DOES THE UK NEED A NATIONAL RIVER FLOW ARCHIVE?
ACCESS TO NATIONAL HYDROMETRIC DATA IS VITAL FOR

EFFECTIVE WATER RESEARCH AND MANAGEMENT
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e UK Hydrometric Register

e Guidance and technical standards to inform operational
practices for hydrometric data management

e Hydrometric network and monitoring reviews

e (Gauging station network maps

e Scientific publications and research reports
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Abstract Access to hydrometric information underpins many arcas of effective water ma

gement. This paper

explores the operational practices of one national hydrological information service, the L ational River Flow
Archive, in ing, managing and providing access to river flow data. An mformation lifecycle approach to
hydrom data management is advocated, with the the areas of:

monil

ring network and devclopment;

and analysis; and data dissemination. The methods and pohcies outl

hydrological data archives around the world.
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INTRODUCTION

The availability of records of river flow is vital to
developing our understanding of the hydrological
cycle. Menitoring of the flow at discrete points on
a miver system allows hydrologists to quantify the
integrated output of all hydrological processes act-
ing upon a catchment, and thereby underpins effec-
tive water management across areas such as flood
risk estimation, water resources management, hydro-
ecological assessment and hydropower generation.
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Recognition of the fundamental importance
of hydrometric monitoring in enabling informed
operational and policy decisions across many areas
of society led to a growth in river gauging net-
works throughout the world in the second half of
the 20th century (Rodda 1998). Developments in
hydrometry and the widespread adoption of digital
recording. coupled with the growth of information
technologies, in particular the development of the
Internet, have provided the tools for more efficient
hydrometric data collection and exchange. At the

Hydiclogy in a Changing World: Emironmentsl and Human Dimensions 1
Frocesdngs of FRIENDWater 2074, Hanoi, Vietnam, Febnuary 2014 (AHS Pudl, 383, 2004).

Ensuring hydrometric data are fit-for-purpose through a
national Service Level Agreement
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Abstract Globally, access to hydrometric data of adequate quality, consistency and coverage to answer
pressing research questions and manage operational freshwater systems remains a maor 133\! DP_.-p(te

lecem zdvances, many datasets remam maccessible or have limited utility due to
s iscues, In light of 5 ud:pmum a Service Level (SLA) was mh'Dduced T

ccm:ml the provision of data to the UK national hydrometric archive. Central to this framework is 2 sat of
quantifiable indicators of data quality, completeness and provision. The paper precents the results from the
first 11 vears of the SLA and discusses the ne:ce'm:pcl\mgthe'\mtoadnusezmm station
network maintained by multiple data pwnd.en The mprovements shown m ity and consistency
demonstrate that such systems can help to ensure hydrological datzbases provide high q\u y information to
meet water management nesds both today and into the fiture.
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INTRODUCTION

Quantitative measurements of nver flow and other hydrometric variables are of fimdamental
importance i informing water management. Records of the current and histonical state of
freshwater fluxes form the foundations of research, policy and operational management in areas
such as: flood nisk management. water resources provision and protection of aquatic ecosystems.
As a result, where the utility of such records is reduced through hmited availability or poor data
quality, the inpact on our ability to understand. manage and mitigate the risks posed by the
freshwater environment can be severe.

Within the UK, measurement of river flows is devolved to a regional level with four
Iydrometnic measurng authonties maintammng 12 reglonal monstormg networks totalling around
1250 primary gauging stations. To ensure consistency across regions, provide a single coherent
source of national data. mnd aid assessment of UK-wide water resources, the UK National River
Flow Archive (NRFA) is mamtained as a publichy-fimded national focal centre for hydrometric
information. The NEFA collates, quality controls, analyses and disseminates river flow data and
associated information to a wide range of users, including freshwater regulators, scientific
researchers, educational users. govermment bodies and international organizations. One important
role for the NRFA is the provision of data to intemational data shaning initiatives such as the
FRIEND European Water Archive and WMO Global Ramoff Data Centre. Comprehensive
descriptions of the NRFA. its remit, scope of werk and operating practices are given in Dixon
(2010} and Dixon et al. (2013).

SERVICE LEVEL AGREEMENT

In addition to the installation and mamtenance of the UK hydrometric monitoring network, flow
ganging and data collection. the regional measuring authorities have pnm re,pﬁnmbl.hr} for
data processing and mitial quality control. Onee a year, these validated river flow records from all
primary gauging stations are transferred to the NRFA. where they undergo further quality
checking before | being combined with auxiliary information and added to the national database for
long-term storage and dissemination. This additional level of data validation, completed by
experienced NEFA staff, provides an independent appraisal of the daily flow data provided fo the
national archive. Through the use of custom-built visualisation and data handling software, qua]it\
control procedures place a strong emphasis on the final utility of data, by fo('u,mg 0N MAxImising
data quality, reducing gaps in records, and ensuring cnmpxehen,n? user mudxnce 15 maintained.
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The NRFA network of stakeholder organisations, includes:

e Natural Environment Research Council (including Centre for
Ecology & Hydrology and British Geological Survey

e Defra and the devolved administrations
e UK hydrometric and meteorological measuring agencies (EA,

