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1 Introduction

The International Association for Sediment Water Science
(IASWS) is an inter-disciplinary organisation whose man-
date is “to promote, encourage and recognise excellence in
scientific research related to sediments and their interactions
with water and biota in fluvial, lacustrine and marine sys-
tems and with particular reference to problems of environ-
mental concern” (www.iasws.org). JASWS grew out of a
meeting of an international group of interdisciplinary aquat-
ic scientists in Amsterdam in 1976, and at a second meeting
in Kingston, Canada (1981), the organisation was officially
formed. Since then, symposia have been held every 3 years
in: Geneva, Switzerland (1984); Melbourne, Australia
(1987); Uppsala, Sweden (1990); Santa Barbara, USA
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(1993); Baveno, Italy (1996); Beijing, China (1999);
Banff, Canada (2002); Lake Bled, Slovenia (2005);
Esperance, Australia (2008); and Dartington, England
(2011; see Petticrew (2009) for a detailed review of the
history of IASWS). The 13th Symposium is planned for
Rhodes University, Grahamtown, South Africa in 2014.
Since 1976, over 1,000 oral presentations have been given
at these symposia with a large proportion of these papers
published as conference books and/or special issues of sci-
entific journals (Petticrew 2009). This Preface to the Special
Issue of the 12th IASWS Symposium first reflects on the
main topics presented in Dartington in 2011 and then con-
siders the papers published in the Journal of Soils and
Sediments in greater detail, placing them in the context of
past JASWS themes and emerging debates in sediment—
water science.

2 The 2011 Dartington symposium

The 72 oral papers presented at the 2011 Symposium were
grouped into 20 sessions with six main themes:

1. Biota as ecosystem engineers of biogeochemical pro-
cesses (one session, four papers)

2. Dynamics of fine cohesive sediments (two sessions, six
papers)

3. Characterisation of sediment-bound nutrients and con-
taminants (two sessions, six papers);

4. Fluxes and storage of sediments, contaminants and
nutrients in natural and disturbed systems (10 sessions,
39 papers) and modelling of these fluxes (one session,
four papers)

5. Management of water, sediments, nutrients and con-
taminants (one session, four papers) and managing
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sediment quality and remediation of sediments (one
session, three papers)

6. Use of tracer technologies in sediment—water science
(two sessions, six papers)

Plenary sessions were planned to link as closely as pos-
sible to the six key session themes and were given by: David
Paterson, University of St Andrews, “Mud, microbes and
man: the biology of sediment dynamics”; Angela Gurnell,
Queen Mary, University of London, “Plants as river ecosys-
tem engineers”; Carl Amos, University of Southampton,
“Temperature trends in coastal waters—possible impacts
on sedimentation, with reference to Venice lagoon™; Oscar
Schoumans, Wageningen University, “Interaction between
land, sediments and surface water quality in different aquat-
ic systems”; Sue White, Cranfield University, “Frameworks
for sediment management”; and Des Walling, University of
Exeter, “The use of fallout radionuclides in the study of soil
erosion and catchment sediment budgets: recent progress
and future prospects”.

Research on sediment-associated nutrients and contami-
nants has been the dominant recurring theme over the past
30 years (Petticrew et al. 2006) and the 2011 Symposium
was no exception with over 50 % of all papers focusing on
sediment, nutrient and contaminant fluxes. Research on
sediment dynamics has also been well represented at all
IASWS Symposia and two sessions (six papers) were de-
voted to this topic at Dartington. Developments in the ap-
plication of sediment tracing technologies fit well within
this framework. Examples presented at Dartington illustrat-
ed how tracers can inform management decisions but also
highlighted new opportunities and research needs against
increasingly complex research and management questions.
The final day of the conference had a clear management
focus, with: some papers on international standards and
monitoring of sediment quality, which is a pressing issue
in the context of implementing legislation such as the EU
Water Framework Directive; a plenary paper that presented
a modelling framework for catchment-scale sediment man-
agement; and an ADAS-sponsored session looking at
catchment-scale research and management policy. These
sessions began to highlight the need for sediment scientists
to engage with policy makers and consider social and eco-
nomic issues to ensure that the best science informs devel-
opments and is adopted by environmental managers (see
also Petticrew et al. 2000).

The 29 symposium posters were also dominated by re-
search on sediment, nutrient and contaminant fluxes (12
papers). Seven posters considered the role of biota in sedi-
ment-water interactions; there were four management-
focused posters; two on sediment dynamics; but only one
on the characterisation of sediments. There were no posters
on the use of tracers in sediment research but there were
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three methodological/technological posters. No posters con-
sidered climate change impacts and only one poster had a
restoration/remediation focus.

