MAXIMISING THE UTILITY OF HYDROMETRIC
INFORMATION FOR THE USER COMMUNITY:
a national perspective



Presentation Outline

 History of the National River Flow Archive

* Hydrometric Information Lifecycle

1.

o s W N

Monitoring and Network Design
Data Sensing and Recording
Data Validation and Archival
Data Synthesis and Analysis
Information Dissemination

Information Usage and Decision Making

* Conclusions

How can we improve national hydrometric data for the end user?

Do we still need a National Archive?

Centre for
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History of the National Archive

« Primary national hydrometric archive for water resources éig:f
i1

1935-1952 Inland Water Survey

1964-1974 Water Resources Board
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History of the National Archive
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History of the National Archive

 Primary national hydrometric archive for water resources ing’
i1

Inland Water Survey
Water Resources Board
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A National Archive by collaboration....

« “Awater survey committee, composed of persons outside Government
Departments, will be appointed to advise on the survey and on the
progress of measures undertaken. In the constitution of the Committee
attention will be paid to the inclusion of both scientific and practical

. "
experience.
The Minister of Health (Sir Hilton Young) House of Commons 7 December 1934
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A National Archive by collaboration....

UK Surface and Groundwater Archives Committee
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The National Archive Today

« National hydrometric archive
Primarily Daily Mean Flow Data

53,000 Station years of data
~1500 Gauging Stations

Earliest data from 1841
(Wendover Springs)

Metadata, archive of station
history material, microfilmed level
charts, etc...

201005 Camowen at Camowen Terrace, Gauged Daily Flow
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http://www.britishwaterways.co.uk/home

The National Archive Today

« National hydrometric archive o =3
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http://www.britishwaterways.co.uk/home

Hydrometric Information Lifecycle

* Importance of links between all
aspects of hydrometric data
production and analysis

« Encompassing different Information Usage Monitoring and
organisations and users Network Design

Making
Data Sensing and
Recording

Data Synthesis and Data Validation and
Analysis Archival

* Internationally National
Hydrological Services vary
greatly in organisation setup. [

Information
Dissemination

« The NRFAtries to engage
around the cycle

Centre for
Ecology & Hydrology



National sub-networks:

Recent:

« Benchmark Network
130+ ‘Near natural’ catchments

® BENCHMARK STATIONS

Benchmark Network: Bradford & Marsh (2003)
Burn et al (2011 — Submitted)




National sub-networks:

Recent:

« Benchmark Network
130+ ‘Near natural’ catchments

Current:

* Impact Catchments
Anthropogenically influenced

® BENCHMARK STATIONS

Benchmark Network: Bradford & Marsh (2003)
Burn et al (2011 — Submitted)




Monitoring and Network Design

National sub-networks:
Recent:

« Benchmark Network
130+ ‘Near natural’ catchments

Current:

* Impact Catchments
Anthropogenically influenced
Future:

* More integrated monitoring at national scale
Added information delivery from co-located monitoring

® BENCHMARK STATIONS

Benchmark Network: Bradford & Marsh (2003)
Burn et al (2011 — Submitted)




Monitoring and Network Design

Network assessment;

Recent:
* Tools for network assessment and review:

Representative Catchment Index
Catchment Utility Index

Centre f : Laizé
scﬁogyg.'uydmlogy Assessment tools: Laizé et al (2008)



Monitoring and Network Design

Network assessment;

Recent:
» Tools for network assessment and review:
Representative Catchment Index
- Catchment Utility Index

Current:

» Network review
Pressure on monitoring globally
Important that all user needs are considered
Operational AND strategic needs

Assessment tools: Laizé et al (2008)
gceﬁg:yfﬁruydrology Network Review: Hannaford et al (2011)
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Network assessment;

Recent:

» Tools for network assessment and review:
Representative Catchment Index
Catchment Utility Index

Current:

» Network review
Pressure on monitoring globally
Important that all user needs are considered
Operational AND strategic needs

Future:

