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DESCRIPTION
.

Environmental Modelling & Software publishes contributions, in the form of research articles, reviews,
short communications as well as software and data news, on recent advances in environmental
modelling and/or software. The aim is to improve our capacity to represent, understand, predict or
manage the behaviour of environmental systems at all practical scales, and to communicate those
improvements to a wide scientific and professional audience.
It seeks presentation of:
• Generic frameworks, techniques and issues which either integrate a range of disciplines and sectors
or apply across a range
• Model development, model evaluation, process identification and applications in diverse sectors
of the environment (as outlined below) provided they reveal insights and contribute to the store of
knowledge. Insights can relate to the generality and limitations of the modelling, methods, the model
application and/or the systems modelled. Insights should be ones that are generalizable in some way
and are likely to be of interest to those studying other systems and, preferably, other system types.
• Development and application of environmental software, information and decision support
systems
• Real-world applications of software technologies - particularly state-of-the-art environmental
software able to deal with complex requirements, conflicting user perspectives, and/or evolving
data structures. Aspects related to software usability, reliability, verification and validation should be
backed up with quantitative results as much as possible. Development and maintenance costs, and
adoption and penetration of the software in the target user groups should be addressed. Licensing
issues and open source access should be clearly specified.
• Issues and methods related to the integrated modeling, assessment and management of
environmental systems - including relevant policy and institutional analysis, public participation
principles and methods, decision making methods, model integration, quality assurance and
evaluation of models, data and procedures.
Authors must specify clearly the objectives of their models and/or software, and report on the essential
steps that were used in their development, normally including the rationale for the type of approach
selected and substantial testing and evaluation of it - comparisons with alternative approaches and
methods are encouraged. The purpose of this specification, evaluation and reporting is to convey the
rigour and credibility of the work and therefore its potential to contribute to knowledge acquisition.
To this latter end, authors are expected to briefly review and cite the historical progress made for
their problem and clearly show how their work adds value to the literature.
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The journal encourages submission of Short Communications of less than 3,000 words, and items of
Software and Data News of less than 400 words.
Software and Data News items are short news articles (of 1 journal page at most) about new software
products and data sets that fall within the journal's scope. They are expected to treat topics that
have been analytically covered in EMS, or elsewhere, and therefore do not require long descriptions.
Software and Data News items must not exceed 400 words, should have no section sub-titles, NO
images or tables and have no more than 5 references.
For these and the regular papers, supplementary material such as software demonstrations, model
simulations and additional performance tests, can be posted in electronic form and commented upon
by users.
Authors are invited to submit relevant contributions in the following areas:
• Generic and pervasive frameworks, techniques and issues - including system identification theory
and practice, model conception, model integration, model and/or software evaluation, sensitivity and
uncertainty assessment, visualization, scale and regionalization issues.
• Integrated assessment and management of systems (river basins, regions etc.) for enhancing
sustainability outcomes - including linked socioeconomic and biophysical models that may be
developed with stakeholders for understanding systems, communication and learning, and improving
system outcomes.
• Artificial Intelligence (AI) techniques and systems, such as knowledge-based systems / expert
systems, case-based reasoning systems, data mining, multi-agent systems, Bayesian networks,
artificial neural networks, fuzzy logic, or knowledge elicitation and knowledge acquisition methods.
• Decision support systems and environmental information systems- implementation and use of
environmental data and models to support all phases and aspects of decision making, in particular
supporting group and participatory decision making processes. Intelligent Environmental Decision
Support Systems can include qualitative, quantitative, mathematical, statistical, AI models and metamodels.
• Process-identification of environmental dynamics for instance of surface and subsurface hydrology,
limnology, meteorology, geophysics with special respect to the interaction of anthroposphere and
biosphere.
• GIS, remote sensing and image processing
These methodological developments should be illustrated with applications in the environmental fields,
e.g.
• Resource management including water, land, biological, transport systems
• Pollution of different media such as air, water, soil, noise, radiation, as well as multimedia problems
• Global pollution and global climate change
• Regional studies of resource consumption and/or nature conservation in open landscapes as well
as in urban regions
• Environmental accidents, prevention and emergency response - resilience, vulnerability, self-repair,
damage limitation, and security in infrastructures
• Environmental engineering and technology
Environmental Modelling and Software welcomes review articles on the topics above, especially ones
that relate to generic modelling and/or software issues, or are cross-disciplinary in their problem
treatment.
Potential authors of review articles should contact either Dr Jakeman or Dr Rizzoli to discuss the topic
and coverage of their review. The journal has also published several Position Papers on key topics
within its aims and scope at http://www.iemss.org/society/index.php/position-papers

