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Context of the programme and work

ONEMA (The French national agency for water and aquatic environments), a benchmark French technical organisation for understanding and monitoring the status of surface waters and the ecological functioning of aquatic environments, is taking part in various thematic groups as part of a common strategy to implement the water framework directive, WFD. As part of this, ONEMA is managing a "Science-Policy Interface-SPI" theme aiming to improve and make more efficient interactions between the world of research and everyone involved in implementing the Water Framework Directive. To bring this task to a successful conclusion, it is especially important for this activity to have a map of the scientific knowledge relating to the implementation of the WFD in Europe. In this context, ONEMA entrusted CEMAGREF's watch unit at the Forecasting & Scientific and Technical Monitoring Department (DPV) to carry out a bibliometric study on the implementation of the WFD in Europe. This report presents the results of European scientific output on the implementation of the WFD during the period 1997-2009.

SUMMARY FOR OPERATIONAL ACTION

General context and objectives ONEMA (The French national agency for water and aquatic environments), a benchmark French technical organisation for understanding and monitoring the status of surface waters and the ecological functioning of aquatic environments, is taking part in various thematic groups as part of a common strategy to implement the water framework directive, WFD. As part of this, ONEMA is managing a "Science-Policy Interface-SPI" theme activity aiming to improve and make more effective interactions between the world of research and everyone involved in implementing the WFD. To bring this task to a successful conclusion, it is especially important for this activity to have a map of the scientific knowledge relating to the implementation of the WFD in Europe.

In this context, ONEMA entrusted CEMAGREF's watch unit, DPV, to carry out a bibliometric study on the implementation of the WFD in Europe. The purpose of this quantitative analysis of scientific output is to know what impact these regulations have had on academic publications.

Results

The analysis focused on a corpus of 3,671 bibliographic notices gathered by searching databases in the Web of Science. This analysis reveals a growing evolution of the number of articles published on WFD themes, with work really getting off the ground from 2003 onwards. The impact is particularly significant in themes such as ecological status or hydromorphology, for which implementing the WFD requires methods and tools from scientific and academic research that were not yet available when the WFD was published. These publications encompass a wide range of journals, with the impact factors reaching as high as 34.48 for the journal NATURE. Furthermore, the study shows that five countries alone (Germany, United Kingdom, France, Spain and Italy) encompass 72% of European scientific publications on these themes. The study highlights a certain number of leading organisations and scientists for each field.
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Introduction

Since the 1970s, European Union policy has been addressing water quality. In spite of around thirty directives on water use (drinking water, swimming, fish breeding, shellfish farming) and pollution reduction (waste water, nitrates from agriculture), countries in the European Union are confronted with "a slow degradation of water quality, as well as dramatic reduction in the biological quality of aquatic environments" (B. Rousseau, Head of FNE's (France Nature Environment) Water Policy). 1 . This observation was a major driving force for the European Council, Commission and Parliament to adopt the water framework directive on 23 October 2000 (2000/60/CE), commonly designated by the abbreviation WFD. The WFD sets objectives for preserving and restoring the status of surface waters (freshwater and coastal waters) and groundwater. The general objective is for "good status in the various environments throughout the European territory" to be achieved between now and 2015" 2 .

Its guiding principles are:

 management by catchment area;

 assessing the chemical and ecological status of water expanses;

 setting objectives by 'water expanse' after analysing the risk involved in not achieving good status;

 planning and programming with a specific scientific working method and due dates;

 economic analysis of the ways in which water is charged and integration of the environmental costs;

 public consultation, to strengthen the transparency of water policy.

ONEMA, a benchmark French technical organisation for understanding and monitoring the status of surface waters and the ecological functioning of aquatic environments, entrusted CEMAGREF's watch unit, DPV, to carry out a bibliometric study 3 on the implementation of the WFD in Europe.

The purpose of this quantitative analysis of scientific output is to know what impact these regulations have had on academic publications and to answer the following questions.

 What are the main themes studied?

 How do scientists treat the WFD?

 How do the countries collaborate amongst themselves? This document presents the objectives and content of the study. It sets out the methodology adopted for gathering and processing the data and gives an analysis of the results.

It may be noted that certain sections of this study will be put into perspective by research carried out by a team from the G-Eau JRU at CEMAGREF in Montpellier4 , given again at the BEEST project (Liteau 3) summary seminar on 30 March 2011 in Paris5 .

I. Framework of the study

1.1 Context of the order A common implementation strategy (CIS or Common Implementation Strategy) for the water framework directive (WFD) was defined by all European water directors in 2001. European thematic working groups (see appendix 1), run by the European Commission and/or member countries, are responsible for producing methodological guides to apply the directive uniformly in each country. The strategy encompasses all the themes relating to the WFD and daughter or sister directives, which are the Groundwater Directive ( 2006 As part of the CIS, ONEMA is jointly managing with the European Commission's Directorate-General for Research and Innovation a "Science-Policy Interface-SPI" thematic activity aiming to improve and make more efficient interactions between the world of research and everyone involved in implementing the WFD One of this group's aims "is in particular to be able to supply the right tools for mapping knowledge. The science and policy interface is obviously a long-term exercise for the mutual benefit of the scientific community and everyone involved in the framework directive"6 . 1.2 Aims of the study The aim of this study is to use quantitative and qualitative indicators to know what impact water regulations, the WFD, have had on scientific publications. Generally speaking, it must measure the effects on the scientific literature of the direct application of the WFD.