 \Web-based user tools for catchment
assessment

Assessment tools: Laizé et al (2008)
Scecﬁg:yfﬁrnydrology Network Review: Hannaford et al (2011)

NATURAL
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Recent :

» Understanding and communicating
hydrometric issues through the cycle:

NRFA regional hydrometric data specialists

Concentration on overall utility of datasets

Information for a range of scales:
National/International vs. Regional/Local

Centre for
7 Ecology & Hydrology




Recent :

» Understanding and communicating
hydrometric issues through the cycle:

NRFA regional hydrometric data specialists

Concentration on overall utility of datasets

Information for a range of scales:
National/International vs. Regional/Local

CAEstimates —Equl Estimates —Observed

Current:

« Promotion of consistent practice in
hydrometry & data management:

Small gaps in flow series remain a problem
Research into infilling techniques
Guidance to promote consistency & auditablity

Centre for Data Infilling: Harvey et al (2011) Accepted
Ecology & Hydrology
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Recent :

» Understanding and communicating
hydrometric issues through the cycle:

NRFA regional hydrometric data specialists

Concentration on overall utility of datasets

Information for a range of scales:
National/International vs. Regional/Local

Current:

« Promotion of consistent practice in
hydrometry & data management:
Small gaps in flow series remain a problem
Research into infilling techniques
Guidance to promote consistency & auditablity

Future:

« Communicating uncertainty!

Centre for
Ecology & Hydrology

NATURAL BRESCARCH COUNCIL

CAEstimates —Equl Estimates —Observed




Data Validation and Archival

Annual data acquisition: -

« Data validation by regional
NRFA specialists before ==
data is added to the b

Hamiteans Mery

national archive

« Data queries lead to
improved data for all
parties

* Bespoke data handling
systems developed for
visual and automated
checking:
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Data Validation and Archival

Annual data acquisition:

« Data validation by regional =
NRFA specialists before o
data is added to the
national archive

« Data queries lead to |
improved data for all
parties .

* Bespoke data handling
systems developed for
visual and automated
checking:
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Controlling data provision to the

national archive;

Service Level Agreement since

2002
Aims:

Promote stability in national

network

Improve data quality

Increase data completeness

Centre for
Ecology & Hydrology
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Data Validation and Archival

Controlling data provision to the 100 g |
national archive: "
. . o
« Service Level Agreement since @
2002 2
. S
¢ Aims: S
o
- Promote stability in national 2 .
network g o o o
- Improve data quality 90 - - - - - - -
2001 2002 2003 2004 2005 2006 2007 2008
- Increase data completeness VEAR
* Subset of network monitored e
through Performance Indicators & ., |~ /== 7
Q
1. Data provision timeliness W o
S oo b
2. Data completeness s
) QO 85 [
3. Data queries ﬁ =~ Overall Data Completeness (%)
< 80
@ Stations with Complete Data (%)
75 T T

Centre for 2002 2003 2004 2005 2006 2007 2008 2009
Ecology & Hydrology




Data Synthesis and Analysis

National Hydrological Monitoring Programme
« Started in 1988

* Monthly situation reporting

» Hydrological review of major events

Centre for
Ecology & Hydrology
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Data Synthesis and Analysis

National Hydrological Monitoring Programme

« Started in 1988

* Monthly situation reporting |
» Hydrological review of major events 'S

Recent : L F

«  Summer 2007 floods: a hydrological appraisal B oiaictpgrara
« 1975-76 Drought: a contemporary & retrospective review

e e

|

) {
by Yerry Marsh & Jamie Hannalord
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Data Synthesis and Analysis

National Hydrological Monitoring Programme
« Started in 1988

* Monthly situation reporting

» Hydrological review of major events

Recent :

« Summer 2007 floods: a hydrological appraisal

« 1975-76 Drought: a contemporary & retrospective review
Current:
* Monthly Hydrological Summary
« Hydrological Review of the Year

Hydrological Summary
Jor e United Kingdom

b‘ m-wmwa—t-—tuamhnw—ld
o g o (s e e o i Sy s S Vo Sl ES)
-— -w-..l—-w-u‘vd-—l s wparser! e

