Natural and Constructed Wetlands






Jan Vymazal
Editor

Natural and Constructed
Wetlands

Nutrients, heavy metals and energy cycling,
and flow

@ Springer



Editor

Jan Vymazal

Faculty of Environmental Sciences
Czech University of Life Sciences Prague
Praha, Czech Republic

ISBN 978-3-319-38926-4 ISBN 978-3-319-38927-1 (eBook)
DOI 10.1007/978-3-319-38927-1

Library of Congress Control Number: 2016950720

© Springer International Publishing Switzerland 2016

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
or omissions that may have been made.

Printed on acid-free paper

This Springer imprint is published by Springer Nature
The registered company is Springer International Publishing AG Switzerland



Preface

Wetlands are extremely diverse not only for their physical characteristics and geo-
graphical distribution but also due to the variable ecosystem services they provide.
Wetlands provide many important services to human society but are at the same
time ecologically sensitive and adaptive systems. The most important wetland eco-
logical services are flood control, groundwater replenishment, shoreline stabiliza-
tion and protection, sediment and nutrient retention, water purification, biodiversity
maintenance, wetland products, cultural and recreational values, and climate change
mitigation and adaptation. The ecosystem services are provided by natural wetlands
but also by constructed wetlands. Constructed wetlands utilize all natural processes
(physical, physicochemical, biological) that occur in natural wetlands but do so
under more controlled conditions. The constructed wetlands have primarily been
used to treat various types of wastewater, but water retention, enhanced biodiversity,
and wildlife habitat creation are the important goals as well. The necessity of bridg-
ing knowledge on natural and constructed wetlands was the driving force behind the
organization of the International Workshop on Nutrient Cycling and Retention in
Natural and Constructed Wetlands which was first held at Tfebor, Czech Republic,
in 1995. The workshop was very successful and naturally evolved in a continuation
of this event in future years.

The ninth edition of the workshop was held at Tfeboil on March 25-29, 2015.
The workshop was attended by 36 participants from 15 countries of Europe, North
America, Asia, and Australia. This volume contains a selection of papers presented
during the conference. The papers dealing with natural wetlands are aimed at sev-
eral important topics that include the role of riparian wetlands in retention and
removal of nitrogen, decomposition of macrophytes in relation to water depth, and
consequent potential sequestration of carbon in the sediment and a methodological
discussion of an appropriate number of sampling for denitrification or occurrence of
the genus Potamogeton in Slovenian watercourses. The topics dealing with the use
constructed wetlands include among others removal of nutrients from various types
of wastewater (agricultural, municipal, industrial, landfill leachate) on local as well
as catchment scale and removal of heavy metals and trace organic compounds. Two
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papers also deal with the effect of wetlands in the mitigation of global warming and
the effect of drainage and deforestation in climate warming.

The organization of the workshop was partially supported by the program
“Competence Centres” (project no. TE02000077 “Smart Regions — Buildings and
Settlements Information Modelling, Technology and Infrastructure for Sustainable
Development”) from the Technology Agency of the Czech Republic.

Praha, Czech Republic Jan Vymazal
March 2016
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