Scope and limits of the study

The corpus analysed covers the period 1997-2009. The aim of choosing to study the years prior to the adoption of the Directive by going back to 1997 was to check if the first publications coincide with the initial discussions. Nevertheless, by stopping at 1997, the analysis was not exhaustive.

For more information on the genesis of the WFD text and the role of scientific communities in preparing this regulatory text, see the study currently being finalised by the G-EAU JRU (Gramaglia, Sampaio da Silva, Loupsans, 2011).

Considering the constraints relating to the schedule for the study, we had to limit the geographical scope. This was defined with ONEMA and focuses on the following fourteen European countries: United Kingdom, Germany, The Netherlands, Sweden, Finland, France, Spain, Greece, Italy, Portugal, Poland, Czech Republic and Norway. Thirteen countries are member states of the European Union, with Norway added as a neighbouring country7 .

II. Methodological approach

2.1 Choice of tool Data processing was carried out with the statistical analysis software Matheo Analyzer8 . This software for using structured data is especially suited to bibliometric analysis of a bibliographical corpus. It facilitates data standardisation, carries out statistical analyses (univariate and multivariate) and makes the results readable by means of user-friendly presentations (mapping).

Data Gathering

The corpus was obtained from two of the three citation databases comprising the Web of Science (WoS)9 : the Science Citation Index (6,650 journals) and the Social Science Citation Index (2,013 journals) representing around 8,650 titles out of a total of around 11,000 journals for all three indexes. Despite the acknowledged bias (over-representation of Anglo-Saxon journals, low coverage of the SHS10 , etc.), the WoS is currently the benchmark tool for any output indicator analysis of scientific activity. It is interdisciplinary and lists periodicals regarded as representative of high-level global output in the fields of space, materials and the life sciences. It also provides access to data about collaborations and citations, and gives information on author affiliation.
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The WoS only takes account of a tiny part of scientific output in the social and human sciences; gathering SHS articles is problematic in bibliometrics. There is currently no database enabling this bias to be compensated for, but the development of new sources such as Google Scholar may change this situation (Zitt, Bassecoulard, 2008).

Queries

Our search strategy was based on a list of key words organised from the ten thematic groups in the CIS (Common Implementation Strategy) and defined with ONEMA (see appendix 2).

The query was carried out in May and June 2010 and focused solely on the title fields. It was confined to the publication years 1997-2009 and to "Journal article"-type documents. Even though journal articles are not an exhaustive reflection of scientific output, they give a representative idea (Callon, Courtial & Penan, 1993).

Example of a query: TI=(Bioaccumulation or organic contaminant or endocrine disruptor or emerging pollutants or persistent organic pollutants or priority substances or toxicity or transfer or transport of contaminants or Environmental toxicology or chemical monitoring or quality assurance or quality control or environmental quality-standard or emerging pollutant or mixing zones or biomaker or bioessay)

In total, 3,891 notices were downloaded for this study.

Cleaning up and standardising the data

Cleaning up the corpus is an important stage in the process of bibliometric analysis. It consists of eliminating noise generated by the initial query and also in unifying the data. In Matheo Analyzer, this stage can be carried out manually or using automatic procedures.

Certain off topic notices were deleted. For example, notices published in journals not relating to our study, such as "Drug safety", "European Urology", "Radiotherapy & Oncology", etc.

Certain fields give information about values of the same nature. For example, the field "Address_Author" contains several addresses for organisations to which the authors belong. This field requires special attention and processing. We first extracted the various values and then unified the different forms. For example, we grouped together the following values under Cemagref: CEMAGREF, ceMAGref, Cemagref french Inst Agr & environm Engn res, Cemagref Bordeaux, Cemagref HYAX, etc.

Principle for counting publications

For this study, we chose to carry out a 'full' count and not a 'fragmented' count. For example, when a publication includes two institutions, it is counted twice. Certain publications are therefore counted several times which gives rise to observed numbers higher than the reference number of the corpus.
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V. Results analysis

The indicators supplied in this report were defined with ONEMA.

A. Indicators of scientific output a. Overall output per year

The aim of this indicator is to measure the evolution in the quantity of scientific articles on the WFD themes produced per year. 12

Evolution de la production

Generally speaking, output multiplied more than 4.6 times in 13 years (in other words, a variation of +360%). It may also be observed that the increase in scientific output did not really get off the ground until 2003-2004 onwards, in other words several years after the water framework directive came out. These results are typical of the publications' process.

Several years are needed between data analysis in the field, writing and publishing an article.

b. Output by discipline The aim of this indicator is to know the level of specialisation in the output.

Each notice is assigned to one or more disciplinary categories ("subject category" field) in the WoS by the journal publishing it. This disciplinary distribution of publications provides information on the level of specialisation in each of the categories. The nomenclature used is that defined by the ISI11 . In spite of a few disadvantages, such as a journal's category changing from one year to the next, this nomenclature has become an authoritative classification (Grivel; Fagherazzi; Fourneret; Zerouki, 1999).

In this study, a journal may belong to several sub-disciplines.

In total, we have 6,450 references12 spread across 100 thematic categories. The 20 disciplinary categories in the table below represent 84% of our corpus, the first four of which represent 50%. 