IMPACT FACTOR
.

2011: 3.114 © Thomson Reuters Journal Citation Reports 2012
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ABSTRACTING AND INDEXING
.

CompuMath Citation Index
Computer Literature Index
Current Contents/Agriculture, Biology & Environmental Sciences
Elsevier BIOBASE
Environmental Periodicals Bibliography
Geographical Abstracts: Human Geography
INSPEC
International Civil Engineering Abstracts
International Development Abstracts
Journal Citation Reports - Science Edition
Research Alert
SCI Research
SciSearch/Science Citation Index Expanded
Science Citation Index
Scopus

EDITORIAL BOARD
.

Editor in Chief
A.J. Jakeman, Australian National University (ANU), Canberra, Australia, Email: tony.jakeman@anu.edu.au
Editors
A.E. Rizzoli, Dalle Molle Institute for Artificial Intelligence (IDSIA), Manno (Lugano), Switzerland, Email:
andrea@idsia.ch
A. Voinov, International Inst. for Geo-Information Science & Earth Observation (ITC), Enschede, Netherlands,
Email: aavoinov@gmail.com
Editor Software, Data and Modelling News:
I.N. Athanasiadis, Democritus University of Thrace, Xanthi, Greece, Email: ioannis@athanasiadis.info
Associate Editors
T. Berger, Universität Hohenheim, Stuttgart, Germany
M. Borsuk, Dartmouth College, Hanover, NH, USA
M. Donatelli, European Commission, Ispra VA, Italy
G. Guariso, Politecnico di Milano, Milano, Italy
A. Jolma, Aalto University, Espoo, Finland
S. Marsili-Libelli, Università degli Studi di Firenze, Firenze, Italy
B. Robson, CSIRO (The Commonwealth Scientific and Industrial Research Organization), Canberra, ACT,
Australia
R. Seppelt, Martin-Luther-Universität Halle-Wittenberg, Leipzig, Germany
M. Sànchez-Marrè, Universitat Politecnica de Catalunya (UPC), Barcelona, Catalonia, Spain
Emeritus Editor
A.A. Jennings, Case Western Reserve University, Cleveland, OH, USA
Founding Editor: Environmental Software
P. Zannetti, The EnviroComp Institute, Freemont, CA, USA
Editorial Assistant
S. Hamilton, Australian National University (ANU), Canberra, Australia
Editorial Board
M. Acutis, Facoltà di Agraria, Milano, Italy
K. Alexandridis, University of the Virgin Islands, St. Thomas, Virgin Islands, U.S.
D. Ames, Idaho State University, Idaho Falls, ID, USA
R.S. Anderssen, CSIRO (The Commonwealth Scientific and Industrial Research Organization), North Ryde, NSW,
Australia
R.M. Argent, Bureau of Meteorology, Melbourne, VIC, Australia
L. Bernard, Technische Universität Dresden, Dresden, Germany
F. Bousquet, INRA-CIRAD, Montpellier, France
R. Brouwer, Vrije Universiteit Amsterdam, Amsterdam, Netherlands
A. Castelletti, Politecnico di Milano, Milano, Italy
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R. Denzer, Hochschule für Technik und Wirtschaft des Saarlandes, Saarbrücken, Germany
A. Ernest, Western Kentucky University, Bowling Green, KY, USA
T. Filatova, University of Twente, Enschede, Netherlands
