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EIGR – knowledge base as a tool facilitating 
the management of groundwater resources in Europe

Introduction 

The sustainable management of natural resources, including groundwater resources, has 
become one of the challenges of the 21st century. water is a strategic resource from the point 
of view of, inter alia, human health, environmental protection, agriculture, cities devel-
opment (Un 2003) and energy production (Un 2014). Proper water management is a key 
element of sustainable development, since it concerns the functioning of three areas – the 
society, the natural environment and the economy. All sectors of the economy need water to 
thrive and develop. In Europe, the main drivers of demand for water are power generation 
(44%), agriculture (24%), utilities (21%) and industry and services (11%) (EC 2017a). 

A significant portion of fresh water resources is lost due to distribution system defects; 
in some countries, this percentage may be as high as 40%. It is anticipated that the water 
demand from all sectors will increase by 16% by 2030 and that demand for water will be ex-
acerbated by the effects of climate change in particular. At the same time, this demand must 
be balanced with the need to maintain a sufficient quantity and quality of water resources in 
the natural environment.
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Sustainable water management is among the main Sustainable Development Goals 
included in the 2030 Agenda for Sustainable Development (Un 2015, 2017). These goals 
have been established by the United nations, but they form a priority axis that is coherent 
with the EU’s policy objectives related to water management. This is particularly important 
now, after 2015, which was the deadline for achieving a good qualitative good qualitative 
and quantitative status of water under the Water Framework Directive (wFD 2000). Ensur-
ing access to sufficient water resources of adequate quality plays a crucial role in transition-
ing towards a low-carbon, resource-efficient and climate-resilient economy in line with the 
Europe 2020 objectives (EC 2017b). 

According to EU policy goals, water management should develop on the basis of new 
water management technologies, the elimination of knowledge gaps, and investment in wa-
ter supply, infrastructure and innovation that reduces the risk of water scarcity and disasters 
such as droughts and floods (Kmiecik et al. 2006, 2008). Addressing these challenges, in its 
Horizon 2020 program the EU set forth in detail the areas of research and innovation related 
to water resources and sustainable in water management that are eligible for funding (EC 
2017c). Funding under the Horizon 2020 program may be allocated to projects that involve 
actions contributing to the transition to a resource-saving economy and society that are re-
silient to climate change or to projects related to sustainable economy and the protection of 
natural resources and ecosystems. 

one such project that received research and innovation funding under the Horizon 2020 
program is the KInDRA project (http://kindraproject.eu/). The main purpose of the project 
is to carry out an EU-wide assessment of of the existing scientific and practical knowledge 
related to groundwater on the basis of the new Hydrogeological Research Classification Sys-
tem (HRC-SyS). The tool that enables this assessment is the European Inventory of Ground-
water Research (EIGR). It is a repository of knowledge and also a tool that makes it possible 
to identify relevant topics, trends and research challenges. Project results will be used to 
guide the implementation of policies and optimization of water management in Europe. The 
KInDRA project and the EIGR combine research and knowledge and enable the integration 
of the academic environment with the business community that leverages practical knowl-
edge about groundwater resources. In the KInDRA project Poland is represented by Pol-
ish Association of Mineral Asset Valuators, linked Third Party of the project consortium. 
Polish experts in hydrogeology fields taking part in all tasks on the KINDRA project in an 
active way (Tomaszewska and Dendys 2016, 2017).

1. Materials and methods

The KInDRA project has been divided into three stages:
�� wP1 – Methodology framework development;
�� wP2 – Data collection and processing;
�� wP3 – Research gaps and recommendations. 
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The purpose of the first stage (WP1) was to create a framework for the classification of 
groundwater research results (sourced, inter alia, from scientific articles) and the results of 
activities undertaken in the area of water management (sourced from publications, reports or 
studies resulting from the implementation of projects, programs or own tasks by the bodies 
responsible for water management) (Fig. 1a). 

