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• After data is collected in the field (or in the lab), it needs to be properly 

managed. 
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Groundwater data management is the whole process of using 

groundwater data after their collection. It encompasses quality 

assurance and quality control (QA/QC) of those data, the storage of 

those data in archives and databases, sharing/providing access to data, 

analysis and interpretation of the data, and finally the dissemination of 

resulting groundwater information. 

SADC-GMI, IGRAC, IGS (2019) SADC Framework for Groundwater Data Collection and 

Data Management. SADC-GMI report: Bloemfontein, South Africa. 
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Water 

department 
9 8 7 6 - 5 4 9 3 - 14 7 - 6 2 80  

Other 

governmental 
- - 2 3 - 1 4 - - - 3 2 - 6 5  26 

Water company - 1 - - - - - 2 3 - - - - - - 6 

University - 1 - 1 - - - 1 - - - - - 4 1 8 

Consultancy - 3 - - - - - - 1 - 2 - - - - 6 

Drillers 5 - - - - - - - - - - 1 - - - 6 

NGO 1 - - - - 3 - - - - - 3 - - - 7 

Other non-

governmental 
- - - 2 - - - - 4 - - - - 1 - 7 

Total 15 13 8 12 - 9 8 12 11 - 19 13 - 17 8 145 

Evaluating groundwater data collection and management 

Country visits: 145 professionals interviewed in 12 Member States 

2017-2018 

https://sadc-gmi.org/wp-content/uploads/2020/03/State-of-GW-data-in-SADC_2019.pdf 
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+ inputs from 22 young professionals from 11 Member States 

1. Overview of groundwater 

development in [COUNTRY NAME] 

 

2. Data currently collected 

2.1.Borehole siting 

2.2.Borehole drilling 

2.3.Borehole testing 

2.4.Borehole equipping 

2.5.Borehole monitoring 

2.5.1.Groundwater levels 

2.5.2.Groundwater quality 

2.5.3.Groundwater abstraction 

 

3. Quality checks performed 

3.1.Borehole siting 

3.2.Borehole drilling 

3.3.Borehole testing 

3.4.Borehole equipping 

3.5.Borehole monitoring 

3.5.1.Groundwater levels 

3.5.2.Groundwater quality 
3.5.3.Groundwater abstraction 

 
4. Short comings identified 

4.1.Borehole siting 

4.2.Borehole drilling 

4.3.Borehole testing 

4.4.Borehole equipping 

4.5.Borehole monitoring 

4.5.1.Groundwater levels 

4.5.2.Groundwater quality 
4.5.3.Groundwater abstraction 

 

5. Proposed improvements 

5.1.Borehole siting 

5.2.Borehole drilling 

5.3.Borehole testing 

5.4.Borehole equipping 

5.5.Borehole monitoring 

5.5.1.Groundwater levels 

5.5.2.Groundwater quality 
5.5.3.Groundwater abstraction 

 

 

6. Analysis 

6.1.Borehole siting 

6.2.Borehole drilling 

6.3.Borehole testing 

6.4.Borehole equipping 

6.5.Borehole monitoring 

6.5.1.Groundwater levels 

6.5.2.Groundwater quality 
6.5.3.Groundwater abstraction 

 

7. Reporting 

7.1.Borehole siting 

7.2.Borehole drilling 

7.3.Borehole testing 

7.4.Borehole equipping 

7.5.Borehole monitoring 

7.5.1.Groundwater levels 

7.5.2.Groundwater quality 
7.5.3.Groundwater abstraction 

 
8. Conclusions 
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Country overviews + summary tables  
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Frequent shortcomings 
 

• Budget 

• Insufficient staff 

• Insufficient equipment (e.g. piezometers, sampling sets, transport, computers, lab 

analyses, IT) 

 

• Monitoring objectives and strategy 

• Few official groundwater data collection plans with dedicated budgets and numbered 

objectives 

• Absence of clear groundwater monitoring purposes 

 

 

 

 

 

• Related issues: access to monitoring boreholes, irregular sampling, etc. 
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GW-MATE, 2006 

https://www.un-igrac.org/special-project/gw-mate 
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• Interpretation of groundwater data 

• Lack of interpretation of groundwater data: No interpretation because no data? Or no 

data because no interpretation? 

• Lack of training  

• Lack of software programs 

 

• QA/QC procedures 

• The data collected are sometimes (often?) of poor quality 

• Lack of protocols and guidelines (for monitoring, siting, drilling and testing, for lab 

analyses, data check) 

• Lack of field forms/templates 

• Lack of data interpretation 
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• Data storage and sharing 

• Few countries rely on relational databases and software programs. Spreadsheets and 

hardcopies are still frequently used. 

• Data are stored in different locations 

• Lack of reliable data backup strategies 

 

 

 

 

 

 

• Barrier to data sharing 
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GW-MATE, 2006 
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IGRAC (2020) Expansion of the 

SADC Groundwater Information 

Portal (SADC-GIP), SITUATIONAL 

ANALYSIS REPORT  
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A basis for capacity-building… 

… and for transboundary data sharing 
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Summer 2020 – Senegalo-Mauritanian Aquifer Basin (BASM) 

• Similar methodology but virtual meetings, less interviewees 
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IGRAC (2020) Deliverable number 4:  

Report on the assessment of available 

groundwater data in the SMAB. 
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What are the key questions to answer? 

