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CHALLENGES AND THREATS

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 isimmense in snow governed and Mediterranean semi-arid regions (e.g., Lebanon)
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MEDITERRANEAN- SEMI ARID KARST

Implications on the availability of water of good quality for supply
*Seasonality: high flow and low flow,

*Climate stress: wet and dry years.

Karst Aquifer Resources availability and quaIity in the Mediterranean Area
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Field sites
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Case study: Nahr El Kalb Catchment and selected springs groundwater catchment
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MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)

Set up of a monitoring network = climate and spring data

Installation of two climatic stations (Chabrouh and Bikfaya)

Full climatic station (Brand-Campbell) / Humidity, Precipitation (Rain and snow melt), Temperature, Radiation, etc.
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MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)

Set up of a monitoring network = climate and spring data

Installation of a multi parameter probe

Multi Parameter probes (Brand-Insitu Aquatroll 600): Water level, Temperature, Chloride, pH, and Electrical conductivity etc.
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MONITORING SINCE 2014-ONGOING DATA COLLECTION
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MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)

Set up of a monitoring network = climate and spring data

Relationship between data (Example 2016-2017)
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MONITORING SINCE 2014-ONGOING DATA COLLECTION (TEMPORAL AND SPATIAL)

Grab Samples with automatic samplers (Particle size, Isotopes, hydrochemistry, Micropollutants)
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MONITORING SINCE 2014-ONGOING DATA COLLECTION
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Expansion and continuous monitoring= climate and spring data

e  Future installation of telemetric units (Vulink)
* Transfer of data to a server, processing and display on dashboard
Expected dashboard completion by end of 2021

Groundwater Monitoring Project - LEBANON

Groundwater Monitoring in Lebanon is a long-term project that has been the main interest of the
HydroGeology research group of the Geology Department at the American University of Beirut.

This project is the culmination of multiple years of research and projects of variable scales which include
data acquisition, data analysis, water quality testing, flow modeling, transport characterization, geological
evaluation, and conceptual modeling.

For this project's purpose, five main monitoring sites were selected in poorly investigated pilot karst
catchments in Metn and Kesrouane areas. These sites are listed below and displayed on the map.

This was established in collaboration with UNICEF and USAID which sponsored different parts of the project.
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CATCHMENT EXPERIMENTS

Multiple tracer experiments to identify connections and delineate catchment, and estimate transport parameters
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CLASSIFICATION OF SPRING FLOWRATES — QUALITATIVE KARST TYPOLOGY
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IMPLEMENTATION OF DATA IN A DISTRIBUTED INTEGRATED MODEL TO SIMULATE FLOW
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IMPLEMENTATION OF DATA IN A DISTRIBUTED INTEGRATED MODEL TO SIMULATE FLOW
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CONCLUDING REMARKS: FROM MONITORING TO MODELLING

MONITORING

*Recharge zones

*Conceptualization

*Time series
*Quantity
*Quality

CHARACTERIZATION
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