SEPA, NRW, Rivers Agency, Canal & River Trust, Met Office
e British Hydrological Society, CIWEM, UK Water Industry
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e Daily mean flow data for

>1500 stations

e Peak flow data for >950

stations

e Catchment rainfall and spatia

information

e \\eb-based portal cataloguin

gauging stations on the NRFA

e Advice on hydrometric data
management practices

e [nformation on long-term

nydrological trends

e Hydrological expertise an
advice for the general public

and media

e Delivery of UK data to
international data sharing

Initiatives
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e Independent, authoritative commentary on current

nydrological conditions

e Monthly Hydrological Summaries for the UK

e Reports on major floods and droughts

e |[nformation on hydrological trends

e Places current conditions in their long-term historical context

National Hydrological Monitering Programme

< River Trust

The 2010-12 drought and subsequent extensive flooding

- a remarkable hydrological transformation

by Terry Marsh, Simon Parry, Mike Kendon & Jamie Hannaford

Centre for British
Ecology & Hydrology Geological Survey

s ) s

=2=Met Office

Hydrological Summary
sorwe United Kingdom

General
]unev\.wa—_u-mm em]lv dry month, although

d ahove averaze

activi
temperatures. nenced its warmest June since 2003, and d:va Forth region registered its second warmest

Tune on record (ﬁm 1910, The UK reccrded 80% of the lonferm erage fune
were significantly lower; Southem and North West England resistered 49% and 5
East Anglia, north Wales and much of western Scotland w

all, but some regional totals
o of average respectively.
ere also particularly dry. Soil moisture deficits mereased

25 expectsd for the time of year, but conditions generally remsined marzinally wetter than averaze  Soils were
drier than average in the norfh-west owing o rmnfsll deficiencies over the ot fous monthe. The g month

=pell of dry weather trizzered steep recessions in rver fiows across much of th
of declining river flows 1= illustrated by the recessions in national outfows. Groundwater

The large spatial footprnt
vels generally fell

across the aquifer ouferop areas, 2 is pormal for the time of year, but remain above average, significantly 5o in

the north-western and south-western Permo-Tniassic sandstone. Normal seasonal
bave generally begun, althouzh most remain sbove average for the tme of year. At Bewl (East Sussex), end of
Vith proundwater levels and reservoir stocks declining

me reservoir stocks were the larzest since 2000

clines n reservoir stocks

generally remaining above average. the water resources outlook remains healthy for much of the UK.

Ralmal[

east to north-easterly anflow brought particularly cool
and onditions fo eastern areas, notably easiem
Scotland Intense rainfall canzed fia,L Hooding in
incolnshire, Derbyshire and B DI:
9*  Thereafter, hgh presswe domunated almost
a fortight around mid-month (14% lﬁ") hgwaldmg
2 spell of fine, dry weather, although there were
occasional localised thunderstorms (e z. East 4
the 23<). A particularly infense evext on the 139/ 14L
tracked across the south Midlands outh-east
Enland, produciz JSum of rais in
howrs at Wokingham (Berkshire). The weather became
more unsettled towards month-end; 57mm fell in
five bours at Buugh(un -under-Blean (Kent) on the
In contrast, total mx in other pans
than }0’« ef' d:e un- term averay
strating ften localised nature
Ramgau,ze. at Goudhurst and Frmanden (both Kent)
registered just §.6mm ds upe. Pockets of above
average rainfall were restricted to south-west England,
extending up through the lower Severn catchment, and
eastern Scotland (North East, Tay and Forth were the
only regions to record above average rainfall in June).
Ramnfall accumulations since the wet winfer have
been near-average at the national scale, but this masks
the spatial vanabibty in ramfall over a four-meontl
timeframe. Pan- of southern Scol
Midlands, and southem and south-
besn wetter d:an averaze. Notal
East Anglia and Kent (=63% in some areas), rthern
Ireland north-east Scotland and large parts of Wales and
north-west England

River flows

Following unsettled weather from late May into
early June, the highest flows of the month typically
occmred dunng the first ten days. al these were
only moderate spates. Navertheless, there were some
excepiions; the Scottish Tyne rEgL_lemc its highest
TJune flow on record. From the 10%, recessions were
established across the UK: these were particularly steap
in responsive northemn and westem areas. Flows on the
Conwy, Carron, Ewe and Lagan barely registered ahove

4 Centre for
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AT BT ARG COMEE

in cenral southern Engl
An

T ‘New Red Lion the n

average flows on any day in Jume. Recessions contizued
and, but groundwater remained
influential; although stll above average for the ime of
year, flows continued to fall back towards the long-term
mean. Despite the dry spell from md-month. avera,
Howes for Tune were largely in the normal range, with
exception of above normal flows in south-east Engl.and
and southern Scotland, and below nomal fows across
north-western and zcmh eastern Scotl: Fl in
north-west Wales were below average
in Fune but mostly fell w\d'_mthe normal range (with the
Ewewuonufd: outflows m June were
ge, with exception of Northern
Ireland. Accumulated flows since the end of the winter
Gominantly m the normal range across England
= Protracted high flows remained a factor in
central southern England and the Thames catchment
owmg to the wetness of the preceding winter