In the first stage of the classification, keywords concerning groundwater studies were 
identified. These keywords were based on the most important EU directives and documents, 
including the water Framework Directive (wFD 2000), Groundwater Directive (GD 2006) 
and the Blueprint to Safeguard Europe’s water Resources (BSEwR 2012) as well as on 
scientific literature on groundwater, which provided the basis for identifying links between 
the topics and the activities undertaken. Subsequently, the keywords were ranked according 
to search relevance in the web of Science, Scopus and Google Scholar databases. The list of 
keywords included around 200 entries that were organized in a tree-like hierarchical struc-
ture (Fig. 1b). Three main categories were identified:

�� Societal Challenges (SC);
�� operational Actions (oA);
�� Research Topics (RT). 

In each of the three main categories, five top-level groups were defined that represented 
the most important research areas. Subsequently, the remaining keywords were assigned to 
one of the top-level groups each, creating three more levels of the keyword hierarchy. At this 
project stage, the EIGR database was created as well. The EIGR is primarily a tool for col-
lecting practical and scientific knowledge on groundwater in Europe, although ultimately it 

Fig. 1. a) KINDRA project stages b) Hierarchy tree in HRC-SYS classification 
(on the bases of http://kindraproject.eu/)

Rys. 1. a) Etapy projektu KINDRA b) Hierarchia drzewa w klasyfikacji HRC-SYS 
(na podstawie http://kindraproject.eu/)
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is also intended to promote the building of a community of people whose professional work 
is linked to groundwater, and to provide an international access point to sources of knowl-
edge located in individual countries. 

In 2016, in the second project stage (wP2), experts from individual European countries 
that participated in the KInDRA project populated the EIGR with materials and publica-
tions that met certain criteria. The EIGR platform functions as a directory of data with 
geographic references. However, the EIGR does not exclusively contain data, but also meta-
data (so-called data on data): information that is used to describe information resources and 
provides details on these resources. This information is used to facilitate the search for the 
identification and management of information resources. Metadata describe the content, its 
quality, format and other characteristics associated with data resources. A sample set of 
metadata might contain information such as data title and general description, the purpose 
of data creation and their its usability, dates of data creation and updates, the geographic 
location of the area concerned by the data, data owner, data usage criteria, restrictions or 
data set quality. This information allows users to more accurately identify and select the data 
sets that best meet their needs and requirements, which in turn enables more the efficient 
use of this data. The use of metadata is of particular importance with respect to the infor-
mation resources created by the institutions and authorities responsible for implementing 
water management tasks. Using a database like the EIGR, these bodies are able to share 
information and use the results of activities undertaken by institutions or organizations with 
similar profiles. In the future, the EIGR will include contributions from the international 
community and the database will be available to users from different countries. Therefore 
there is a need to reduce the duplication of information while improving the coherence and 
quality of the geographic information included in the database. For this reason, the GeoN-
etwork 2.10.4 system was used in building the EIGR, which facilitates the management of 
information based on various standards. 

The information entered in the EIGR had to be sufficiently complete to enable its future 
users to conduct thorough analyses, since in addition to serving as a repository of knowl-
edge, the EIGR is also intended to enable searches for information, the generation of statis-
tics and diagrams and the use of other functions that facilitate the use of catalogued infor-
mation. The HRC-SyS has made it possible to classify the available materials (documents, 
publications, reports, studies and databases that were uploaded to the EIGR) in a uniform 
and harmonized manner. 

2. Results

The materials placed by the Polish experts in the EIGR database were sourced mainly 
from information resources of institutions whose activities directly or indirectly regard the 
the management of groundwater resources, the implementation of sustainable development 
concepts and the protection of valuable groundwater resources. These include the Ministry 
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of the Environment, the national Fund for Environmental Protection and water Manage-
ment, the national Board of water Management, the Hydrogeological Service and the Chief 
Inspectorate of Environmental Protection. These institutions carry out their own tasks and 
finance projects, the results of which are published on their official websites in the form 
of reports, studies, maps, guides, balance sheet or methodological manuals. The criterion 
for selecting individual materials was the reliability of information and whether the sub-
ject matter was related to groundwater (groundwater resources, quantitative and qualitative 
monitoring, hydrogeochemical studies, geothermal waters, etc.) in the context of the entire 
country or large areas thereof (e.g. the Vistula and odra River basin, Main Groundwater 
Reservoirs). Additionally, materials that contained universal content related to conducting 
hydrogeological research were selected for the database. 