K. Fisher-Vanden, Pennsylvania State University, University Park, PA, USA
B. Geelhoed,
W. Geiger, Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany
C. Giupponi, Università Ca'Foscari Venezia, Venezia, Italy
T.R. Green, U.S. Department of Agriculture (USDA), Fort Collins, CO, USA
A. Gronewold, U.S. Department of Commerce, Ann Arbor, MI, USA
C. Gualtieri, Università di Napoli "Federico II", Napoli, Italy
H. Hartman, University of Arizona, Tucson, AZ, USA
L.M. Hilty, Swiss Federal Laboratories, St. Gallen, Switzerland
B. Hodges, University of Texas at Austin, Austin, TX, USA
R. Howitt, University of California at Davis, Davis, CA, USA
A.V.M. Ines, Columbia University, Palisades, NY, USA
G. Iovine, National Research Council of Italy (CNR), Cosenza, Italy
K.J. Keesman, Wageningen Universiteit, Wageningen, Netherlands
T. Kokkonen, Helsinki University of Technology (TKK), Tkk, Finland
D.P. Loucks, Cornell University, Ithaca, NY, USA
H. Maier, University of Adelaide, Adelaide, SA, Australia
M. McAleer, Erasmus Universiteit Rotterdam, Rotterdam, Netherlands
B.S. McIntosh, Cranfield University, Cranfield, Bedford, England, UK
N. Mole, University of Sheffield, Sheffield, UK
J.P. Norton, Australian National University (ANU), Canberra, ACT, Australia
R. Oglesby, NASA Marshall Space Flight Center, Huntsville, AL, USA
L. Oxley, University of Canterbury, Christchurch, New Zealand
B. Page, Universität Hamburg, Hamburg, Germany
C. Pahl-Wostl, Universität Osnabrück, Osnabrück, Germany
S.A. Pierce, University of Texas at Austin, Austin, TX, USA
N.W.T. Quinn, Lawrence Berkeley National Laboratory, Berkeley, CA, USA
C. Ramos-Scharrón, University of Texas at Austin, Austin, TX, USA
M. Ratto, European Commission Joint Research Centre (JRC), Ispra, Italy
P. Reed, Pennsylvania State University, University Park, PA, USA
Y. Shao, City University of Hong Kong, Kowloon, Hong Kong, China
C. Smith, University of Queensland, Brisbane, QLD, Australia
R. Sojda, U.S. Geological Survey (USGS), Bozeman, MT, USA
A. van Griensven, Unesco-IHE Institute for Water Education, Delft, Netherlands
P.A. Vanrolleghem, Université Laval, Laval, QC, Canada
I. Vardavas, University of Crete, Crete, Greece
P.H. Verburg, VU University Amsterdam, The Netherlands
W Vervoort, The University of Sydney, Eveleigh, NSW, Australia
F. Villa, University of Vermont, Burlington, VT, USA
K. Voigt, Deutsches Forschungszentrum für Gesundheit und Umwelt, München, Germany
M. Volk, Helmholtz Centre for Environmental Research - UFZ, Leipzig, Germany
J. Vrugt, University of California at Irvine, Irvine, CA, USA
J. Weyant, Stanford University, Stanford, CA, USA
Z.-L. Yang, University of Texas at Austin, Austin, TX, USA
P. Young, Lancaster University, Lancaster, UK
A. Zerger, CSIRO (The Commonwealth Scientific and Industrial Research Organization), Canberra, Australia
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GUIDE FOR AUTHORS
.