Back catalogue of 300+ publications
available on the NRFA website

Media engagement to promote scientific
understanding

Centre for
Ecology & Hydrology
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Data Synthesis and Analysis

National Hydrological Monitoring Programme

* Started in 1988 Hydrological Summary
. Monthly situation reporting - Jor e United Kingdom
: : : e T e e
» Hydrological review of major events ST s
e B e v vt s Ve R e o iy e <o
Recent : S D i b
AT AT S e TSI
« Summer 2007 floods: a hydrological appraisal e I
. : ety ey e o S
« 1975-76 Drought: a contemporary & retrospective review TSt Eoma s m e O

Current:
* Monthly Hydrological Summary
« Hydrological Review of the Year

» Back catalogue of 300+ publications
available on the NRFA website

* Media engagement to promote scientific
understanding

Future:
« Ecological impacts
* International context

Centre for
Ecology & Hydrology

o e - O




Information Dissemination

Core datasets:

TI m e Ser I es 38001 Thames at Kingston, Gauged Daily Flow 390071 Thames at Kingston, Catchment Monthly Rainfall
. 100 1000
« Gauged Daily Mean Flows R L
. 100 F100
* Naturalised Flows (some) 50 50
« Catchment monthly rainfall '3 3
0.51: :10.5
0.1 H0 1
0.059 HO.05
0.0 F0.01
i bl
a0.0H F150.
oa. F100.
.o Jdan Feb Mar Apr o ay Jun Jul Aug Sep Oct Mo Dec 0
2008
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Core datasets:
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Information Dissemination o

Time Series

« Gauged Daily Mean Flows

» Naturalised Flows (some)
« Catchment monthly rainfall

Basic Metadata
* Location, Catchment area,

Station type
* Photos

Centre for
Ecology & Hydrology

NATURAL BRESCARCH COUNCIL




Information Dissemination

Core datasets:

Time Series

» Gauged Daily Mean Flows
» Naturalised Flows (some)
« Catchment monthly rainfall

Basic Metadata

 Location, Catchment area,
Station type

* Photos

User Guidance Information
« Station descriptions

« Catchment characteristics

* Factors affecting runoff

Centre for
Ecology & Hydrology

NATURAL BRESCARCH COUNCIL

Station and Catchment Description
Ullrasonic station commissionad i 1974; mulb-path oparation from
1988 and back-up ultrasonic nstaled in 1991 Full range. Lockages
not allowad for and high waser temperatures can effect gauge
porformance at low fiows No pask flows pre-1474 whan dmis
derivad from Teddington weir (3 TOm wicke complax of gates,
sluces, weirs and looks) tailwater rating used with twce-daily
lovels (at low tide) % compute flows 85 cumecs. Significant
structural improvements snce 1883 but high hydrometnc accuracy
not achavabia for pre-1951 record (leakage and lockagas result in
underestimabon of earty low fiows; mil operaticn aiso evident on
early hydrographs. Gauged flow fell to zero in August 1976, 1864
peak gdf re-assessed n 2002 (800 cumecs). Increased channel
capacty means that bankiull naw very rarely exceeded. Basefiow
sustmned mamly from the Chalk and the Oclites. i

from tbularies draining the clay vales.

the catchment but ov

Daily Flow Hydrograph Flow Dawstion Curve
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Information Dissemination

Core datasets:

Time Series SRR T

« Gauged Daily Mean Flows

* Naturalised Flows (some) Tl g RIS

« Catchment monthly rainfall fosmaiy - =
Basic Metadata I E i E
* Location, Catchment area, = S SaT s

Station and Catchment Description

Ullrasonic station commissionad i 1974; mulb-path oparation from

Station type
* Photos

1568 and back-up ulirasonic nstaled in 1981 Full range. Lockages
not allowad for and high waser temperatures can effect gauge
porformance at low fiows No pask flows pre-1474 whan dmis