Groundwater
Lnd:ue"ummer d:u

ed. and groundwater lev

continued to fall Thg exception fo this pattern was
found in north-sast England where parts of the Chalk
2nd Magnesian Limestone aquifers responded to the wet
conditions in this area during May. Water levels in the
Chalk at Wetwang m:e _hghm and at Swan House and
ere interrupted. Dalton

Holme m")kanne w] hE!E we].,ha\'ebean persistently

elow averaze, moved closer to its seasonal norm.

majority of limestone aquifers were in their
normal range, with higher levels in south-west England
(where some localised groundwater floodmg was stll
being reported). Lime Kiln Way remau:ed at a record
hugh for the time of year, a legacy of the wet weather m
the sprmg. Across the Permo-Triassic s, levels
remamed high, with new records registered o June
at Newbridge and Skirwith, althouzh groundwater
levels receded m these aqufers as they did elsewhere.
In south Wales, water levels were below nommal at
Greenfield Garage but notably hizh at Pant y Lladron
reflecting both spatial vanability of rainfall and aquifer

responsiveness
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Abstract. This study seeks to provide a long-term context for
the growing oumber of wrend analyzes which have been ap-
plied to nver flows n Europe. Mest studies apply trend tests
to fixed periods, in relatively short (zenerally 1960s—prasent)
records. This study adopts an alternative “multi-temporal”
approach, whereby trends are fitted to every possible com-
bination of start 2nd end years in 3 record The method is ap-
plied to 132 catchments with long (1932-2004) hydrometric
1ecords from nmﬂmm and cenln Eu.mp wk:uchv\ere cho-
sen as they are Ay inh d and
have good quality data. rhe catchments are first clustered
into five regions, nlnch are broadly homogenous in terms
of interdecadal varability of annual mean flow. The nmlt-
temporal trend appreach was then applied to regional time
series of different hydrological indicators (ammual, monthly
and high and low fows). The results reveal that the magni-
tude and even direction of short-term trends are heavily in-
fiuenced by interdecadal variability. Some sh trends
revealed m previous studies are shown to be umrepresen-
tative of long-term change For example, previous studies
have identified post-1960 river flow decreases m southem
and eastern Ewrope: mn parts of eastern Eurcpe. these rends
are resilient to study period, extending back to the 1930s;
in southern France, longer records show evidence of posi-
trve trends which reverse from the 1960s. Recent (post-1960%
positive trends in northem Europe are also not present in
longer records, due to decadal variations mftuenced by the
HNorth Atlantic Oscillation. The results provide a long-term
reference for comparizon with published and fumure stud-
ies. The multi-femporal approach advocated here is recom-
mended for use in future trend assessments, to help contex-
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tualise short-ferm frends. Future work should also aftempt
to explain the decadal-scale variations that drive short-term
trends, and thus develop more sophisticated methods for
trend detection that take account of interdecadal vanabality
and its drivers.

1 Introduction

Globally, there is growing concem that anthropogenic cli-
mate change 15 intensifying the hydrological cyele (Hunt-
ington, 2006), which is causing changes to streamflow
regimmes and leading to more fiequent and severe floods and
droughts. There is a growing need, therefore, for observa-
tional datz with which to discem any emerging trends i nver
flows, and to compare these with future projections from
climate models

The need to detect and attrbute the mfiuence of climate
change on streamflows has led to considerable scientific ef-
fort being focused on trend testing using observed hydromet-
ne data. The last decade has seen a proliferation of stud-
1e5 of streamflow trends wsing a diversity of flow mndica-
tors (of magnitude, frequency and extremes) m 2 wide vani-
sty of environmental settings. There has been an sbundznce
of national studies, with an increasing number focusing ex-
chusively on trends in specialised networks of near-natural
catchments gauged by stations providing zood quality data
The motvation for ths approach 15 to ensure that trends can
be related to clmate vanability rather than dwect anthro-
pogenic influences (such as dam construction or changes in
abstractions) or inhomogeneities relating to data quality. For

Publizhed by Copernicus Publications on behalf of the Furopean Geosciences Union.

e The NRFA website (www.ceh.ac.uk/data/nrfa) provides access
to data, reports and other services

e A data-retrieval and enquiries service offers access to data and
hydrological advice by ‘phone (+44 1491 692599) or e-mall

nrfa@ceh.ac.uk

Canal & IVERS

><

The Scottish
Government

Riaghaltas na h-alba

Met Office

For enquiries or data retrievals, please contact the NRFA Helpdesk on: +44 (0)1491 692599

V1.0 August 2014