INTRODUCTION EMS
Rapid evaluation process: EMS has a rapid evaluation process in the first stage to assess if
manuscripts warrant being sent out for full review. Submissions that have problems related to the
following may be rejected outright and not considered for resubmission:
1. Topic and its treatment should be within the scope of the journal.
2. Presentation and good structure and grammar - manuscripts may need to be edited by a
professional or native English speaker.
3. Citations in the text should be included in the Reference list and each reference in the list should
be complete in detail and style.
4. Adequate coverage of the literature through the references, especially more recent articles,
including those in the Environmental Modelling and Software Journal.
5. The mathematics should be clear and all variables explained/defined.
6. Figures and tables should be of good quality, and must be embedded in the text as well as uploaded
separately.
7. Model and/or software evaluation and testing must be adequate.
8. A Software Availability Section must be included if relevant
Types of paper
Types of Contributions: Research articles, review papers, short communications, commentaries, and
book reviews.
Research articles are archival, high quality research contributions that improve the state of the art
on topics treated by the journal. The work reported needs to be technically sound and sufficiently
unique, with the mathematical (algorithmic) foundations of models or software need to be properly
documented. It is important to report on model or software performance against data and other
considerations, and the relevance to user needs.
Review papers provide an extensive overview of recent developments in specific areas that fall
within the scope of the journal. They are expected to have an extensive literature review followed by
an in- depth analysis of the state of the art, and identify challenges for future research.
Position papers position Papers aim to synthesize some key aspect of the knowledge platform
for environmental modelling and software issues. The review process is twofold following a diverse
collaborative effort - a normal external review process and an extensive review by EMS Board
members.
Commentaries are short articles commenting on previously published work in Environmental
Modelling and Software and on topics of interest to the wide readership. They can be submitted after
discussion with the Editor-in-Chief.
Short communications are concise articles that are no longer than 3000 words (7-8 double
spaced pages). They aim to report new ideas, recent advances in modelling and software. Short
communications do not cover in detail background information about the problems treated or the
applications, rather they provide key pointers to the reader. The work reported needs to be technically
sound, innovative and significantly unique, advancing the state of the art. Our intent is to keep the
review time for ShortComs short (ideally less than a month) to make sure that your new ideas get
disseminated as fast as possible. Authors must include a statement about the word count in their
submission.
Book reviews are short articles that introduce new books in the areas relevant for the journal
audience. In particular we are interested in covering books that can be used for teaching
environmental modelling and software topics.
Contact details for submission
If you are not able to submit your paper to ENVSOFT electronically please contact the Editor-in-Chief,
Dr. A. J. Jakeman at: tony.jakeman@anu.edu.au

BEFORE YOU BEGIN
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Ethics in publishing
For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/ethicalguidelines.

Conflict of interest
All authors are requested to disclose any actual or potential conflict of interest including any financial,
personal or other relationships with other people or organizations within three years of beginning the
submitted work that could inappropriately influence, or be perceived to influence, their work. See
also http://www.elsevier.com/conflictsofinterest. Further information and an example of a Conflict of
Interest form can be found at: http://elsevier6.custhelp.com/app/answers/detail/a_id/286/p/7923/.

Submission declaration
Submission of an article implies that the work described has not been published previously (except
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere
including electronically in the same form, in English or in any other language, without the written
consent of the copyright-holder.

Changes to authorship
This policy concerns the addition, deletion, or rearrangement of author names in the authorship of
accepted manuscripts:
Before the accepted manuscript is published in an online issue: Requests to add or remove an author,
or to rearrange the author names, must be sent to the Journal Manager from the corresponding author
of the accepted manuscript and must include: (a) the reason the name should be added or removed,
or the author names rearranged and (b) written confirmation (e-mail, fax, letter) from all authors that
they agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed. Requests that are not sent by
the corresponding author will be forwarded by the Journal Manager to the corresponding author, who
must follow the procedure as described above. Note that: (1) Journal Managers will inform the Journal
Editors of any such requests and (2) publication of the accepted manuscript in an online issue is
suspended until authorship has been agreed.
After the accepted manuscript is published in an online issue: Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above
and result in a corrigendum.