A total of 50 publications were placed in the EIGR database (reports, data reports, popu-
lar journals, newsletters, etc. with no certain operational Actions (oA) (Table 1):

�� national and local reports containing facts and data – 16 inputs;
�� hydrogeological maps – 6 inputs;
�� technical reports, guidelines, manuals, etc. – 9 inputs;
�� books and book chapters – 17 inputs;
�� atlases – 2 inputs. 

The records entered into the EIGR were also analyzed with respect to their HRC-SyS 
classification to determine the proportions of individual items from the three main thematic 
groups: i) Societal Challenges (SC); ii) operational Actions (oA); and iii) Research Topics 
(RT). In the SC group, two items were classified as belonging to the “Energy” area (4%), 
while the remaining 48 items were classified as “Climate, Environment and Resources” 
(96%). Larger diversity was observed in the OA group. The “Assessment and Management” 
area included 26 items (52%), and the “Mapping” and “Monitoring” areas numbered 8 and 
6 items, respectively (16 and 12%), while the “Water Supply” area included 10 items (20%). 
In the RT group, all the items entered in the database were classified as belonging to the 
“Geology” area (100%). 

Only the data is available directly from the official websites of the relevant institutions 
and is not not subject to any special intellectual property rights or other restrictions on the 
use of content was entered in the EIGR database. 

Conclusions

In the third stage of the project (WP3), thematic gaps will be identified within hydroge-
ological research that is relevant for the implementation of the water Framework Directive 
and for a deeper understanding of interrelationships between groundwater and surface water 
as well as of the impact of climate change on water management and the need to adapt to 
this change. work in this area will include an assessment of the data collected in the EIGR, 
which will be carried out by a panel of experts. The identification of the research gaps will 
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also result in the formulation of proposals concerning updates to, and the development of, 
programs that support research and innovation. 

Participation in the KInDRA project and work on the creation of the EIGR have made it 
possible to draw some conclusions about information resources and the potential of the prac-
tical knowledge present in Poland. when populating the EIGR database, several barriers and 
information gaps were encountered. One of them is the insufficient number of publications 
that indicate that Poland is an active participant of international cooperation in the field of 
water management. one reason is perhaps that the Polish territory is almost entirely covered 
by the catchment areas of the Vistula and odra Rivers and virtually the entire southern bor-
der of Poland runs along watersheds, which makes the subject of managing water resources 
within certain basins an exclusively Polish preoccupation. As concerns the methodology of 
hydrogeological research, on the other hand, there are many valuable publications that could 
serve as sources of useful information to the international community. Unfortunately, the 
vast majority of materials are published exclusively in Polish, and thus the practical know- 
ledge contained therein reaches only Polish recipients. Additionally, just a several publica-
tions had alternative English titles and abstracts, which considerably limits the target audi-
ence and means that opportunities are wasted, since materials that are often valuable will 
not be used or promoted outside Poland. one solution to this problem could be the practice 
followed at many scientific journals, including those that are published exclusively in Polish: 
providing at least an alternative English version of the title, and in some cases also an Eng-
lish abstract. This solution would certainly support the flow and dissemination of informa-
tion as well as the exchange of experience between individuals and bodies whose activities 
relate to groundwater and water management. 