H H derived from Teddington wair (3 TOm widke complex of gates,
User Guidance Information S, s and ke st ring s .y
lovels (at low tide) % compute flows 85 cumecs. Significant
° Statlon descrlptions structural improvements snce 1883 but high hydrometnc accuracy

not achavabia for pre-1951 record (leakage and lockagas result in
underestimabon of earty low fiows; mil operaticn aiso evident on

e Catchment characteristics early hychographs. Gavged flow el o zero in August 1978, 1854
peak gdf re-assessed n 2002 (800 cumecs). Increased channel

 Factors affecting runoff iioad ek o e Chk e o okl B : :
from tbutaries draining the clay vales o o Sy ared gy Pt Cnare SO0 30 16 T (345 400 A e 2099

the calchment but o

Catchment Metadata
« Elevation, Geology, Land use

Maintaining metadata is a
vital part of data stewardship

Centre for
Ecology & Hydrology
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Information Dissemination

g
W,
-
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Main dissemination routes:
* Publications:
Yearbooks (1935-1995) e N UK Hydrometnc R‘é;is't’er’;.
Hydrometric Register (Latest 2008) == | Y.
* Manual enquiry service:
~ 400 p.a.
* Internet:
28,700 data downloads in 2009/10

Centre for
Ecology & Hydrology



Information Dissemination

Main dissemination routes:;

Publications:
Yearbooks (1935-1995)

Hydrometric Register (Latest 2008)

Manual enquiry service:

T l;- T e --__.;4
UK HydrometficiRegister J

\.__‘ A
‘:ﬁ’ '}"' da / o

~ 400 p.a.

Internet: e Y
28,700 data downloads in 2009/10 - . P
National water balance reporting: OECD «. OCDE

UK Government
EU / OECD

Centre for
Ecology & Hydrology
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European Environment Agency )3"_'5} eurostat

UK National

Statistics



http://www.statistics.gov.uk/hub/

Information Dissemination

Main dissemination routes:
* Publications:
Yearbooks (1935-1995)
Hydrometric Register (Latest 2008)
* Manual enquiry service:
~ 400 p.a.
* Internet:
28,700 data downloads in 2009/10

-

- E . .
g i Bl

« National water balance reporting: OECD «. OCDE

UK Government

) - .
EU/OECD European Environment Agency ’3_) eurostat 2{;{?3}'('

« UK contributions to international data centres:
WMO Global Runoff Data Centre
UNESCO IHP-FRIEND European Water Archive

Archives at a national level make
international collaboration easier

ireend
—_—

Centre for
Ecology & Hydrology
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http://www.statistics.gov.uk/hub/

Information Dissemination

Recent:
Website developments:

Discovery: map and metadata based
searching |
Viewing: Dynamic time series graphing and T
metadata comparison =
Download: Currently ~ 200 stations
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Information Dissemination

Recent:
Website developments:

- Discovery: map and metadata based
searching

- Viewing: Dynamic time series graphing and
metadata comparison

- Download: Currently ~ 200 stations
Current:

* Increased data download: 400+ stations
being made available following detailed
guality control and reconciliation

* International initiatives: WMO / Open
Geospatial Consortium data standards

Centre for
7 Ecology & Hydrology
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Information Dissemination

Cantee e
@ Ecangy & Mydmbagy

——

Recent: -

- . h - ——— T s s e N e

Watranal Blaar Fara Arenice Saerh s date

Website developments: —

- Discovery: map and metadata based | (=]

.....

searching e B

- Viewing: Dynamic time series graphing and mm mmE

metadata comparison =S = = ==
- Download: Currently ~ 200 stations ZE = B
Current:

* Increased data download: 400+ stations
being made available following detailed
quality control and reconciliation y SIEIT P

,] c;ou-amunnum

* International initiatives: WMO / Open i | sty
Geospatial Consortium data standards - [',..“.I'.'." el BE

Tiere Sars &

Future: S et
- Catchment ‘explorer’ tools ST | s i

« ‘Trends’ website v
« Other technological opportunities .,“., '
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Information Use