Copyright
This journal offers authors a choice in publishing their research: Open Access and Subscription.
For Subscription articles
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (for
more information on this and copyright, see http://www.elsevier.com/copyright). An e-mail will be
sent to the corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.
Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations
(please consult http://www.elsevier.com/permissions). If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please consult
http://www.elsevier.com/permissions.
For Open Access articles
Upon acceptance of an article, authors will be asked to complete an 'Exclusive License
Agreement' (for more information see http://www.elsevier.com/OAauthoragreement). Permitted
reuse of open access articles is determined by the author's choice of user license (see
http://www.elsevier.com/openaccesslicenses).
Retained author rights
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As an author you (or your employer or institution) retain certain rights. For more information on
author rights for:
Subscription articles please see http://www.elsevier.com/authorsrights.
Open access articles please see http://www.elsevier.com/OAauthoragreement.

Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated. Please see http://www.elsevier.com/funding.

Funding body agreements and policies
Elsevier has established agreements and developed policies to allow authors whose articles appear in
journals published by Elsevier, to comply with potential manuscript archiving requirements as specified
as conditions of their grant awards. To learn more about existing agreements and policies please visit
http://www.elsevier.com/fundingbodies.

Open access
This journal offers authors a choice in publishing their research:
Open Access
• Articles are freely available to both subscribers and the wider public with permitted reuse
• An Open Access publication fee is payable by authors or their research funder
Subscription
• Articles are made available to subscribers as well as developing countries and patient groups through
our access programs (http://www.elsevier.com/access)
• No Open Access publication fee
All articles published Open Access will be immediately and permanently free for everyone to read
and download. Permitted reuse is defined by your choice of one of the following Creative Commons
user licenses:
Creative Commons Attribution (CC BY): lets others distribute and copy the article, to create
extracts, abstracts, and other revised versions, adaptations or derivative works of or from an article
(such as a translation), to include in a collective work (such as an anthology), to text or data mine
the article, even for commercial purposes, as long as they credit the author(s), do not represent the
author as endorsing their adaptation of the article, and do not modify the article in such a way as
to damage the author's honor or reputation.
Creative Commons Attribution-NonCommercial-ShareAlike (CC BY-NC-SA): for noncommercial purposes, lets others distribute and copy the article, to create extracts, abstracts and
other revised versions, adaptations or derivative works of or from an article (such as a translation),
to include in a collective work (such as an anthology), to text and data mine the article, as long as
they credit the author(s), do not represent the author as endorsing their adaptation of the article, do
not modify the article in such a way as to damage the author's honor or reputation, and license their
new adaptations or creations under identical terms (CC BY-NC-SA).
Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND): for noncommercial purposes, lets others distribute and copy the article, and to include in a collective work
(such as an anthology), as long as they credit the author(s) and provided they do not alter or modify
the article.
To provide Open Access, this journal has a publication fee which needs to be met by the authors or
their research funders for each article published Open Access.
Your publication choice will have no effect on the peer review process or acceptance of submitted
articles.
The publication fee for this journal is $2500, excluding taxes. Learn more about Elsevier's pricing
policy: http://www.elsevier.com/openaccesspricing.

Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not
a mixture of these). Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to correct
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scientific English may wish to use the English Language Editing service available from
Elsevier's WebShop http://webshop.elsevier.com/languageediting/ or visit our customer support site
http://support.elsevier.com for more information.

Submission
Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts source files to a single PDF file of the
article, which is used in the peer-review process. Please note that even though manuscript source
files are converted to PDF files at submission for the review process, these source files are needed for
further processing after acceptance. All correspondence, including notification of the Editor's decision
and requests for revision, takes place by e-mail removing the need for a paper trail.
Referees
All manuscripts are sent to at least two independent reviewers to ensure both accuracy and relevance
to the journal. Authors should therefore provide the names of up to 5 potential reviewers upon
submission.

