55.510
16 740 11610 18 940 72730
16 380 11.140 23 900 64 760
22830 10 680 29.110 60310

10 310 61.550

16.140 26.740 34 530 751470
6 255 10 310 9776 26.610
46 400 63350 129800 129 200

54 84 /N 138.50 146 00
Fal ? 14 18

4184 7162 89.51 201 30

a7 80 100 225
110 72 137 248

total 0.2 years}

15 640 34 930 46 660 §2.800

1073 3886 16.060 17.270
1959 1972 1983 1991
48.680 102 000 £5.130 93 980
1974 1981 1986 1965
438 105 135 159
3 12 a7 52
141 306 247 282
14 152 153 158
10 40 .75 28
242 293 279 315

Factors affacting runoff

@ Rasorvoir{s} in catchment.
® Abstraction for public water supphes

Velocity-arcs slanion. Straight reach {width: 35m). natural control. Flood flows spill over nght bank. Public water supply /mpounding resernvoirs 1n
upland area wherp there 1s mosily hill larming Tregaron bog {10 sq. km } has partial etfect on flows. sensibly natural regime Georogy - mainly

Ordovician and Siurian deposits. Dairy farming predominates in southarn arca Forest: 5% Peaty soils on hills, seasonally wet.
Tragoron bog), most of the lowaer arcas have soils with parmeable substrate.

part from




RIVER FLOW DATA

067015 Dee at Manley Hall 1993

Measuring authority: NRA-WEL Grid reference: 33 (SJ) 348 415 Catchment area (sq km): 1019.3
First year: 1937 Level stn. (m OD): 25.40 Max alt. {m OD): B84
Daily mean gauged discharges |cubic metres per second)
DAY JAN FEB MAR APR MaY JUN JuL ALG SEP oCcT NOV DEC
1 17.800 35.520 10.530 11.220 10.750 45.910 9.694 12.780 10.980 15.930 9.969 13.800
2 17,690 .20 10.730 10.820 10.180 36.220 9.570 12.210 10.890 15.100 10.210 17.930
3 16.280 28.840 10,440 12.610 9.857 29.600 9.706 11.090 0.760 14.310 11.040 24.670
4 18.990 26.410 10.270 13.890 9.951 25.530 10.010 18.580 10.670 14.410 11.820 44.940
5 24.880 23870 10.620 26.710 10.240 21.290 10,080 43.660 10.540 15.200 14.690 37.410
6 24520 21.580 10.710 36.110 10.240 18.220 9.794 29.000 10.260 16.450 15.640 46.230
7 23.440 20.080 10.280 34.480 9.840 16.350 9.766 19.820 10.650 18.380 16.600 86.620
8 25.580 18.030 10.060 34.860 9.874 15.100 9918 18.570 12.830 22.010 17.660 158,700
9 34.390 18.610 9.883 81.200 10.050 14.090 10.380 20.070 26.120 20.970 16.320 189.100
10 71.650 15.500 10.210 88.310 11,460 15.090 10.090 20.920 31.000 20.220 17.890 143.000
11 78.200 14.100 9923 58.650 13.000 55.580 10.350 28.760 28.450 18.930 15,460 102.900
12 69.440 12.820 9.867 45 420 30.450 £6.290 10.010 37.240 34.520 36.580 16.110 121.200
13 69.960 11.980 9.951 30.420 11.550 43.380 9.980 29.030 62.280 35.230 38.87C 116.600
14 58.760 11.300 9.799 25.240 12.990 34.310 11.190 21.600 44 960 28.360 65,880 131.9C00
16 92.150 10,750 10.020 22,690 12.980 28.19¢ 12.290 22.340 39.870 24.930 47,500  140.500
16 82.370 10.280 10.570 22,780 28.880 26.720 11.360 18.570 34,130 22.370 40.700 133.400
17 70,100 10.139 11.650 23.890 66.150 23.690 15.980 15.730 29.250 20.590 36580 103.500
18 57.620 2.981 10.460 32.260 63.480 22.8680 17.390 14.970 24.440 18.640 34340 108.000
19 62.520 9.726 10.080 39,450 43.360 20.730 15.020 14.480 22.400 16.640 31.950 166.200
20 74,360 9.321 10.280 34.200 30.500 18.670 12.560 14.360 22.820 15.620 29910  146.500
FA| B5.680 9.074 10.930 26.820 38.030 16.330 9.647 14.240 21,830 15.220 28.560 110.700
22 86.550 9.001 11,520 19.300 27.980 14 660 9.139 15.280 20.240 13.160 25970  173.800
23 B85.450 9.527 10.500 19.050 24.330 12.910 9.204 15.140 19.250 11.900 20410 177.900
24 75.600 9.438 9.824 20.820 22.420 11.600 10.680 14.010 19.040 11.07Q 16.180 143.700
25 65.550 9.570 10.150 21.810 45210 11.420 11.200 13.270 18.320 10.370 15.440 98.330
26 58.210 10.920 10,470 20,310 43.740 11.070 10.800 12.820 17.640 9.846 14.710 73.580
27 64.950 11.490 11.080 19.970 43.400 10.260 12.880 12.440 17.160 9573 13.060 58.890
2B 80.100 10,920 11.360 17.010 35.800 9.750 16.120 12.130 16.080 9.619 11.900 865.850
29 52.430 11.350 14,280 30.140 9.446 15.020 11.840 15.800 9.684 11.180 99.150
30 45.580 11.680 11.450 45.160 9.809 15.280 11.680 17.090 9.763 13.420 102,400
N 40.690 11,430 59.680 13.19¢ 11.210 9.647 98.100
Avarage 56,250 15.270 10.510 28.590 26.180 23.200 11.560 18.310 22.380 17.120 22300 104.70C
Lowast 16.290 9.001 9.799 10.820 9.857 9.446 9,139 11.080 10.360 9.573 9.969 13.800
Highast 92.150 35.620 11.580 81.200 66.150 66.290 17.390 43.660 62.280 36.580 65.880 199.100
Peak flow 117.60 38.19 11.97 89.15 79.87 9162 19.26 63.85 74.53 46.12 80.01 264.70
Day of pesk 15 1 30 9 17 11 18 4 13 12 14 g
Monthly total
[milhon cu m) 148.00 36.94 28.16 7410 7012 60.13 30.97 49.05 58.01 45.86 57.81 280.40
Runoff (rmm) 145 a6 28 73 69 E9 30 48 57 45 57 275
Rainfall {mm} 192 20 28 131 162 B1 92 94 115 60 81 373

Statistics of monthly data for previous record (Oct 1937 to Dec 1992}

Mean  Avg. 51.840 44.780 33.890 24610 17.230 13.800 13.000 17.180 23.240 33.110 47070 52.110

flows: Low 13.460 7.858 8.128 7.847 4.273 3.742 3.113 3.288 3.052 4.216 11.580 18.610
{year) 1964 1963 1943 1838 1938 1961 1949 1955 1849 1947 1837 1963
High 109.300 106.700  103.700 61.030 41.940 31.240 40270 59.400 £9.470 82470 103.000 105.200
{year) 1948 1946 1847 1870 1869 1972 1957 1957 1850 1967 1960 1965

Runoff: Avg, 136 107 B9 83 a5 35 34 45 59 87 120 137
Low 35 19 21 20 11 10 8 9 B 11 29 49
High 287 263 273 155 110 78 106 156 177 243 262 277

Rainfall: Avg. 161 111 106 85 90 82 93 108 118 141 159 157
Low 41 14 33 10 18 13 20 9 13 25 15 36
High 338 252 251 182 197 168 244 Zn 3086 317 300 314

Summary statistics Factors affecting runoff

1993
For 1993 Far record As % of *® Reservoir(s) in catchment.
preceding 1993 pre-1993 ® Abstraction for public water supplies,

Masan flow {m2s~") 29.950 30.930 97 # Flow reduced by industrial and/or

Lowest yearly maan 20.460 1964 agricultural abstractions.

Highest yearly mean 44 600 1954 #® Augmentation from surface water and/or

Lowast monthly mean 10.510 Mar 3.052 Sep 1948 groundwater.

Highest monthly mean 104.700 Dec 109.300 Jan 1948

Lowast daily mean 9001 22Fab 1.926 30 sl 1948

Highest daily mean 199,500 % Dec 521.000 14 Dec 1964

Poak 264.700 9 Dec 665.400 14 Dec 1984

10% excesdsnce 69.350 70.540 98

50% exceedance 16.950 19.340 88

95% axceadancae 9.758 5.307 184

Annual total [million cu m) 944 .50 876.10 a7

Anpual runoff {rmm) 927 958 97

Annual rainfall {men) 1429 1403 102

184 1-70 rainfall average (mmj 13856

Station and catchment description

Asymmatrical compound Crump profile weir, checked by current meter. Drowns at flows above 200 cumecs. Low flows maintained by releases
from major river regulating res. {Celyn and Brenig). Data prior to February 1970 is poorer quality - based on d/s Erbistock (67002, area: 1040.0
8q. km.} flow record. D/s flood attenuation is notable. Geology is 76% shales, slates, mudstones and palaeozoic grits; 26% extrusive igneous
and Carbeniferous rocks. 80% grazed open meorland, 12% forestry, remainder arable, urban negligihle, :
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HYDROLOGICAL DATA: 1993

068001 Weaver at Ashbrook

Measuring autherity: NRA-NW
First year: 1937

Grid reference: 33 {SJ) 670 633

Level stn. (m OD): 16.30

Daily mean gauged discharges (cubic metres per second]

DAY JAN FEB MAR
1 3.796 6965 2,696
2 3.638 B6.055 2.664
3 3.541 5.703 2573
4 3.639 5587 2.462
5 5.839 5116 2.458
3 8.181 4,686 2.454
7 6.915 4533 2417
8 6.148 4.421 2.401
9 7.147 4.283 2.367
10 12.750 4.003 2.330
1 20820 3816 2.310
12 13.110 3.624 2.307
13 18.010 3.530 2.286
14 21.810 3.395 2.220
15 21.560 3.336 2.155
16 16.650 3.237 2.138
17 11.060 3.386 2178
18 8.497 3.488 2.160
19 7.738 3.299 2.105
20 7.038 2.894 2071
21 6.078 2.820 2.070
22 5.730 2812 2.300
23 6.412 2.860 2.187
24 6.335 2.896 1.971
25 5.701 3.004 1.921
26 12,920 3.084 1.883
27 19.690 2.953 1.877
2B 15.030 2.706 1.876
28 12.350 1.876
30 10.260 .91
3 8.498 2.067
Average 10.190 3.874 2.216
Lowest 3.541 2.706 1.875
Highest 21.810 6.965 2.696
Peak flow 28.32 7.44 2.80
Day of peak 14 1 1
Monthly total
{million cu m) 27.29 9.37 5.94
Runoff (mmj 44 156 10
Rainfall {mm} &5 8 12

APR MAY
2.045 2.176
1.964 2.105
2.457 2.035
2.695 2.047
3.611 2.009
3.013 2.027
2.67% 2.050
2.565 2.040
14.490 2.168
14.350 2.910
7.323 3.476
7.305 2.693
7.045 2.522
4.930 3.524
4.023 2.684
3.420 2.506
3.146 2.784
3.462 2.694
3.120 1.794
2.903 2.351
2.6 3.102
2.547 2,520
2816 2.136
2.476 2.305
2.751 1.814
2.590 5.609
2.452 22.970
2.283 29.880
2.340 17.500
2271 14.930
12.880
4.063 5295
1.964 1.794
14.490 29.890
24.07 3388
9 28
10.50 14.18
17 22
63 111

JUN

9.224
7.034
5.181
4.344
3.728

3.236
2.901
2.644
2.619
3.106'

17.690
18.920

B.768
13.290
10.530

6.771
5.604
6.213
4.165
3.471

3.061
2.828
2.645
2.394
2.260

2.205
2.123
2.000
1.873
1.829

5.425
1.873
18.920

26.34
11

14.06

23
59

JuL

1.881
1.769
1.726
1.68%
1.694

1.630
1.629
1.678
1.982
27156

2.108
1.827
2.260
3112
4.783

3.633
3.051
3.313
4.234
3.484

2.286
2.451
1.995
1.901
1.995

1.994
212
2.066
2.800
2.176
1.807

2.371
1.629
4,783

6.15

15

6.35

10
78

1993

Catchment area (sq km): 622.0

AUG SEP ocT
1.696 1.238 2.739
1.745 1.308 5.325
1.729 1.338 3.766
2.150 1.296 3.202
2.370 1.247 10.270
1.889 1.260 14.790
1.849 1.375 9.255
1.817 2.59% 5.929
2615 2.41% 11.080
2.445 2.665 7.839
2779 2.000 5.434
3.539 2.042 12.260
3.039 2715 11.020
2.882 2.418 7.962
3.751 2.400 5.361
2.627 2.217 4.066 .
2.091 2.174 3.381
1.925 1.940 3.104
1.860 1.756 3.084
1.864 2.138 3.244
1.618 2.538 3.134
1.794 2.3256 2.766
1.660 2.000 2.539
1.564 1,895 2.440
1.465 1.781 2.367
1.483 1.686 2.334
1.650 1.626 2.297
1518 1.583 2.292
1.408 1.618 2.218
1.364 2.067 2.156
1.328 2.085
2.050 1.922 5.153
1.328 1.238 2.085
3.751 2.715 14.790
5.74 3.42 16.61
14 8 6
5.49 4.98 13.80
9 B8 22
49 62 58

Statistics of monthly data for previous record {Oct 1937 to Dec 1992—incomplete or missing months total 1.8 years}

Mean  Avg. 10.380 8.016 6.808

flows: Low 1.966 2378 2.183
{year) 1964 1965 1938
- High 21.950 19.860 18.580
{year) 1938 1980 1947

Runoff: Avg. 45 35 29
Low 8 ] k]
High 95 80 20

Rainfall: Avg. 67 49 51
Low 18 2 16
High 145 145 127

Summary statistics

For 1993

Mean flow (m?s—1) 5.706

Lowest yearly mean

Highest yaarly mean

Lowest monthly mean 1.922

Highaest monthly mean 19.640

Lowest daily mean 1.238 1

Highest daily mean 36.280 15

Paak 41.420 14

10% exceadance 15.180

50% exceedanca 2.865

95% exceedance 1.633

Annuai total {(million cu m} 179.9C

Annuat runcff {mm) 289

Annual rainfall {mm) 742

1941-70 rainfall average (mm)
'

Station and catchment description
Initially a river section {from 1937). Early gaugings lost; rating accuracy unknown. Mobile control. Data before 1972, particularly low flows,
unreliable. Unstable low flow rating led 1o relocation 400m d/s with anvinformal Flat V control and cableway in 8/78. Prone to weed and algal
growth. High flow rating {above 40 cumec} has yet to be defined. Flat catchment includes western half of Crewe. Post glacial deposits over

{mostly) Keuper Marl.

4919
1.491
1938

11.760
1986

3.684
0905
1946
22.720
1969

20 16
6 4
49 o8

49 58
2 9
98 194

For racord
pracading 19
5.639
2.752
9.209
0.641
22720
0.394 17
84.950 9
212.400 B8
12.380
3.201
1.1489
178.00
286
750
765

Sep
Dec
Sep
Dec
Dec

2,754
1.125
1962
6.996
1954

1"
5
29

59
i3
142

a3

1964

1954
Aug 1976
May 1989
Aug 1976
Feb 1946
Feb 1946

2711
¢.737
1976
12.750
1968

12
3
65

67
16
168

1993
As % of
pre-1993

101

123
a0
142
™
101
99

2.948 3.164 4.399
0.641 0.918 1.184
1976 1964 1847
8.405 16.9%0 15,970
1971 1957 1954
12 13 19
3 4 5
36 Fal 69
71 65 69
6 5 15
176 169 137

Factors affecting runoff

NOV

2.093
2.094
2.292
2.221
2.212

2,178
2.176
2.120
6.267
8.167

6.460
5.266
16.570
33.610
18.470

10.410
7.699
5.786
4.642
4118

3.739
3.540
3.330
3.161
3.132

3.127
3.039
2.968
3.239
3.745

5.929
2.093
33.610

37.22
14

15.37

25
52

7.637
1.302
1942
22.540
1954

3z
94
76

13
170

Max alt. {m OD}: 222

DEC
3.587
3.386
3.251
4.208 .
4.165

6.337
20.880
27.980
31920
15.870

11.640
25.870
31.240
24,540
36.290

25.9B0
18.180
15.680
19.760
17.690

23.820
30.000
30.580
29.130
20.590

14.350
11.270
29.010
28.880
21.430
18.430

19.640
3.251
36.290

41.42
14

52.61

85
125

9.418
2.430
1947
22,250
19656

41
10
96

69
1C
140

® Flow influanced by groundwater abstraction

and/or recharge.

® Abstraction for public water supplies.

& Augmentation from effluent returns.