13

Interpreting this table, it appears that scientific output on the WFD falls mainly within the following two fields: "Environmental Sciences" (18%) and "Water Resources" (15%). The description of these fields as defined by the WoS is presented in appendix 4. Amongst these 20 top categories, just one comes under the Journal Citation Report Social Science (Environmental studies), all the others come under the JCR Hard Sciences13 .

B. Thematic indicators

The aim of this indicator is to know which CIS themes were most treated over the whole of the defined period. The "Hydromorphology" and "Ecological status" themes clearly predominate in our corpus. These themes represent 36% of total output. This seems to indicate that the WFD has had a particularly significant impact on scientific output relating to these two themes. This seems consistent with the fact that, for these two themes in particular, implementing the WFD requires methods and tools from scientific and academic research that were not yet available when the WFD was published. Furthermore, the Liteau study confirms that these two themes were widely taken up in scientific publications following the implementation of the WFD.

The "Water scarcity and droughts" theme is less present. This seems to back up the fact that the Directive is especially focused on qualitative aspects and that quantitative management aspects, especially those linked to drought and water scarcity, were only addressed belatedly. This was at the instigation of southern European countries, with the European Commission Communication on this topic being published only in 2007.

It will be interesting to monitor how this theme evolves over the forthcoming years, to see if scientific publications will show the effects of the growing interest in this topic in the context of European water policy.

September 2011 14 b. Annual evolution of CIS themes The aim of this indicator is to know how the most treated CIS themes evolve by year. Generally speaking, the period 1997-2002 was the least prolific. This distribution of publications by theme enables us to observe a certain disparity in scientific output and a predominance during the period studied of the first six themes in table 2 (underlined in blue), totalling 83% of output.

Evolution annuelle des thèmes CIS

An increasing number of publications can be distinguished from 2002 onwards. Essentially, this evolution is seen in the following 4 themes "Hydromorphology", "Ecological status", "Floods" and "Chemical aspects". 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Although the impact of the WFD (published in 2000) on scientific production did not really get off the ground until 2003-2004 onwards, it will be interesting to continue this analysis in the forthcoming years to see if major evolutions are observed in the "chemical aspects", "floods", "groundwater", "climate change" and "water scarcity and droughts" themes, in connection with the adoption of Directives and related communications between 2006 and 2009.

Themes

C. Country indicators

The aim of this indicator is to know which countries most published on the CIS themes. Amongst the countries studied, the 5 top countries who most published between 1997 and 2009 were the United Kingdom, Germany, France, Spain and Italy. These five countries alone represent 72% of the corpus. In this ranking, France appears in third position with 11.7% of output. It comes after Germany and the United Kingdom, which alone published more than a third of the publications. Spain and Italy represent 11% and 8.7% respectively of output.

Production des pays étudiés

This analysis shows that other countries outside of the European Union14 also produced on the CIS themes. The table below shows the distribution of all countries identified in our corpus with more than 20 notices. Out of all the publications, barely more than 1% are in French.

Countries

September 2011

E. Rank indicators for the journals

The aim of this indicator was to assess the renown of the publication journals.

a. Impact factor The reference value for the Impact Factor (IF) was the value for 2008. A journal's IF is the number of citations received by an article in the journal out of the number of articles published in the same journal over a two-year period.

For this study, the IF was assigned to 716 journals out of a total of 811 (in other words, 88% of the corpus).

The average Impact Factor was 3.93. The lowest IF was 0.053 (WOCHENBLATT FUR PAPIERFABRIKATION) and the highest was 34.48 (NATURE).

b. Assigning the journals a rank

The ranking of the journals into ranks A, B, C, D, E is not based on known criteria. It was created for this study to reduce the gap between journals with a low IF (the majority) and those with a high IF. To do this, we established the following scale: A (IF>5.1); B (IF 3-5); C (IF 2-3); D (IF 1-2); E (IF< 1).

Rank

Number of notices

E (<1) 605 D (1-2) 1196 D (2-3) 976 D (3-5) 578 A (> 5.1)
73 Table 5: Journal Ranking It may be observed that the majority of publications are rank D (35%) and that few publications are rank A (2%). This observation may be explained by the fact that our corpus falls mainly within the engineering sciences and that results in this discipline are not disseminated solely in the form of articles but also as oral communications at conferences, assessors' reports for administrative bodies, etc. Likewise, if it is considered that work induced by the WFD includes a strong element of transfer to public decision-makers and water managers, this is not necessarily work highly prized by rank A journals, which favour innovation.

The table below presents the 20 journals in which the most articles were listed. The largest number of notices was published by the journal Hydrobiologica, which has an impact factor of 1.754, placing it in 16th position amongst the most renowned journals to have published on themes relating to the WFD.

F. Main organisations

The aim of this indicator is to find the organisations or universities who publish most on the WFD. This indicator, which was drawn up from the "address author" field,15 , enabled us to identify the various scientific producers amongst the countries studied (cf. Appendix 5 to see the full list by country). To do this, we extracted the first part of the address and then harmonised the various headings corresponding to a single organisation. The organisation that most published on the WFD theme is Spanish. It is the Consejo Superior de Investigaciones Cientificas (CSIC), the national research organisation. Amongst the top 15 organisations, INRA is in 8 th position and then CEMAGREF in 10 th position. We have extracted the references belonging to the three French organisations (INRA, CEMAGREF and CNRS) in appendix 6. These could be subjected to more qualitative analysis.