PREPARATION
Use of wordprocessing software
It is important that the file be saved in the native format of the wordprocessor used. The text should
be in single-column format. Keep the layout of the text as simple as possible. Most formatting codes
will be removed and replaced on processing the article. In particular, do not use the wordprocessor's
options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts
(see also the Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). Note that
source files of figures, tables and text graphics will be required whether or not you embed your figures
in the text. See also the section on Electronic artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your wordprocessor.

LaTeX
If the LaTeX file is suitable, proofs will be produced without rekeying the text. The article should
preferably be written using Elsevier's document class 'elsarticle', or alternatively any of the other
recognized classes and formats supported in Elsevier's electronic submissions system, for further
information see http://www.elsevier.com/wps/find/authorsview.authors/latex-ees-supported.
The Elsevier 'elsarticle' LaTeX style file package (including detailed instructions for LaTeX preparation)
can be obtained from the Quickguide: http://www.elsevier.com/latex. It consists of the file:
elsarticle.cls, complete user documentation for the class file, bibliographic style files in various styles,
and template files for a quick start. For information about reference management please go to the
document at http://cdn.elsevier.com/assets/pdf_file/0011/109388/elsdoc.pdf and click on the section
'bibliography'.

Article structure
Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.
General structure
Title, Authors, Affiliations and Contact details Abstract Keywords Software and/or data availability
Introduction Material and methods Results Discussion Conclusions Acknowledgements References
Appendices
Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Omit names
of models and software. Avoid abbreviations and formulae where possible.

AUTHOR INFORMATION PACK 19 Jun 2013

www.elsevier.com/locate/envsoft

8

• Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that telephone and fax numbers (with country
and area code) are provided in addition to the e-mail address and the complete postal
address. Contact details must be kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.
Authorship
Authorship should be limited to those who have made a significant contribution to the conception,
design, execution, or interpretation of the reported study. All those who have made significant
contributions should be listed as co-authors. Where there are others who have participated in certain
substantive aspects of the research project, they should be acknowledged or listed as contributors.
Acknowledgement of the contributions of authors is encouraged (see Acknowledgements section
below). The corresponding author should ensure that all appropriate co-authors and no inappropriate
co-authors are included on the paper, and that all co-authors have seen and approved the final version
of the paper and have agreed to its submission for publication.
Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.
Graphical abstract
A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial
form designed to capture the attention of a wide readership online. Authors must provide images
that clearly represent the work described in the article. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. See http://www.elsevier.com/graphicalabstracts for examples.
Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images also in accordance with all technical requirements: Illustration Service.
Highlights
Highlights are mandatory for this journal. They consist of a short collection of bullet points that convey
the core findings of the article and should be submitted in a separate file in the online submission
system. Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85
characters, including spaces, per bullet point). See http://www.elsevier.com/highlights for examples.
Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.
Software and/or data availability section
Where appropriate, a software/data availability section should be provided, containing as much of
the following information as possible: name of software or data set, developer and contact address,
telephone, fax and e-mail numbers, year first available, hardware required, software required,
availability and cost. Also for software: program language, program size; for data: form of repository
(data base, files, spreadsheet), size of archive, access form. The software/data availability section is
mandatory for all "Software and Data News" items.
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When a software component is an essential part of the paper presentation, authors should be prepared
to make it available to reviewers during the review process. To preserve the anonymity of reviewers,
the authors should make the software available for a download, protecting it if needed by a password
that is communicated to the editors.
Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.
Material and methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.
Results
Results should be clear and concise.
Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.
Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.
Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.
Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.
Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).We encourage the inclusion of a brief outline of the contributions of
authors in this section, for example: "Author contributions: T.L., E.K. and H.S. designed the research;
T.L., E.K., W.L. and H.S. performed the research; T.L. and E.K. analysed the data; and T.L., W.L.
and H.S. wrote the paper." Other contribution categories may include model coding, programming
support, research conception, etc.

Formatting
The manuscript should be prepared as single column text, with 11 or 12-pt standard font (e.g. Arial,
Times New Roman) and 1.5 spacing. Page numbers must be inserted. Do not add line numbers to
the manuscript file, as line numbers are added automatically when the submission is compiled.