RIVER FLOW DATA

072004 Lune at Caton -

Moasuring authority: NRA-NW'
First year; 1959

Grid reference: 34 (SD) 529 653
Level stn, {m OD}: 10.70

Daily mean gauged discharges (cubic metres per second)-

1993

Catchment area {sq km}: 983.0
Max alt. {m OD): 736

DAY JAN FEB MAR APR MAY JUN Jur AUG SEP ocT NOV DEC
1 10.070 27.5630 7.532 8,486 11.500 63.480 4,502 13.580 5.167 10,730 4.730 33.960
2 .9.448 23.290 7.30% 7.570 10.390 44,150 4420 11.680 4.983 21.210 4.607 105.200
3 9.491 20.180 7.252 9568 10.000 31.080 4.580 33.890 4817 15.480 4.717 96.860
4 16.320 18.060 6.970 18.830 8.826 22.080 6.473 30.260 4.705 23.180 5577 144000
5 -81.910 16.270 7.501 107.900 8.140 17.200 6.93% 108.900 45563 22.220 5.500 49.810
8 28.680 15.040 10.670 66.820 7.842 13910 4.943 35.180 4.437 24,650 5.042 B9.360
7 28.150 14.040 8.811 29.160 7.373 11.970 4.404 39.360 4,207 35.380 5,162 86.890
B 32.980 13.280 7.499 31.600 8.813 10.510 20.230 32.460 5.153 22.100 4971 245400
9 103.500 12.340 6.634 138,100 6.359 14.240 17.670 91.290 9.609 16.150 14.220 108.900
10 215.000 11.480 6.054 53.190 6,106 12170 10.210 34.940 105.400 14.170 12,970  125.600
11 87.310 10.840 6.427 28.300 6.053 11.910 7.879 97.660 31.920 11.950 10.980 71.050
12 48.450 10.210 6.411 23.310 5.607 10.010 6.422 61.270 18.820 14,220 23610 92.070
13 148,300 9,680 8.830 21.880 15.150 8.769 5.680 33.100 99.110 16.020 33930 110.300
14 $9.190 9.287 7.409 16.310  112.200 8.908 6.720 23.120 5§1.390 11.340 40.920 124.500
15 154.400 B. 721 6.215 13.580 53.880 9.236 11.860 20.730 37.150 9.719 18.750 217.800
16 96.520 8.285 B.753 19.260 113.400 11,450 33.290 16.390 19.580 8.721 13.820 99,850
17 £9,960 8.031 15.790 29.710 107.900 9.274 19.B70 13.540 14.700 8.076 11,130 64.240
18 103.700 8.45Q 18.440 191.400 59.240 38.210 24,820 11.670 11.740° 7.443 9.493 268,000
19 140,100 10.740 11.620 69.330 29.790 20.050 80.110 11.010 10.100 1150 8.313 306,400
20 93.810 8.92% 9.152 40.650 25.140 14.820 63.040 12.810 23.580 7.402 7.518 72.960
21 142,100 8.472 34.810 41.850 32,650 10100 37.460 11.110 20,060 7.938 7.423 46.270
22 72.040 7.406 16.140 27910 20.610 8.544 19.790 9.162 15.980 6.996 6.840 134.800
23 135.100 7.118 13.020 42,290 15.710 7.561 51.670 B8.264 11.850 6.483 5971 109.500
24 ‘86,520 6.841 11.970 40.420 12.810 65,997 29.490 7.491 10.060 6.127 5.485 58.870
25 51.670 8.500 9.908 75.370 11,050 6.429 27.670 7.004 5279 5.816 6.919 37.790
26 4B.460 13.330 8.646 37.190 10.230 8.441 30.730 6.587 8.350 5.606 7.046 28.320
27 56.620 9.768 7.941 24.720 12,570 7.401 38.010 6.240 7.849 5.353 6.627 23.520
28 182,100 7.694 7.469 18.610 13.210 6.075 24,720 5923 6.899 5.07% 8.350 30,440
29 69.180 7.332 15.290 15.350 5.404 17.590 5.780 6.622 4.931 5.881 127.300
30 43.420 9.866 12.980 73.270 4591 15.070 5.670 7.439 4,787 25,440 91.450
31 35.260 8.982 158.100 14.800 5.390 4.776 49.590
Average 79700 11.820 10.040 42050 31.850 15,170 21.010 26.180 19.180 11.880 11.220 104,800
Lowast . 9.448 6.841 6.054 7.570 5.607 4.591 4.404 §.390 4.207 4.776 4.607 23.520
Highest 215.000 27.530 34.810 181.400 158,100 63.480 30.110 108.900 105.400 35.380 40.820 306.400
Peak flow +441.20 30.33 59.88 246.80 258.60 72.24 160.40 197.30 204.30 49.09 56.07 840.50
Day of peak 10 1 21 18 16 1 20 5 13 7 14 19
Monthly total
{million cu m) 213.50 28.84 26.90 109.00 B5.30 39.31 56.27 70.11 49.71 32.08 29.09 280.80
Runoff {mm} FaN) 29 27 111 87 40 57 Fal 51 33 30 286
Rainfall [mm} 249 16 44 161 168 59 141 101 102 46 80 325
Statistics of monthly data for previous record (Jan 1969 to Dec 1992—incomplete or missing months total 4.0 years}
Mean  Avg, 53.230 40.490 37.660 28.110 17.790 14,720 18.220 24.620 31.970 44 190 §2.300 56,340
flows: Low 6,622 2.842 11,820 4 203 2.565 3.385 1.882 2.167 2.790 4.314 24.640 18.730
{yoar) 1963 1963 1975 1974 1974 1975 1984 1976 1959 1972 1985 1971
High 88.800 114.000 113.800 67.970 40,700 49,190 42 800 71.330 67.010 134.400 97.220 108.900
{yecar) 1990 19580 1981 1870 1988 1972 1988 1985 1985 1967 1963 1986
Runoff: Avg. 145 101 103 74 48 39 50 &7 84 120 38 153
Low 18 9 32 11 7 9 5 6 7 12 65 51
High 242 280 310 179 m 130 17 194 177 366 256 297
Rainfall; Avg. 149 104 114 93 86 90 1 129 136 158 152 164
Low 20 | 43 S 21 22 29 24 26 654 72 55
High 279 309 248 193 178 169 245 270 262 402 277 333
Summary statistics Factors affecting runoff
1993
For 1993 For record As % of ® Reservoir(s} in carchment,
preceding 1993 pra-1993 ® Abstraction for public watar supplies.
Maan flow im?s=7} 32.270 24.960 93 ® Augmentation from surface water and/or
Lowest yaarly mean 24.700 1976 groundwater.
Highest yearly mean 46,500 1967
Lowast monthty mean 10.040 Mar 1.882 Jul 1984
Highest monthly mean 104.800 Dac 134 400 Oct 1967
Lowast daily mean 4.207 7 Sep 1.166 25 Aug 1984
Highast daity mean 306.400 19 Dec 718.300 23 Mar 1968
Paak 640.500 19 Dsc 873.600 19 Feb 1990
10% exceedance 94.980 B4.610 112
50% oxcoodance 13.610 17.240 79
85% excesdance 4.994 3.047 164
Annual total (millien eu m) 1021.00 1103.00 a3
Annual runoft {mm} 1038 1122 93
Annual rasnfall {mmj) 1472 1486 99
194 1-70 rainfall average {(mm) 1525

Station and catchment description

Bazin tyge compound broad-crested weir operated after 10/6/77 as full-range station. Previously used for low/medium flows; high flows from

Halton

km downsirgam, High flows inundate wide floodplain. Transfers to river Wyre under Lancs. Conjunctive Use Scheme. Major

abstractions for PWS. Headwaters rise from Shap Fell and the Pennines. Mixed geology: Carboniferous Limestone, Silurian shates, Millstone Grit
and Coal Measuras, substantial Drift cover. Agriculture in valleys; grassland rising 1o peat moss in highest areas,




82

HYDROLOGICAL DATA: 1993

073010 Leven at Newby Bridge

Measuring authority; NRA-NW

First year: 1939

Grid reference: 34 (SD} 367 863
Lavel stn. {m OD}: 37.30

Daily mean gauged discharges {cubic metras per second)

Average
Lowest
Highast

Peak flow
Day of peak
Monthly tozal
{million cu m}

Runoff {mm}
Rainfa$i {mm)

JAN

4.722
4.248
4.035
4.341
4.575

10.960
11.540
13.080
18.450
29,830

35.560
31.890
32.620
32.040
33.950

35.630
37.580
35.650
40.080
43.050

38.940
34,950
33.250
35.540
32.360

26.660
24,080
26.010
25.230
22.800
20.350

25.420
4.035
43.050

44.59
20

68.08

278
326

FEB
17.740
15.220
13.280
11.630
10.140

9.066
7.965
7.027
6.223
5.510

4.942
4.509
4,009
3.751
3.419

3.186
3.094
2.918
3.038
2.810

2.769
2.649
2.490
2.181
3N

5.752
5.765
6.495

6.082
2,181
17.740

19.20
1

14.71

&0
36

MAR

4.882
4.212
3.508
2,965
2.766

2,433
2.198
2.037
1.894
1.983

2.088
2.345
3.033
3.063
2.759

3.3
5.013
6.792
6.847
6.926

12.660
13.190
12.170
10.780

9.183

7.604
6.301
5523
4.943
9.017
11.480

5.609
1.894
13.190

13.91
A

15.02

61
105

APR MAY JUN JuL
10.390 8.306 27.060 2.587
8.901 7.651 25,420 2.138
7.083 6.310 22,190 2.202
8.328 5.227 18.850 3.030
13.200 4.638 15,910 3.388

19.140 3.688 13.230 2.836
18.540 3.148 11.110 2.407
18.330 3.053 9.5628 3.282
34510 3.142 8.379 5.302
40.850 2.594 7.882 5.186

36.030 2.405 8.059 5.065

28.660 1.720 7.417 4,752
23.970 3.308 6.075 4.362,
18.640 7.315 5.825 4.826

15.780 B8.831 4.951 6.595

13.300 14.300 5.155 9,391
12.060 28.010 4.80% 10.320
16.940 31.090 7.275 10.270
21.79%0 27,150 8.860 10.920
21.480 23.200 8.678 10.340

21.070 19.530 7.812 9.210
18.510 16.410 7.110 8.085
20.560 13.870 6.130 8.647
22.740 11,620 5.123 9.216
22.4%0 10.200 4.426 9.908

20,510 8.441 4.236 12.560
18.120 6.723 3.935 14.910
15.760 5.724 3.718 15,980
13.180 5.371 3.278 15.470
10.850 8.015 3.021 14,340

22.060 13.580

19.150 10.420 9.182 7.777
7.983 1.720 3.021 2.138
40.850 31.080 27.060 15,980

42.20 31.91 27.61 16.38
10 18 1 28
49.65 27.91 23.80 20.83
201 113 86 B4
239 205 79 167

Statistics of monthly data for previous record {Jan 1838 to Dec 1992}

Mean  Awvg.

flows: Low
{year
High
{year)

Runoff: Avg.
Low
High

Rainfall: Avg.
Low
High

19.850
1.835
1963
38.020
1975

216
21
412

229
26
438

Summary statistics

Mean flow (m3s~1)
Lowest yearly mean
Highest yearty mean
Lowaest monthty mean
Highest monthly mean
Lowaest daily mean
Highast daity mean

Poak

10% exceedance
50% exceedance
95% exceedance

Annual to1al {million eu m)

Annual runoff {mm}

Annual rainfall {mm}
1941-70 rainfall average {(mm}

16,910 14.180
0.974 3.699
1963 1962
37.450 36.040
1930 1989
167 b4
10 40
387 391
159 168
? 32
410 398
For 1993
12,140
4.762 Sep

37.890 Qe
0.944 5 Sep
78.920 18 Dec
82.380 19 Dec
32.210
7.796
1.680
382.80

1550
2047

Station and catchment description . . . .
Level record since 1939 from four different sites at Newby Bridge. All flow records from 1939 to 1974 combined into a single sequence. Since
5/5/71 compound Crump profile weir - increased sensitivity at low flows, Full-range. Just d/s of Lake Windermere - highly regulated,
compensation flow. Major abstractions for PWS, sewage effluent from Ambleside. Predominantly impervious, Borrowdale Volcanics in north

and Silurian slate in south. Boulder Clay along river valleys. Mainly grassland. very wooded in lower reaches.

11.180 7.447 6.243 7.308
1.796 0.641 0.645 0.774
1974 1980 1978 1841

21.640 18.680 18.730 16.89¢
1949 1986 1972 1953

117 81 66 79
19 7 6 B8

227 203 197 184

120 114 124 147
12 22 17 32

243 241 289 308

1993
For record As % of
preceding 1993 pre-1993
13.890 87
9.234 1973
21.840 1954
0.545 Jun 1978
50.170 Oct 1967
0.108 7 Ogt 1972
115.900 2 Dec 1954
135.800 2 Dec 1954
30,950 104
16.110 77
1.190 141
438.30 a7
1775 87
2181 95
22185

AUG
12.380
11.560
12.830
13.440
13.320

12.520
12.320
12,150
12.590
12,100

15,160
16.650
15.260
13,540
11.610

9.885
8.218
6.831
6.859
5.158

4.542
3.812
3.109
2.588
2.404

2.147
1.947
1.736
1.640
1.646
1.544

8.403
1.644
16.650

17.24
12

2251

1
20

10.400
0.652
1984
31.070
1985
113
7
aazy
185

428

Factors affecting runoff

SEP
1.419
1.399
1,432
1.133
0.944

1.445
1.815
1.539
1.654
3.550

5.624
6.462
6.291
5.670
6.289

5.645
4.948
4.082
3.609
4.813

7.887
10.340
9.959
9.122
8,453

7.294
6.132
5.199
4.580
4.324

4.762
0.944
10.340

10.68
22

12.34

50
131

14.140
0.580
1859
33.930
1946

148
6
356

212
29
427

1993

Catchment area {sq km): 247.0
Max alt. {m OD): 873

ocT

5.462
6.162
6.004
6.685
7.668

9.203
10.610
11.310
10,550

9.707

8.863
8.256
7.378
6.146
6.169

4.326
3.73%
3.180
2.781
2.805

2.700
2.110
1.856
1.723
1.540

1.600
1.714
1.764
1.760
1.828
1.758

5.044
1.540
11.310

11.63

13.51

55
60

17.300
1.438
1972
50.170
1987

188
16
544

227
30
5567

NOV

1.686
1.681
1.982
2.038
2.025

1.782
1.503
1,339
5.496
10.240

9.828
9.424
11.280
12.040
11.680

10.530
9.338
8.089
6811
5.736

4,595
3.759
3.163
2.650
2.274

2.025
1.666
1.565

2.102

2421

5.059
1.339
12.040

12.66
14

13.11

53
127

20.540
6.873
1983
36.450
1986

216
72
383

236
W7
428

® Reservoir(s) in catchment. )
® Abstraction for public water supplies.
# Augmentation from effluent returns.

DEC

6.532
12.800
18.740
33.410
34570

32.340
35.140
39.800
48.080
50.790

48.180
43.250
40.840
41.200
49,190

47.420
41.050
50.290
78.920
69.030

54.500
46.790
42.240
35.990
30.590

25.450
21.400
18.930
23.68B0
27.280
25.560

37.890
6.532
78.920

82.38
19

101.50

a4
482

21.190
8.207
1963
40.110
1954
230
435
240

450




RIVER FLOW DATA

076007 Eden at Sheepmount

Magasuring authority: NRA-NW
First year: 1967

1993

Catchment area (sq km}: 2286.5
Max alt, {m OD); 950

Grid raferance; 35 (NY) 390 571
Level stn. {m OD): 7.00

Daily mean gauged discharges (cubic metres per sacond)

