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 Groundwater is used for a variety of purposes : drinking 

water supply, domestic use, farming, industrial 

processes, etc. 
 

 Groundwater exploration, exploitation and monitoring 

(water conservation) generates huge amount of data. 
 

 Accurate and reliable information about groundwater 

resources (including quantity and quality) is critical for 

supporting planning and decision-making processes. 
 

 Need to focus on efficient data management, reliable 

analysis and effective tools for dissemination of data. 

General Framework 
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General Framework 
 

 Groundwater management strategy and policy must be 

based on : 

• knowledge of the past and present behaviour of 

the groundwater system,  

• the expected responses to future changes (e.g. 

to climate change), 

• the assessment and the understanding of the 

uncertainties in those responses 
 

 Over last decades groundwater models and NITCs 

have proven to be useful tools for efficiently addressing 

such issues, supporting the decision-making process 

and promoting alternative management approaches 
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Groundwater modelling - overview 
 

 A groundwater model is any computational method that 

represents an approximation of a natural (groundwater) 

system (Anderson and Woessner 1992, modified)  
 

 As such, groundwater models are, by definition, a 

simplified representation of a complex reality 
 

 Groundwater modelling can be applied to investigate 

and/or solve a broad range of groundwater problems.  

Two types models are classically implemented : 

• Groundwater flow model (simulate the water 

levels and flow process)  

• Solute transport model (simulate the migration 

of solutes or heat)  
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Groundwater modelling - overview 
 

 A groundwater model study is a multistep process : 

 First stage consists of compiling all relevant 

 geological and hydrogeological data related to the 

 groundwater basin to be modeled. This information 

 is used to design a conceptual model of the 

 basin  
 

 

 

 

 
 

 
Conceptual model of the Visp basin  

(modified from Kimmeier, 2001) 
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Groundwater modelling - overview 
 

 A groundwater model study is a multistep process : 
 

 Next phase consists in implementing the 

 numerical model. This model is used i) to 

 integrate the set of geological and hydrogeological 

 data, ii) to test hypothesis made in the conceptual 

 model. 

 
 

 

 

 

 

 
 

 

Simulated hydraulic heads in the 

Visp basin  (Kimmeier, 2001) 
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 Topography 

 Landuse 

 Geology  

 Types of aquifers 

 Aquifers thickness and 

lateral extent 

 Aquifer boundaries 

 Water courses 

Groundwater modelling - overview 

Conceptualisation and implementation of a model requires 

a set of quantitative data that fall in two categories (not 

exhaustive): 

 Water table elevation  

 Recharge areas (type and 

extent)  

 Rate of recharge 

 Dischagre areas (type and 

extent)  

 Rate of discharge 

 Boundary conditions 

 Surface water (H, Q) (modified from Kumar, 2015)  
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Groundwater modelling - overview 

 

 Success of any modelling study is strongly depending 

upon : 
 

• the location and  availability of the required data 
 

• the spatial distribution, richness and validity of 

the data  

 

 Collection, organization, analysis and data checking 

(QA) stages form an integral part of the modelling 

process 
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Cantonal tools to manage and collect data 

Cantonal data repositories 

Groundwater 

Data 

Boreholes 

Data 

Hydro-Meteo 

Data 

Meteo Data 

(spatial) 

(2003) (2013) (2015) (2016) 
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Tools to manage and collect data 
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Tools to manage and collect data 
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Tools to manage and collect data 



14 

Tools to manage and collect data 

 

Automated monitoring networks 

spatial distribution (not exhaustive) 



15 

Tools to manage and collect data 

SODA : Simultaneous Online Acquisition Data 

 Platform for data acquisition (push and pull 

mode) using multiple communication channels 

(GSM, UMTS, GPRS, Internet, radio, satellite, 

etc.) and supporting data loggers from different 

manufacturers.  
 

 Allround solution for data acquisition, raw data 

storage and data dissemination in various 

formats.  
 

 Project initiated by Canton Valais late 2015 
 

 Platform implemented during year 2016-2017 

and currently in final testing phase 

 

 



16 

Tools to manage and collect data 

SODA 
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GW model construction: example of data integration 

&* Geotechnics

&( Geothermics

&( Hydrogeology

&, Polluted site

&% Minerals

&. Seismic

Spatial distribution of the 5610 boreholes 

registered in the GEOCADAST database 



18 

GW model construction: example of data integration 

GWProblematik Visp study 
265 extracted and processed boreholes   
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GW model construction: example of data integration 
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GW model construction: example of data integration 

Digital encoding of geological information A 
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GW model construction: example of data integration 

Digital encoding of geological information A 
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GW model construction: example of data integration 

Digital encoding of geological information A 
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GW model construction: example of data integration 

B Digital encoding of hydrogeological information 
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GW model construction: example of data integration 

B Digital encoding of hydrogeological information 
B 
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GW model construction: example of data integration 

B Digital encoding of hydrogeological information 
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GW model construction: example of data integration 

Result of digital encoding of boreholes information 
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GW model construction: example of data integration 

Result of digital encoding of boreholes information 
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GW model construction: example of data integration 

Result of digital encoding of boreholes information 
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GW model construction: example of data integration 

Result of digital encoding of boreholes information 
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Cantonal tools for decision-making 

 Mid 90’s – early 20’s  collect and formatting of 

historical data 

 

 Early 20’s – mid 20’s  Implementation of REGIS 

DB for groundwater data archiving and managing 

 

 Mid 20’s  focus to data dissemination 

 

 Mid 2010s  focus to data valorization 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QuantES Monitor 
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Tools for decision-making : QualES Monitor 

 2015: Design and implementation of the data 

model for handling groundwater qualitative data 

(campaigns, samples, analyses, parameters, MTC 

limits, analytic methods, etc.) in REGIS DB  

 

 2015-2016: compiling and formatting of historical 

data for loading in REGIS DB 

 

 2017: Implementation of prototype of qualES 

monitor web-based application 
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Tools for decision-making : QualES Monitor 
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Tools for decision-making : QualES Monitor 
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Tools for decision-making : QualES Monitor 
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Tools for decision-making : STRATES-VS 

StrATES-VS: Surveillance en temps réel et Acquisitions de la Terre et des Eaux 

Souterraines en Valais  
 

Cantonal Geohydrological Infomation system  
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Tools for decision-making : STRATES-VS 

The future platform STRATES-VS is intented to support 

pratictionners as well as cantonal authorities (water 

manager, decision-makers, etc.) by offering : 

 

 On-line centralized access to groundwater and 

subsurface information (quantitative and qualitative 

observation data, boreholes data, monitoring networks, 

etc.)  

  

 Decision support tools (e.g. maps, indicators, etc.)  

 

 Web-based, data analytics workbench to explore, 

visualize, and analyze data and possibly, deliver 

consolidated answers to future changes (e.g. to climate 

change) 
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Tools for decision-making : STRATES-VS 
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