Schools Media Other

User community:
Private
Current: 4%

 Direct Users Government

- Indirect users through: >%
- Government reporting (ONS, Defra)

Commercial

. Media 20%
. Other data centres

« Measuring Authorities

Research
64%

Centre for
Ecology & Hydrology
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Information Use

; hool Medi
User community: Schools_ Media  qther .
Private
Current:
 Direct Users Government

« Indirect users through: >%

- Government reporting (ONS, Defra)
. Commercial
- Media 20%
- Other data centres
« Measuring Authorities
Future:

* |ncreased international users

Research
64%

Centre for
Ecology & Hydrology




Information Use

User community:
Current:

Direct Users

Indirect users through:

- Government reporting (ONS, Defra)
- Media

- Other data centres

Measuring Authorities

Future:

Increased international users
Increased public awareness

New user communities

Commercial

We don’t know who
tomorrow's users will be!

Centre for
Ecology & Hydrology

NATURAL BESTARCH COUNCIL

Government

A \
\ &

.. | Northern:

Schools Media

Other

Private
4%

5%

20%

Research
64%

RIVer.concerns...

wWeéa
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Utah regional River Flow Tracker KCL News




Conclusions

Improving national hydrometric
data for the user:

1. Delivering an efficient and effective Information Usage
. . . Monitoring and
hydrometry service should be anfw Dﬁfls-on Network Design
seen as a cycle of connected axine

stages

Information Data Sensing and
Dissemination Recording
Data Synthesis and Data Validation and
Analysis Archival

Centre for
Ecology & Hydrology



Conclusions

Improving national hydrometric
data for the user:

1. Delivering an efficient and effective Information Usage Vonitoring and
hydrometry service should be and Decision ey Network Design
seen as a cycle of connected Sy
stages . G |
2. Collaboration between operational €
hydrology, research community _ > O oy ,
li K is k Information [ USER NEEDS Data Sensing and
and POIICY MmakKers IS Key Dissemination S Recording

@ Environment 6 Met Office
Agency
AW Agency

defra”™ e

RESEARCH COUNCIL

NATURAL ENVIRONMENT RESEARCH COUNCIL.

Sl
Data Synthesis and m"%{,’ LData Validation and

Analysis Archival
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Conclusions

Improving national hydrometric
data for the user:

1. Delivering an efficient and effective Information Usage
. . . Monitoring and
hydrometry service should be an:n Dﬁ_c-s-on N Network Design
seen as a cycle of connected axine
stages 4

2. Collaboration between operational
hydrology, research community _
. . Information
and policy makers is key Dissemination

el T

: : .‘& Data Sensipg and
\&% g} : Recording

3. Communicating caveats in data
should be improved at all stages

Data Validation and
Archival

Data Synthesis and
Analysis

28052: River Sow at Great Bridgeford — June 2007

g:;g:yfg‘rmdmlm Photo: Richard Severn (EA Midlands)
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Conclusions

Improving national hydrometric
data for the user:

1. Delivering an efficient and effective
hydrometry service should be
seen as a cycle of connected
stages

2. Collaboration between operational

Monitoring and
Network Design

Information Usage
and Decision
Making

hydrology, research community
and policy makers is key

Data Sensing and
Recording

Information
Dissemination

3. Communicating caveats in data
should be improved at all stages

4. Need to keep up with changes in
technology

Centre for
Ecology & Hydrology

Data Synthesis and Data Validation and
Analysis Archival




Conclusions

Improving national hydrometric
data for the user:

1. Delivering an efficient and effective Information Usage |
. . . > Monitoring and
hydrometry service should be am:lvI Dif'S'On < 1 Network Design
seen as a cycle of connected e <

stages \ Va

2. Collaboration between operational

hydrology, research communit v Nations &S
yd I.gy K is k y Information ,A:m cametri Dafa Sensing and

ana policy makers IS Key Disseminatig® ) Informatio — Recording
3. Communicating caveats in data ' Service

should be improved at all stages \
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