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General
A year that began with widespread drought conditions suffered its second major flood episode during late October.
Exceptional rainfall over the second half of the month triggered widespread floodplain inundations - particularly
serious tlooding occurred in South Wales and the Severn Basin. Overall reservoir stocks for England and Wales (for
early N<rvember) are the highest since the national hydrological monitoring programme began in 1988. Saturated
soils in ahnost all areas offer the prospect of a lengthy 1998/99 aquifer recharge season, but also imply that many
catchments will remain vulnerable to further notablv wet enisodes.

Rainfall
Octobcr was a cool, and very unsettled month especially
over the latter half when gales were common - a sequence

of increasingly vigorous frontal systems produced

notablc rainfall accumulations over timeframes up to 10

days. In Wales, Capel Curig (N. Wales) registered 90 mm
on the l6117th'and Dolydd (mid-Wales) totalled246mm
over thc 22-29tt'; Treherbert (head of Rhondda Valley)
recolclccl an October total of around 550 mm - the second
highcst lirr any month in the last 30 years. Parts of the
Penninos were very wet also. In hydrological terms, the
basin-wiclc extent of the heavy frontal rainfall was particu-
larly signil'icant. Regional rainfall totals for October were
generally inthe 165-22OVorunge throughoutE&W - in the
last 30 years only 1987 andl916 (marginally) have been

wetter. More significantly, the autumn rainfall thus far
has alrcacly exceeded the September-November average in
Inost areas, often by a wide margin. For the Thames basin
provisional figures suggest it was the fourth wettest Sept/
Oct this cantury. Notably high rainfall totals extend over
the Mar-Oct period also - 1998 vies with 1968 as the
wettest for E&W in the last 70 years. In the Nov-Oct
tirneiiame provisional data for 1997198 indicate that the
Scotland total ranks 4'hhighest in a series from 1869 (but
| 989 / 90,199 | | 92 and 199 4 19 5 were all wetter) and England
and Wales was the wettest since 1966.

River Flows
Scasonal flow recoveries gathered momentum through
Octoher and, with most natural catchment storage utilised,
sustaincd spate conditions were common over the second
lirr"tnight. Notably high flows occurred in parts of
Sotrtland <tn the 20l2l"t and heavy frontal rainfall on the
22l23rcl caused severe flooding in South Wales (e.g. in the
Rhondda Valley and the Vale of Glamorgan) in places the
worst lor 20 years; the peak flow on the Cynon was the
third highest in a series from 1957. Runoffrates were also

very high in rivers draining the Peak District. Though
levels {bll swiftly in many of the shorter, steeper valleys,
flood alerts were then triggered on the larger, slower-
responding western catchments - particularly the Wye and

Severn basins where successive pulses of rain made for
complex and protracted high flow events. Flooding was
worst in the middle reaches of the Severn; a return period
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of around 30 years was provisionally ascribed to the
peak at Shrewsbury. Around month end flooding
extended to the South-West and to some impervious
lowland catchments (e.g. the Thame in Bucks). Index
rivers establishing new Octobermaximum flow rates

showed a very wide distribution (from the Earn to the
Exe) and, some eastern spring-fed rivers excepted,
runoff totals were substantially above average in
almost all catchments. Several rivers, including the
Yscir, Dove and Cree established new monthly maxima
flows. Away from the English lowlands, mostrivers
registered Mar-Oct runoff totals amongst the highest
three or four on record; by contrast those for some

baseflow dominated eastern rivers (e.g. Mimram and

Little Ouse) were well below average - but flows were
generally increasing briskly by late October.