DAY JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
1 24.420 66.290 19.180 21.800 32.280 65.950 12.470 22.350 11.810 17.610 13.210 39.300
2 23.400 50.740 18.910 20.430 29.260 59.180 12,220 19.800 11.700 18.020 13.130 58.160
3 22.600 46,190 18.830 19.180 26,840 46.300 12.420 32990 11.490 239310 14.280 77.450
4 28.6B0. 41,780 18.640 20.370 23.780 36.930 12.740 34150 11.210 26,130 15,130  224.300
5 82.180 37.890 20.630 92.390 21.720 31.050 12.480 128.000 11.060 28.880 14.980 86.020
6 56.430 35.630 29.270 169.100 20.550 27.010 11.970 60.800 10.910 53.920 14,300 102.700
7 45.720 33.950 23,810 76.190 19520 24,180 11.870 42,150 10.690 105.700 13.970 166,100
8 56.870 32.080 19.950 61.240 18,580 21.800 13.320 41.09¢ 13.760 57.100 13.660 204300
9 159.800 30.180 18.510  140.700 17.800 20670 15.970 71170 28.770 43,960 16.110 169.500
10 212.400 28.460 17.680 114,100 17.290 20.800 15.480 46.860 37.270 41.690 23350 152,700
1 141.800 2170 17.590 66.100 18,960 22.400 14.800 52.680 43.090 32.540 19.030 116.900
12 B88.860 25,840 18.160 53.340 16.210 21.470 15.440 51.010 23.490 30.330 26,180 95.580
13 257.700 25.030 22.460 49.630 24510 19.400 13.380 38.290 73.330 34.030 52.490 135,200
14 139.600 24.180 20.B00 39.560 181.100 18.630 13.450 29.450 81.210 27.050 80.380 162.100
15 303.800 23.180 18.610 33.130 105.400 18.070 16.510 24,950 68.100 23.080 44210 271.900
18 195.600 22.400 20.340 29.730 139.500 17.830 30.530 22.960 40.100 20.860 21.830 166,600
17 191,700 21,990 23.560 30.020 243.700 17.480 27.380 20.550 29.920 19.040 26.290 97.580
18 159.400 20.300 30.790  164.200 147.700 20.520 19.340 18.840 24.480 17.810 22.280 287.000
19 250.500 20.720 24000 153.100 81.210 28.740 19.100 17.820 21510 17.040 19.840 432200
20 182.400 19.770 20.420 73.620 65.740 26.170 22,470 17.120 25270 18.0B0 18.240 149.800
21 169,600 19,280 37.780 70.800 78.910 18.390 19.510 16.320 36.670 19.420 17.840 99.780
22 142.200 18.340 28.500 53.890 57.620 16.540 17.130 15,430 32.720 17.810 17.100 129.300
23 231.600 17.840 24.930 60.620 45.020 15.570 27.590 14.880 27.800 16.640 16.390 118.500
24 250.800 17,720 23.380 70.450 37.260 14.900 29.760 14 450 24 370 15.880 15.650 97,750
25 124.200 19.380 21.400 145,100 31.900 14,600 35.390 14.060 22.570 15.300 15.760 73.850
26 102,900 24.600 19.810 90.800 28.770 14.960 35.660 13.690 20.390 14.890 16.5610 §9.910
27 93.650 22.500 18.820 58.930 27.400 16.210 31.890 13.340 18.860 14.520 16.910 51.150
28 185.500 19.720 18.240 46,330 25.440 13.870 41.620 13,050 17.690 14.180 16.750 51,730
29 102.800 18.340 38.840 24.430 13.250 28.870 12.780 16.860 13.810 16.500 153.700
30 75.260 22,260 34010 26.820 12.750 25000 12.550 16.850 13.620 30430 126100
31 66.120 24.160 118,400 24.530 12.180 13.400 B5.810
Avarago 134,400 27.890 21,9320 65.930 56.500 23.830 20.650 30.540 27.470 26.680 22,420 136,900
Lowost 22.600 17,720 17.680 19.180 16.210 12.7650 11.870 12.180 10.690 13.400 13.130 38.300
Highaost 303.600 66,290 37.780 169.100 243.700 65.990 41,620 128.000 81.210 105,700 80.380 432.200
Pook flow 457.60 60.47 49.67 258,30 344,60 80.18 62.18 182.60 166.50 135.60 §5.94 581.30
Day of peak 24 1 21 6 17 1 23 ] 13 7 14 19
Monthly 1otal
{million cu m) 360.10 67.72 58.73 181.30 151.30 61.77 §5.32 81.80 7121 7147 58.12 366.60
Runoff {mm} 157 30 26 79 66 27 24 36 n N 25 160
Rainfall {mem) 213 15 43 142 135 40 94 &9 90 53 57 233
Statistics of manthly data for previous record {Oct 1967 to Dec 1992—ir plete or ing months total 3.0 years):
Moan  Awvg. 86.400 69.580 60.450 41.570 27.440 21810 22.410 25.570 37.360 61.230 715,200 78.140
flows: Low 39.680 26.440 24 360 13,070 11.050 10.420 8.377 7.023 9216 7.961 30.430 32.490
{ysar} 1992 1986 18975 1974 1974 1973 1984 1976 1972 1972 1973 1971
High 151,200 210.700 119.700 63.970 69.120 50.380 6§8.240 $92.380 105.400 225.000 126400 143.100
{year) 1975 1990 18968 1970 1983 1972 1988 1985 1985 1967 1984 1986
Runoff: Avg. 101 74 ral 47 32 25 26 30 42 72 85 92
Low 48 28 29 15 13 12 10 8 10 9 34 38
High 177 223 140 73 B 57 69 108 120 264 143 168
Rainfall: Avg. 129 a7 102 67 67 72 85 94 108 130 126 128
Low 44 13 43 8 19 21 22 19 25 an 54 43
High 232 279 179 111 133 126 221 211 23 307 208 EXA|
Summary statistics Factors affecting runoff
1993
For 1993 For record As % of ® Rasarvoir{s} in catchment,
preceding 1993 pra-1993 ® Abstraction for public water supplies,
Mean fllow {m?s="} 50.270 50.630 ag
Lowas1 yearty mean 28.190 1973
Highest yearly mogn B0.790 1982
Lowast monthly mean 20.650 Jul 7.023 Aug 19786
Highaest monithly maan 136.800 Dac 225,000 Oct 18967
Lowas! daily mean 10,690 7 Sep 65.468 7 Sep 1976
Highast daily mean 432.200 19 Dec 772.900 23 Mar 1968
Poak 581,300 19Dec 1357.000 24 Mar 1968
10% axceedance 139.000 108.800 128
50% exceadance 24 8B40 31.270 79
95% excasdonce 12.950 9.969 130
Annual total {million cy m} 1585.00 1595.00 99
Annus! runetf {mm) 693 897 99
Annunl rainfall {mm} 1184 1195 99
1941-70 roinfall avorage immj) 1225

Station and catchment description

Volocity-area siation, Permanent cableway. Full-range. Most floods contained in immediate channel. Pre-1970 {when floodbanks constructed}
bypassed via Caldew floodplain. Highly influenced by Ullswater, Haweswatsr and Wet Sleddale especially at low flows. Rural except for Carlisle,
Penrith and Appleby. Headwaters in Carboniferous Limestone of Pennines to east, impervious Lower Palasozoics of Lake District massif to west;
mooertand. Extensive Boulder Clay covered Permo-Triassic sandstone in Vale of Eden. Arable and grazing.
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HYDROLOGICAL DATA: 1993

079006 Nith at Drumlanrig -

Measuring authority: SRPB
First year: 1967

Grid reference: 25 {NX) 858 994
Leval stn. {m OD): 52.20°

Daily mean gauged discharges {cubic metres per second)

Day JAN FEB MAR
1 10.780 13.950 5177
2 10.460 13.660 4.848
3 9.996 11,350 4.847
4 33.560 9.707 4.839
5 6§2.000 8814 4.710
6 16.800 10.010 5.368
7 29.330 9.320 4.946
8 81.420 8.250 4.283
9 83.440 7.387 3.949
10 81.960 6.729 3.785
1" 31.110 6.504 4.269
12 20410 6.160 4.108
13 23.510 5.898 5.031
14 94.780 5.78% 4.349
15 133.900 6.998 4.583
16 72.750 6.926 7.250
17 41,770 7.144 22.230
18 53.200 7.116 30640
19 B2.180 8.389 12.770
20 51.380 6.488 10.110
21 46.780 5.941 13.780
22 32.250 5.266 9.169
23 127.700 4.986 13.100
24 72,840 4813 22.550
25 33.630 12.640 12.520
26 40,280 10.090 9.007
27 33.410 7.097 7.766
28 43.220 5.443 25.090
29 24.860 112.200
30 20.420 138.300
A 18.240 38.920
Avarage 48.650 7.981 17.890
Lowast 9.996 4813 3.785
Highest 133.8900 13.990 138.300
Peak flow 392,30 19.72 291.80
Day of peak 14 25 30
Monthly to1a!
{million cu m} 130.30 19.26 47.91
Runoff (mm} 277 41 102
Rainfal (mm) 287 33 132

Statistics of monthly data for previous record (Jun 1967 to Dec 1992}

Mean  Avg. 28.120 21.940 20.140
flows: Low 9.037 4.288 4.427
{year) 1985 1986 1969
High 61.220 60.660 35.660
{year} 1974 1950 1992
Runoff: Avg. 166 114 115
: Low 51 22 25
High 348 312 203
Rainfall: Avg. 185 122 ELA|
Low- 67 10 33
High 398 382 239
Summary statistics
For 1893
Mean flow (m*s~") 18.850
Lowest yearly mean
Highest yearly mesn
Lowest monthly mean 4.8976 Jun
Highest monthly mean 55,080 Dec
Lowest daily mean 1.920 31 Aug
Highest daily mean 202.100 17 May
Peak 392.300 14 Jan
10% axceadance 49,280
50% excesdanca 8.173
95% exceedence 2.684
Annual 1o1al {million cu m) 584.50
Annual runoff {mm} 1262
Annual rainfall {mm} 1610

194 1-70 rainfall avarage {mm)

Station and catchmaent description

APR MAY JUN JUuL
20.750 5.696 6.116 2028
14,000 5.136 6.193 2133
15.530 4.528 5.217 5.296
22370 4.060 4.286 12,900

105 800 3.772 3.673 5.178
64.580 3.557 3.302 3.340
25.35%0 3.579 3.025 2.861
45.200 9.248 2.828 12.240
66.850 4.828 7.744 $.997
27.750 3.757 6.287 6,505
17.210 3.361 6.661 5.327
13.340 2.985 7.345 3.898
10.800 3.95% 4.757 3.152

8.617 25.900 4.149 3.451

7.375 47.650 3.507 5.327

7.502 79.970 3.292 9.254

7.869 202.100 6.127 5891
37.6830 60.050 16.760 4.520
47.190 27.000 9.277 3.780
73.380 17.660 5.364 3.203
36.720 15.780 4.180 2783
25.700 11.780 3.772 2.576
21,560 9.094 3.297 3.018
15.200 7.384 2.867 3.277
27.080 6.247 2.974 1.917
17.280 54286 5.318 33.970
11.930 4821 3.772 10,900

9.364 4416 2718 13.260

7.606 4278 2.327 9.194

6.497 5.954 2.157 6.347

7.1856 10.130
27.270 19,390 4.976 6.891

6.487 2.985 2.157 2.028

105,800 202100 16.760 33.970
144.20 - 282.30 19.87 54 42

5 17 18 26

70.68 51.84 12.90 1B 46
150 10 27 39
169 155 72 108
10.670 7.624 5.247 5.460

2.457 1.390 1.489 0.868

1974 1980 1984 1984
27.170 27.570 14 660 15.780

1991 1986 1972 1988

58 43 29 31

14 8 B ]
150 187 81 90

79 91 85 95

11 19 30 41
17% 230 163 211

1893
For record Ag % of
preceding 1993 pre-1993
16.550 114
1G.720 1971
21.700 1982
0.841 Aug 1984
61.220 Jan 1974
0.608 26 Aug 1984
231.700 19 Dec 1982
538,400 18 Oct 1982
42.640 116
8.228 99
1.339 200
622.30 114
1109 114
1682 102
1579

AUG

6.967
21.230
17.080
10.01C

9.683

8.290
25.470
15.300
24,770
12.850

47.310
16.550
10.240
8.943
8.654

6.275
5.282
4.735
4.260
3.852

3,480
3.180
2.989
2.850
2.657

2.470
2.334
2.236
2.163
2.060
1.920

9.548
1.920
47.310

88.88
11

25.57

54
75

8,541
0.841
1984
38.280
1985
49
5
218
115

302

SEP
4.478
4,430
4.350
4.260
4.220

4177
4.105
8.080
8.412
8.977

g.5b44
6.576
5.757
5.362
5173

5.008
4.854
4.337
35.850
20.110

13.320
10.660
8.972
9.271
8.108

7.317
6.851
6528
6.907
8.708

2.133
4.105
35.850

£28.35
13

21.08

45
1t

14,240
1.261
1972
39.000
1985

78
7
21%

148
20
247

1993

Catchment area {sq km}: 471.0
Max alt. {m OD): 725

ocT NOv DEC
12.770 2.270 35.560
15.350 2177 52.430
9.243 7.144  130.000
10.330 7.658 68.350
21.660 4,595 35.030
36.180 3.815 50.980
20.780 4,067 50.490
11,920 10.010  120.100
17.650 42,430 81.310
16.940 13.210 74,580
9.957 8536 §3.210
8.164 12.900 37.730
6.714 11.850 41,820
5776 10.980 £9.040
5.155 9.862 74.880
4.628 17.2560 49,010
4.208 9.943 49.330
3.947 7.496 170,100
3.835 6,260 99.210
4.447 6.062 36.260
4.269 5.487 27.940
3.660 5.220 33.050
3.415 5.909 29.170
3.200 4.506 22.040
3.013 5.485 17.620
2.890 5.786 16.060
2.765 4.645 15.790
2.653 4.336 24,280
2.591 10.030 81.760
2.493 58.390 24.770
2.400 15.700
8.480 10.280 55.080
2.400 2177 15.700
36.180 58.390 170,100
75.86 92.87 245.50
5 30 8
2271 26.64 147.50
48 57 313
61 112 295
23.080 26.730 26.060
2.744 5.268 12.770
1972 1983 1971
39.200 49.350 55.190
1967 1982 1986
31 147 148
16 29 73
223 272 314
181 172 168
66 35 69
301 285 345

Factors affecting runoff

® Reservoir(s) in catchment. )
® Abstraction for public water supplies.

® Natural to within 10% at 95 percentile flow.

Velocity-area station on long straight reach at particutarly well confined site. Cableway. Gravel and rock bed. Natural channel control. Sensibly
natural flow regime. Afton Reservoir has small influence.




RIVER FLOW DATA

084005 Cilyde at Blairston 1993

Measuring outhority: CRPB Grid rafarence: 26 {NS) 704 6§78 Catchment area {sq km): 1704.2
First year: 1958 Level stn. (m OD): 17.60 Max alt. {m OD): 732
Daily mean gauged discharges (cubic metras per second)
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
1 21.490 46.470 15,360 40.140 23.140 25.150 B.052 15.670 7.455 11.040 10.580 77.990
2 22,770 42.350 14,880 30.800 23120 28.740 8.050 17.910 7.459 17.830 10060 150.500
3 25.510 38.450 14.610 26.440 21.880 23.770 12.810 26.360 7.307 25.790 21.650 256.000
4 32.160 33.430 15.070 31.450 18.570 18.980 17.150 25.440 7.052 30.820 37.130  217.900
[ 48.350 30.140 16.770 84.110 17.680 16.420 14.410 40.520 6.977 29.090 22080 102100
6 38.520 29.190 18.710 141,400 16.930 13.990 10,820 31.770 6.927 106.400 18.680 102.500
7 42.000 28,220 14.750 70.040 17.180 12.950 9.560 30.570 6.755 159.500 21.460 124800
B 117.500 25.880 14.040 55.140 25.250 11.730 28.240 26.930 8.897 87.280 31.220 220.500
] 225,000 24.190 12.590 68.870 23.740 26.930 26.990 25.500 11.970 113.800 83.660 227.400
10 148.300 22,800 12.330 §3.020 18.200 28.880 15.790 26.090 37,700 125300 50.680 126.700
11 95,410 21.420 12.940 42.620 17.010 17.540 12,100 58.870 51.930 59.15Q 29.11¢  110.000
12 86.960 20.610 13.420 34.310 15.560 17.380 10.360 51.4680 24290 40.960 44,830 £88.740
13 74.400 19.650 14.630 30.340 18.090 16.490 9.3 26.830 17.390 32.160 42.340 133.400
14 105,300 19.300 14.510 26,400 93.430 20.030 10.010 21.380 21.790 26.720 38.100 142.600
15 315.300 19.500 13.680 23.520 161.400 15410 11.990 22130 31.200 23.300 32.060 178,300
16 207.300 19.290 23.570 24.320 149.900 13.090 39.200 17.620 23.820 20.530 71.150 105.000
17 154,700 18.170 85.440 31.220 262.600 13.720 39.210 15.550 16.290 +9.030 39.930 66,900
18 144 600 18.150 84.200 98.320 150.200 22,820 18.770 13.990 12.729 17.050 27.380 165.300
18 203.600 20.360 38.790 148.400 66.750 22.680 14,140 12.730 18.100 17.000 22.060 263.400
20 168.800 18,560 27420  109.100 47,010 17.920 13.620 11.960 44 050 18.190 19.280 108,100
21 148,300 17.090 28070 112,200 42.400 13.330 11.800 11.130 28.320 17.620 17.920 65.050
22 123.800 15.740 28.330 €9.590 35.140 12.060 9.908 10.520 20.040 15.280 16.360 64,210
23 269.100 15.180 46.390 62.650 28.970 11.240 10.260 10.010 16.180 14,300 15.970 61.310
24 283,800 14920 54.970 49.040 25.180 10.220 11,220 4.888 15.370 13.470 14:590 50.950
25 126.300 21.020 40,790 60.200 21.910 10.660 13.310 9.515 13.830 12.670 15.100 41.000
26 11B.100 24.640 27.070 61,330 19.650 11.530 18.980 9.082 12.580 12.450 16.150 34.490
27 90.980 21.230 23.160 41.100 18.500 11.430 17.280 8.995 11.830 11.880 14.430 30.790
28 96.460 16.330 20.670 32.970 16.680 9.681 14,300 8517 10.970 11.510 13.720 40.770
29 74.980 22.360 27.760 16.480 8.691 17.890 8345 . 10.730 11.220 14.450 176.900
30 61.990 115.200 25.020 18.070 8.288 14.120 8.262 10.430 10.820 27.810 81.370
n 66.630 61.980 24,200 14.020 8275 10.550 4B.170
Average 119.600 23.720 30.500 57.380 46,990 16.290 15.600 20.040 17.340 36.220 28.000 118.500
Lowest 21.4390 14,920 12.330 23.520 15.560 68.288 8.050 8,262 6.755 10.650 10.060 30.790
Highest 315.300 46.470 115200 148400 262.600 28.880 39.210 58.870 51.930 159.500 82.660 263.400
Paak flow 384.90 52,35 167.20 198.70 285.00 42.63 54.62 79.60 80.97 178.50 116.30 346.20
Day of paak 24 1 31 20 18 10 ] 12 11 8 10 4
Monthly total
(million cu m} 320.40 §7.39 81.58 148.80 125.80 42,49 41.79 53.68 44 95 97.00 72.57 317.40
Runoff {mm} 188 34 48 87 74 25 25 32 26 57 43 186
Rainfall {mm} 215 21 80 114 114 69 84 65 a1 81 74 215

Statistics of monthly data for previous record (Oct 1958 10 Dec 1992)

Moan  Avg. 68.110 54.000 48.560 31.480 22,770 16,600 15.670 24.840 36.490 51.230 64.630 85.820

flows: Low 11.920 8.854 14.810 10.430 7.994 7.491 5.041 4.536 7.630 8.243 15.870 26.080
[yonr) 19683 1963 1969 1874 1980 1984 1984 1984 1972 1972 1983 ' 1963
High 134.300 160.200 91.070 £4.400 56.230 41.190 47.620 B82.370 128.400 114.600 129,600 133.400
{ycar) 1975 1980 1990 1991 1986 1972 1985 1985 198§ 1967 1982 1986

Runoff: Avg. 107 77 76 a8 36 25 25 39 55 81 98 104
Low 19 13 23 16 13 1" B 7 12 13 24 41
High 21 227 143 98 a8 63 75 129 195 180 197 210

Rainfall: Avg. 118 a0 97 66 70 72 BO 102 114 123 123 119
Low 25 16 28 2] 18 17 32 24 16 33 24 38
High 250 254 166 125 150 157 166 206 230 22 221 ‘ 237

Summary statistics Factors affecting runoff

1993
For 1993 For record As % of ® Regulation for HEP,
preceding 1993 pre-1993

Moean flow {ms=") 44520 41.650 107

Lowaest yauorly mean 27.090 1973

Highsest yeoarly mean 58.800 1990

Lowest monthly mean 15.600 ul 4536 Aug 1984

Highes: monthly mean 119.600 Jsn 160.200 Feb 1990

Lowast daily mean 6.755 7 Sep 3.366 23 Aug 1984

Highast daily mean 315.300 15 Jan 5§81.700 21 Sep 1985

Paak 384.900 24 Jon 666.400 22 Sep 1985

10% exceedanca 115.700 97.640 118

0% excoedance 22.900 24,050 a5

95% excocdance 9.329 7.800 120

Annual total (million cu m} 1404.00 1314.00 107

Annual runoff (mm) B24 LAl 107

Annual rainfall {mm) 1203 1164 103

1941-70 rainfall average {mm) 1152

Station and catchment description

Recorder moved to present position in Nov. 1974 from opposite bank. Section is natural with steap grass and tree covered banks. Velocity
profila slightly uneven due to upstream bend. Centrol - piars of redundant rail bridge, 300m d/s. Section rated by current mater to 3.4m, just
balow max. recorded stage. Some naturalised flows available. Very mixad geoclogy with the older formations {Qrdovician/Silurian) to the south.
Hill pasture and moortand predominates but some mixed farming and urban development is found in the lower valley.