3 IASWS and the Journal of Soils and Sediments

The year 2010 was the 10th Anniversary of the Journal of
Soils and Sediments (JSS) and there was some subsequent
restructuring of the journal to reflect recent developments
and directions (Xu and Owens 2011). The JSS “sediments”
part of the journal now comprises five sections covering a
wide breadth of sediment research: (1) sediment quality and
impact assessment; (2) physical and biogeochemical pro-
cesses; (3) hillslope and river basin sediment dynamics;
(4) sediment-ecology interactions; and (5) sediment man-
agement (Owens and Xu 2011; Xu and Owens 2011). With
few dedicated sediments journals in the past, research on
sediments has tended to be published in the geomorphology,
hydrology and environmental science literature. Furthermore,
sediment research has become more collaborative and inter-
disciplinary in recent years and the restructured JSS offers a
perfect platform for the publication of inter-disciplinary sedi-
ment science conducted at all scales along the catchment to
coast continuum. These five “sediments” sections of JSS also
fit closely with the mandate of IASWS and thus JSS offers a
natural home for the publication of papers from IASWS
Symposia.

Importantly, at the 12th IASWS Symposium, a formal
agreement was reached between IASWS and JSS for the
publication of papers from IASWS symposia. This is an
exciting development for the organisation given the close
agreement between the association’s mandate and the JSS
sediments sections (Owens and Xu 2011), and ensures a
high quality outlet for future IASWS publications. The 16
papers published in this first JSS/IASWS Special Issue, and
the two further papers from the symposium published in
other issues of volume 12 (Grabowski et al. 2012; Owens et
al. 2012), provide an example of the current research foci of
this international and inter-disciplinary research community
and, when viewed in the context of past IASWS publica-
tions, valuable insight is gained into the changing research
directions of sediment—water science. Several additional
manuscripts based on presentations given at the 12th
TASWS Symposium are being reviewed and likely to be
published in JSS in 2013.

4 Emerging themes from the JSS special issue
publications

The analysis of Petticrew (2009) on key themes and trends
in JASWS publications over the 30-year period 1976-2006
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provides an important historical framework for considering
the papers published from the 2011 Symposium. Four key
themes were identified over the 30-year period (sediment
dynamics; contaminant accumulation, distribution and re-
mediation; bioavailability and effects of contaminants on
biota; and material cycling at the sediment—water interface)
displayed as a Venn-like diagram to stress that the themes
are not independent (see Petticrew 2009, Fig. 2). Sub-
themes of “land use impacts” and “sediment management
and risk analysis” were also noted and papers were further
characterised by the scale of study (e.g. micro, reach, catch-
ment), the environment studied (fluvial, lacustrine, marine)
and by the methodological approach (field, laboratory or
modelling). Thus, the 16 papers selected to be published in
this Special Issue, and two further papers from the sympo-
sium published in volume 12 (Grabowski et al. 2012;
Owens et al. 2012) were analysed for content, searching
for these key descriptors to provide historical continuity,
although the biological theme was widened to include
any paper that reported on the role of biota in sedi-
ment—water interactions.

Consistent with past IASWS trends and also the large
number of oral presentations at the Dartington Symposium,
the highest number of published papers (nine) considered
nutrients and contaminants in sediments with a large pro-
portion focusing on fluxes (Arai and Fukushima 2012;
Campanha et al. 2012; Inoue and Nakamura 2012; Kadiri
et al. 2012; Kleeberg et al. 2012; Koron and Faganeli 2012;
Koschorreck and Wendt-Potthoff 2012); one paper consid-
ering heavy metal concentrations in sediments and aquatic
plants (Sun et al. 2012); and one reporting on the numerical
modelling of PAHs in aquatic bed sediments (Go and
Stegemann 2012). Several of these nutrient and contaminant
papers also link to other themes. The paper by Sun et al.
(2012) is concerned with the impact of heavy metals on
plants and the papers by Arai and Fukushima (2012) and
Koschorreck and Wendt-Potthoff (2012) both have elements
that address the role of biota in sediment—water interactions.
Indeed, the role of biota is well represented with six pub-
lished papers (Arai and Fukushima 2012; Grabowski et al.
2012; Janson et al. 2012; Koschorreck and Wendt-Potthoff
2012; Skrinjar et al. 2012; Sun et al. 2012). There is also
overlap between the nutrients and contaminants and
material cycling themes since four of the seven material
cycling papers address fluxes of nutrients and/or con-
taminants at the sediment—water interface (Campanha et
al. 2012; Inoue and Nakamura 2012; Kadiri et al. 2012;
Koron and Faganeli 2012).