Groundwater
Remaining soil water deficits were eliminated in most
areas by month end. By early November, significant
deficits were largely restricted to areas adjacent to the
Wash and in the lower Trent basin. The wetting-up of
the soils allowed abundant infiltration from mid-month
in most areas - its impact on water-tables is not yet
evident in many index hydrographs; some reported in
early October and the lag in response to infiltration
can extend over several seasons as in parts of the
MidlandPermo-Triassic sandstones aquifer. Late
October/early November groundwater levels confirm a
brisk recovery in the more responsive aquifer units,
e.g. in the Jurassic and Carboniferous Limestone
outcfops. In the Chalk, most seasonal recessions
have been arrested and, some deeper eastern

boreholes aside, October levels were around the
seasonal average. Levels were mostly below average
in the Permo-Triassic sandstones but, taking account
of recent infiltration, overall groundwater resources are
improving rapidly. In almost all regions, the potential
recharge season extends over 4-7 months, greatly
increasing the likelihood of healthy groundwater
stocks by next spring. However, soil moisture deficits
have still to be satisfied in a few parts ofthe eastern
Chalk where levels have been depressed over the last
year and remain well below average.

c0
q
q
h

S.
\)

*s
s

\

\5

o

,.ffi\ British

W g,',o..,o3flt'"t



ff*-flff{rc{! r r . Rsite{re68 s ff*sgr fffiIi. €

Rainfall accumulations and return period estimates

Area Rainfall Oct 1998 Aug 98-Oct 98 Mar 98-Oct 98 Nov 97-Oct 98 Nov 96-Oct 98
RP RP

England trrrr
&Wales %

NorthWest mm
o/
/o

Northumbrian mm
o//o

SevernTrent mm
o/

Yorkshire mm
o//o

Anglian mm
o/
/o

Thames mm
o/

Southern mm
o//o

Wessex mm
o/lo

SouthWest mm
o//o

Welsh mm
o/
/o

Scotland rnrl
o/lo

Highland mm
o/
/o

North East mm
o//o

T^y mm
o//o

Forth mm
o/
/o

Tweed mm
o//o

Solway mm
o/
/6

Clyde mm
o//o
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726 t093
129 20-3s a22 t5-25

94t t407
124 t0-20 n7 s- r0

797 | t40

t32 40-60

945

a9t4
107 2-5

2464r02 2-5

t964

t28 50-80 il3 t0-20

| 556 2696

22A r38
l4l

ii;
i e0,

270

2-5

2-5

,t--)

5- t5

2-5

5-t0

5- t5

5- t0

5- t0

2-5

5- t0

2-S

2-5

2-5

5- t0

20-30

2-5

5- t0

2-5

t47t50-250 t34 70-t00 il5 t0-20

643 924 t649
| 33 25-40 t22 I 0-20 | 09 5- I 0

687 999 1794
t32 20-35 t72 | 0-20 | 09 5- I 0

520 733 | 306
r3r 20-30 r23 10-20 ilo 5-t0

593 843 1443
| 33 20-30 t22 | 0-20 | 05 2-5

s99 978 | 68 |

| 25 5- | 5 126 t0-20 t08 2-5

704 t099 t90l
t38 30-s0 r3t 30-50 il3 5-t0

922 1478 2570
137 30-50 t26 20-30 I 09 5- I 0

| 073 | 6s3 2804
| 38 40-60 t26 25-40 t07 2-5

t0t7 t703 3095
I t5 5-t0 I t8 20-30 t08 5-t0

| | 02 I 960 3705
105 2-5 il t 5- t0 t 05 2-5

8t3 1242 2201

244
il3

;:i'lig i; 20 |;=L$- l3o
i.t;j:19, 

25 |

20r 140

t32
t4is- 27 |

iffi,
iN::::,, . i;il:t54 288

1,99,,,,; 133

loi+ 3s8t,,.!, t22

Z4Li:r::t 465
::::,lit:i7 

, t32

2}l*.-; 454
*53;=r 109

483
97

t27 t 5-2s t27 30-50 il 0 5- t 0

947 1450 25s0
137 70-t00 t3t 80-t20 | t5 t5-25

787 | t98 22t5
t78 20-30 t24 20-30 | t4 I 0-20

| | 23 1773 3068
129 20-35 I 2s 30-45 | 08 5- | 0

| | 19 1924 3462
1 09 2-5 il 3 5- t0 t02 2-5

RP = Return period

The monthiy rainfall figutes- are copyright of the Met. Office and may not be passed on to any unauthotised person or
organisation. Recent monthly rainfall figures for the Scottish tegions have ben compiled using data provided by the Scottish
Environment Protection Agency. The return period estimates are based on tables provided by the Meteotologrcal Office (see

