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1. Groundwater is currently facing tremendous stress due to climate change and increase urbanization requiring science-
evidence supported management measures;  

2. To achieve a sustainable management, there is a greater need to understand how groundwater systems work and the  
responses of groundwater to input such as climate or contamination and to quantify water availabilities; 

3. This challenge is immense in snow governed and Mediterranean semi-arid regions (e.g., Lebanon)
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CHALLENGES AND THREATS 



September

Implications on the availability of water of good quality for supply 

•Seasonality: high flow and low flow, 

•Climate stress: wet and dry years.

May

MEDITERRANEAN- SEMI ARID KARST

Karst Aquifer Resources availability and quality in the Mediterranean Area

http://karma-project.org/
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Field sites
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El Assal

LabanQachqouch

Jeita

Case study: Nahr El Kalb Catchment and selected springs groundwater catchment 



Installation of two climatic stations (Chabrouh and Bikfaya)

Set up of a monitoring network = climate and spring data

Full climatic station (Brand-Campbell) / Humidity, Precipitation (Rain and snow melt), Temperature, Radiation, etc.

MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)
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Installation of a multi parameter probe

Multi Parameter probes (Brand-Insitu Aquatroll 600):  Water level, Temperature, Chloride, pH, and Electrical conductivity etc.

Set up of a monitoring network = climate and spring data

MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)
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Rating curves and discharge



Multi Parameter probe (Brand-Insitu 9500 Prof.) / Water level, and Electrical conductivity and turbidity etc.

Relationship between data (Example 2016-2017) 

Set up of a monitoring network = climate and spring data

MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)
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• Future installation of telemetric units (Vulink) 

• Transfer of data to a server, processing and display on dashboard

Expected dashboard completion by end of 2021

• Installation of a snow depth and an additional rain gauge on the area 

Expansion and continuous monitoring= climate and spring data

MONITORING SINCE 2014-ONGOING DATA COLLECTION



Multiple tracer experiments to identify connections and delineate catchment, and estimate transport parameters

CATCHMENT EXPERIMENTS
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How is the data used?
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• Flow rate frequency (Dörfliger et al., 2010) • Storage, recession, and depletion rates (Dubois et al., 2020)

CLASSIFICATION OF SPRING FLOWRATES – QUALITATIVE KARST TYPOLOGY
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Doummar et al.,  2012, 2018b

IMPLEMENTATION OF DATA IN A DISTRIBUTED INTEGRATED MODEL TO SIMULATE FLOW
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Doummar et al., 2018b

IMPLEMENTATION OF DATA IN A DISTRIBUTED INTEGRATED MODEL TO SIMULATE FLOW



•Recharge zones

•Conceptualization

•Time series

•Quantity

•Quality

Policies 

Integration in a decision support tool

OUTPUTMONITORING CHARACTERIZATION NUMERICAL OR 
CONCEPTUAL MODELS

Variation of 
quantities under 
climate change 

conditions
Protection 

zones

Socio-economic input

Alternatives

CONCLUDING REMARKS: FROM MONITORING TO MODELLING
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THANK YOU