These producers are either public and private research organisations (49.28%) or universities (50.72%). It may be noted in the table below that, amongst the countries studied, the largest output from universities is in southern European countries.

Country

University share (%) 
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G. The most prolific authors

The aim of this indicator is to show which authors published the largest number of articles in the field of the WFD.

There are 10,720 author references in our corpus 16 , the highest number of published articles for a single author is 29. The table below presents the 8 most prolific authors. There are 8,873 authors who have published a single notice (in other words, 83% of authors in the corpus). The average is 1.33 notices produced by author. 16 This means that 10,720 authors are cited in at least one publication. 17 The author Borja publishes jointly with Barcelo and Muxika. 

Authors

Auteurs les plus prolifiques

H. The most cited articles:

The aim of this indicator is to highlight the most cited articles in our corpus. It enables the impact of an article on the scientific community to be measured.

It may be observed that the most cited articles are those by the most prolific author, Borja. Three of these articles were published in the journal Marine Pollution Bulletin (FI=2.63) 18 . This diagram highlights that certain countries do not publish jointly with any of the main organisations publishing on the WFD. These are Portugal, Poland and Greece.

Number of citations

France seems to be relatively isolated. Amongst the three French organisations publishing on the WFD, it may be observed that INRA and CNRS have not published jointly with other countries. Only CEMAGREF has collaborated with Italy.
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The organisations most publishing jointly are the Swedish University of Agricultural Sciences (Sweden) with 53% of joint publications, the CNR (Italy) with 48% of joint publications and UFZ (Germany) with 44% of joint publications.

J. Key word indicators

The aim of this indicator is to monitor the impact of a precise research subject and identify "trends". This vocabulary analysis work was carried out in the author key word field. In total, our corpus contains 8,272 author key words. Figure 8 The key word analysis enables us to observe that the concept of "good status", used by the authors of the directive, is insignificant in scientists' vocabulary since it is only cited 6 times.

K. Thematic focus

The aim of this section is to look at CIS themes more precisely and show their strengths and weaknesses. Nevertheless, we should emphasise that these results are only quantitative and that any bibliometric study has its limits, in particular the more or less arbitrary attribution of key words by theme.

The results below were obtained using the matrix function in Matheo Analyzer, which enables certain fields (in this case, themes) to be crossed with other fields. The figures correspond to the number of publications.

 CIS themes/authors cross:

Table 12: CIS themes/Authors cross

The two most prolific Spanish authors (Borja and Barcelo) publishing on the CIS themes "Ecological status" and "chemical aspects" are found in this table.

The 10 authors identified in Table 12 have 

27

This table gives information on the thematic positioning of the countries. It may be observed that Germany and England publish mainly on the "Hydromorphology" and "Ecological status" themes. England seems to be the country most heavily involved in the biodiversity and flooding themes.

These results also show that southern European countries have a not insignificant scientific output compared to the other European countries. It may be observed that Spain publishes mainly on agricultural and chemical aspects and that Italy publishes on chemical aspects and flooding. 

Conclusion

This bibliometric study was carried out using data in the Web of Science and is limited to measuring European scientific output on the WFD in statistical terms. It does not take account of all the literature comprising reports and conference communications. It is likely that this literature is extensive due to the specific positioning of the relevant search fields (engineering and applied sciences).

One of the aims was to know the scientific output of certain European countries on the ten themes addressed by the thematic groups in the CIS (Common Implementation Strategy). This study reveals that scientific output is mainly focused on the "Hydromorphology" and "Ecological status" themes since they represent 36% of the total in the corpus studied. On this point, it is important to emphasise that taking up again the CIS themes as they stand may have an effect on the results observed, with associated questions moving into the background. These two dominant themes were drawn up by the WFD and have therefore been widely taken up in publications.

The study also shows that five countries alone (Germany, United Kingdom, France, Spain and Italy) encompass 72% of scientific publications. It highlights a certain number of leading organisations and scientists for each field. At the sponsor's request, a list of the main players in European research by country (appendix 5) has been drawn up. This may serve to establish contacts and collaborations.

The results emphasise that the majority of the publications in the corpus studied are rank D -Impact factor 1-2 -(35%) and that very few are rank A -Impact factor higher than 5.1 (2%). This observation is explained by the fact that work induced by the WFD includes a strong element of transfer and does not fall within the scope of highly renowned scientific journals.

We have identified two main lines of collaboration between authors. These are Germany/England and England/The Netherlands. The countries collaborating with France are England, Italy, Spain and Germany.

Lastly, it may be noted that taking up the data again, combined with qualitative analysis of the references supplied in appendix 6, could shed further light, such as the place of certain organisations barely present in the CIS themes. Water Resources Water Resources covers resources concerning a number of water-related topics. These include desalination, ground water monitoring and remediation, hydrology, irrigation and drainage science and technology, water quality, hydraulic engineering, ocean and coastal management, river research and management, waterways and ports.

Marine & Freshwater Biology

Marine & Freshwater Biology covers resources concerning many aquatic sciences, including marine ecology and environmental research, aquatic biology, marine pollution and toxicology, aquatic botany and plant management, estuarine and coastal research, diseases of aquatic organisms, molluscan and shellfish research, fish biology and biofouling.

