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Importance and main 
principles of shared data 
management



Water resource management requires data on 
many topics for many uses

Sectorial water management

Integrated Water sector planning 

Climate change adaptation

Risk management

Reporting

Specific decision taking 

Other water sector activities

Data and information 

particularly needed for

Many data topics

Many data producers 



Various types of data



Many actors / Example in Moldova
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Various processes of data production



Integration of IA in the monitoring processes

Case of real time monitoring with cameras and AI analysis 



Complementarity of satellite observation and in situ 
data for water resource management
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Time scale/ Frequency

📍 In Situ Measurements
- High precision
- Accurate and local 
'ground truth‘
- Costly

Visualization

Modelling

Decision support 
systems

Digital twins
….

Water resource 
management

Satellite Observation
- Global vue
- Wide coverage
- Mainly free

Data governance

➢ Findable
➢ Accessible
➢ Interoperable
➢ Reusable

Open data 
principles



Example of application in hydrology by combining SWOT 
data with in situ data (case of Armenia)

SWOT

National data 
management platform



Sentinel 2

Though automatic 
detection of pollution 

emission points

Exploiting satellite images to monitor surface water 
quality

CNES/IRD
data 

processing
4 parameters:
- Chlorophyll a 
- Suspended matters

- Dissolved organic 
matter 
- Turbidity

AI for automatic detection 
of pollution points

Mining 
activities
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1Interactive dashboard for comparing MGB model flow rates and in-situ measurements 

daily automatic bulletins or interactive maps of high and low bandwidth sectors



About the global architecture 

Centralised system Decentralised system

API
API

API

API

API



Applying the FAIR principle 

Data should be 

structured for use in 

various contexts and 

systems, enabling 

integration and data 

exchange

The data is retrievable by 

humans and machines through 

the services and protocols with 

authentication and authorization 

where necessary

The associated metadata provides an 

accurate information, and the data 

comes with detailed provenance 

information.



The catalogue of metadata: an efficient tool to find what exists 
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https://www.aquacoope.org/cat_eecca/moldova/eng/
catalog.search#/search (*)

https://www.oieau-wiss2.org/MD/en/data-and-

information/list-of-datasets-and-data-resources.html

https://www.aquacoope.org/cat_eecca/moldova/eng/catalog.search#/search
https://www.oieau-wiss2.org/MD/en/data-and-information/list-of-datasets-and-data-resources.html


Catalogue of 
data sources / 

Metadata
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The value of data source description 
(metadata)

➢Building user trust: Data without metadata is unusable because its level of accuracy, freshness, and methodological 
limitations remain unknown.

➢Streamlining institutional collaboration: Facilitating information exchange between ministries, agencies, and public 
bodies through a universal descriptive language.

➢Securing rights and responsibilities: Clearly defining intellectual property rules, terms of use, and redistribution 
conditions.

➢Preserving institutional memory: Protecting technical knowledge against staff turnover and storage media 
obsolescence.
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Global challenges of data source 
characterisation / Metadata

Findability
En enabling decision-makers, 
scientists, and partners to find 
and locate data in national and 
international catalogs.

Interoperability
Facilitating seamless 
integration between 
heterogeneous platforms and 
thematic information systems 
through shared reference 
frameworks.

Gouvernance
Formally identifying the 
authors, validity date, 
production methodology, and 
legal conditions of use.

Sustainability
Preserving information assets, 
capitalizing on invested 
resources, and avoiding costly 
duplication of studies.

ISO 19115 is an international standard for geographic metadata. It defines how to 
describe spatial data and related services. It provides information about the data 
origin, quality, extent, and spatial reference system. ISO 19115 includes both mandatory 
and optional metadata elements.
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Example of online catalogue of data sources



Concrete application on 
the basins boundary layer 
in Shapefile format (.shp)

Use case: 
filling in the PDF 

form
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The analyzed dataset

The Shapefile layer (.shp)
Inseparable set of vector files describing the country's major river basins:

Publication objective
Document the layer for its integration within the National Information System :
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Senegal River Basins
Sample form completion

Title
• Data format : must 

mandatory start with 
"GIS Layer of..."

• Precise theme : 
here "...basins 
boundary
delineation"

• Geographic scope:
« …in Senegal »
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Abstract & Attributes
• Content description : Vector layer of 

the major watersheds in Senegal 
(Senegal River, Gambia, etc.).

• Production methodology : Delineation 
derived from the hydrological 
processing of a 30m SRTM DEM, 
adjusted to the reference 
hydrographic networks.

• Attribute field definitions : CODE_BAS 
(identifier), NOM_BAS (official name), 
SUPERF_KM2 (calculated area), etc.

• Any other useful information 
(...produced as part of Project XX, 
...year of creation, quality control, 
...validation level, etc.)
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Senegal River Basins
Sample form completion

Geographic 
Keyword
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Format, projection and access

Select a single keyword from 
the lists according to the 
exact scale: 

Thematic
Keywords

Two standardized themes 
must be specified: 

Record section Instruction & rule Sample value 
(Senegal case)

Category Select from the drop-
down menu « GIS layer »

Format & 
Projection

Specify the extension 
and CRS

ESRI Shapefile 
(.shp) / 
EPSG:32628

Level of access Intellectual property
regime « copyright »

Web address / 
URL

Official link (no
Drive/Dropbox)

http://www.dgpr
e.gouv.sn/wfs
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Senegal River Basins
Sample form completion

Data contact

(Producer / responsible 
party)

To be contacted for information 
regarding the dataset itself. 

Producing organization or official 
manager that guarantees and 

validates the hydrographic data.
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Metadata Completed By (Author)

To be contacted for questions regarding 
the completion of this metadata sheet. 

Consultant, GIS expert, or technician 
who carried out the data entry and 

documentation work.

Example of fictional person :
› Name: Moussa NDOYE
› Organisation : Water Resources Management Directorate
(DGPRE)
› Email : moussa.ndoye@adresse-fictive-dgpre.sn
› Position: Head of mapping & data unit
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Case study
Water quality monitoring network by sampling
Context: You are a team of experts from the Dnipro Basin Authority in charge of physico-chemical 
monitoring of rivers in Ukraine ☺

Data cycle: Your field agents collect water samples from 45 monitoring stations located across the 
basin. These samples are sent to a partner analytical laboratory, which returns the test results (pH, 
nitrates, turbidity, heavy metals). Data controlled in laboratory per ISO 17025 requirements.

Processing & validation: You integrate these measurements into your local Access database. 
Automated and manual quality control checks are performed by your hydrologists to eliminate 
outliers and validate the data.

Dissemination: The validated data is available to the public and researchers via a dedicated Web 
REST API, accompanied by an interactive dynamic map of the monitoring points.
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It is your turn to describe a local Access 
database