86

HYDROLOGICAL DATA: 1993

085003 Falloch at Glen Falloch

Grid referance: 27 (NN} 321 197

Measuring authority: CRPB
First year: 1970

Daily mean gauged discharges {cubic metres per second)

DAY JAN FEB MaAR
1 13.000 1621 0.744
2 23.040 4.580 0.767
3 11.120 10.490 0.673
4 24.350 13.330 0.782
5 15.950 16.200 1.631
6 5.234 7.891 1.082
7 16.830 4.757 0.859
8 27.890 2.320 1.300
g 20110 2.181 0.740
10 21870 1.754 0.578
11 3.342 1.448 1.762
12 3518 1.359 1.463
13 4.053 1.971 3.005
14 47.500 14.730 2,350
15 40.600 4.120 6.110
18 119.800 3.889 68.640
17 16.060 2.605 49.720
18 6.075 6.028 7.060
19 38.270 3.082 5.260
20 22.190 4.753 16,220
21 45.630 1.633 4.593
22 11.930 1.446 3.798
23 57.370 1.575 3.240
24 11.150 7.056 6.116
25 3.852 8.775 2.770
28 6.419 2.157 2.445
27 8.552 1,062 13.430
28 3.968 0.829 9.432
28 2.972 70.910
kD] 4.977 23.280
N 2.350 43892
Average 20.620 4,773 9.843
Lowest 2.350 0.829 0.578
Highest 119.800 16.200 70.910
Paak flow 191.30 35.26 176.20
Day of peak 17 15 17
Manthty total
{million cu m} 55.24 11.65 26.36
Runoff {mm} 688 144 azx8
Rainfall (mm} 739 127 344

Statistics of monthly data for previous record {Oct 1970 to Dec 199

Meaan  Avg. 8.992 6.030 1.312
flows: Low 1.926 0.489 0.854
{year) 1985 1986 1975
High 19.630 18,500 21.400
{year) 1974 1990 1990
Runoff: Avg. 300 184 244
Low 64 1% 28
High €55 857 714
Raintall: Avg. 370 238 288
Low 93 11 100
High 716 675 696
Summary statistics
For 1993
Moan flow (m?s~") 6.338
Lowast yearly maan
Highast yearly mean
Lowast monthly mean $.732 Jun
Highast monthly mean 20.820 Jan
Lowast daily mean 0.189 2 Sep
Highast daily mean 119.800 16 Jan
Paak 181.300 17 Jan
10% excesdance 15.960
50% exceadance 2.223
95% exceedance 0,349
Annual total {million cu m) 199.90
Annual runoff (mm) 2489
Annual rainfall {rm) 2897

184 1-70 rainfall averags {mm}

Station and catchment description

APR
3.436
1.681
6.368
6.444
24,930

5.420
2.397
15.010
21,540
6.735

2525
1.693
1.736
1.210
2378

8.415
4,967
8.860
12.320
24.800

5.829
9.934
5.159
2.792
2.136

1.468
1.168
0.835
0.639
0.633

6.445
0.533
24,930

64.69
6

16.71

208
214

Level stn. {m CD);
MAY JUN
0.490 3.097
0414 2.642
0.381 1.887
0.379 1.505
0.382 0.902
0.560 0.634
0.490 0.637
0.390 0.607
0.330 1.160
0.307 0.821
0.308 0.541
0.285 0.372
1.410 1.207
1.769 1.025
3.178 0.895
11.380 3.528
52.570 7.340
5.250 3.754
4513 2177
1.870 0.873
1.341 1.504
0.981 0.985
071 0.595
0.528 0.474
0.4 7.249
0.364 3.856
0.313 0.840
0.326 0533
0.768 0.429
20.940 0.384
4,810
3.1 1.732
0.255 0.372
52.570 7.340
107.30 16.32
18 26
0.0 4.49
127 56
179 BS

3.405 2,703 2.195
0.408 0.133 0.284
1974 1980 1992
9.348 10.980 5.609
1991 1986 1973
110 90 ral
13 4 a
302 366 181
137 134 134
15 19 az
357 439 249
For record
preceding 1993
5.684
4.440 1972
7.729 1980
0,133 May 1980
21.400 Mar 1990
0.032 12 Jut 1977
115.800 2 Jan 1992
226.700 22 Oct 1971
16.000
2.158
0.258
179.40
2234
2883
2761

9.60

JuL
0.358
9.289

14.430
2.530
0.939

0.626
12.940
15.370

2.394

1.138

0.754
0.563
0.458
0.544
2.302

3.829
3.006
0.981
0.782
0.566

0.445
5.199
6.138
18.790
4.268

4.185
4173
7.338
6.092
7.666
6.060

4617
0.358
18.790

71.24
25

12.37

154
204

2.699
0.634
1984
7.401
1988

80
21
247

165
66
365

1993
As % of
pre-1993

112

100
103
135
111
1M

97

1993

Catchment srea |sq km}: 80.3

AUG SEP acT
7.092 0.205 7.486
18.900 0.199 8.883
8.851 0.198 B.698
B8.572 0.199 4.144
4.348 0.199 1.506
11.870 0.200 7.468
6.880 0.236 9.147
3.503 0.434 3,125
8.225 0.918 3.081%
2.410 1.575 2.377
7.359 2.349 1.379
2.150 0.801 0.993
2.955 1.163 0.76%
4.637 0.603 0.682
1.765 0.444 0.607
1.354 0.427 0.542
0.777 0.465 0.619
1.621 0.396 0.503
0.961 17.970 6.203
0.722 9.639 2.840
0.687 6.372 1.129
0.499 1.768 0.827
0.427 1.128 0.714
0.388 3.516 0.631
0.351 1.263 0.570
0.309 0.786 0.539
0.280 0.603 0.503
0314 0.527 0.482
0.487 0.532 0.464
0.323 271 0.440
0.254 0.424
3527 1.894 2473
0.254 0.199 0.424
18.900 17.970 9,147
45.B6 68.34 37.96
2 20 4
9.45 4.91 6.62
118 81 83
125 13 8BS

2—incomplete or missing months total 0.3 years)

4.121 6.713 7.267
0.332 0.751 1.362

1983 1972 1974
10,810 11.210 16.050

1992 1981 1983
137 217 242

11 24 45
361 362 535
208 300 316

42 40 100
807 468 645

Factors affecting runoff

NOv

0.411
0.384
0.5
0.674
0.521

0.818
4.079
5.666
15.300
1.782

1.475
6.256
1.651
1.061
16.190

£.630
2,223
1.246
0.850
0.716

0.622
1.029
0.675
0.452
0.822

0.580
0.763
0.646
4.292
8.806

2.875
0.394
16.190

77.04
9

7.45

a3
173

8.460
3.068
1988
14.670
1986

273
474
347

117
614

Max alt. (m OD): 1130

DEC
28.680
28.840
47.190
19.660

9,422

20.340
5.553
9.886

15.150
8.955

3.389
3.830
2.379
15.120
4,700

2.245
9.178
104.100
11.200
2.413

1.837
1.781
1.706
1.316
2.437

2.854
0.884
8.287
21.300
3.434
1.837

12.890
0.884
104,100

172.20
19

34.52

430
505

8.277
1.416
1981
16.740
1986

276
525
346

111
637

# Natural to within 10% at 95 percentile flow.

Velocity-area station with artificia! low flow control {long broad-crested weir with rectangular low flow notchy - instalted 1975. Damage to part of
the high flow crest resulis in a small discharge bypassing the central notch, All but very high flows contained. No significant abstractions or
discharges. Very responsive flow regime. A very wet mountainous catchment developed on ancient metamorphic formations - some Drift cover.




RIVER FLOW DATA

093001 Carron at New Kelso

Grid reference: 18 (NG) 942 429

l\-noasuring authority: HRPB

First year; 1979

Daily mean gauged discharges (cubic metres per second)

DAY JAN
1 5.067
2 21.820
3 14.250
a4 18,490
5 26.180
6 18,150
7 27.720
8 27.610
9 25.630
10 12.340
n 7.318
12 8.247
13 7.994
14 19.140
15 54.130
16 145.400
17 432.110
18 12.100
19 33.080
20 34920
21 34.870
22 21.600
23 44,430
24 28.830
25 11,190
26 14.480
27 11.710
28 10610
29 7.011
30 8.574
a 6.968
Avgrage 24.610
Lowest 5.067
Highesy 145.400
Poak flow 253.60
Day of peak 16
Monthly total
{miltion tu mj) 65,93
Runoff {mm) 478
Rainfall (mm) 530

FEB
4.274
4,751

16.240
41.610
86.630

22.850
15,390
8.388
5.424
4,168

3.428
3.058
2976
25.030
15.180

27.670
15.400
23.330
18.010
26.780C

10,960
10.790

7.508
13.200
22,960

10.980
5.888
4234

16.610
2.976
66.630

99.89
5

.77

274
210

MAR
3.474
2.998
2.756
7.184
18,520

7.948
4.663
3.846
3.317
2.749

2.714
2,542
2.409
2,648
24,120

21.750
£0.650
20.460
25.120
42,830

24,330
22.740
11.330
11,450

7.502

5.582
11.800
8.353
10.1190
22.790
15.070

13.320
2,409
§9.650

8513
17

35,69

259
238

APR

6.608
4.519
3.508
3.585
4.538

3.590
2.908
2,788
3.280
3.046

2.666
2.304
2014
1.841
9.726

16.910
6.603
4.314
5814
8.481

7.813
9.028
5.667
4,378
4,164

2.949
2.405
2.018
1.782
1614

4.696
1.614
16,910

24.83
16

12.17

a8
86

Lavel stn. {(m OD): 5.60

MAY
1.598
1.531
1.541
1.981
1.803

1.803
1.679
1.519
1.417
1.318

1.208
1.212
2,847
2.733
16.110

11,980
10.730
6.757
3.614
2.635

2.408
2.293
1.975
1.730
1.646

1.354
1.187
1.118
1.137
1,231
1.661

3.020
1.118
16.110

24.38
15

8.09

659
95

JUN

1.607
1.647
1.604
1.501
1.669

2.155
2.647
3.050
2,422
1.893

1,592
1.324
1.145
1.038
1.033

4.421
15.560
11.010
10,550

5.256

13.840
7.518
3.770
2.592

10.510

11.390
4.313
2.752
2.238
2.083

4.470
1.033
16.560

19.65
21

1159

84
101

Statistics of monthly data for previous record (Jan 1979 to Dec 1 992)

Mean  Avg. 15,770
flows: Low 5.BA86
(yaor) 1985
High  31.650
{year) 1989
Runoff: Awvg, 307
Low 114
High 615
Rainfall: Avg, 324
Low 94
High 623

Summary statistics

Mean flow (m?s~")

12.000
1.361
1986
32,590
1989

213

24
572
224

8
583

14.840
4.103
1930
38,990
1990

285
80
758

313
95
768

For 1983

9.398

Lowast ysarly moan
Highast yearly mean
Lowest monthly moan
Highest monihly mean
Lowaest daily mean
Highast daily maan
Posk

10% exceedance
50% exceodanca
95% excecdance
Annugl totat (million ¢u m)
Annual runoff {mmy)
Annuat rainfall {mmj}

1.745
24.610
1.033
145.400
253.600
22.840
4,325
1,236
29640
2161
2261

1941-20C rainfpll averaga (mm}

Station and catchment description

40m wida river section with floodbank on right. Any bypassing in extreme floods will be over 30m wide flaod
low range. Adequately gauged 1o bankfull. Computed flows are
ditional surface storage. Typical mix of rough grazing and moorland. One of the wetter Highland

control requires regular calibration of low f
drains through Loch Dughaill with little ad

catchments currently gauged.

Sep
Jan
15 Jun
16 Jan
16 Jan

7.483 5.160 3.890
2.863 0.698 0.821
1980 1880 1982
13,440 14.120 8.623
1984 1986 1980
114 100 73
54 14 17
253 274 162
145 1186 17
70 36 28
285 295 275
For record
preceding 1983
11.300
8.852 1987
14.740 1990
Q.698 May 1980
38.990 Mar 1990
0.425 24 Jun 1982
203.900 Z Jan 1992
337.400 18 Sep 1990
27.390
5.707
1.016
356.60
2588
2942
2488

JuL

1.869

6,728
17.110
11.620
10.090

5.820
18.090
37.330
22.380
31.850

14.980
6.241
3.864
2,833
2.316

2.900
2.829
2.613
2,103
2.078

3.006
5313
16.410
19.800
31.310

23.220
9.467
8.329

12.000

23.030

16,760

12.040
1.669
37.390

48.07

32.26

234
244

5.973
2,426
1884
10,430
1985

116
47
203

154
89
248

1993
As % of
pre-1993

B3

AUG
22.000

9.623
14,470
12,100

5.640

6.851
11,880
7.088
20.770
14.340

8.772
7.055
5.937
15,780
6.622

3.951
3.150
2.679
2.665
2.6588

3.666
2.889
2913
2514
2.380

2.082
1.932
1.7
1.768
1.595
1474

6.676
1.474
22.000

30.51

17.88

130
103

8.860
2.703
1984
15.050
1989
172
293
216

384

Factors affecting runoff

SEP

1.408
1.6581
1.670
1.408
1.281

1.225
1,161
1.145
1.073
1.068

1.440
1.742
1.805
1.782
1.802

1.756
1.539
1,362
1.311
1.441

4.228
3.280
2.227
3.866
2,553

1.913
1573
1.416
1.303
.21

1.745
1.068
4,228

5.53
21

452

33
55

14.570
7.088
1986
21.050
1990

274
133
396

314
180
425

1993

Catchment area {sq km); 137.8
Max alt. {(m OD): 1053

ocT

1.258
3.430
2.601
5.002
4.017

28.120
19.400
9.482
5.773
6.488

4.636
3.326
2.5569
2.395
3.841

3.23%
10.120
10.12¢
20.920
19.320

9.964
480
3.548
2.935
2.450

2.136
1.918
1.758
1.618
1.622
1.450

6.459
1.258
28.120

38.51
&

17.20

126
1156

13.470
6.332
1979
24.070
1983

262
123
468

313
182
532

NOV

1.394
1.327
1.267
1.215
1.192

1.361
4.791
4.538

16.440

6.058

4,576
9.803
5.448
373
3.214

7.207
4,167
2,729
2.118
1.812

1.600
1.412
1.278
1.190
1.311

1.370
1.253
1.186
1.220
1.339

3.251
1.186
16.440

22.38

8.43

61
80

15.940
6.369
1989
31.120
1981

300
120
588

336
114
6238

DEC

9.191
15,470
41.820
30.850
22,420

27.400
13.660
12.840
17.350
12.300

6.259
4,318
3.828
22,870
15.620

9.315
10.040
87.120
431.080
11.080

5.697
4.356
3.842
4.639
3.561

2.735
2.380
7.033
35.560
15,420
6.278

16.710
2.380
87.120

132.70
18

44.76

325
394

17.740
5.636
1989
30.710
1983

345
110
597

370
124
646

® Natural to within 0% at 95 percentils flow.

plain on left bank, Unstable gravel
100% natural. 70% of catchment
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HYDROLOGICAL DATA: 1993

201005 Camowen at Camowen Terrace

Grid reference: 23 {IH) 460 730

Measuring authority: DOEN
First year: 1972

Daily mean gauged discharges {cubic metres per sacond)

DAY JAN
1 3.985
2 3812
3 8.255
4 8.946
5 8.254
6 6.708
7 6.565
] 22.640
g 15.720
19 13.310
1" 9.296
12 7711
13 13.720
14 25.070
16 23.780
16 13.510
17 11.900
18 18.960
19 16.150
20 12.840
21 11.320
22 9,502
23 46.440
24 18.410
25 11.580
26 17.060
27 15.710
28 16.240
29 13.150
30 9.672
a 8.116
Average 13.790
Lowest 3.812
Highest 46.440
Peak flow 78.37
Dray of peak 23
Monthty total
{million cu m} 36,93
Runoff {mm) 134
Rainfall {mm) 162

FEB MAR
7.280 4,321
6.621 3.885
5.942 3.564
5.440 3.344
5.045 3.322
4.803 3.348
4.557 3.249
4.324 3.168
4.120 2.645
4.015 2.877
3.852 2823
3.645 2.793
3.504 2.834
3.723 2.770
3923 2,772
3.806 3.637
3.698 5.19%
3.571 5.052
3.466 3.786
3.398 3.278
3.576 3.223
3.708 3.703
3.559 9.488
3.418 6.119
5.383 4.544
12.150 3.747
6.792 amn
5.178 3.890
20,510
20.230
14.370
4.733 5.222
3.388 2577
12,160 20510
16.74 43.07
26 29
11.45 13.92
42 51
N 75

Statistics of monthly data for previous record {May 1972 to Dec 1992}

12.440

Mean  Avg.

flows: Low 7.334
{year} 1989
High 19.140
{year) 1984

Runoff: Avg. 121
Low 72
High 187

Rainfall: Avg. 126
Low 55
High 184

Summary statistics

2.311
2.992
1986
19.580
1880

9.066
2.210
1973
13.630
1981

83 88
26 22
173 133

86 110

4 38
199 156

For 1993

Mean flow {m3s—1)
Lowest yearly mean
Highest yearly mean
Lowast monthly m
Highast menthly m
Lowast daily mean
Highaest daily mean
Paak

10% axceedance
50% exceedance
95% axceedance

7.585

ean
ean

Annual total {million cu m}

Annual runoff (mm,

)

Annual rainfall {mm)
1941-70 raintall averaga (mm}

3.194
19.470

Nov
Dec

2.145% 24 Nov

49.660 3
B4.420 3
17.700
4.383
2.375
239.50
872
1147

Station and catchment description .

