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Where is data in water management?

Monitoring • Management • Operations • Communication

Legislative and policy framework • Public involvement and awareness
Research, science and technology • Guidelines, standards and objectives

Sources Treatment Distribution system Drinking water

Adapted from CCME multibarrier approach
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Who are the data users?
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Main challenges

Data query and 
exportation 

Data validation, 
interpretation and 
exploitation, data 

sharing

Planification, 
management and 

optimisation of 
water quality
monitoring 
programs

Integrated data 
management and 

inclusion of 
metadata

Reliable sampling
and analytical
protocols and 

materials during
field work and 

laboratory
analyses

http://watershedmonitoring.com/fr/produits-et-services/
http://watershedmonitoring.com/fr/produits-et-services/
http://watershedmonitoring.com/fr/produits-et-services/
http://watershedmonitoring.com/fr/produits-et-services/
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De la donnée aux
connaissances

La place du traitement
des données

Les types de
traitement

Presentation plan
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The pyramid of knowledge

KNOWLEDGE

INFORMATION

• Raw material

• Structured data, database

• Metadata

• Information with
intelligent network

DATA

ascheili@watershedmonitoring.com



9/32

« Things known or assumed as facts, making the basis of
reasoning or calculation»

(Oxford Languages, 2022)

What is data?
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« Data that provides information about other data»

Techtarget, 2022

«Structured information that helps describe, explain,
locate and use data »

Adproxima.fr, 2022

What is metadata?
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« Data that have been recorded, classified, organized,
related and interpreted within a framework so that
meaning emerges »

Statistics Canada, 2017

What is information?
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Objectives
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▪ Well defined objectives
▪ ex. conformity, vulnerability or risk

analysis, study of extremes, etc.

▪ Steps of data treatment and 
management are defined by the 
objectives

▪ Applied treatments define
obtained knowledge

▪ A solid basis and structure
▪ Robust data and relevant treatment

ascheili@watershedmonitoring.com
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Applied data treatment steps
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1 – Acquisition
2 – Cleaning
3 – Formatting
4 – Validation
5 – Qualification and correction
6 – Structuration
7 – Storing
8 – Linking data
9 – Analysis and exploitation

KNOWLEDGE

INFORMATION

DATA
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Data acquisition

(Behmel et al. 2016)
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Cleaning and formatting
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▪ Cleaning
• Identification of relevant data sets

• Duplicates: keep or eliminate?

▪ Formatting
• Crucial step for the rest of the process

• Standardization of intrants

• Consistency and exploitability

• Need efficient collaboration and 
agreement between parties
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Validation, qualification and correction 9
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▪ Validation

• Establishing validation rules according to the objectives (ex: units, 

parameter names, etc.)

• Possible automatization of strict rules based on 

• Semi-automatized validation: initial filter, than individual treatment, 

final approval by a human

▪ Qualification and correction

• Identification of incorrect data

– Definition of rules (ex: conformity according to values)

– Searching for contextual causes (ex: calibration, protocoles, staff, etc.)

– Definition of specific treatment: conservation, exclusion of calculations, 

elimination, correction

• Data distorsion (ex: extremes)

• Artificial intelligence
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« A database is a data structure that stores organized
information »

http://techterms.com/definition/database, 2022

What is a database?
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Storage and structuration

▪ Relational databases

• Access, update, search information based on 
the relationships of data stored in different
tables

• Run queries that involve multiple databases

• Store text or numeric data, but also other
data types: geographical information, sound
clips, pictures, videos, etc.
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Linking data and creating knowledge

▪ Linking same type of data
• Ex: water quality in the distribution system: Free chlorine vs Temperature
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Linking data and creating knowledge

▪ Linking different type of data, from different sources
• Ex: type of consumer complaints VS localisation VS drinking water quality
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▪ Complex and 
multi-level linking
• Ex: Understanding

water quality events
in the distribution 
system
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Causes

Consequences

Signs
Corrective 

actions

Spatio-
temporal
aspects Water 

quality
events

Operations 
and 

maintenance
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Causes

Consequences
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Analysis and exploitation

▪ Communication, visualisation and analysis
• Graphs, maps, indices (ex: water quality index)
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Analysis and exploitation
▪ Decision making and actions

• Ex: Vulnerability and risk analysis, protection plans
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Analysis and exploitation
▪ Decision making and actions

• Vulnerability and risk analysis, protection plans

• Alerts
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Conclusions

“Data are just summaries of thousands of stories –

tell a few of those stories to help make the data meaningful.” 

Chip and Dan Heath, authors of “Made to Stick” and “Switch.”
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Where can adequate data treatment take us?
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Discussion

Anna Scheili, PhD
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