Math formulae
Present simple formulae in the line of normal text where possible and use the solidus (/) instead of
a horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be presented in
italics. Powers of e are often more conveniently denoted by exp. Number consecutively any equations
that have to be displayed separately from the text (if referred to explicitly in the text).

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article, using
superscript Arabic numbers. Many wordprocessors build footnotes into the text, and this feature may
be used. Should this not be the case, indicate the position of footnotes in the text and present the
footnotes themselves separately at the end of the article. Do not include footnotes in the Reference
list.
Table footnotes
Indicate each footnote in a table with a superscript lowercase letter.
Artwork
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AUTHORS MUST EMBED THEIR FIGURES IN THE MAIN TEXT AS WELL AS UPLOAD THEIR
FIGURES AS SEPARATE FILES IN EES.
Electronic Artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Save text in illustrations as "graphics" or enclose the font.
• Only use the following fonts in your illustrations: Arial, Courier, Times, Symbol.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Produce images near to the desired size of the printed version.
• Submit each figure as a separate file.
A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
Regardless of the application used, when your electronic artwork is finalised, please "save as" or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):
EPS: Vector drawings. Embed the font or save the text as "graphics".
TIFF: color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF: Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF: Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi is required.
DOC, XLS or PPT: If your electronic artwork is created in any of these Microsoft Office applications
please supply "as is".
Please do not:
• Supply files that are optimised for screen use (like GIF, BMP, PICT, WPG); the resolution is too low;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.
Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear in
color on the Web (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or on the Web only. For further information on the
preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions.
Please note: Because of technical complications which can arise by converting color figures to 'gray
scale' (for the printed version should you not opt for color in print) please submit in addition usable
black and white versions of all the color illustrations.
Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables
Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be
sparing in the use of tables and ensure that the data presented in tables do not duplicate results
described elsewhere in the article.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
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journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.
Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.
Reference management software
This
journal
has
standard
templates
available
in
key
reference
management
packages EndNote (http://www.endnote.com/support/enstyles.asp) and Reference Manager
(http://refman.com/support/rmstyles.asp). Using plug-ins to wordprocessing packages, authors only
need to select the appropriate journal template when preparing their article and the list of references
and citations to these will be formatted according to the journal style which is described below.
Reference style
Text: All citations in the text should refer to:
1. Single author: the author's name (without initials, unless there is ambiguity) and the year of
publication;
2. Two authors: both authors' names and the year of publication;
3. Three or more authors: first author's name followed by 'et al.' and the year of publication.
Citations may be made directly (or parenthetically). Groups of references should be listed first
alphabetically, then chronologically.
Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999). Kramer et al.
(2010) have recently shown ....'
List: References should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:
Reference to a journal publication:
Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2010. The art of writing a scientific article. J. Sci.
Commun. 163, 51–59.
Reference to a book:
Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New York.
Reference to a chapter in an edited book:
Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your article, in: Jones, B.S.,
Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing Inc., New York, pp. 281–304.
Journal abbreviations source
Journal names should be abbreviated according to:
List of title word abbreviations: http://www.issn.org/2-22661-LTWA-online.php; NLM Catalog
(Journals referenced in the NCBI Databases): http://www.ncbi.nlm.nih.gov/nlmcatalog/journals;
CAS (Chemical Abstracts Service): via http://www.cas.org/content/references/corejournals.

Video data
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
size of 50 MB. Video and animation files supplied will be published online in the electronic version
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com.
Please supply 'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
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http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

AudioSlides
The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are available at
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation
e-mail to create an AudioSlides presentation after acceptance of their paper.

Supplementary data
Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, highresolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors should
submit the material in electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork instruction pages at
http://www.elsevier.com/artworkinstructions.