Velocity-area station with cableway and weir control - informal broad-cre )
net effect of abstractions for public water supply and augmentations from effluent returns is

Apr
Apr

Level sin. {m OD): 66.00
APR MAY JUN JuL
9.268 3.890 7.889 2.814
8.656 3818 22,120 2.732
49 660 3.555 10.520 2.738
29.370 3.310 6.117 2.778
26.700 3.245 4733 2.607
14,200 3.190 4114 2.421
12.940 3117 3.727 2.470
18.800 3.038 3.485 2.655
32.840 2.823 3.327 2.781
14.030 2,781 3.614 2.807
9.512 2.742 15.660 2734
7.780 2.591 10.080 2.664
6.897 2.658 5.863 5814
6.221 3.3, 6.693 11.100
5.548 3.395 5.660 18.510
N
5.331 3.142 4.866 11.760
5462 9.578 8.054 7.012
17.570 5.287 14.580 19,260
11.300 3.683 28.8680 9.561
8.255 3.231 9.2 5.581
?.206 2928 6.533 4.721
8.503 2.779 5.269 4.433
11.010 2.59% 4.454 10.040
13.800 2.554 3.913 5.652
9.269 2.468 3.663 7.123
7.740 2372 3.4589 5.771
6,139 2.354 3.155 4.985
5.282 5.010 2.954 5.491%
4.661 5835 3.078 5.945
4.297 22.540 2.989 4.374
19.030 4.189
12.640 4,615 7.289 5.956
4.297 2.354 2.954 2421
49.660 22.540 28 860 19.510
84,42 45.22 46.53 40.96
3 30 19 18
32.78 12.36 18.89 15.95
119 45 69 58
126 86 o 124
5.309 3.513 2.648 2.208
1.701 1.076 0.911 05564
1974 1980 18974 1989
9.765 9.152 5471 5.542
1986 1986 1981 1986
50 34 25 22
16 11 9 5
92 a9 52 54
65 68 ral 74
20 1 28 20
123 145 129 146
1993
For record Ag % of
preceding 1993 pre-1983
6.784 12
4.102 1975
8.435 1986
0.554 Jul 1989
19.580 Feb 1990
0.367 14 Jul 1989
133.600 21 0ct 1987
180.200 21 Oct 1987
15.380 118
4220 104
1.032 220
214.10 112
780 112
1140 101
1183

AUG
4.324
11.430
12.840
7.139
6.067

4,872
4.599
4.650
9.850
8.116

24.180
7.650
5.543
5.061
4.15

4.160
3.755
3.596
3.392
3.168

3.014
2.870
2.1
2.667
2.647

2.678
2.608
2.545
2.554
2.620
2532

5.443
2532
24180

£0.47
1

14.68

53
67

3.850
0.8927
1983
13.070
188%

38
127
28

20
188

Factors affecting runoff

SEP
2.504
2.438
2.363
2.387
2.416

2.404
2.223
3413
8.276
32.660

8.128
5.236
4.074
3.475
3.058

2.831
2624
2.607
4.359
361

3.917
3.852
3.163
5.130
4.397

4,137
3.4
3.222
5.333
5.364

4.801
2.223
32.660

55.14
10

12.44

45
103

5.007
0.680
1972
14,560
1985

47
]
137

99
13
177

ocT
5.678
5.0t0
10.270
7.353
4.977

5.322
4.643
4.662
4.214
3.868

3.801
3.340
3.122
2.994
2917

2.840
2.744
2.648
2.5891
2.582

2.546
2.546
2.528
2.508
2.506

2.469
2.444
2,420
2.393
2.393
2.391

3.630
2.3
10.270

16.60
3

9.72

35
23

7.661
1.218
1972
14 580
1990

7%
12
142

118
55
206

NOV

2.356
2.257
2.278
2,320
2.335

2.363
2.840
3.231
7.356
3.856

3.185
4.367
4.047
3.97M
3.509

3533
3.003
2.626
2.480
2.346

2.208
2,177
2.195
2.145
2.237

2.230
2.213
2.220
8.325
5.824

3.194
2.145
8.325

17.63
29

8.28

30
50

9377
3.757
1983
18.020
1979

89
170
110

45
182

1993

Catchment area {sq km): 274.6
Max ait. {m OD): 539

DEC
6.642
8.7131

18.420
12.110
9.727

12.370
14.700
49.330
17.270
17.520

25.390
37.100
19.100
29.940
43,320

17.860
14.530
20.230
19.090
10.560

12.040
23.820
32.230
13.490
11.060

8.633
23.080
28.540
24.520
12.180

9.066

19.470
6.642
49.330

75.66

52,15

190
209

11.090
1989
17.330
1978
108
169
118

as
183

crested structure {for angling enhancement), dimensions not known. The
minor. Catchment geology: mixed impermeable

rocks {granite, schist and gneiss, and sandstone) overlain by substantial deposits of till, sand and grave!. Largely upland given over mainly to
grassland or heath. N




RIVER FLLOW DATA !

203010 Blachwater at Maydown Bridge 1993

Measuring authority: DOEN Grid reference: 23 {IH} 820 519 Catchment area {sq km}): 951.4
First yoar: 1970 Level stn. {m OD}; 15.00 Max alt. {m OD): 380
Daily mean gauged discharges (cubic metres per second)
DAY JAN FEB MAR APR MAY Jun JUL AUG SEP ocT NOV DEC
1 8,991 17.470 10.620 24 560 9.783 18.430 4.328 9.282 3.277 8.785 3.620 11.910
2 8.830 15.980 9,162 23.290 8.758 31.080 4.179 16.470 3.177 B.262 3.582 25.730
3 17.250 14.360 B.623 89.330 7.955 35.460 4,151 20.080 3.076 12.200 3.538 40.930
4 32110 12.980 7.892 85.130 , 1.307 18.450 4213 15300 2,996 18.230 3.478 49.050
5 31.380 11.850 © 1.816 £0.840 6.862 13.770 3.987 15.160 2.914 21.430 3.416 22.080

8 18,860 10,990 7.253 47.490 6.437 11.400 3.754 10,950 2.8a8 38.630 3.365 37.880
7 16.480 10,400 6.847 35.270 6.034 9.884 3.659 9.360 2.822 20.820 3.659 56.070
a 19.350 9.829 8.477 33.880 5.638 8.269 3.520 8.604 5.366 17.620 3.661 108.500
9 50.030 9.455 6.059 76.390 5.273 7.521 3,684 12.650 17.830 17.100 15.770 107.100
10 29.220 B.942 6,867 ., 53.100 5.006 7.965 3.966 11.050 - 36.550 14770 11.760 71.840
1 22,990 8.551 6.637 27.100 5.064 40,840 3.780 37.200 15.670 12.260 7.743 84.220
12 19.860 7.916 6.843 20.610 4,646, 565.120 3.787 21,330 9.451 10.360 7.215 91.0B0
13 87.620 7.476 7.473 20.840 4878 21.500 4.178 14,140 7.102 8.988 10.700 88.240
14 54,360 7.829 7.435 19.110 14.080 24,380 12.080 t7.560 5.756 7.884 12.500 65.100
15 109.600 10.940 6.438 16.670 16.600 20,870 29.280 20.020 4.825 7.181 9.784 111.300
18 66.320 9.652 . 7.479 16,150 11.750 17.970 32.440 12.640 4.259, 8.530 11.480 89,750
17 35,720 8,915 9.566 16.340 51.660 15,650 16.260 9.998 3.885 6.020 10.170 46.820
18 32.180 8.253 9.254 26.940 32.570 26.520 40.290 8.817 3.678 5419 7.874 40.460
19 40.300 7.644 8.080 33.060 17.510 22.040 46.490 B.020 7.974 5.235 6.507 69.550
20 35.700 7.016 6.781 23.190 13,9'40 16.520° 18.010 7.200 8.563 4597 6.664 37.880
21 28,780 6.947 6.993 20.350 11.290 12.770 12.920 6.548 6.584 4.319 5.226 26.290
22 25.330 B.191 6.525 17.000 9,585 10.900 10.950 5.893 8.223 4.184 4.717 £9.330
23 93.140 7.49 7.805 20.990 8.454 9.451 19.370 5,290 6.078 4.031 4.334 93.750
24 98.960 6.798 9.826 28.300 7.944 8.270 16.920 4.897 5.771 3.965 4.181 66.280
25 53.830 10.200 7.118 26.560 7.492 7.521 22 6890 4.620 9.798 3.887 4.260 35.210
28 38510 23.940 6.579 27.410 6.990 7.080 21.020 4,396 10.89%0 3.935 4.376 28.440
27 39.940 20.210 5.977 18.460 8.285 6.229 16.240 4,194 7.738 3.925 4.322 27.550
28 37.820 13.170 6.537 14740 12.690 5524 14.330 4014 6.326 3.847 4.309 84170
29 33.860 32.660 12.440 17.120 5.032 11.480 3.804 7.250 3T 8.839 65.450
30 24,860 69.270 10.900 27.650 4.681 9.909 3.819 11.520 3.713 16.500 35.820
3 19.990 31.660 27.040 9.115% 3.450 3.861 24990
Avarage 39.060 10.840 11.100 3200 12.460 16.700 13.260 10.870 7.740 9.566 6.882 58.120
Lowast 8.830 6.796 5.867 10.900 4.646 4,681 3520 3.450 2.822 3.661 3.385 11.910
Highast 109,800 23,940 69.270 89.330 51.660 65.120 46.490 37.200 26.550 38.630 16.500 111.300
Paak flow 124,90 35.58 95,18 131.70 71.22 76,57 81.28 49.87 45.08 51.47 23.30 125.30
Day of pask 23 26 30 3 17 12 18 11 10 6 9 8
Monthly total
{million cu m) 104.60 26.22 29.72 83.23 33.38 43,29 35.61 29.10 20.06 25.62 17.84 165.70
Runaff {mm} 1e 28 a1 87 1 46 37 n 21 27 19 164
Rainfell {rmm} 134 27 62 123 101 :1:] 104 81 96 36 50 185

Statistics of monthly data.for previous record {Jul 1970 .to Dec 1992).

Maon  Avg. 32.720 26.830 23.750 13.880 7.804 5.574 3.749 8.307 10.380 17.920 28.070 30.370

flows: Low 18.050 7.186 8.772 3.441 1.306 0.873 0.859 0.596 1,920 2.163 8.857 10.570
{yeor] 1871 1986 1973 1974 1984 19756 1884 1975 1972 1972 1982 19771
High 56,780 66.170 43.250 33.100 19.810 17.540 12.690 32.480 30.110 33.770 51.680 50.390
(year) 1984 1980 1981 1989 1983 1981 1985 18985 1985 1988 1970 1978
Runotff: Avg. 92 68 67 38 22 15 1 23 28 50 Fal 86
Low 81 18 25 9 4 3 2 2 5 5 24 30
High 160 188 122 90 56 48 36 H 82 13 141 142
Rainfall: Avg. 108 77 a9 60 57 62 65 as 83 a9 96 96 -
Low 46 4 a3 14 8 19 17 15 7 43 36 30.
High 185 177 142 122 124 111 129 165 153 178 1d6| 164
Summary statistics Factors affecting runoff —
1993
For 1993 For record As % of @ Flow influanced by groundwater abstraction
preceding 1993 pra-1993 and/or recharge.
Maan flow (m?s=" 18,160 17.230 1
Lowaost yearly mesan 9712 1975 ® Natural 1o within 10% at 95 percentile flow.
Highest yearly mean 23.880 1988
Lowast monthly mean 6.882 Nov .0.596 Aug 1975
Highast monthty mean 68.120 Pec 66.170 Feb 1990
Lowazt daily mesn 2822 7 Sep 0.043 6 Sep 1975
Highast daily mean 111,300 15 Dec 172.000 22 Dac 1991
Ponk 131.700 3 Apr 174.200 31 Dac 18991
10% exceedance 45,300 43.970 103
50% exceodance 10.590 10.160 104
95% excocdance 3.685 1.091 338
Annual total (million cu mj 604.20 543,80 1
Annusat runotf {mm) 635 572 11
Annual rainfall {mm} 1067 977 109
1941-70 rainfall average {mm) 1005

Station and catchment description

Velocity-area station with cableway and natural control. Flows influenced by major arterial drainage scheme - started in 1988. A substantial
portion of the catchment is in the Irish Republic where some groundwater may be abstracted but its hydrological significance is uncertain.
Geology: Carboniferous Limestone and Millstone Grit with sandstones overlain by substantial amounts of till, A predominantly rural catchmant
with limited afforestation. Monaghan Town {pop. 5,000} - in the Irish Republic - is the only significant urban centre.
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HYDROLOGICAL DATA: 1993

203028 Agivey at White Hill

Grid reference: 24 (IC} 883 193
Level stn. {m CD): 17.00

Measuring suthority; DOEN

First year: 1972

Daily mean gauged discharges [cubic metres per sacond}

DAY JAN FEB MAR
1 1.223 2.193 1.339
2 1.236 1.981 1.164
3 9.858 1.783 1.077
4 6.360 1.605 1.011
5 4.570 1.485 1.229
6 2.347 1.4186 1.132
? 1.947 1.366 1.035
8 11.450 1.327 0.983
9 8,202 1.256 0.935
10 7421 1.225 1.079
11 3.299 1.196 1.704
12 2817 1.142 1.300
13 3.381 1.080 2173
14 18.750 1.230 1.446
15 18.000 1.402 1.507
16 9.263 1.216 1.875
17 4.760 1.239 1.828
18 9.954 1.275 1.968
19 6.265 1.462 1.391
20 4,684 1.311 1431
21 4,183 1.639 1.078
22 3.132 1.914 1.144
23 19.880 1.440 2.305
24 8.060 1.221 1.924
25 4,201 2.102 1.484
26 11.870 3.987 1.164
27 7121 2.574 1.824
28 5.829 1.790 1.822
29 4.144 23460
30 3.096 10.230
31 2.633 6.392
Average 6.703 1.602 2585
Lowast 1,223 1.080 0.935
Highest 19.890 3.987 23.460
Peak flow 58.21 5.43 40.96
Day of peak 14 28 29
Monthly total
{million &u m) 17.95 383 5.92
Runcff {(mm) 182 39 70
Rainfall {mm} 147 36 89

APR

3.153

2.225
30.120
34,350
13.340

5.748
4.580
4.339
10.630
3.754

2.385
2.631
4.183
4.292
3.082

2.699
2.343-
2.115
4.413
3.442

2.751
3.398
5.704
3.530
2.168

1,769
1.473
1.358
1.203
1.141

5.844
1.141
34.350

110.00
4

15,16

163
139

MaAY

1.078
1.011
0.941
0.893
0.857

0.838
¢.963
1.154
0.892
¢.815

0.785
0.762
2.964
16.000
20.890

4.132
19.210
4.643
2912
2.384

1.747
1.471
1.257
1.352
1.693

1.280
2.702
4777
4.806
18.770
6.643

4.214
0.762
20.890

49.94
15

11.28

114
179

JUN

3.646
4.165
2.590
1.831
1.449

1.238
1.107
1.018
0.920
1.090

1.714
1.523
1.159
1.073
0.983

0.879
1.078
1.608
2.3
1.746

1.167
0.966
0.844
0.777
0.742

0.734
0.687
0.650
0.638
0.615

1.380
0.615
4.155

5.50
2

3.58

36
56

Statistics of monthly data for previous record {Dec 1972 to Dec 1992)

Maan  Avg. 5.205 3.956 3.439
flows: Low 2.809 0.847 1.384
{year) 1989 1986 1973
High 7.902 8.037 5.407
(year) 1974 1990 1892
Runoff: Awvg. 141 98 93
Low Fal 21 37
High 214 197 146
Rainfall; Avg. 144 97 113
Low 63 & 36
High 221 217 19
Summary statistics
For 1993
Mean flow (mIs=") 3.299
Lowast yearly mean
Highast yearly mean
Lowest manthly mean 1.380 Jun
Highast monthty mean 7.859 Dec
Lowast dailty mean 0.517 1 Sep
Highest daily mean 34,350 4 Apr
Peak 116.000 4 Apr
10% exceedance 7.776
50% exceedance 1.561
95% exceedance 0.612
Annual total {million cu m) 104 .00
Annua!l runoff {mm) 1052
Annual rainfall {mmj 1297

1941-70 rainfall average {mm)

Station and catchment description

2.058 1.488 1.072
0.870 06.282 0.340
1984 1984 1984
4.758 3.908 2.389
1988 1981 1982
54 39 28
23 8 8
125 106 63
YAl 70 73
22 14 k¥4
1498 161 150
For record
preceding 1993
2.843
2.165 1983
3.599 1981
0.191 Jul 1984
B8.405 Nov 1882
0.080 7 Sep 1976
76.500 21 Oct 1987
159.300 21 Oct 1987
6.621
1.584
0.313
89.73
907
1228

JUL
0.586
0.580
0.570
0.623
0.588

0.554
0.561
0.599
0.704
1.826

2.358
1.222
1.848
5.162
5.758

2,501
1.329
2.300
2.354
1.260

1.147
0.995
0.889
1.043
5.135

1.973
1.950
2.051
2.091
1.298
1.216

1.712
0.554
5.758

10.07
14

4.59

46
108

0.958
019
1884
1.924
1990

26
5
52

78
26
144

1993
As % of
pre-1993

116

7z

99
196
116
116
106

1993

Catchment area (sq km): 98.9

AUG SEP ocT
1.251 0517 3.538
4.718 0.521 2,093
2.163 0.540 4.682
3.849 0.545 2.687
2.302 0.659 1.679
1.328 0.532 1,719
1.2258 0.527 6.347
1.453 1.408 3.333
3.458 10.850 2978
2.933 11.080 2.446
7.426 2.349 1.722
2.268 1.404 1.342
1.453 1.022 1.182
1.196 0.904 1.007
1.076 0.825 1.717
0.961 0.750 3.040
0.846 0.706 2.018
0.822 0.679 1.436
0.777 8.185 1.217
0.690 1.818 2.017
0.700 1.459 1.549
0.663 1.6501 1.218
0.647 1.108 1.009
0.654 3.073 1.026
0.658 2.389 0.909
0.661 1.677 0.868
0.613 1.192 0.861
0.609 1.024 0.838
0613 4.540 0.815
0.610° 6.101 0.792
0.557 Q0.775
1.686 2,325 1.870
0.557 0.517 Q.775
7.426 11.060 5.347
19.89 26.61 10.33
1 10 3
4.25 6.03 5.01
43 61 51
63 112 51
1.642 2.175 3.867
0.212 0.414 1.841
1983 1991 1973
6.077 6.371 6.337
1985 1985 1981
42 57 105
[ 1M 50
137 167 172
95 100 139
23 18 53
218 213 232

Factors affecting runoff

NOV

0.758
0.741
0.727
0.747
0.676

0.684
1.382
1.415
3.836
1.714

1.294
1.381
1.367
1.333
1.254

1.820
1.288
1.023
0.909
0.857

0.813
0.764
0.740
0.763
0.976

0.997
0.978
0.896
15.330
3.081

1.678
Q.5676
15.330

44,25
29

4.35

44
66

3.947
0.815
1983
8.405
1982
103
220
122

196

Max att. {m OD): 461

DEC
2.341
3.570

11.980

5512

3.253

3.900
3.544
14,460
6.257
6.846

9.233
29.010
10.430

8.360
13.050

5.934
4.194
4.258
6.084
2.943

4614
16.690
12.700

5.068

3.816

2.600
14.270
13.510

9.658

3.982

2.555

7.859
2.341
29.010

56.86
27

21.08

213
251

4.473
2.218
1987
7.077
1878

121

60
192
128

206

® Natural to within 10% at 95 percentile flow.