Tabony, R.C., 1977, The uariabiliry of longduration rainfall ouer GreatBritain, Scientiflc Paper No. 37) and relate to the specified span
of months only, (tetutn periods may be up to an order of magnitude iess if n-month periods beginning in any month are

considered). Thetablesreflectrainfalloverthepedodl,9ll-T0andassumeastableclimate.ArtifactsintheEngland&\fales
andScotlandtainfallseriescanexaggeratetherelativewetnessof therecentpast.'Seepage12.
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Normal range

Below average

Substantially below average

Exceptionally low rainfall

Rainfall . . . Rainfall . . . Rainfall

Percentage of
| 96 | -90 average

Very wet

Substantially above
average

Above average

August 1998 - October 1998 November 1997 - October | 998

Rainfall accumulation maps
Notwithstiinding the relatively dr"y AugLrst, rainflll over fhe last three nronths is above avera-qe in alrnost all legions
More notably, rainfall for GB has been well above average in 8 of the last l2 months and the accumr,rlated total for
Novenrbel-October is (provisionally) the equal third highest - with l9-59/60 - in the 12O-year GB series.
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8ased m nnklng of hc monthly flow'

River flows - October 1998
Comparisotts based on percenta-qe flows alone can be misleading. A given percentage flow can represent extt€me
drought conditions in penneable catchments where flow patterns are r-elatively stable but be well within the normal ranse
in imper"meable catchrnents where the natural variation in flows is much sreater.
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Tav at Ballathie

500
!

@

roo 3

O

500

s,
F ."^6 tuv
.9

?so
a
(t

Station No : 0'15006 Monthly mean ilows
+ eKremes & mean monlhly flows (1952-1992)
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South Tyne at HaYdon Bridge
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Station No : 023004 Monthly mean flows
+ extremes & mean monthly llows i1962-1992)

Derwent at Buttercrambe
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Station No : 027041 Monthly mean flows
4 exiremes & mean monthlv llows {1961-1992)

Little Ouse at AbbeY Heath
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Station No : 033034 Monthly mean flows
+ exlremes & mean monlhly tlows (1968-1992)
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Lee at Feildes Weir

1994 1995 1

Station No :038001 Monthly mean flows
+ extremes & mean monthly llows (1883-1992)

Thames at Kingston

Station No : 039001 Monthly mean flows
+ extremes & mean monthlv flows (1883-1992)

Monthly rlver ftow hYdrograPhs
The rive r flow hydrographs show the monthly mean flow (bold trace), the long term 

^vet^gemonthly 
flow (dotted trace) and

the maximum and minimum flow prior to 1992 (shown by the shaded areas). Monthiy flows falling outside the maximum/

minimum ranqe are indicated whete the bold trace enters the shaded ateas.

Trent at Colwick

Station No : 028009 Monthly mean flows
+ extremes & mean monthly llows (1 958-1992)
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Station No : 029003 Monthly mean flows
+ extrsmes & mean monllrlv llows (1968-1992)
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Station No : 039020 Monthly mean tlows
+ extremes & mean monthlv llows (1963-1992)

Great Stour at Horton

Station No : 040011 Monthly mean flows
+ extremes & mean monthly llows (1964-1992)

10.0
o

en Euv 6
a

Qn o
I

t.v o

10.0

6.0

s,

5 3.0
.9o
E
o
o 1,0

Itchen at Highbridge+Allbrook

Station No : 042010 Monthly mean flows
+ extremes & mean monthly llows (1958-1992)
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Tone at Bishops Hull

Station No : 052005 Monthly mean llows
+ extremes & mean monthlyflows (1961-1992)
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Station No : 054001 Monthly mean flows
+ extremes & mean monthly flows (1921-1992)

Yscir at PontarYscir

Station No : 056013 Monthly mean flows
, extremes & mean monthly llows (1 972-1992)
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Eden at Sheepmount