The published papers are spread across a wide range of
aquatic environments and interestingly are dominated by
research conducted at relatively large scales with in situ
field measurements or sampling of sediments providing
the spatial coverage across rivers reaches (Grabowski et al.

2012; Sun et al. 2012) and different rivers (Campanha et al.
2012), catchments (Grangeon et al. 2012; Owens et al.
2012; Palumbo-Roe et al. 2012), estuaries and inter-tidal
areas (Denis et al. 2012; Go and Stegemann 2012; Janson et
al. 2012), lakes (Arai and Fukushima 2012; Fukushima et al.
2012; Kleeberg et al. 2012; Koschorreck and Wendt-
Potthoff 2012) and marine environments (Koron and
Faganeli 2012; Morata et al. 2012; Skrinjar et al. 2012).
Petticrew (2009) noted the trend for greater reporting of
catchment-scale projects in more recent years and linked
this trend to the increasing availability of Geographical
Information Systems and electronic databases, and with
more catchment-based policy and management initiatives
now emerging this trend seems likely to continue.

In terms of the methodological approach, 14 out of the 18
papers report field-based measurements or in situ experi-
ments. This continues the trend identified by the content
analysis of Petticrew (2009) of all 524 TASWS published
papers from 1976 to 2006, which revealed 58-81 % of
research to be field based. In contrast, papers reporting
modelling and laboratory-based research have been fewer
in number over the decades and this Special Issue follows
this trend. Only one paper is entirely modelling focused (Go
and Stegemann 2012), as previously mentioned, although
Inoue and Nakamura (2012) combined laboratory flume
experiments with a numerical modelling approach; and
a laboratory experimental approach was also employed
by Kadiri et al. (2012), using microcosms and batch
sorption experiments to simulate contaminant releases
from dredged sediments.

5 Conclusions and future directions in sediment—water
science

The 2011 TASWS Symposium brought together scientists
from a large number of disciplinary backgrounds and from
24 countries. Changing research interests in sediment—water
science and methodological and technological advance-
ments in the study of sediment-water environments are
evident from the IASWS publications over the past three
decades and have been accommodated by these flexible
symposia. This ability to promote newly emerging research
ensures that although there are many long-standing attend-
ees of ITASWS Symposia who provide an invaluable conti-
nuity to the organisation, there are also many new
participants every 3 years attracted by the symposium
themes. The result is a dynamic community with new ex-
pertise and ideas being gained at each symposium. One way
in which this is facilitated is through the active encourage-
ment of student participation. In Dartington, there were 22
student participants and two received bursaries from IASWS
to attend the symposium.
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Research on fluxes of sediments, contaminants and nutrients
continues to dominate IASWS presentations and publications.
However, one of the pressing challenges facing sediment—water
scientists is to advance understanding of the combined effect of
a range of stressors since biotic communities in the aquatic
environment are shaped not by individual contaminants but by
numerous environmental variables that act at multiple spatial
and temporal scales (e.g. Friberg 2010). Since the start of
industrialisation, aquatic ecosystems have received toxic com-
pounds (e.g. metals, PAHs, PCBs and pesticides) from point
sources (such as mines and industrial plants) and diffuse agri-
cultural pollution sources (Stanners and Bourdeau 1995). These
compounds are still a major problem in many countries world-
wide but water bodies are also heavily impacted by eutrophi-
cation (not least due to farming), organic pollution, flow
regulations, hydro-morphological degradation, pesticides and
climate change; the latter also influencing the loading of dis-
solved organic carbon and sediments. While research has been
conducted on the ecological effect of individual stressors, little
is known about the combined effects and how to mitigate such
effects in water and sediment. With an inter-disciplinary mem-
bership and a mandate to advance research related to sediments
and their interactions with water and biota in fluvial, lacustrine
and marine systems and with particular reference to problems
of environmental concern (www.iasws.org) this is a challenge
that IASWS members can begin to address in the coming years.
Perhaps we will receive papers examining multiple stressors at
the next symposium in South Africa, planned for September
2014 (see www.iasws.org for further details). We certainly look
forward to welcoming new participants as well as JASWS
regulars to the next symposium.
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