Velocity-area station with cabloway, Geology: mainly basalt overlain by till with some peat. Significant proportion of upland, predominantly
grassland or heath. No urban areas or major industry.




RIVER FLOW DATA

Part (ii) - The monthly flow data

The introductory information (measuring authority
etc.) is as described in Part (i).

Hydrometric statistics for the year

The monthly average, peak flow, runoff and rainfall
figures are equivalent to the summary information
following the daily mean gauged discharges in Part
(i). Because of the rounding of monthly runoff
values the runoff for the year may differ slightly
from the sum of the individual monthly totals.

Monthly and yearly statistics for previous
record

Monthly mean flows (average, low and high) and
the monthly rainfall and runoff figures are equiva-
lent to those presented in Part (i). Again due to the
rounding of monthly runoff values, the average
runoff for the year derived from the previous record
may differ slightly from the sum of the individual
monthly totals. The peak flow is the highest dis-
charge, in cubic metres per second, for each month.
For many stations the archived series of monthly
instantaneous maximum flows, from which the
preceding record peak is abstracted, is incomplete,
particularly for the earlier years, and certain of the
peak flows are known to be of limited accuracy.
Where the peak value - in an incomplete series — is
exceeded by the highest daily mean flow on record,
the latter is substituted; such substitutions are
indicated by a ‘d’ flag. An examination of the
quality of the peak flow figures is continuing and
significant revision may be expected as this review
proceeds. The figures are published primarily to
provide a guide to the range of river flows experi-
enced throughout the year at the featured gauging
stations.

Factors Affecting Runoff

Code letters are used as described in Part (i).

Station type

The station type is coded by the list of abbrevia-
tions given below - two abbreviations may be
applied to each station relating to the measurement
of lower or higher flows.. Where total flow is a
summation of the flows measured in several compo-
nent channels a ‘+° separates the code for the
principal monitoring station from that of the subsi-
diary site(s).

B Broad-crested weir
C Crump (triangular profile) single crest weir
CB  Compound broad-crested weir. The com-

pounding may include a mixture of types
such as rectangular profiles, flumes and
shallow-Vs and with or without divide walls

CC  Compound Crump weir
EM  Electromagnetic gauging station
EW  Essex weir (simple Crump weir modified

with angled, sloping, triangular profile flank-
ing crests) in trapezoidal channel
FL.  Flume

FV  Flat-V triangular profile weir
MIS Miscellaneous method
TP  Rectangular thin-plate weir

US  Ultrasonic gauging station

VA Velocity-area gauging station
VN  Triangular (V notch) thin-plate weir
Comment

A note clarifying or qualifying data featured in the
Hydrometric Statistics section; for instance to indi-
cate that the runoff values have been derived from
naturalised flows.

91
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HYDROLOGICAL DATA: 1993

003002 Carron at Sgodachail

Measuring authority: HRPB
First'year: 1973

Hydrometric statistics for 1993

Grid reference: 28 (NH) 490 921
Level stn. {m OD): 70.70

AUG

1993

Catchment area {(sq kmj: 241.1
Max alt. {m OD): 954

JAN FEB MaAR APR MAY JUN JuL SEP ocT NOV DEC Year

Flows Avg. 25220 13.880 9,154 4.966 6.153 3.668 6.323 3.259 3117 17.840 2.390 12.670 9.074

m3s~1:  Paak 178.50 58.02 89.68 27.31 86.71 22,55 38.07 15.49 29.90 243.20 12.87 141.00 243.20
Runoff (mm) 280 139 102 53 68 39 70 36 34 198 26 141 1187
Rainfall imm]) 402 117 132 71 113 87 118 62 56 177 42 256 1634
Monthly and yearly statistics for previous record (Jan 1974 to Dec 1992)
Mean Avg. 14.370 10.020 11.580 7.473 4.737 4018 35186 4616 8.841 11.780 13.1680 13.400 8958
flows Low 7.228 1.944 3.680 1.294 1.020 0.957 1.142 0.983 3.659 3.982 4.228 5.595 6.846

mis~") High 29740 25850 33120 15.030 10.110 10.270 9.481 10.680 17.670 29.670 25.410 28120 12.182
Pekr flow (m?s—"} ~ "281.80° 26470 T'225.00 127.90 101.20 14040 165.20 20730 340.30 288,90 219.10 25570 340.30
Runaff (mm} 160 102 129 80 53 43 39 51 95 131 141 149 1173
Rainfall {mm}* 262 169 240 99 95 94 92 132 210 247 237 244 2121
*{1981-1992)
Factors affecting runoff: H 1993 runoff,is 101% of previous mean
Station type: VA rainfall 77%

. . -

004001 Conon at Moy Bridge 1993
Measuring authori't'y: HRPB Grid reference: 28 (NH) 482 547 Catchment area (sq km): 961.8
First year: 1947 Level stn. (m OD}: 10.00 Max alt. {m QD}: 1052
Hydrometric statistics for 1993

. JAN FEB MAR APR MAY JUN JUL AUG  SEP ocT NOV DEC Yaar

Flows Avg. 133.700 75.390 69.040 41.680 18.930 14.180 26.930 22.480 16.140 40.700 23.200 67.850 45.859
mis~':  Peak  481.60 146.00 160.30 119.70 121.30 65.28 80.84 65.69 49.27 137.80 84.25 328.80 491.60
Runoff {mm) 372 180 192 112 53 38 75 63 43 13 63 189 1504
Rainfall {mm) 399 112 162 53 92 64 128 67 44 136 50 281 1578
Monthly and yearly statistics for previous record (Oct 1947 to Dec 1992—incomplets or missing months total 5.7 years)
Mean Avyg. 70,020 62.040 60.500 42.780 31.680 21.930 21570 28250 41850 55870 65730 72730 47.869
flows Low 31.680.. 25.810 18.670 13,940 10.940 8.861 2.959 8.162 12610 23.090 24090 27970 29.991
m¥s~") High 138.300 164.600 1921500 75.730 53.050 47.%60 40.010 45.140 94.870 94.030 121,700 165.100 77.537
Peak flow (m3=") 617,00 703.90 $07.00 203.90 232.20 165.20 247.40 25490 22370 32480 411.8C 1076.00 1076.00
Runoff (mm) 185 158 168 115 88 59 60 79 113 156 177 203 1571
Rainfall {mm}* 198 142 173 104 102 94 105 128 1689 212 206 226 1859
*{1953-1992}

i
Factors affecting runoff: H 1993 runoff is 96% of previous mean
Station type: VA rainfall  B5%

. - ) - . . :
006008 Enrick at Mill of Tore 1993
Measuring authority: HRPB Grid reference: 28 (NH) 450 300 Catchment area (sq km): 106.9
First year: 1979 Level sin. {m OD): 109.40 Max alt. {m OD): 678
Hydromaetric statistics for 1993

JAN FEB MAR APR MAY JUN JuL AUG 'SEP ocT NOV CEC Year

Flows Avg. 14.910 2.344 2.946 1.245 3.096 0.816 0.190 0.206 0.166 4.851 1.206 6.79% 3.264
. mi~ ') Peak 83.62 6.9% 14.83 8.30 21.87 423 0.37 0.58 0.30 50.13 6.32 56.46 83.62
Runoff {mm] - 377 54 75 30 78 20 5 5 4 123 30 172 972
Rainfall (mmj} 397 59 a5 as 113 42 45 35 41 154 42 235 1296
Monthly and yearly statistics for previous record {Dec 1979 to Dec 1992}
Maan Avg. 5.874 5.026 4.894' 1.928 1.341 0.956 0.984 0.998 2.415 4.376 6.008 5.431 3.264
fiows Low 1.947 0.707 1.154 0.422 0.184 0.087 -0.054 0.020 0.398 2.654 1.685 1.422 2,118

m?s~"  High 9.679 18.220 13.880 3.466 4.386 1.959 3.332 3.235 3.994 7.068 9.382 9.554 4,988
Peak flow [m3s~") £6.60 77.96 51.08 2017 18.65 19.34 59.86 15.83 51.30 B0.41 60.67 49.72 77.96
Runoff (mm) 149 116 124 47 34 23 25 25 589 111 123 137 973
Rainfall {rmm] 183 19 160 64 70 75 70 a1 141 165 165 184 1487
Factors affecting runaff: N 1993 runoff is 100% of previous mean
Station type: VA rainfall  87%

-
008007 Spey at Invertruim 1993
Measuring authority: NERPB Grid reference: 27 {NN) 687 962 Catchment area (sq km}: 400.4
First year: 1952 Level stn. {m QD}: 242.50 Max alt. {m OD}: 951
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Year

Flows Avg. 27. 10 7.244 7.004 4.026 5.273 3.078 3.133 2.579 2.489 4.077 2.518 9.743 6.606

m?~%):  Peak 261.10 37.18 90.12 10.38 92.03 5.33 4 94 3.96 11.98 14.21 3.72 7486 261.10
Runoff {mm) 185 44 47 26 35 20 21 17 16 27 18 65 520
Rainfall {mm} 441 51 124 63 128 52 73 52 66 89 45 227 1411
Monthly and yearly statistics for previous record (Oct 1952 to Dec 1992)
Mean Avg. 9.622 7.519 7553 4.232 3561 2.935 2.836 3.328 4757 6.863 7.611 9.377 5.839
flows Low 3.314 1.953 2.722 2.075 1.413 1.123 1.042 0.852 1.454 1.628 3.235 3.518 3.935

m?s~1  High 23.280 39.990 42630 7.126 6.210 6.269 5.021 7.545 14650 14.830 15960 24970 11.121
Peak flow m3s-1  264.50 269.10 274.50 61.90 43.92 45.93 72.83 75.00 108.00 106.90 170.60 25960 274.50
Runoff (mm) 54 46 51 27 24 19 19 22 31 45 49 63 460
Rainfall {mm) 167 115 131 75 85 76 86 106 136 167 163 179 1486
Factors affecting runoff: H 1993 runoff is 113% of previous mean
Station type: VA )

rainfall 9%5%




RIVER FLOW DATA

009001 Deveron at Avochie

Grid reference: 38 (NJ} 532 464
Level stn. {m OD): 81.80

Mpoasuring authority: NERPB
Firat year: 1959

Hydrometric statistics for 1993

1993

Catchment area {sq km}): 441.6
Max alt. {m OD): 775

JAN FEB MAR APR MAY JUN Jul AUG SEP oCcT NOV DEC Year
Flows Avg. 10.830 6.097 5.137 5.675 6.864 4.571 3.362 2.983 7.326 24310 5.634 9522 7.862
ms=":  Pask §7.80 9.68 34.70 15.64 70.45 28.50 11.51 15.64 69.06 124.30 8.29 65.83 124.30
Runotf (mm) €6 33 35 33 42 27 20 24 43 147 33 58 561
Rainfall {mmj) 86 35 30 57 108 87 EAl 75 47 205 31 88 950
Monthly and yearly statistics for previous record {Oct 1959 1o Dec 1992)
Moan Avg. 11.820 10.300 11.450 9.953 7.528, 5.138 4.610 5.777 5.643 3.941 10.710  11.130 8.579
flows Low 3,527 3.052 3.39 4.314 3.274 2.610 1.766 1.621 2.092 1.934 2.668 3.504 4.051
m?s='}  High 24,440 19.720 22,230 21,500 21.930 11.130 9.841 19.110 16040 28.210 29.790 23.590 12.437
Paek fliow {m¥s~1) 120.50 84.90 118.00 76.13 183.70 153.10 146,40 23650 155.70 22190 177.70 157.10 2386.50
RAunoff (mm} 72 57 83 58 a6 30 28 35 33 54 63 68 613
Aainfall {mm) 89 64 78 69 72 69 74 92 83 102 103 87 982
Factors affacting runoff; N 1993 runotf is 92% of previous mean
Station 1ype: VA rainfall  97%
- -
010002 Ugie at Inverugie 1993
Measuring authority: NERPB Grid reference: 48 (NK} 101 485 Catchment area (sq km): 325.0
First year: 1971 Level stn, (m QD): 8.50 Max ali. (m OD): 234
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC Year
Flows Avg, 4,887 2.106 2,422 2.849 2.399 2006 2,273 3.622 2.345 9.785 4.545 9.155 4.146
m¥~:  Peak 12.29 4.18 4,36 11.46 11.66 4.98 9.30 16.21 4.90 39.85 14.68 33.27 39.85
Runoff {mmj} 41 23 20 22 20 16 19 30 18 81 36 75 402
Rainfall {mm) 54 25 25 53 77 54 88 €7 ar 116 53 82 3
Monthly and yearly statistics for previous record (Fab 1971 to Dec 1992)
Meaan Avg. 7.388 6.310 5.705 4,173 3.350 2.279 1.969 2070 2.439 4.838 6.454 7.011 4.493 -
flows Low 2.085 2088 1.791 1.624 1.487 1,200 0.927 0.858 0912 0.894 1.631 1.360 2.069
m¥=1  High 11,300 14,820 8.761 1.785 B8.103 4.296 4.801 8.225 7.052 9.07¢ 18.230 13.320 6.505
Pook flow {m3s~ '} 66.40 96.74 66.40 40.26 35.57 13.29 23.66 21.24 36.25 94.52 99.28 87.75 59.28
Runoff {mm} 81 48 47 33 28 18 16 17 19 40 51 58 436
Rainfall {mm) 75 49 66 51 49 54 56 64 80 as 89 74 795
Factors affacting runoff; N 1993 runoff is 32% of previous mean
Station type: VA rainfall 92%
-
011001 Don at Parkhill 1993
Measuring authority: NERPB Grid reference: 38 (NJ) 887 141 Catchmant area [§q km): 1273.0
First year: 1969 Level stn. (m OD); 9.20 Max alt. {m OD): 872
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC Yaar
Flows Avi. 25.480 17.280 18.020 20.190 19.710 14.600 14.230 15960 20.590 56480 20150 29.080 22478
mis™}:  Peak 82.18 26.95 48,26 66.96 7079 23.27 65.41 39.98 76.06 191.10 40.48 77.12 191,10
RAunoff {mm} 54 33 3z 41 41 o 30 34 42 118 41 61 857
Rainfall {mm) 81 29 a5 69 99 58 20 Ia 90 163 42 82 909
Monthly and yearly statistics for previous record (Dec 1969 to Dec 1992)
Mean Avg, 28,320 26.540 27.450 24,130 16.190 11.770 10.450 11,280 10.750 18.590 23040 25740 19.4892
flows Low 8.070 8.557 6.274 B8.487 7.514 6.424 5.128 4.644 5.019 4 567 5.692 7.738 8.833
m¥%=}  High 48.660 52.240 48,950 44.750 34,770 27560 27.530 40150 36470 51.940 £6.230 50.960 29.185
Posk flow {m¥s=1} 185.90 131.00 143.70 107.50 52.08 101.60 11810 277,40 107.20 27310 213220 153560 277.40
RAunoff {mm) 60 51 58 43 34 24 22 24 22 s 47 54 483
Rainfall (mm) 89 58 74 §2 62 82 67 14 73 8% a7 75 873
Factors affecting runoff: N 1993 runoff is 115% of previous mean
Station type; VA rainfall 104%
- -
012006 Gairn at Invergairn 1993
Measuring authority: NERPB Grid refarance: 37 (NO) 353 971 Catchmant area {sq km}: 150.0
First yoar: 1978 Leveal stn, {m OD): 217,70 Max akt. {m OD}: 1171
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Year
Flows Avg, 8.637 5.047 3.535 3.363 4,125 1.896 1.259 1.289 3.559 9.839 1.752 3.545 3.993
m3s~')  Peak B85.37 18.50 18.83 10.46 28.96 5.98 4.23 2.46 30.41 8§7.711 2.88 41.30 85.37
Runotf {mm) 154 a1 83 58 74 33 22 23 62 176 30 63 830
Rainfall {mm}) 177 3z 52 64 m 33 56 62 110 199 36 D} 1029
Manthly and yearly statistics for previous record (Nov 1978 to Dac 1992)
Maan Avg. 4. 556 4,212 5.605 5,277 3.765 2.704 1.840 2.097 2.548 4.445 4.490 4.737 3.855
flows Low 2,698 1.548 3.565 2.110 1.732 0.952 0.743 Q612 0,899 1.319 1.257 1.832 2.338
m¥%~Y)  High B.758 7.692 7.418 9,595 7.605 5.608 3.036 5.057 5389 12420 12.420 7.661 4.871
Poak flow (m¥s~ 1) 3770 38.88 88,9, 37.34 27.41 47.25 24,92 65.69 68.09 895.08 61.22 48.55 95.09
Runoff {mm) 81 69 100 921 67 47 33 37 44 79 78 -.85 - 811
Rainfall {mm}* 98 73 a2 57 63 73 61 79 9N 116 101 86 990