Geosciences, Multidisciplinary

Geosciences, Multidisciplinary covers resources having a general or interdisciplinary approach to the study of the Earth and other planets. Relevant topics include geology, geochemistry/geophysics, hydrology, paleontology, oceanography, meteorology, mineralogy, geography, and energy and fuels. Resources having a primary focus on geology, or geochemistry & geophysics are placed in their own categories.

Engineering, Environmental Engineering, Environmental includes resources that discuss the effects of human beings on the environment and the development of controls to minimize environmental degradation. Relevant topics in this category include water and air pollution control, hazardous waste management, land reclamation, pollution prevention, bioremediation, incineration, management of sludge problems, landfill and waste repository design and construction, facility decommissioning, and environmental policy and compliance.

Ecology

Ecology covers resources concerning many areas relating to the study of the interrelationship of organisms and their environments, including ecological economics, ecological engineering, ecotoxicology, ecological modelling, evolutionary ecology, biogeography, chemical ecology, marine ecology, wildlife research, microbial ecology, molecular ecology, and population ecology. This category also includes general ecology resources and ones devoted to particular ecological systems.

Oceanography

Oceanography covers resources concerning the scientific study and exploration of the oceans and seas in all their aspects, including the delimitation of their extent and depth, the physics and chemistry of their waters, and the exploration of their resources.

Engineering, Civil

Engineering, Civil includes resources on the planning, design, construction, and maintenance of fixed structures and ground facilities for industry, occupancy, transportation, use and control of water, and harbour facilities. Resources also may cover the sub-fields of structural engineering, geotechnics, earthquake engineering, ocean engineering, water resources and supply, marine engineering, transportation engineering, and municipal engineering. Meteorology & Atmospheric Sciences Meteorology & Atmospheric Sciences covers those resources that deal with the atmosphere and its phenomena, especially weather and weather forecasting. Resources in this category are concerned with the atmosphere's temperature, density, winds, clouds, precipitation and other characteristics, as well as the structure and evolution of the atmosphere in terms of external influences and the basic laws of physics. This category also includes resources dealing with climatology.

Agronomy

Agronomy covers resources on the selection, breeding, management, and post-harvest treatment of crops including crop protection and science, seed science, plant nutrition, plant and soil science, soil management and tillage, weed science, agroforestry, agroclimatology, and agricultural water management.

Environmental Studies

Environmental Studies covers resources that are multidisciplinary in nature. These include environmental policy, regional science, planning and law, management of natural resources, energy policy, and environmental psychology.

Plant Sciences

Plant Sciences covers resources concerning many aspects of the study of plants including systematic, biochemical, agricultural, and pharmaceutical topics. This category includes materials on higher and lower plants, terrestrial and aquatic plants, plant cells, entire plants, and plant assemblages.

Soil Science

Soil Science covers resources concerning many aspects of the formation, nature, distribution, and utilization of soils including soil biology and fertility, soil conservation and tillage research, soil contamination and reclamation, soil biochemistry, and soil chemistry and physics.

Geochemistry & Geophysics

Resources in this category may focus on either Geochemistry or Geophysics or both. Geochemistry covers resources that deal with the chemical composition and chemical changes in the Earth or other planets or asteroids. Topics include research on related chemical and geological properties of substances, applied geochemistry, organic geochemistry, and biogeochemistry. Geophysics covers resources on the application of the methods and techniques of physics to the study of the structure of the Earth and the processes affecting it. Topics addressed include seismology, tectonics, tectonophysics, geomagnetism, radioactivity, and rock mechanics.

Geography, Physical

Geography, Physical covers resources dealing with the differentiation of areas of the Earth's surface as shown in the character, arrangement, and interrelations over the world of such elements as climate, elevation, soil, vegetation, population, land use, industries, or states, as well as the unit areas formed by the complex of these individual elements. Resources which focus on economic, human, and urban topics are covered in the SSCI GEOGRAPHY category.

Fisheries

Fisheries covers resources concerning numerous aspects of fisheries science, technology and industry, including fish pathology, fish physiology and biochemistry, fish diseases and aquaculture.

Engineering, Chemical

September 2011 36 Engineering, Chemical covers resources that discuss the chemical conversion of raw materials into a variety of products. This category includes resources that deal with the design and operation of efficient and cost-effective plants and equipment for the production of the various end products.

Biodiversity Conservation

Biodiversity Conservation covers resources on the conservation management of species and ecosystems. Topics include conservation ecology, biological conservation, paleobiology, natural history and the natural sciences. 

  Figure 1: Evolution in scientific output......................................................................Figure 2: Breakdown by CIS theme.......................................................................... Figure 3: Annual evolution in CIS themes ...............................................................Figure 4: Breakdown of output by country ...............................................................Figure 5: The most prolific authors ...........................................................................Figure 6: Collaborations between the countries studied .......................................Figure 7: Collaboration between countries studied and main organisations...... Figure 8: The most cited key words..........................................................................

Figure 2 :

 2 Figure 1: Evolution in scientific output......................................................................Figure 2: Breakdown by CIS theme.......................................................................... Figure 3: Annual evolution in CIS themes ...............................................................Figure 4: Breakdown of output by country ...............................................................Figure 5: The most prolific authors ...........................................................................Figure 6: Collaborations between the countries studied .......................................Figure 7: Collaboration between countries studied and main organisations...... Figure 8: The most cited key words..........................................................................

