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Project context and objectives: 

The overall objective of GENES is  to integrate pre-existing and new scientific knowledge into new methods, concepts
and tools  for a better future management of groundwater resources. The research will: 

(i) use tracers to characterise groundwater flowpaths; 
(ii) improve the understanding of pollutant leaching from different land uses both in time and space considering also
uncertainty; 
(iii) develop a better understanding of how ecosystems depend on groundwater; 
(iv) increase the knowledge on how these systems should be modelled to better understand how changes in land use
and climate affect the groundwater and dependent ecosystems; and 
(v) develop better cost-efficient management and monitoring tools . The research results  will be transferred to research
community, stakeholders and end-users for better management. GENESIS should provide input to the revis ion of the
Ground Water Directive (GWD). 

GENESIS is  a multidisciplinary research project with 25 partners from 17 countries that focus various aspects of
groundwater systems research. In GENESIS research is  carried out on hydrology, water resources, hydrogeology,
agronomy, soil science, modelling, economy, sociology and legal aspects. The work is  organised in eight work packages.
The first WP1 harmonises monitoring practices between partners. The main scientific research work on groundwater
and ecosystems processes will be carried out in the WPs 2 - 6. This  comprises studies on water flow paths with tracers
(WP2), pollutant transport and leaching processes (WP3), groundwater ecosystems (WP4), modelling (WP5), management
and engineering (WP6). A WP (WP7) is  devoted to integration of results  and dissemination. Case study aquifers and
ecosystems will be studied in different climatic regions with various land use pressures. 

Project results : 

The work is  divided into 5 scientific WPs (WPs 2 - 6). WP1 provides a start into the work on case studies. Impacts and
threats to groundwater was reviewed (D1.1) and a 'measurement protocol and data flow' made for case studies. The
work in WP1 has been completed. 

In WP2 tracer techniques and mathematical modelling are used to characterise flow in groundwater systems. An
international workshop was held to help partners in the flowpath characterisation and the harmonisation approaches
used. Further work in case studies concentrated on application of a whole suit of methods. As results  guidelines and
recommendations were developed on the use of tracer-based methods. Recommendations have been given on how to
use tracers in groundwater characterisation (GWD). 

WP3 provides information on biogeochemical processes and consequences of input of pollutants from the top soil layer
to the groundwater table. Methods to assess and decrease pollution are reviewed. A benchmark study of nitrate and
pesticide leaching models is  carried out. WP3 has contributed by providing presentation and scientific input on how to
revise Annex II of GWD. 

WP4 provides knowledge on Groundwater Dependent Ecosystems (GDEs) and groundwater surface water interaction.
The work carried out in WP4 has focused on work related I) individual studies on ecosystems at partner pilot cases and
well as work on II) common synthesis  and reviews to provide a multidisciplinary approach to future management of
these ecosystems. The results  have been related to increasing understanding of groundwater interaction in different
ecosystems (D4.1 and D4.2), development of indicators (D4.3) and management issues (D4.4). The s ignificant damage
concept has been discussed and scientific methods presented to assess threshold values (D4.4, policy brief and paper
on predictive modelling by Ilmonen et al.) 
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In WP5 process knowledge on groundwater systems are integrated into numerical modelling schemes to better
understand groundwater system as a whole. Due to the divers ity of GENESIS test s ites and the investigated research
questions the modelling requirements vary over a wide range. Coupling between several components of the hydrologic
cycle is  discussed in general terms in D5.1 where the focus is  on coupling techniques, suited models and integration
platforms. In D5.2, conceptual models are presented on a broad basis  including the discussion of the individual
development steps and the refinement process. Based on the conceptual model developed for each study s ite an
appropriate s imulation method including codes for flow and transport is  evaluated and groundwater flow and transport
models are set up and validated at each study s ite. In D5.3, a modelling protocol has been developed encompassing
the discussion of the land use and climate change projections and how the related uncertainties influence modelling the
impact on groundwater systems. Finally, in D5.4 the complete specific model chain related to modelling the impact of
measures and scenarios on groundwater quantity and quality applied at the respective test s ites is  being described
with particular emphasis  on calibration and validation procedures and uncertainty assessment. The findings of the case
studies are synthesised and generalised to derive a clearer understanding of what kind of conclusions can be
expected from such modeling work. 

In WP6, integrated socio-hydro-economic issues are studied. A modelling framework for selecting sustainable cost-
efficient measures and management strategies was developed. Interviews with experts and stakeholders were
essential for focusing the legal and institutional analys is , and the preliminary design of a multicriteria questionnaire to
assess stakeholder preferences. The multi-attribute value theory has been also applied to assess the stakeholder's
preferences, identifying potential conflicts  and common ground, and find policy solutions that will be socially and
economically acceptable whilst meeting new ecological standards. 

The main objective for WP7 is  to integrate results  to user-friendly management methods, local / regional uptake and
dissemination of results  towards the scientific community and end users. An important objective is  to communicate
result to the European Commission (EC) common implementation strategy (CIS) working group C on groundwater in
order to have a continuous dialog with policy development. GENESIS has been involved in several conferences also
with special sess ions. A final conference and course is  planned for March 2013. The project has resulted in several
stakeholder meetings and related dissemination. Many international peer-reviewed journal publications have been
produced. 

Potential impact: 

GENESIS will increase our understanding of groundwater systems and dependent ecosystems. The project will result in
tools  and methods to manage these systems in an integrated way. This  includes an increase understanding on: 

(a) the use of environmental tracers methods to characterise groundwater systems critical flowpath and time scales in
groundwater and ecosystems; 
(b) the methods to assess leaching to groundwater from land use and a better understanding of land use impacts on
groundwater and ecosystems; 
(c) how ecosystems are hydrologically connected to groundwater and how hydrology and ecology interact in these
systems; 
(d) how conceptual models and numerical models can be used to describe groundwater and dependent ecosystems
and s imulate impacts of land use and climate change; 
(e) how different methods can be used to assess various management issues related to cost-effectiveness, legal and
social issues. 

GENESIS will develop various methods to assess and manage groundwater systems. These include: 

(a) methods to assess groundwater systems with environmental tracer for better conceptual models; 
(b) information on the use of mathematical models (benchmarking) suitable for future assessment and management of
nitrate and pesticide leaching in various conditions; 
(b) approaches and methods on how to assess groundwater ecosystem vulnerability; 
(c) numerical modelling approaches to assess groundwater systems; 
(d) management concepts suitable to integrate social, economic and legal aspect to groundwater and water and land
use management. 

Wider implications to a broader audience includes: 

(a) to provide information on different drivers such as land use and climate change impacts; 
(b) to increase information on pressures and threats and their consequences in groundwater and ecosystems; 
(c) to increase public awareness about groundwater and its  role in ecosystems and the socio-economic system; 
(d) to provide information on how to protect groundwater. 

List of websites: http://www.thegenesisproject.eu
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