As a result of the KInDRA project, the EIGR database has two very important features. 
Firstly, the EIGR will be a publicly available practical knowledge base that can be used by 
everyone who seeks knowledge related to groundwater and water management. Secondly, 
and perhaps most importantly, this database will enable updates and additions by individu-
als and representatives of institutions who want to share the results of their work and their 
knowledge. Thus the project will not only result in creating a knowledge base that may 
provide a useful tool for the implementation of water management activities, but it will also 
contribute to building a community focused on groundwater-related topics. 
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EIGR – baza wIEdzy jako naRzędzIE wspomaGającE GospodaRowanIE 
zasobamI wód podzIEmnych w EuRopIE

S ł o w a  k l u c z o w e

projekt KInDRA, Horyzont 2020, wody podziemne, baza danych

S t r e s z c z e n i e

Uregulowania wynikające z Ramowej Dyrektywy Wodnej 200/60/WE zostały wprowadzone 
przez kraje Unii Europejskiej do ich systemu prawnego. wytyczne wspomnianej dyrektywy wymaga-
ją, aby państwa członkowskie kontynuowały działania dla poprawy jakości wód w celu osiągnięcia co 
najmniej dobrego stanu wód powierzchniowych i podziemnych. Te kwestie zwracają uwagę na źródła 
antropopresji i wdrażają standardy dla kontroli szkodliwych zanieczyszczeń wprowadzanych do wód 
powierzchniowych wraz ze ściekami. W artykule przedstawiono zależność pomiędzy wymaganiami 
dla pozwoleń wodnoprawnych w polskim systemie prawnym na tle planów gospodarowania woda-
mi na obszarze dorzecza. Projekt KINDRA jest realizowany w ramach programu „Horyzont 2020”. 
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Jej głównym celem jest przeprowadzenie ogólnoeuropejskiej oceny stanu wiedzy praktycznej i na-
ukowej dotyczącej wód podziemnych w oparciu o innowacyjny system klasyfikacji – Hydrogeolo-
gical Research Classification System (HRC-SYS). Ocena ta będzie oparta na repozytorium wiedzy, 
europejskim wykazie badań wód gruntowych (EIGR). Baza danych EIGR ma również służyć jako 
narzędzie funkcjonalne, które zapewni możliwość wykorzystywanej informacji przez osoby fizycz-
ne i przedstawicieli wszystkich instytucji, których działalność obejmuje zarządzanie wodami pod-
ziemnymi i powierzchniowymi. Celem tego artykułu jest przedstawienie głównych założeń projektu 
KINDRA oraz metodologii tworzenia bazy danych EIGR, ze szczególnym uwzględnieniem doświad-
czenia ekspertów, którzy reprezentują Polskę. Przedstawione materiały i informacje skierowane jako 
element do projektu EIGR, pozwoliły na dokonanie przeglądu i oceny aktualnego stanu wiedzy oraz 
publikacji wynikających z podejmowanych w Polsce działań w zakresie gospodarki wodnej.

EIGR – knowlEdGE basE as a Tool FacIlITaTInG ThE manaGEmEnT 
oF GRoundwaTER REsouRcEs In EuRopE

K e y w o r d s

KInDRA project, Horizon 2020, groundwater, database

A b s t r a c t

The KInDRA project is being implemented within the framework of the Horizon 2020 program-
me. Its main purpose is to carry out an EU-wide assessment of existing practical and scientific know-
ledge related to groundwater on the basis of an innovative classification system – the Hydrogeological 
Research Classification System (HRC-SYS). This assessment will be based on the knowledge reposi-
tory, the European Inventory of Groundwater Research (EIGR). The EIGR database is also intended 
as a functional tool that will provide knowledge resources to be used by individuals and representati-
ves of all institutions whose activities involve groundwater and water management.

The purpose of this article is to outline the main assumptions underlying the KInDRA project 
and to present the methodology for creating the EIGR database, placing particular emphasis on the 
experience of experts who represent Poland. The materials and information they prepared as contri-
butions to the EIGR have made it possible to review and evaluate the current state of the art as well as 
the publications resulting from the water management activities undertaken in Poland. 

http://kindraproject.eu/eigr/