"(1981-1992)

Factors affecting runoff; N
Station 1ype: VA

1993 runoff is 103% of previcus mean
rainfalt 104%
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HYDROLOGICAL DATA: 1993

013007 North Eshk at Logie Mill

Grid referenca: 37 (NO) 599 640
Level stn. [m ODY: 10.60

Measuring authority: THPB
First year: 1976

Hydrometric statistics for 1993

1993

Catchment area {sq kmj: 730.0

Max alt. {m GD): 939

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC Year
Fiows Avg. 50.000 17.270 13170 34.870 19.920 9.631 7.889 6.758 17.280 39870 13.330 27800 21.555
m¥*~"): Peak 315.60 49.13 172,40 277.90 186.40 25.56 67.10 2185 181.70 32080 46.39 131.30 320.80
Runoff (mm) 183 57 48 124 73 34 29 25 61 146 47 102 93t
Rainfall {mm) 201 18 58 143 131 45 81 60 115 151 81 99 1194
Monthly and yearly statistics for previous record {Jan 1976 to Dec 1992—incomplete or missing months total 0.1 years)
Mean Avg, 23.380 24670 29.290 21.440 14.170 9.133 7.178 9.661 10.890 26.040 24210 27.240 18.928
flows Low 10.970 8.612 14.620 7.156 4.110 3.684 2.685 2.6548 3.622 4.098 5.281 9359 11.043
m3s~')  High A4B.600 46630 45240 34.750 38.420 24300 18060 35810 30.540 80410 91.170 59.BB0 24.927
Paak flow (m?s~") 240,80 195.00 279.30 230.40 180.80 271.30 133.00 32080 342,80 45280 462.10 398.10 462.10
Runoff {mmj) 86 83 107 76 82 32 28 35 338 96 86 100 818
Rainfall {mm) 12 84 109 60 73 70 71 86 97 136 104 112 1114
Factors affacting runoff; S P | 1983 runoff is 114% of previous mean
Station type: VA rainfall 107%
014001 Eden at Kemback 1993
Measuring authority: TRPB Grid reference: 37 (NO) 415 158 Catchment area (sq km): 307.4
First year: 1967 Level stn. {m OD}: 6.20 Max aft. {m OD): 522
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JunN JuL AUG SEP ocT NOV DEC Year
Flows Avg. 18,380 4.242 2.798 6.479 8112 3.262 1.948 1.638 1.783 8.1683 3.891 8.843 5634
m?s~1);  Peak 55.64 7.45 438 39.56 36.50 7.89 4,91 4.08 5.50 47.78 8.80 28.35 65.64
Runoff {mmj 160 33 24 55 53 28 17 14 15 71 30 77 578
Rainfall {mm) 213 7 47 98 110 59 56 57 7? 19 63 105 1011
Monthly and yearly statistics for previous record {Oct 1967 1o Dec 1992) ’
Mean Avg. 6.964 6,294 5.063 3.776 2,935 2.147 1.614 1.664 2.018 3.132 4.419 65634 3.777
flows Low 2.546 2.170 1.408 1.199 1.406 1.077 0.861 0.799 0.749 0.833 0.830 1.731 1.446
m3s~"  High 10.890 19.460 8.238 7.243 8.335 6.651 3.390 6.038 11.260 6.880 14.440 12390 5,593
Paak flow {m3s=1) 59.05 AN 6471 62.06 47.48 41.93 26.20 17.18 53.64 35.97 39.37 47,82 n.an
Runotf (mm) 81 50 44 32 26 18 13 14 17 27 37 48 388
Rainfall (mm) 85 67 67 45 61 &8 58 83 73 77 72 73 788
Factors affecting runcff: S GE| 1993 runoff is 149% of previous mean
Station typa: VA rainfall 128%
- -
015011 Lyon at Comvie Bridge 1993
Measuring authority: TRPB Grid reference: 27 {NN) 786 486 Catchment area (sq km}: 391.1
First yoar: 1958 Leval stn, {m OD}: 92.10 Max alt. {m OD}; 1215
Hydrometric statistics for 1993
JAN FEB MAR APA MAY JUN JuL AUG SEP ocT NOV DEC Yoar
Flows Avg. 40560 13.020 14.160 14.070 10.590 5.263 4.460 4.700 5.699 13.720 5986 19.020 12.654
mis~Y;  Peak 370.90 52.30 188.00 80.41 181.70 18.54 18.93 18.82 59.82 103.00 2786 15780 37090
Runoft {mm) 278 81 a7 93 73 35 n 32 38 94 40 130 1020
Rainfall {mm} 545 56 213 145 155 €6 125 72 108 139 104 306 2034
Monthly and yearly statistics for previous record (Jan 1958 to Dec 1992)
Meaan Avg. 17.810 14.840 15.930 10.210 9.308 6.437 6.140 7.545 10470 14840 14740 15720 11.994
flows Low 3.598 3.198 4.219 4.002 3.537 3470 3.062 221 2.843 3.862 5.320 6.182 B.330
mis~"}  High 43.920 5480 61360 17.390 24520 18870 20800 28940 28120 29930 30550 32780 19.87
Peak flow (m?s="} 254,70 377.90 311.30 129.00 124.90 109.70 154.70 128.70 145.10 19190 271.30 189.60 377.90
Runegff (mm} 122 a3 109 B8 64 43 42 52 69 102 98 108 B:Li1)
Rainfall {mm}* 27 164 216 90 o 88 104 129 187 216 233 237 20386
(19711992}
Factors affecting runotf: H 1993 runoff is 106% of previous mean
Station type: VA rainfall 100%
y -
016003 Ruchill Water at Cultybraggan 1993
Measuring authority: TRPB Grid referenca: 27 {NN) 764 204 Catchment area {sq kmj: 99.5
First year: 1970 Level stn. (m OD}): 62.30 Max alt. {m OD}): 985
Hydrometric statistics for 1993
JAN FEB MAR APR MaY JUN JuL AUG SEP ocT NOV DEC Yeor
Flows Avg, 19.720 2923 7.841 8.053 4.880 2.086 1.600 1.534 2.222 4.094 2,752 11.160 5.783
m3s~'):  Peak 228.20 13.42 179.60 90.24 131.90 12.23 32.70 19.19 56.28 4955 44.71 139.20 228.20
Runoff (mm) 631 71 2141 210 131 54 43 41 658 110 72 300 1833
Rainfall {mm} 575 41 243 202 189 80 108 61 116 116 123 333 2187
Monthly and yearly statistics for previous record [Oct 1970 to Dec 1992—incomplets or missing months total 0.2 years}
Mean Avg. 8.029 6,595 £.973 3.234 2.559 1.818 1.820 2.746 4,899 6.204 7.403 7.304 4.960
flows Low 2.263 1.050 1.802 0.758 0.304 0.381 4.239 0.164 0.345 0.789 2.306 1.630 3.281
m?s~Y  High 15,240  20.280 13.660 7.109 10.120 4.562 5.739 9.246 10.260 12.130 16.550 12.350 6.586
Paak flow (m¥s~%) 250.40 189.20 165.30 87.32 165.00 221.30 160.00 143.00 227.30 176.50 183,30 17450 250.40
Runoff {mm} 216 162 188 84 69 47 49 74 128 167 193 197 1673
Rainfall {mm} 247 173 193 a5 110 96 115 141 196 210 228 227 2031

Factors affecting runoff: N
Station type: VA

1993 runoff is 116% of pravious mean
rainfall 108%




RIVER FLOW DATA

016004 Earn at Forteviot Bridge

First yoor: 1972 Level stn. {m OD); 7.80
Hydrometric statistics for 1993

1993

Measuring authority: TRPB Grid referance; 37 (NO) 043 184 Catchment area {sq km): 782.2
Max alt. {m OD): 985

JAN FEB MAR APR May Jun Juu AUG SEP ocT NOV DEC Year

Flows Avg. 116500 25820 26830 51570 30710 16.850 9.313 1.727 8.908 30.520 16.140 57.970 33.407

m¥s~"): Poak  415.00 46.63 226.40 209.40 186.50 50.32 31.61 22,75 72.15 146.00 52.46 220.80 415.00
Runoff {mm) 399 80 92 17 105 56 32 26 30 106 53 199 1347
Rainfall {mm} 43§ 24 154 144 156 74 92 52 100 121 93 230 1675
Monthly and yearly statistics for previous record (Oct 1972 to Dec 1992—incomplete or missing months total 0.2 years)
Moan Avg. 49710 40860 40280 22330 14.270Q 9.237 8.519 11.760 20.890 21.770 40620 42480 27.671
flows Low 19.630 16.070 12.310 8.389 4.9086 4.095 2.658 2.456 5.302 6984 15,120 15.060 15,508

m?s=1}  High 85.510 127100 74340 45860 47200 20070 24620 468860 55680 61930 B9.750 F9.160 33.908
Peak flow (m?s='}  277.50 33700 264.60 162.20 15520 11490 142,30 169.70 271.80 241.20 328,60 23870 337.00
Runoff (mm} 170 128 138 74 49 31 29 40 69 109 135 145 1116
Raintall {mm} 174 18 147 64 77 74 85 107 149 151 160 161 1468
Foctors affecting runoff; P H 1993 runoff is 121% of pravious mean
Stotion type: VA rainfall 114%

017001 Carron at Headswood

1993

Measuring suthority: FRPB Grid referance: 26 {NS) 832 820 Catchment area (sq km); 122.3

First year: 1969 Level stn. {m OD}: 17.10 Max alt. {m OD): 570
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JUL ALG SEP ocT NOV DEC Year
Flows Avg. 15.330 2.1938 2,891 3.935 2.269 1.326 1.039 1.85% 1.089 2328 2,156 8.427 3.768
m3¥s='):  Poak 122.30 B.B3 32.99 27.32 21.79 9.69 4.63 7.00 7.99 29.50 26.32 56.30 122.30
Runoff {mmj) 336 43 83 82 50 28 23 41 23 51 46 185 972
Rainfall {mm} 354 31 141 137 130 86 o 65 B4 104 93 257 1583
Monthly and yearly statistics for previous record (Aug 1969 to Dec 1992)
Mean Avg. 6.048 4.403 4,356 2121 1,487 1.161 1119 1.8637 3.029 3.967 5.166 5.198 3.304
flows Low 1.943 1.018 1,232 0.807 0.590 0.580 0.549 0.557 0.467 0.424 1.412 1.084 2.108
mis—) High 11,300 14130 9.819 4816 5.724 2.834 4.650 8.082 16.720 10.270 9.759 10.470 4.606
Paak flow {m3s™~'} 13B.10 147.70 132.90 43.62 61.3% 33.74 65.38 84.48 12430 12480 10580 147.80 147.90
Runoff {mm} 132 B8 95 a5 33 25 24 36 54 87 1069 114 853
Rainfall {mm} 178 2 149 78 84 B 83 120 156 165 178 167 1571
Factors affacting runoff: S E 1993 runoff is 114% of previous mean
Station typo: VA rainfall 101%
017002 Leven at Leven 1993
Meosuring outhority: FRP8 Grid reference: 37 (NO) 369 006 Catchment area (sq km}: 424.0
First year: 1969 Level stn. {m OD}: 4,10 Max alt. {(m OD): 522
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT ROV DEC Year
Flows Avg, 26.030 8.824 3.612 8.620 10.240 5.2725 1.968 2.508 2.1 a.717 5.622 11.410 7.973
ms=':  Peak B85.42 22.32 11.40 42.29 38.62 25.49 13.13 6.69 6.82 48.50 8.01 24.05 B85.42
Runoff {mm} 164 50 23 53 65 35 12 16 13 E5 33 72 593
Rainfall {mm} 229 g 51 105 129 74 56 43 86 112 69 141 1124
Monthly and yearly statistics for previous record {Aug 1969 to Dec 1992)
Mean Avg. 11.850 10.450 B.013 5.367 3.598 3.104 2,094 3.301 4,043 5.976 8273 10.000 6.304
llows Low 4.786 2.882 1.543 1.413 2.012 1.166 4.902 0.B20 0.970 0.795 0.972 3.452 2.269
ms~Y  High 20,700  22.660 14.670 10.630 12.050 7.044 6.300 11.840 21040 13170 26510 19.200 9.294
Peok flow {m?s=") 63.54 128.00 69.64 70.98 44.54 26.93 28.83 25.69 84.25 40.67 56.76 62,69 128.00
Runoff (mm) 74 60 51 33 23 19 13 21 25 38 51 63 469
Rainfall {mm) a3 66 B3 49 58 67 65 77 B89 89 94 91 926
Factors affacting runoH: SR E| 1993 runoff is 126% of previous mean
Station type: VA rainfall 121%
- - -
018003 Teith at Bridge of Teith 1993
Measuring authority: FRPB Grid reference: 27 (NN) 725 011 Catchment area (sq km): 518.0
First year: 1857 Level stn, (m OD): 14,70 Max alt. {m OD); 1165
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUn JuL AUG SEP ocT NOV DEC Year
Flows Avg, 99.B50 15,000 32.480 40.090 15.180 10.010 9486 11.470 8.645 13.240 11.400 46570 26.304
m3s~':  Peok 378.30 26.31
Runoff [mm} 516 70 168 201 78 50 49 59 43 68 67 241 1601
Rainfall {mrmj 5§51 50 244 189 154 74 128 7 105 89 131 345 2137
Monthly and yearly statistics for previous record {Jan 1957 to Dec 1992—incomplats or migsing months total 0.1 ysars)
Mgan Avg. 36.840 30.480 29.680 16.670 14.270 9.2386 9,659 13.610 20.770 27.780 31,560 34460 22.898
flows Low 9.6808 5,743 €.589 5.612 4.017 3.953 3.781 3.135 3.635 5.897 9.842 11.790 15.094
m¥~"  High 72,430 109.100 81670 44.170 55000 21.520 2863%0 $4.210 51520 66410 70650 72.370 32.716
Poak flow (m%=')  373.70 361.80 217.40 182.40 158.00 161.70 118,30  174.40 184.10 24260 245,10 241.10 373.70
Runoff {mm) 193 144 153 a3 4 46 50 70 104 144 158 178 1395
Rainfall {mm}* 239 160 189 a7 115 103 m 139 20 220 221 219 2014
*(1963-1992)
Factors affecting runoff: S P | 1993 runotf is 115% of previous mean

Stotion type; VA rainfall 106%
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HYDROLOGICAL DATA: 1993