Station No : 076007 Monthly mean llows
+ e(remes & mean monthlv flows (1967-1992)
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Notabte runoff accumutafions ]rtarch 1998 - octobcr 1998 (a)i November lg97' octob€r 1998 (b)

(a) Rivet

Whiteadder

Wharfe

Ouse

Exe

Datt
lone

ohlta Rank

180 29/29

744 47/43

787 63/66

767 47/42

739 37 /40
148 37 /38

River o/olta

Yscir 199

Cynon 181

Dee (Wales) 753

Clyde 143

Naver 133

Deveron 158

(b) River

Dee

Mole
Otter

Tone

Yscir

Cynon

139

144

lh = la,xg ttm auerdge

Ilank 1 = /otve.rt on record

o/olta Rank

tn 25/26

733 22/22

723 36/36

143 37 /37
25/25

39 /39

Rank

26/26

3e/39

29/29

34/3s

34/3s

36/36
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Clyde at Daldowie

Station No : 084013 Monthly mean flows
+ extremes & mean monthly flows (1s63-1992)
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Dalton Holme

Well No: SE94/5 Aquifer: Chalk
+ edremes & mean monthly levels (1889-1992)

The Holt
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Well No: TLl1/9 Aquifer: Chalk
+ extremes & mean monthly levels {1964-1992)

Rockley

Well No: SU17/57 Aouifer: Chalk
+ extrsmes & mean monthly lbvels (1933-1992)

Little Bucket Farm
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Well No:TR14/9 Aquifer: Chalk
+ extremes & mean monthly levels (19711992)

Chilorove House

75.0

ao
5
E so.o

E
E

/5.U

r

o
I

50.0 g'

3

1994 1995 | 1996 1

Well No: SU81/1 Aouifer: Chalk
+ exkemes & mean monthly levels (1836-1992)

West Woodvates Manor

Well No: SU01/58 Aouifer: Chalk
+ extremes & mean monthly levels (1942-1 992)

What is groundwatert
Groundwater is stoted in the natural water bearing rock strata (ot aquifets) which ate found mosdy in southetn and eastetn

England (see page 1 1) where groundwater is the maior water supply source. Groundwater levels normah rise and faii with the

seasons, reaching a peak in the spting following replenishment through the winter (when evaporation losses are low and soil moist).

They decline thtough the sr,rmmer and eady autumn. This seasonal variation is much teduced when the aquifer is confined below
ovedying impermeable strata. The monthly max., min. and mean levels ate displayed in a similat styLe to the dver flow
hydrogaphs, note that most groundwater levels are not measured continuously 

- 
the latest recotded levels ate listed ovetleaf.
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Well No: TF81/2 Aqui{er: Chalk
+ extremes & mean monthly levels (1950-1992)

Redlands Hall
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Well No: TL44/12 Aquifer: Chalk
+ exlremes & mean monthly levels (1963-1992)



New Red Lion
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Well No: TF03/37 Aquifer: Lincolnshire Limestone
+ extremes & mean monthly levels (1964-1992)
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Skirwith

Well No: NY63/2 Aquiler: Permo-Triassic sandstone
+ exlremes & nean monlhly levels {1978-1992)

Morris Dancers

Well No: SK67/17 Aquiler: Permo-Triassic sandstone
+ extremes & mean monthly levels (1969-1992)

Bussels No.7a
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Well No: SX99/37B Aquifer: Permo-Triassic sandstone
+ extremes & meah monthly levels (1971-1992)

Groundwater levels OctoberlNovember 1998

Ampney Crucis
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Well No: SP00/62 Aquifer: l\riddle Jurassic
+ extremes & mean monthly levels (1958-1 $92)

Llanfair DC

Well No: SJ15/'15 Aquiler: Permo-Triassic sandston€
+ exlremes & mean monthly levels (1972-1992)

Borehole Level Date Oct av.

