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A tradition of measurement 

Wendover springs - 1841 Chilgrove Well - 1835 

? 



Different ways of measuring …… 

Loggers and 
telemetry 

Manual dips 

Chart 
recorders 



Different data storage…… 

Paper records 

Mainframes 

Clustered SAN 



Different graphics …… 

2013 - on the web 
1986  
-Computing 
in colour 



Different ways to publish…. 



Getting the data out…… 



The same concerns…… 



The same issues…… 

‘From the groundwater 
standpoint, 1981 appears to 
have been a near average year 
in England and Wales, with 
groundwater levels near to, or 
above average. Only at dalton 
Holme in the Chalk of Yorkshire 
were groundwater levels below 
average at the end of the year’ 

‘….., across the majority of the Chalk, 
groundwater levels are currently still close 
to their seasonal average levels, and would 
have been lower were it not for the 
continued influence of the high recharge 
throughout much  of last year. The 
exception to this pattern is in the south of  
England, where responsive Chalk aquifers 
are now below  their normal range, and at 
Dalton Holme (Yorkshire), where a faster 
than expected recession has brought levels 
below their normal range’ 



The same challenges…… 

Projections: The three month outlook is not  certain, as the timing and intensity of autumn rainfall can cause large variations in groundwater recharge, although the 
effect of these variations will be muted over many aquifers as it takes time for recharge to cause levels to change.  However under a  majority of  ensemble 
forecasts levels in the Chalk and other  aquifers in Southern England are likely to fall further below normal. 

 

          Min                                  25%                                50%                                 
75%                                     Max 

Groundwater levels 1-month forecast. These forecasts are produced by running five members of the 42-
member Met Office ensemble through R-Groundwater models of observations borehole hydrographs at 25 sites 
across the country.  These sites are distributed across the major aquifers. The five forecasts include the 
minimum and maximum members of the ensemble distribution plus the three members closest to the 25th, 
50th, 75th percentiles. The groundwater level forecasts at a site are described using seven categories: very low, 
low, below normal, above normal, high, and very high. There is one map for each of the five Met Office 
ensemble members. Further information is available at www.hydro-outlooks.ac.uk/groundwater 

3 months ahead (end of 
December) 

Forecasted 
groundwater level 

Prediction of Groundwater 
Levels 
 
Issue 21 of Technical note - 
Central Water Planning 
Unit, Technical note - Central 
Water Planning Unit 
S. Phillips 
 
Central Water Planning Unit, 
1978 

http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.hydro-outlooks.ac.uk/groundwater
http://www.google.co.uk/search?tbo=p&tbm=bks&q=bibliogroup:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=bibliogroup:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=bibliogroup:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=bibliogroup:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=bibliogroup:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=inauthor:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=inauthor:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=inauthor:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=inauthor:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=inauthor:"Technical+note+-+Central+Water+Planning+Unit"&source=gbs_metadata_r&cad=2
http://www.google.co.uk/search?tbo=p&tbm=bks&q=inauthor:"S.+Phillips"&source=gbs_metadata_r&cad=2


19 May 1983 Stage: 850mm 

10 Oct 2013 Stage: 838mm 



The UK Hydrometric Archives Today 

 Primary national archives of hydrometric data 

 Collate data from public bodies tasked with 
hydrometric monitoring (and others) 

 River flow & groundwater level data: 

 1400 + gauging stations / 180 + boreholes 

 54,000+ station years of river flow data 

 9000 station years of groundwater level data, with 
observations from another  55,000 wells and boreholes 

 Single source of UK wide hydrometric information 

 Data made freely and openly available to all 

 
 



The UK Hydrometric Archives Today 

FREE TODAY  Primary national archives of hydrometric data 

 Collate data from public bodies tasked with 
hydrometric monitoring (and others) 

 River flow & groundwater level data: 

 1400 + gauging stations / 180 + boreholes 

 54,000+ station years of river flow data 

 9000 station years of groundwater level data, with 
observations from another  55,000 wells and boreholes 

 Single source of UK wide hydrometric information 

 Data made freely and openly available to all 

 
 



• “A water 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 

                                               

National Archives by Collaboration.... 