018005 Allan Water at Bridge of Allan

Measuring authority: FRPB

First year: 1971 Leval sin. {m OD): 11.20Q

Hydrometric statistics for 1893

Grid referance: 26 (NS) 786 980

1993

Catchment area {sq km): 210.0
Max al. {m OD): 633

JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Year
Flows Avg. 28.680 4.315 8.568 10.410 8.251 3.976 2.842 2.403 1.983 6.403 3.846 14530 8.072
m3s~1):  Peak 194.30 8.7 68.90 §9.15 §8.05 15.37 19.55 7.96 12.42 64.67 24.03 71.40 19430
Runoff (mm) 364 50 109 128 105 49 s 31 24 82 47 185 1212
Rainfall {mm] 379 25 122 123 144 79 90 45 73 1] 81 213 1482
Monthly and yearly statistics for previous record (Jul 1971 to Dec 1992}
Mean Avg. 11.500 3.1 9.488 5.018 3.625 2574 2.250 3.185 5.327 7.222 9.075 9.834 6.508
flows Low 4,751 3621 3.152 1.654 1.188 0.945 0.726 0.648 0.907 0.971 3.642 3.709 4,269
m%s~")  High 18.550 22270 18.170 9,120 15.430 5.423 6.309 12,390 15,180 12.420 17.760 17.140 9.090
Peak flow (mis~") 136.80 81.83 83.43 69.63 72.11 61.86 66.37 £7.48 10560 111.00 97.89 112,60 136.80
Runoff {mm} 147 106 121 62 46 32 29 41 66 a2 112 125 978
Rainfall {mm} 153 102 128 55 74 73 81 99 12? 133 137 141 1315
Factors affecting runoff: | 1993 runoff is 124% of previous mean
Station type: VA rainfall 111%
- -
018018 Kirkton Burn at Balquhidder 1993
Measuring authority: IH Grid reference: 27 (NN) 632 219 Catchmant area (sq km}; 6.8
First year: 1983 Level stn. {(m OD}: 246.00 Max alt. {m OD): 852
Hydrometric statistics for 1993 *
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Year
Flows Avg. 1.280 0.368 0.582 0.557 0.280 0.126 0.141 0.204 0.170 0.301 '0.178 Q.709 0.411
mis~Y;  Peak 12.53 1.11 8.28 2.63 8.51 0.43 1.06 .49 3.57 211 1.39 7.50 12.53
Runoff {mm) 501 130 223 21 114 48 55 80 64 118 67 277 1891
-Rainfall imm} 616 55 280 192 162 68 134 74 115 112 139 374 2326
Monthly and yearly statistics for previous record {Jan 1983 to Dec 1992)
Maan Avg. 0.618 0.530 0817 0.357 0.21% 0.143  "0.203 0.336 0.404 0.615 0.529 0.632 0.428
flows Low 0178 0.105 0.214 0.190 0.066 0.055 0.047 0.031 0.070 0.242 0221 0.339 0.348
mis~T) High 0.920 1.489 1.144 0.687 0.847 0.261 0.539 0.767 0.726 0.906 1.028 1.052 47.362
Peak flow {m3s~") 13.57 7.66 8.69 4.01 4.28 2.56 5.98 10.90 7.45 12.20 9.25 10.09 13.57
Runoff {mm) 264 188 241 135 84 54 ‘79 31 153 244 200 247 1971
Rainfall {mm)* 324 254 309 126 104 a5 <132 193 193 266 229 276 2501
*(1986-1992)
Factors affecting runoff: N 1993 runoff is 96% of previous mean
Station type: C rainfall  93%
-
020001 Tyne at East Linton 1993
Megasuring authority: FRPB Grid reference; 36 (NT} 591 768 Catchment area (sq km); 307.0
First year: 1961 Level stn. {m OD}: 16.50 Max alt. {m OD): 528
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN Juu AUG SEP ocT NOV DEC Yaor
Flows Avg. 5.912 1.911 1.201 2.759 6.137 1.762 0,981 0.880 1.219 9.421 2.297 9.447 3.691
mis~'}:  Peak 42.87 334 1.89 15.02 81.06 5.78 3.52 1.16 5.25 85.34 6.45 49.82 41.08
Runoff {mm} 52 15 10 23 54 15 8 8 10 82 19 az 379
Rainfa!l (mm}) 83 9 23 a5 105 61 42 43 76 143 49 121 840
Monthly and yearly statistics for previous record {Jan 1961 to Dec 1992)
Mean Avg, 4821 3.887 3.931 2,920 2.282 1.421 1.263 1.593 1.712 2.285 3.464 3.675 2.750
flows Low 1.032 0.783 0.531 0.644 0.781 0.586 0.500 0.468 0.461 0.451 0.524 0.582 0.709
m3~ 1) High 11.548 B.625 8.789 7.824 11,600 £.142 4,393 9.855 8.490 7.402 11.210 8,405 4.146
Peak flow (m?s3) 93.02 53.51 118.80 143.00 119.70 59.12 . 7018 11270 90.84 148.50 127,50 52.02 148.50
Runoff {mm) 40 N 34 25 20 12 11 14 14 20 29 32 283
Rainfall {mm) 54 44 59 46 57 54 61t 77 68 €9 69 60 728
Factors affecting runoff: El 1993 runoff is 134% of previous mean
Station type: VA rainfall 115%
-
021006 Tweed at Boleside 1993
Measuring authority: TWRP Grid reference: 36 (NT) 498 334 Catchment area {sq km): 1500.0
First year: 1961 Level stn. {m OD}: 94.50 Max alt. {m OD): 839
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC Year
Flows Avg, 99180 22140 21340 58.920 59.970 20540 12310 15120 13570 68.250 18.890 100.4 42.520
m¥s='): Peak 411.00 48.09 157.10 168.40 385.00 46.21 - 28.96 53.31 61.40 26550 41.88 36030 411.00
Runoff {mm) 177 38 38 102 107 36 v 22 27 34 104 33 179 895
Rainfall (mm} 220 18 69 138 151 66 69 €0 101 127 62 221 1302
Monthty and yearly statistics for previous record {Jan 1961 to Dec 1992)
Mean Avg. 57.740 47930 44970  30.860 23.340 165400 14,790 21.790 29070 40.210 b50.810 53.610 35841
flows Low 14.300 10.480 14.930 9.896 7.605 5515 6.362 5.012 4572 4.435 11.670 224560 18.578
m3s~} High 110,700 152.200 101.000 €6.020 654.330 32.820 40.970 81400 95510 96720 119.800 100.40¢ 46.898
Paeak flow (m*s~Y)  §78.60 507.60 469.80 447.30 182.80 126,90 34240 44430 49530 1019.00 48630 571.80 1013.00
Runoff {mm) 107 81 84 656 43 28 28 LY 54 77 92 100 792
Rainfall {mm) 126 88 105 70 82 7 85 108 116 124 123 121 1225
Factors affecting runoff; S P 1993 runoff is 113% of previous mean
Station type: VA rainfall 106%

Commant: Monthly naturalised flows used




RIVER FLOW DATA

021012 Teviot at-Hawich-

Maasuring authority: TWRP
First yosr: 1963

Hydromatric statistics for 1993

- (Grid raference: 36 (NT) 522 159
Level stn. {m OD); 90,10

1993

Catchment area {sq km): 323.0
Max alt. {m QD); 608

JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Yeaar

Flows Avg. 26.500 4,204 3.859 13.040 15.250 3.869 1.719 1,733 2.689 8.660 4,046 26.550 9.423

m¥%-'): Peak  190.70 9.65 20.77 53.61 135.00 16.70 6.17 13.80 13.51 67.40 317 147.70 190.70
Runcff tmm) 220 31 32 105 126 n 14 14 22 72 32 220 920
Rainfalt {mm) 237 2 65 138 163 60 66 52 95 104 87 239 1307
Monthly and yearly statistics for previous record (Jan 1963 to Dec 1992} ,
Maan Avg. 13.840 11.220 11,120 8678 5.454 3.867 3.424 4895 6.358 9.851 12,670 13.750 8.570
flows Low 3.586 2.601 2,991 2.189 1.286 1.099 0.675 0.734 0.916 0.816 2,555 4522 4.183

m*s~!)  High 28.560 34 800 27.700 14.200 17.340 10500 12300 19120 18860 25690 29.930 25460 11.285
Pank flow [ms~')  257.40 235.30 182.40 179.00 117.80 88.41 14830 178.60 185.90 273.40 188.50 230.00 273.40
Runoff (mm) 17 BG B9 55 45 30 28 a2 54 a3 101 114 844
Rainfafl (mm} 120 85 106 67 B3 77 86 102 105 119 123 125 1198
Factors affecting runoff: N 1993 runoff is 109% of previous mean
Station type: VA rainfall 109%
Commaent: Monthly naturalised flows used

-
021018 Lyne Water at Lyne Station 1993
Measuring authority: TWRP Grid refarance: 36 (NT) 209 401 Catchment area (sq km): 176.0
First year: 1968 Level stn. {m OD): 168.00 Max alt. {m OD}: 562
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Year

Flows Avg. 7.600 2411 1.816 3.928 4,792 2,303 1.253 1.352 1.980 6.624 2,372 4,550 3N

m?s~ ')  Poak 32.12 4.47 366 16.71 23.97 9.75 6.05 4.13 a8 37.27 5.70 35.14 37.27
Rungff {mm) 116 33 28 68 73 34 19 21 29 101 35 131 678
Rainfall {mm] 151 13 48 96 117 70 &7 59 89 134 53 168 1065
Monthly and yearly statistics for previous record {Jan 1968 1o Dac 1992)
Moan Avg, 5.105 4.358 3.866 2774 1.868 1,360 1.248 1.428 2.035 2.948 4,250 4.478 2,970
flows Low 1.682 2.158 1.357 1.127 0.B82 0.787 0.675 0.605 0.541 0.597 0.977 1.618 1.428

m?s="  High B.774 11.090 7.325 5.978 4.813 2,653 3.884 5364 10.440 6.579 8.611 8,374 4.078
Peak flow {m3s™") 52.31 41,55 41.21 41.08 18.30 16.46 31.72 20.77 58.74 73.75 53.60 37.98 73.75
Runafi (rmm) 77 60 61 42 N 22 21 27 38 53 67 70 568
Rainfall {mm} 94 65 84 63 59 64 69 82 93 a7 97 91 948
Factors offocting runoff: S P 1993 runoff is 119% of previous mean
Station type: VA rainfall 112%

Commaent: Monthly naturalised flows used

021022 Whiteadder Water at Hutton Castle

Measuring authority: TWRP
First yeor: 1969

Hydrometric statistics for 1993

Grid refarence: 36 (NT) 881 550
Level stn. (m OD): 29.00

1993

Catchment area (sq km): 503.0
Max alt. {m OD): 533

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC Year

Flows Avg. 10.17¢Q 4,372 2.882 10.040 12.130 4.504 2.093 1,553 2.870 14.390 4,292 18.660 7.375

m3s~");  Peak 74,47 7.13 7.70 69.61 115.10 18.50 4,13 3.75 16.18 115.30 13.60 86.71 115,30
Runoff (mm) 654 21 15 62 65 23 1 &8 15 77 22 99 462
Rainfall {mm] B1 12 22 107 109 66 39 43 a5 139 63 130 887
Monthly and yearly statistics for previous record [Sep 1969 to Dec 1992)
Mean Avg. 10.930 9.877 9.438 7.402 4,899 3.237 2.346 2.849 3.02% 5.140 7.320 8.469 6.227
flows Low 2.143 1.857 1.108 1.325 1.420 1.393 1.245 1.144 0.990 1.001 1.100 1,347 1.828

m3s=  High 25.990 27.300 19.220 15.850 24 050 8.835 6.626 8.184 16,360 16.670 27680 20.660 B.B47
Poak flow {mig~1) 265.90 160,90 247.60 274.70 #226,20 75.82 84.85 181.10 105.80 226.20 279.80 108.10  279.80
Runoff (mm) &0 49 51 39 27 18 13 18 17 30 40 47 4086
Rainfall (rm) 78 53 74 51 61 59 59 70 69 74 73 68 789
Factors affecting runoff: 5 P 1993 runoff is 114% of previous maean
Station type: CC rainfall 112%
Comment: Monthly naturalised flows used
021024 Jed Water at Jedburgh 1993
Measuring authority; TWRP Grid reference: 36 (NT) 655 214 Caichment area {sq km}: 139.0
First year: 1971 . Laval stn. {m OD}: 67.50 Max alt. {m OD): 553
Hydrometric statistics for 1993

JAN FEB MAR AFR MAY JUN Ju AUG SEP ocT NOV DEC Year

Flows Avg. 7.289 1.228 1.108 3.726 3.675 0.968 0577 0,805 0.976 3.899 1.311 6.665 2.716

m3s~';  Paak 106.30 1.88 3.1 2012 38.2% 2.15 113 17.68 7.19 56.67 16.27 41.29 108.30
Runoff {mmj} 142 21 21 59 Fal i8 11 16 18 75 24 128 818
Rainfall (mm) 164 17 n 121 114 46 a4 66 81 123 49 165 1021
Monthly and yearly statistics for previous record (Jan 1971 to Dec 1992)
Moan Avp. 4121 3.294 3.128 2.012 1.427 1.072 1.086 1.195 1.125 2.069 3.079 3.614 2,265
flows Low 1.482 0.997 Q.782 0.733 0.635 0.444 0.352 0.312 0.346 0.327 0.698 0.967 1.068

m?~ 1} High 7.748 9.041 6.822 4 556 4.864 2,345 4770 4.329 3.883 5.002 9.432 6.961 3.013
Peak flow {m¥s=1) 104,00 7482 84.94 68.83 37.82 68.35 686.26 63.76 50.94 71.6% 16710 85.25 1867.10
Aunoff {mm) 77 55 57 3B 30 20 20 25 29 40 59 67 516
Rainfall {mm} 92 85 82 54 84 83 72z 80 70 B8 88 95 914
Factors affecting runoff: N 1983 runcff is 119% of previous mean
Station type: VA rainfall 112%

Comment: Monthly naturalised flows used
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HYDROLOGICAL DATA: 1993

022006 Blyth at Hartjord Bridge

Grid referanca: 45 (NZ) 243 800
Level stn. {m OD): 24.60

Measuring authority: NRA-NY
First year: 1966

Hydrometric statistics for 1893

1993

Catehment area (sq km): 269.4
Max alt. {m OD}: 259

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC Year
Flows Avg. 3.826 1.151 0616 4.748 5502 0510 0.211 0.325 1.158 2813 2.664 6.938 2.553
m3s~ ') Peak 23.02 310 1.10 26.24 101.50 1.07 0.61 2.66 11.90 22.10 23.69 §3.80 101.50
Runotf (mm) 38 10 -] 48 55 5 2 3 1 28 26 69 299
Rainfall {mm) 64 12 20 110 112 36 41 68 96 84 57 92 792
Monthly and yearly statistics for previous record {Oct 1966 to Dac 1992—Iincomplete or missing months total 0.4 years}
Mean Avy. 4.294 3.688 3.5680 2473 1.262 0.572 0.425 0614 0.665 1.523 2.358 3.624 2.072
flows Low 0.587 0.398 0.245 0.359 0.212 0.1861 0.096 0.067 0.107 0111 0.162 0.274 0.837
mis="  High 10,150 7.997 11.090 10.360 4.948 1.895 1.800 2.983 2.6895 9.680 5,735 12.500 3.410
Paak flow {m3s~") 146.60 59.62 150.20 162.80 38.86 3154 21562 §1.09 30.02 56.84 69.20 122.30 162.80
Runoff {mm) 43 33 35 24 13 6 4 ] 5 15 23 35 243
Rainfall (mm) 64 48 62 45 53 51 57 69 61 61 65 63 699
Faciors affecting runoff: E 1993 runcff is 123% of previous mean
Station type: FV rainfall 113%
023001 Tyne at Bywell 1993
Maasuring autharity: NRA-NY Grid reference: 45 (NZ) 038 617 Catchment area {sq km): 2175.6
First year: 1956 Level stn. {m OD}: 14.00 Max alt. {m OD}: 893
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN Jur AUG SEP ocT NOV DEC Year
Flows Avg. 103500 27.100 18.450 67.620 53580 18.070 19510 25.120 42670 47.200 33520 123000 4828
m¥s~Y: Peak 713,70 55.54 402.80 550.90 83.11 25590 23950 34230 22000 521.80
Runoff (mm) 127 30 23 81 66 22 24 31 51 58 40 151 704
Rainfall {rom} 172 17 40 138 122 44 B2 69 106 86 58 192 1126
Monthly and yearly statistics for pravious record {Oct 1956 to Dec 1992—incomplete or missing months total 0.3 years)
Mean Avg. 73.250 61.620 56870 37960 24330 17.580 19.070 28.140 33530 46.000 62360 6€9.110 44104
flows Low 19.220 14360 20.150 8.461 7.246 4910 5.199 3.403 4.155 4727 18090 23080 25849
m¥%s~Y  High 150.800 162.800 150.800 75620 60650 50.010 58.000 77.350 106.600 147.200 147.000 112.000 63.834
Peak flow (m3~" 1525.00 1198.00 1472.00 905.60 476.30 440.30 1105.00 1561.00 1243.00 1586.00 1382.00 1317.00 1586.00
Runoff (mm} 90 69 70 45 30 21 23 35 40 57 74 85 640
Rainfall {(mm} 103 77 88 x] 67 &8 B2 96 89 96 104 105 1038
Factors affecting runoff: S 1993 runoff is 110% of previous mean
Station 1ype: VA rainfall 108%
Comment: The March flows derive from station 023023
023006 South Tyne at Featherstone 1993
Measuring authority: NRA-NY Grid reference: 35 (NY) 672 611 Catchment area {sq km}: 321.9
First year: 1966 Level stn. (m OD): 131.70 Max alt. {[m OD}): 893
Hydrometric statistics for 1993
JAN FEB MAR APR MAY Jun JuL AUG SEP ocT NOV DEC Year
Flows Avg, 23,130 4.000 4.733 17.370 13.480 4,054 7.410 7.7 12,770 7.125 5896 27.310 11.323
m¥s>'): Peak 218.60 7.20 25.00 178.00 131.30 26.57 73.29 110.60 10850 68.05 9200 21650 218.60
RAunoff {mm} 192 30 39 140 112 33 62 64 103 69 47 227 1109
Rainfall {mmj} 230 23 47 190 179 48 138 BB 151 65 i) 274 1508
Monthly and yearly statistics for previous record {Oct 1966 to Dec 1992—incomplete or missing months total 0.2 years)
Maan ' Avg. 15,840 12.900 13.910 9.038 5.905 4,820 5.042 5.669 8.099 12.600 15580 156880 10.692
flows. Low 6.606 3.380 5.860 1.850 1.311 1.465 1.123 0.960 1,467 1.181 6.616 5.110 7.630
m?s~')  High 25510 33950 30.210 17.020 13.850 12.740 17.170 19.240 23,670 30.330 24670 28810 12915
Peak flow (m?s~") 292,10 255.30  260.80 140.70 118.20 164,70 27360 29730 26470 263.10 309.90 283.70 309.80
Runoff [mm} 132 a8 116 73 49 40 42 55 73 105 125 130 1038
Rainfall (mm} 136 99 125 78 82 88 ] 115 124 141 144 139 1370
Factors affecting runoff: N 1993 runoff is 107% of pravious mean
Station type: CC rainfall 110%
- -
023011 Kielder Burn at Kielder 1993
Measuring authority: NRA-NY Grid reference: 35 (NY) 644 946 Catchment area {sq km}: 58.8
First year: 1370 Level stn. (m OD): 214.00 Max alt. {m ODj: 802
Hydrometric statistics for 1993
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC Year
Flows ' Avg. 4618 0.745 1.247 2.984 2.308 0.704 0.511 1.202 1.248 2.055 1.069 5.113 1.999
m3s~Y;  Peak 95.31 1.68 8.59 24.61 33.09 385 3.73 45.12 8.09 24.69 10.83 65.78 95.31
Runoff {mm) 210 3 %7 132 108 31 23 65 85 94 