Figure 4 :

 4 Figure 1: Evolution in scientific output......................................................................Figure 2: Breakdown by CIS theme.......................................................................... Figure 3: Annual evolution in CIS themes ...............................................................Figure 4: Breakdown of output by country ...............................................................Figure 5: The most prolific authors ...........................................................................Figure 6: Collaborations between the countries studied .......................................Figure 7: Collaboration between countries studied and main organisations...... Figure 8: The most cited key words..........................................................................

Figure 5 :

 5 Figure 1: Evolution in scientific output......................................................................Figure 2: Breakdown by CIS theme.......................................................................... Figure 3: Annual evolution in CIS themes ...............................................................Figure 4: Breakdown of output by country ...............................................................Figure 5: The most prolific authors ...........................................................................Figure 6: Collaborations between the countries studied .......................................Figure 7: Collaboration between countries studied and main organisations...... Figure 8: The most cited key words..........................................................................

Figure 6 :

 6 Figure 1: Evolution in scientific output......................................................................Figure 2: Breakdown by CIS theme.......................................................................... Figure 3: Annual evolution in CIS themes ...............................................................Figure 4: Breakdown of output by country ...............................................................Figure 5: The most prolific authors ...........................................................................Figure 6: Collaborations between the countries studied .......................................Figure 7: Collaboration between countries studied and main organisations...... Figure 8: The most cited key words..........................................................................

Figure 7 :

 7 Figure 1: Evolution in scientific output......................................................................Figure 2: Breakdown by CIS theme.......................................................................... Figure 3: Annual evolution in CIS themes ...............................................................Figure 4: Breakdown of output by country ...............................................................Figure 5: The most prolific authors ...........................................................................Figure 6: Collaborations between the countries studied .......................................Figure 7: Collaboration between countries studied and main organisations...... Figure 8: The most cited key words..........................................................................

  ), Floods Directive (2007), Communication on Drought and Water Scarcity (2007), Environmental Quality Standards (2008) and the Communication on Adaptation to Climate Change (2009).

  Figure 1: Evolution in scientific output

Figure 2 :

 2 Figure 2: Breakdown by CIS theme

Figure 3 :

 3 Figure 3: Annual evolution in CIS themes

Figure 4 :

 4 Figure 4: Breakdown of output by country

Figure 5 :

 5 Figure 5: The most prolific authors

  in 17 th position for the top 2 then in 27 th position and 48 th position; they are presented in the

53 18Figure 6 :

 536 Figure 6: Collaborations between the countries studied

Figure 7 :

 7 Figure 7: Collaboration between countries studied and main organisations.

Figure 8 :

 8 Figure 8: The most cited key words

  the following affiliations: Neal, C. (Ctr Ecol & Hydrol, England); Borja, A. (AZTI-Tecnalia, Spain); Barcelo, D. (IDAEA, Dept Environm Chem, Spain); Noges, P. (Unv. Life Sc., Ctr limnol, Estonia); Jeppesen, E. (Aarhus Univ, Denmark); Jarvie, H.P. (Ctr Ecol & Hydrol, England); Marques, J.C. (Univ Coimbra, Portugal); Irvine, K. (Trinity Coll. Dublin, Ireland); Moss, B. (Univ. Liverpool, England); Valencia, V. (AZTI-Tecnalia, Spain).  CIS themes/Authors cross September 2011 26 Table 13: CIS themes/Authors cross This table gives an indication of the various institutions' strengths and weaknesses. Certain institutes are all-rounders, such as the "CENTRE FOR ECOLOGY & HYDROLOGY». Others are highly specialised, such as INRA, which mainly publishes on groundwater (although in close connection with agricultural issues) or CEMAGREF, specialising in chemical aspects.  CIS themes/Authors cross



  CIS themes/publication years cross Table 15: CIS theme/publication years cross This table confirms the results of Figure 3, which identifies two publication periods: 1997-2002 (the least prolific) and 2003-2009. The increasing importance of certain themes, such as biodiversity, economics and drought, may be felt from 2008-2009 onwards.September 2011

  List of themes and key words

Appendix 4 :

 4 Description of disciplinary fieldsEnvironmental Sciences Environmental Sciences covers resources concerning many aspects of the study of the environment, amongst them environmental contamination and toxicology, environmental health, environmental monitoring, environmental geology, and environmental management. This category also includes soil science and conservation, water resources research and engineering and climate change.

  concerning the study of the physical, chemical, meteorological, biological and ecological aspects of freshwaters.

  

  

  

Table 1 :

 1 Breakdown by discipline

	The WoS disciplinary categories	Number of
		notices
	Environmental Sciences	
	Water Resources	
	Marine & Freshwater Biology	
	Geosciences, Multidisciplinary	
	Engineering, Environmental	
	Ecology	
	Oceanography	
	Engineering, Civil	
	Limnology	
	Meteorology & Atmospheric Sciences	
	Agronomy	
	Environmental Studies	
	Plant Science	
	Soil Science	
	Geochemistry & Geophysics	
	Geography, Physical	
	Fisheries	
	Engineering, Chemical	
	Biodiversity Conservation	
	Chemistry, Physical	

Table 2 :

 2 Detailed table for the annual evolution by theme

	2008 Total

Table 3 :

 3 Publications by country

		Number of notices
	UK	870
	Germany	630
	France	431
	Spain	404
	Italy	320
	The Netherlands	269

D. Languages of publication Languages Number of notices Percentage

  

	English	3524	95.67
	German	58	1.67
	French	43	1.04
	Russian	21	0.71
	Spanish	11	0.29
	Polish	7	0.29
	Czech	6	0.16
	Portuguese	2	0.08
	Romanian	1	0.04
	Total	3673	100

Table 4 :

 4 Languages of publication of articlesIt may be observed that over 95% of articles are published in English. This is not surprising since the majority of journals indexed in the WoS are in English.