                                                                    

                                                                   

                                                                       

                                                                          

              

                                                                               

• UK Surface and Groundwater Archives Committee 

 

National Archives by Collaboration.... 



Data Validation and Archival 

Annual data acquisition: 

• Additional layer of data validation before data is added to the national archive 

                                                                           

2013 1980s? 



Data Validation and Archival 

Annual data acquisition: 

• Additional layer of data validation before data is added to the national archive 

• Bespoke data handling systems developed for visual and automated checking 

 



Data Validation and Archival 

Annual data acquisition: 

• Additional layer of data validation before data is added to the national archive 

• Bespoke data handling systems developed for visual and automated checking 

 

DEMO TODAY 



Maintaining high quality databases 

Controlling data provision to the 

national archive: 

• Service Level Agreement since 

2002 

• Aims: 

• Promote stability in national 

network 

• Improve data quality and 

completeness 

 

• Subset of network monitored 

through  performance indicators 

1. Data provision timeliness 

2. Data completeness 

3. Data queries 

 For more information see: Muchan & Dixon (in press) 

 
• < 1.5 % of data queried in any year 

 

• 99% data completeness is common 
 



Turning Data into Information 

 Collating and disseminating data alone is not 
enough! 

 Add value by understanding and communicating 
hydrometric issues 

 Comprehensive metadata holdings stored in 
digital and physical archives 

                                               
            

                                            

 

               



Turning Data into Information 

 Collating and disseminating data alone is not 
enough! 

 Add value by understanding and communicating 
hydrometric issues 

 Comprehensive metadata holdings stored in 
digital and physical archives 

 Regular and effective liaison with measuring 
authorities 

 Balance of national and regional knowledge 

 

NRFA Regional Reps: 

 Regional hydrometric data specialists 

 Maintain links with regional measuring 
authorities 
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Turning Data into Information 

 Collating and disseminating data alone is not 
enough! 

 Add value by understanding and communicating 
hydrometric issues 

 Comprehensive metadata holdings stored in 
digital and physical archives 

 Regular and effective liaison with measuring 
authorities 

 Balance of national and regional knowledge 

 

NRFA Regional Reps: 

 Regional hydrometric data specialists 

 Maintain links with regional measuring 
authorities 

 

+ Many ex-reps 

 



Helping Develop Best Practice 

• Promotion of consistent and forward-

looking practice in data management/ 

hydrometry: 

1. Research into infilling techniques 

2. Support development of best practice 

through hydrometric standards 

3. Active involvement in international 

initiatives to improve and harmonise 

hydrometric data management:  

• OGC Hydrology Domain Working 
Group 

• WMO Regional Hydrology Forum 

 

Harvey et al (2012) 

 

 
 
 
 

1997 BS 7898: Guide to Hydrometric 
 Data Management 
 

2013/14  BS 17898: Code of Practice for 
 Hydrometric Data Management 

http://www.bsigroup.com/it-governance


Delivering to the UK 

Main dissemination routes: 

• Publications: 

 1935-1995 Yearbooks 

 Hydrometric Register (Latest 2008) 

                         

             

            FREE BACK ISSUES TODAY 



Delivering to the UK 

Main dissemination routes: 

• Publications: 

 1935-1995 Yearbooks 

 Hydrometric Register (Latest 2008) 

• Manual enquiry service: 

 ~ 480 p.a. 

• Internet: 

 55,000 views of gauging station information in 2012 

 8,000 data downloads in 2012 

 

2007 - 2013 

 

49.3%

21.9%

4.2%

13.0%

5.4%

2.3%

1.9% 0.3%

1.7%

Research Commercial

Government NERC

Private School

International Media



Delivering for the UK 
National water balance reporting: 

• UK Government (ONS/ Defra)  

• EU / OECD 

 

 

International data sharing: 

• UNESCO European Water Archive 

• WMO Global Runoff Data Centre 

• GCOS/GTOS Baseline Global Terrestrial Network 

 

Dixon et al. 2013 Sharing water observations: turning local data into global information 

 



The archives aim to: 

• Provide a stable source of integrated national hydrometric 

information 

• Develop, implement and promote contemporary 

approaches to hydrometric data management 

 

  

 

 