Dalton Holme 14.11 23 / 10 14.91

Washpit Farm 43.73 03/11 43.41'

The Holt 85.65 12/1'0 86.96
Redlands Halt 34.62 23/10 38.71

Ashton Farm 65.21 31 /1'0 65.09

Litde Bucket 62.29 4/1'1' 63.18

Borehole Level Date Oct av'

Chilgrove 46.96 3/11 42.43

W 'Woodyates 77 .87 31' / 1'0 I 5.29

Nevr Red Lion 11 .7 4 21 / 1() 1 1 .3 8

AmpneyCrucis 1.02.89 4/11 100.41

Skirwith 1.30.21 4/11 129.81

Botehole Lcvcl Date Oct av.

LlanfaitDC 79.61 01 /11 79.46
MottisDancers 3L54 20/10 32.48

Heath.lanes 61.18 116/10 61.89
Bussels 23.70 21 /10 23,49
Alstonfield 178.27 15/10 179.95

Itueh in nteirc.r aboue Ordnance Datant

Heathlanes
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Well No; SJ621 12 Aquifer: Permo-Triasslc sand$lono
r' sxkemes & mean monihly levels (1971.1 {)ll'l)

Alstonfield
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Well No: SK15/16 Aquifer: Carboniferous Limsstone
I Evlremes & mean monthly levels (1974-19'J2)



Groundwdter. . . Groundwdter

Key
.--.'/-\
F
ts

o
o
@

Aquifer

Cttilg,ow
fleuse

Magnesian Limestone

Permo-Triassic sandstones

Jurassic limestones

Chalk

8135 meHolt

LNo&rM
Fdrm

Monthly ranU
Period of record

Record figure

'-,tJ:

I exceptionally low levels
L

Groundwater levels - October I998
Thr' r'lrrkirrgs lle lrtsed
elchctlrtesptlrtc|irlglrttlItllt<lnrectlt.il.(.atttitll
periocls of ltpid chltttges itt gl'outtclruater lcvel. Rankines nrlv he otrrittecl u'hele they lre corrsiclel-etl nrislcaclirrg"
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I Extremelv hioh levels

-
| *o,"orv high tevers

S Signincantly above average

Normal range

Signifi cantly below average

Notably low levels
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Guide to the variation in overall
reservoir stocks for
England and Wales

1'hcsc pkrts arc bascd on rhc I,.nslancl and \\hlcs fiqures listccl bclot:

Percentage live capacity of selected reservoirs
Area Reservoir Capacity (Ml) 1998 f"1in. year,k

Jun Jul Arg S"p Oct Nov Nov of mrn
NonhWest N Command Zone o 133375 87 85 84 80 75 90 38 1993

Vyrnwy 55 | 46 95 93 90 I | 83 | 00 ZS | 995
Northumbrian Teesdale o 87936 90 90 90 92 87 99 33 1995

Kielder ( | ee l7s) (e2) (e3) (e2) (e4) (88) (e6) (63) | e8e
SevernTrent Clywedog 44922 98 98 97 93 88 | 00 3g | 995

Der-wentValley . 39525 90 | 00 93 96 90 100 15 | 995
Yorkshire Washburn e 22035 9 | 98 89 85 82 96 | 5 t995

Bradford supply o 41407 93 96 93 92 92 99 | 6 | 995
Anglian Grafham 58707 99 96 95 87 84 92 44 1997

Rutland | 3006 I 96 96 93 88 86 87 59 | 995
Thames London o 206399 99 99 96 85 82 83 46 1996

Farmoor o I 3843 99 98 96 97 98 96 53 | 990
Southern Bewl 28170 96 92 85 76 70 77 33 | 990

Ardingly 4685 100 100 96 74 67 80 33 t996
Wessex Clatwonhy 5364 88 92 87 77 70 92 t9 t989

BristolWW . (38666) (e l) (e2) (88) (79) (72) (84) (24) | eeO
SouthWest Colliford 28540 76 77 78 76 76 82 42 1996

Roadford 34500 97 98 99 98 96 | 00 | 8 | 995
Wimbleball 21320 99 100 99 92 87 t00 26 t995
Stithians 5205 98 92 88 80 7 | 80 t8 t990

Welsh CelynandBrenig r 13ll55 98 100 100 84 95 100 48 t989
Brianne 62140 94 99 | 00 | 00 97 I 00 57 | 995
Big Five t 697 62 9 l 98 97 88 94 92 41 1 995
Elan Valley r 99106 93 98 98 96 97 t00 37 | 995