 

 

Responsibilities 

• In most countries, groundwater monitoring and the collection of borehole 

data is in the hands of a public authority, e.g. ministry of water, water 

authority, geological survey, etc.  

• In some countries, water management is decentralized (e.g. Mozambique). 

Groundwater data might be collected and managed by subnational 

authorities.  

• Additional data might be held by other ministries or departments (e.g. 

environment), water companies, universities, NGOs, private companies, 

etc. 

 It is sometimes challenging to identify who collects and manages 

groundwater data 
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What data are available? 

• In low-income countries, it is often the case that groundwater monitoring 

programs are insufficient and borehole licensing is not effective.  

 Identify what data are actually being collected. 

 

• In case of monitoring:  

• groundwater level? 

• groundwater quality? If yes, what parameters 

• groundwater abstraction? 

• How many data point are monitored? What is the frequency of monitoring? 

 

• In case of borehole data: 

• What data are collected? Is the inventory of boreholes up-to-date? 
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What is the quality of the data? 

• When data are available, it happens that they are of poor/dubious quality. 

• What are the protocols followed in the field or in the lab?  

• What are the QA/QC procedures to ensure a good quality of the data? 

• Are metadata stored with the data? 
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Hard copy? 

Excel? 

Access? 

Server-based database? 

 

 

 

 

 

 

 

 

In what format the data are 

stored? 

SADC-GMI, IGRAC, IGS (2019) SADC Framework for 

Groundwater Data Collection and Data Management. 

SADC-GMI report: Bloemfontein, South Africa. 
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How are data shared? 

• What are the conditions under which data are shared?  

• Is there a data sharing platform?  

• Is it necessary to request the data?  

• Is it necessary to pay a fee? 

• What is the waiting time before receiving the data? 

 

• Is there a data management strategy? 
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Bureau of Meteorology, 2017. Good practice guidelines for 

water data management policy: World Water Data Initiative. 

Bureau of Meteorology, Melbourne 
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! There is often a gap between policy documents and practice  

 

! The situation can change rapidly, depending on e.g. political changes, budgets, etc 
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SADC-GMI, IGRAC, IGS (2019) SADC Framework for Groundwater 

Data Collection and Data Management. SADC-GMI report: 

Bloemfontein, South Africa. 
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• UNECE Task Force on Monitoring and Assessment (2000). Guidelines on 

Monitoring and Assessment of Transboundary Groundwater. Lelystad. 

https://www.unece.org/fileadmin/DAM/env/documents/2018/WAT/05May_28-

30_IWRM_WGMA/Transboudary_Groundwaters.pdf 

• Bureau of Meteorology, 2017. Good practice guidelines for water data 

management policy: World Water Data Initiative. Bureau of Meteorology, 

Melbourne http://www.bom.gov.au/water/about/publications/document/Good-

Practice-Guidelines-for-Water-Data-Management-Policy.pdf 

• IGRAC (2008) Guideline on Groundwater monitoring for general 

reference purposes. IGRAC report. International Working Group I. Utrecht 

2006; revised 2008. Pp165. https://www.un-

igrac.org/sites/default/files/resources/files/WG1-7-Guideline-v12-03-08.pdf 

• Water Research Commission (2017). Groundwater Sampling Manual. 

Water ResearchCommission, Pretoria, South Africa. WRC Report No. TT 

733/17, ISBN 978-1-4312-0926-2. http://www.wrc.org.za/wp-

content/uploads/mdocs/TT%20733-17.pdf 

• INBO, UNESCO (2018) The Handbook On Water Information Systems 

Administration, Processing And Exploitation Of Water-related Data 

https://www.riob.org/sites/default/files/_HB-2018-SIE-BAT_web.pdf  
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• Water Research Commission (2017). Groundwater Sampling Manual. 

Water Research Commission, Pretoria, South Africa. WRC Report No. TT 

733/17, ISBN 978-1-4312-0926-2. http://www.wrc.org.za/wp-

content/uploads/mdocs/TT%20733-17.pdf   

• EPA Australia (2000). Groundwater Sampling Guidelines. Southbank 

Victoria, Australia. https://www.epa.vic.gov.au/~/media/Publications/669.pdf  

• Fitch P., Brodaric B., Stenson M., Booth N. (2016). Integrated Groundwater 

DataManagement.In: Jakeman A.J., Barreteau O., Hunt R.J., Rinaudo JD., 

Ross A. (eds) (2016)Integrated Groundwater Management. Springer, Cham. 

DOI: https://doi.org/10.1007/978-3-319-23576-9_26  

 

And many more!   
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Recommendation 

• L/RBOs should have insight on groundwater data collection and management in the 

riparian states. 

• There is a value in transboundary cooperation for capacity building in groundwater 

assessment and management, e.g. for attracting funding, sharing of experiences and 

good practices, economies of scale. See for instance: 

 

 

 

 

 

https://sadc-gmi.org/ 

 

 L/RBOs can be instrumental in fostering such cooperation between countries.  
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World Meteorological  

Organization 

Government of  

The Netherlands 

arnaud.sterckx@un-igrac.org 

www.un-igrac.org   

Delft, The Netherlands 

 

Thank you for your attention 
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