September 2011 18 Journal Title Number of Articles Rank

  

	HYDROBIOLOGIA	185	D
	WATER SCIENCE AND TECHNOLOGY	111	D
	MARINE POLLUTION BULLETIN		C
	JOURNAL OF HYDROLOGY		C
	SCIENCE OF THE TOTAL ENVIRONMENT		C
	HYDROLOGICAL PROCESSES		D
	CHEMOSPHERE		B
	HYDROLOGY AND EARTH SYSTEM SCIENCES		C
	WATER RESEARCH		B
	AQUATIC CONSERVATION-MARINE AND FRESHWATER ECOSYSTEMS		D
	AGRICULTURAL WATER MANAGEMENT		C
	PHYSICS AND CHEMISTRY OF THE EARTH		E
	WATER RESOURCES MANAGEMENT		C
	DESALINATION		C
	ECOLOGICAL INDICATORS		B
	ENVIRONMENTAL MONITORING AND ASSESSMENT		D
	WATER RESOURCES RESEARCH		C
	ENVIRONMENTAL POLLUTION		B
	JOURNAL OF ENVIRONMENTAL MONITORING		C
	ENVIRONMENTAL SCIENCE & POLICY		C

Table 6 :

 6 The 20 most used journals

Table 7 :

 7 Table 7 indicates the main institutions. Output of the main organisations

	19	September 2011

Table 8 :

 8 Academic scientific producer share by country

	Spain	92
	Portugal	89
	Italy	88
	Poland	80
	Germany	78
	Sweden	78
	Finland	75
	France	62
	Norway	60
	Czech Republic	60
	UK	60
	The Netherlands	53

Table 9 :

 9 The top eight authors

		Organisation	Countries	Number of publications
	Borja, A.	AZTI-Tecnalia	Spain
	Barcelo, D.	IDAEA, Dept Environm Chem	Spain
	Neal, C.	Ctr Ecol & Hydrol	England
	Muxika, I.	AZTI	Spain
	Hering, D	Univ Duisburg Essen	Germany
	Marques, J.C. Univ Coimbra	Portugal
	Kay, D.	Univ Wales	Wales
	Jeppesen, E.	Aarhus Univ	Denmark

table below :

 below 

	Name	Affiliation	Number of	Rank
			publications	
	Dauvin, J.C. Univ Sci & Tech Lille, CNRS, LOG, Stn	9	17
		Marine Wimereux,UMR 8187, F-62930		
		Wimereux		
	Legendre, L. LOV, F-06234 Villefranche Sur Mer, France	9	17
	Rinaudo,	BRGM French Geol Survey Water Dept, F-	8	27
	J.D.	34000 Montpellier		
	Ruellet, T	Univ Sci & Tech Lille, CNRS, LOG, Stn	8	27
		Marine Wimereux,UMR 8187, F-62930		
		Wimereux		
	Coste, M	CEMAGREF Bordeaux	7	48

Table 10 :

 10 The top French authors

Table 14 :

 14 CIS themes/Authors cross

	September 2011

  , functional diversity, genetic diversity, taxonomic diversity, biodiversity hotspot, alien_species, invasive_species, resilience, trophic web, bio-ecological trait, biological trait, ecological trait, functional trait, wetland

	Generic Key Words: water_framework_directive, River basin, protection of aquatic
	environments,		freshwater_biodiversity,	river_basin_management_plan,
	programme_of_measures, monitoring programme, water_body, district, public_participation,
	stakeholder_involvment, adaptive_management, integrated_water_resources_management,
	reporting, environmental_objective		
	1. Ecological status				
	Good_ecological_status,	good_ecological_potential,	ecological_flow,	boundary_setting,
	angiosperms, bioavailability, bioevaluation, bioindicators, biomarkers, biological community,
	cyanobacteria/blue-green algae, diatoms, phytoplankton, protiste, trophic web, resilience, bio-
	ecological trait, biological trait, ecological trait, functional trait, benthic communities,
	benthic_fauna, phytobenthos, habitat, Species richness, macrophytes, fish_index,
	Sensitive_species, invasive_species, alien_species, reference_conditions, intercalibration,
	thresholds, pressure-impact_model, hydromorphology; freshwater_ecosystem, reference_site
	2. Chemical aspects			
	Bioaccumulation, organic contaminant, endocrine disruptor, emerging pollutants, persistent
	organic pollutants, priority substances, toxicity, transfer, transport of contaminants,
	Environmental_toxicology,	chemical_monitoring,	quality_assurance,	quality_control,
	environemntal_quality-standard, emerging_pollutant, mixing_zones, biomaker, bioessay, heavy
	metals					
	3. Groundwater				
	Aquifers,	water	balance,	saline_intrusion,	drinking_water_protected_area,
	groundwater_threshold_value, groundwater_dependant_ecosystem,
	4. Floods					
	Risk, runoff, flash_floods, pluvial_flooding, flood_risk_management, flood_mapping,
	vulnerability_assessment, early_waring, flood_alert_system
	5. Global change and water		
	distribution area, adaptative abilities, exotic species, thermo sensitivity, climate variability,
	climate_change_adaptation, climate-resilience, sensibility_check_of measures
	6. Agriculture and water			
	Grass belts, chlordecone, pesticide, phosphate, phytosanitary, diffuses pollutions, point source
	pollution, water_saving; water_efficiency, buffer_strips, nitrates,common_agricultural_policy,
	eutrophication					
	7. Water scarcity and droughts		
	Hydrological	cycle,	hydrologic	regime,	drought_risk_map,	drought_early_warning,
	drought_indices				
	8. Hydromorphology			
	Levelling, connectivity, space discontinuities, recalibration, rectification, thermal regime,
	ripisilvae/riparian forest, substrates, sediments, river_continuity, hydropeaking, habitats,
	hydromorphological_alteration, restoration, navigation, canal, hydropower, ecological continuity,
	riparian corridors				
	9. Economic issues				
	Costs, cost-recovery, reduction of usage, ecological services, ecosystem services, pricing,
	economic_instrument,	market_based_instrument,	cost-effectiveness_analysis,	cost-
	benefit_analysis, cost-efficiency_analysis, exemption, disproportionate_cost
	10. Water and biodiversity			
					32 34		September 2011 September 2011