Data at PANGAEA
Electronic archiving of supplementary data enables readers to replicate, verify and build upon the
conclusions published in your paper. We recommend that data should be deposited in the data library
PANGAEA (http://www.pangaea.de). Data are quality controlled and archived by an editor in standard
machine-readable formats and are available via Open Access. After processing, the author receives
an identifier (DOI) linking to the supplements for checking. As your data sets will be citable you
might want to refer to them in your article. In any case, data supplements and the article will be
automatically linked as in the following example: doi:10.1016/0016-7037(95)00105-9. Please use
PANGAEA's web interface to submit your data (http://www.pangaea.de/submit/).

Submission checklist
The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.
Ensure that the following items are present:
One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address
• Phone numbers
All necessary files have been uploaded, and contain:
• Keywords
• All figure captions
• All tables (including title, description, footnotes)
Figures and tables are embedded in line with the text, as well as uploaded as separate files during
the submission process
Further considerations
• Manuscript has been 'spell-checked' and 'grammar-checked'
• References are in the correct format for this journal
• All references mentioned in the Reference list are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the Web)
• A Software/Data availability section should be provided if relevant
• A statement of the contributions of authors is encouraged in the Acknowledgements section
• Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print
• If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes
For any further information please visit our customer support site at http://support.elsevier.com.
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Use of the Digital Object Identifier
The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI
consists of a unique alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal
medium for citing a document, particularly 'Articles in press' because they have not yet received their
full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the
journal Physics Letters B):
http://dx.doi.org/10.1016/j.physletb.2010.09.059
When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to
change.

Proofs
One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do
not have an e-mail address then paper proofs will be sent by post) or, a link will be provided in
the e-mail so that authors can download the files themselves. Elsevier now provides authors with
PDF proofs which can be annotated; for this you will need to download Adobe Reader version 7 (or
higher) available free from http://get.adobe.com/reader. Instructions on how to annotate PDF files
will accompany the proofs (also given online). The exact system requirements are given at the Adobe
site: http://www.adobe.com/products/reader/tech-specs.html.
If you do not wish to use the PDF annotations function, you may list the corrections (including
replies to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections
quoting line number. If, for any reason, this is not possible, then mark the corrections and any other
comments (including replies to the Query Form) on a printout of your proof and return by fax, or scan
the pages and e-mail, or by post. Please use this proof only for checking the typesetting, editing,
completeness and correctness of the text, tables and figures. Significant changes to the article as
accepted for publication will only be considered at this stage with permission from the Editor. We will
do everything possible to get your article published quickly and accurately – please let us have all your
corrections within 48 hours. It is important to ensure that all corrections are sent back to us in one
communication: please check carefully before replying, as inclusion of any subsequent corrections
cannot be guaranteed. Proofreading is solely your responsibility. Note that Elsevier may proceed with
the publication of your article if no response is received.

Offprints
The corresponding author, at no cost, will be provided with a PDF file of the article via email (the PDF file is a watermarked version of the published article and includes a cover sheet
with the journal cover image and a disclaimer outlining the terms and conditions of use). For
an extra charge, paper offprints can be ordered via the offprint order form which is sent once
the article is accepted for publication. Both corresponding and co-authors may order offprints
at any time via Elsevier's WebShop (http://webshop.elsevier.com/myarticleservices/offprints).
Authors requiring printed copies of multiple articles may use Elsevier WebShop's
'Create Your Own Book' service to collate multiple articles within a single cover
(http://webshop.elsevier.com/myarticleservices/offprints/myarticlesservices/booklets).

AUTHOR INQUIRIES
For inquiries relating to the submission of articles (including electronic submission) please visit
this journal's homepage. For detailed instructions on the preparation of electronic artwork,
please visit http://www.elsevier.com/artworkinstructions. Contact details for questions arising after
acceptance of an article, especially those relating to proofs, will be provided by the publisher.
You can track accepted articles at http://www.elsevier.com/trackarticle. You can also check
our Author FAQs at http://www.elsevier.com/authorFAQ and/or contact Customer Support via
http://support.elsevier.com.
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