East of Edinburgh/Mid Lothianr 97639 52 54 5 | 45 43 50r+ 62 1997
Scotland EastLothian r 10206 99 100 100 99 100 100 48 1989
West of Loch Katrine o | | | 363 90 8 | 85 89 85 g2 76 1997
Scotland Daer 22412 90 95 98 8t I | 99 70 1997

LochThom r | | 840 92 90 | 00 98 97 | 00 74 t997
0 figures in parentheses relate to gross storage o denotes reseryoir groups
*x Megget filling, worl< finished 21 10198

ntltbcrcprcscrrtarir'ct>|thcst()r2gCcrltltlitirlns:rcrtrsscacharee;thisclrr.llt'pllticlll
l'hc r.ninirntrrn st()raec

bc'1ot'capacitl rlurjng thc s-intcr to ploliclc scopc firr tlood

1997 I 998

Comparison between overall
reservoir stocks for England and
Wales in recent years

# last occurence

Nov Dec Jan Feb Mar Apr l\,4ay JLrn Jul Aug Sep Ocl

|0
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gauging station

groundwater index well

reservoir - individual

reservoir - group (general location only)

Chalk

#,

iiitt:rj,

=, 
Jurassic limestones

.,1;

__ * Permo-Triassic sandstones

Maonesian LimestoneW
Minor aquifers (including lhe Carboniferous

Limestone) have been omitted.

Westdean No.3



Where the information
comes from
The National Hydrological Monitoring Programme was

instigated in 1988 and is undertaken joindy by the Institute
of Hydrology (IH) and the British Geoiogical Survey

(BGS). Financial support for the production of the

monthly Hydrologicai Summaries is provided by the
Department of the Environment, Transport and the
Regions, the EnvitonmentAgency (EA), the Scottish
Environment Protection Agency (SEPA) and the Office of
$fater Services (OF\flAT).

River flow and groundwater levels
The National River Flow Archive (maintained by IH) and

the National Groundwater Level Archive (maintained by

BGS) provide the historical perspective within which to
examine contemporary hydrological conditions.

River flow and groundwater level data are provided by the

regional divisions of the EA (England and !7ales) and

SEPA (Scodand). In all cases the data are subiect to revision
following validation (flood and drought data in particular
may be subject to significant revision).

Reservoirs
Reservoir level information is provided by the Water

Service Companies, the EA and, in Scodand, the West of
Scodand and East of Scotland $/ater Authorities.

Rainfall
Most rainfall data are provided by the Met Office. To allow
better spatial diffetentiation the talnfall. dataare presented

for the regional divisions ofthe precursot organisations of
the EA and SEPA. The recent rainfall estimates for the

Scottish regions are dedved by IH in collabotation with the
SEPA regions. In England and Wales the recent rainfali
figures derive from MORECS. MORECS is the generic

name for the Meteorological Office services involving the

toutine calculation of evaporation and soil moisture
throughout Great Britain. The discontinuation of the

CARP system used by the Met. Office to provide more
definitive regional rainfail assessments means that the

recent MORECS figures have not been updated.

Negotiations are continuingwith the Met. Office to
provide more accurate areal figures. Until the negotiations
are concluded the regional rainfall figutes (and the return
periods associated with them) should be regarded as a

guide only.

The Meteorological Office
Sutton House
London Road
Bracknell

RG122SY.
TeI. 01.3 44 856858; 01344 854024.
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The cooperation of all data suppliers is gtateftilly
acknowledged.

Subscription
Subscription to the Hydrological Summaries costs d48per
year. Ordets should be addressed to:

Hydrological Summaries

Institute of Hydroiogy
$Tallingfcrtd

Oxfordshire
OX1O 8BB

Tel.:01491 838800

Fax:01491 692424

Selected text and maps are available on the W\XAX/ tt
h ttp://www.nwl.ac.uk/il-

@ Ttlis document is copyright and may not be reproclLrcecl

without the ptior permission of the Natural
Environment Research Counci-I.
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