freshwater_biodiversity

  Chemistry, PhysicalChemistry, Physical includes resources on photochemistry, solid state chemistry, kinetics, catalysis, quantum chemistry, surface chemistry, electrochemistry, chemical thermodynamics, thermophysics, colloids, fullerenes, and zeolites

	Univ Stirling		
	Heriot Watt Univ		
		Ireland France	
	Univ Dublin Trinity Coll INRA		44
	Cemagref		41
	CNRS	Wales	35
	Univ Wales Coll Cardiff Univ Paris 06		25
	BRGM		22
	Univ Toulouse		17
	IRD		15
	Univ Lyon 1 CSIC Univ Sci & Tech Lille Flandres Artois Spain Univ Barcelona IFREMER AZTI Univ Bordeaux 1 Univ Murcia Univ Grenoble Univ Granada CIRAD Univ Vigo Univ Montpellier 2 Univ Girona Univ Strasbourg Univ Zaragoza CEA Univ Almeria Univ Franche Comte Univ Santiago de Compostela Univ Metz Univ Valencia Univ Nice Univ Malaga Seine Normandy Water Agency Univ Cordoba GIP Seine Aval Univ Cantabria Univ Lyon Univ Valladolid Univ Orleans Univ Leon Univ Paris 07 Univ Castilla La Mancha Univ Rennes 1 Univ Politecn Madrid Univ Savoy	14 14 71 13 37 13 29 12 21 11 19 11 19 8 16 8 16 6 15 6 14 6 12 5 11 5 10 5 7 5 7 5 7 5 6 6 5
	Univ Politecn Valencia	6
	Univ Oviedo	Italy	6
	Univ Pablo Olavide CNR		6	49
	Univ Complutense Madrid Univ Bologna	5	20
	Univ Seville Univ Milan		5	20
	Univ Politecn Cartagena Univ Padua	5	14
	Univ Palermo			11
	Univ Roma La Sapienza			10
	Univ Camerino	Finland		9
	Finnish Environm Inst Politecn Torino			34 8
	Univ Helsinki UNIV TURIN			25 8
	Univ Oulu Univ Basilicata			10 7
	Abo Akad Univ Univ Catania			8 7
	Helsinki Univ Technol Univ Ferrara			7 6
	Univ Joensuu Univ Genoa			6 5
	Univ Jyvaskyla Univ Naples Federico II			6 5
	Finnish Inst Marine Res Univ Pavia			5 5
	Univ Trieste			5
		39 40		September 2011 September 2011

Gramaglia, C.; Loupsans, D. Sampaio da Silva, D.

http://seine-aval.crihan.fr/web/pages.jsp?currentNodeId=153

Interview with Andrea Tilche, head of the "Environmental and Pollution Prevention Technology" unit at the European Commission's Directorate-General for Research and Innovation (http://www.Onema.fr/Interview-Lettre-8).

The WFD has a cross-border approach to managing water courses that are shared between several European countries, also involving EU non-member countries.

For more information: http://www.matheo-software.com

International bibliographical database produced by Thomson reuters (ex-ISI).

SHS: Social and Human Sciences

For more information: http://www.isihighlycited.com/isi_copy/Comm_newse04.htm

A reference may be counted in several disciplinary categories.

The Journal Citation Report (JCR) is an annual publication by the Institute for Scientific Information compiling bibliometric information (measurements of citation frequency, impact factor, etc.) on scientific journals. There are two editions, one for exact science journals (JCR Science Edition), the other for social science journals (JCR Social Sciences Edition).

The countries outside of the European Union are highlighted in pink.

The authors' addresses are written in accordance with a descending hierarchical model: organisation, lab name, postcode, town, country (Example: CEMAGREF, Irrigat Research Unit, F-34033 Montpellier, France).

The key word Water Framework Directive was excluded (cited 485 times)

September 2011