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this volume explores major wetland ecosystem services such as climate cooling and water quality improvement and discusses the
recent wetland conservation and restoration activities in china and neighboring countries the role of wetlands in either cooling or
warming the climate is analyzed as the net balance between carbon sequestration and emissions of methane and nitrous oxide
wetlands start off having a net warming effect on the climate but in time switch to net cooling further they remove 40 of the n and p
from run off and groundwater flow in agricultural areas but wetlands need to amount to 10 of the total catchment area to make a
difference reflecting on the recent  large investment in  wetland ecological  studies in  china and neighboring countries the book
addresses invasive species in coastal wetlands as well as the protection and wise use of tidal flats around the yellow sea it also
presents promising regional case studies on wetland restoration the book is intended for academics students and practitioners in the
field of wetland ecology management and restoration as well as consultants and professionals working in conservation wise use and
environmental policy

this is the definitive volume on understanding and valuing wetland ecosystem services with rapidly growing interest in ecosystem
services and applications in a broad range of contexts this volume is absolutely essential robert costanza professor of ecological
economics university of vermont us brings the subject together in a text that combines theory principles and practical applications in a
way that will be of interest to researchers and practitioners joe morris professor of resource economics and management cranfield
university uk ecosystem services can be broadly defined as the a

wetlands biodiversity health and their role in ecosystem services offers a comprehensive exploration of the vital roles that wetlands
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play in our global ecosystem this insightful volume adopts a holistic approach to examine the rich biodiversity water and soil quality
and the community structures that sustain these unique environments the book split into four sections delves into various ecosystem
services provided by wetlands including groundwater recharge nutrient cycling water and wastewater treatment and their cultural
recreational and tourism values authored by experts in the field the chapters follow a clear structure with step by step advanced
monitoring techniques to address wetlands significant role in climate change mitigation and adaptation taking into account the
contribution of wetlands towards achieving sustainable development goals sdgs the book explores innovative biodiversity assessment
techniques the impact of environmental stressors and the critical roles of flora fauna and migratory birds in maintaining wetland
ecological health with case studies illustrating practical applications this is an indispensable resource for students of environmental
science conservationists and researchers offering actionable insights and recommendations for safeguarding these critical ecosystems

humans have remained highly dependent on the availability of ecosystem services es over the past 300 years more intensely in the
past seven decades human activities have degraded the ecosystems and lowered the availability of es this has resulted in foregone
benefits of well functioning of ecosystems and es having recognized the multi dimensional aspects of values of es the current research
trajectory is inclined towards institutionalizing the science of valuing nature s contributions that have aimed to spearhead discussions
with the transdisciplinary academic community this paper explores the studies conducted on the overarching theme of es valuation
primarily the study reviews five studies costanza et al 1997 mea report 2005a 2005b teeb 2012 daily 1997 and ipbes report 2019 the
review begins by examining the evolution and growth of the es research in economic contexts it presented how different conceptual
frameworks were applied in es research to show connections of es with human well being that contextualizes valuation wetlands are
multi functional ecosystems that contribute immensely to human well being the studies on wetland ecosystems wes have been mostly
covered in many developed countries and few developing countries the second part of the study focuses on reviewing three aspects of
wetland studies 1 how do we define wetlands and how different es of wetlands can be categorized 2 what were the causes and impacts
of wetland loss and degradation 3 what do the empirical  valuation studies mainly focus on what were the research objectives
especially the wetland meta analysis studies based on these questions the study lays out research objectives and hypotheses to be
tested in the future studies the future study can undertake a systematic review and meta analysis on wetland valuations studies in the
indian context it can source studies from the esvd and indian evl tool databases and literature searches on scopus of science etc the
studies should reflect on the causal linkages such as wetland area and wetland values population density and wetland values etc
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the book addresses the interactions between wetlands and human health and well being a key feature is the linking of ecology health
and the targeting of practitioners and researchers the environmental health problems of the 21st century cannot be addressed by the
traditional tools of ecologists or epidemiologists working in their respective disciplinary silos this is clear from the emergence and re
emergence of public health and human well being problems such as cholera pandemics mosquito borne disease and episodic events
and disasters e g hurricanes to tackle these problems requires genuine cross disciplinary collaboration a key finding of the recently
concluded millennium ecosystem assessment when looking at human well being and ecosystem health this book brings the disciplines
of ecology and health sciences closer to such a synthesis for researchers teachers and policy makers interested in or needing
information to manage wetlands and human health and well being issues

wetlands perform functions that deliver benefits to society often referred to as ecosystem services these ecosystem services include
water supply flood regulation water purification climate regulation biodiversity agriculture e g grazing land and amenity a functional
approach to wetland assessment enables a holistic view to be taken of the wide range of services wetlands can provide the functional
assessment procedures faps in this volume translate best available scientific knowledge into reasonable predictions of how component
parts of wetlands function in different landscape contexts they can be used to indicate the potential and priorities for management
options in such areas as flood control pollution reduction and biodiversity conservation functional assessment enables the user to
predict the functioning of a wetland area without the need for comprehensive and expensive empirical research the faps therefore
provide a methodology that can be used by both experts and non experts to assess wetland functioning relatively rapidly the volume
includes an electronic version of the faps on cd which automates aspects of the assessment once the initial  recording stage is
completed it is anticipated that the faps will be used by a range of individuals or organisations concerned with wetland management
who wish to gain a better understanding of the processes functions services or benefits and potential of the wetlands for which they
have responsibility provides a systematic methodology to evaluate how wetlands function allows non experts to assess wetland
functioning rapidly and cost effectively automates aspects of the functional assessment through the accompanying cd rom

ecosystem services can be broadly defined as the aspects of ecosystems that provide benefits to people this book provides guidance
on the valuation of ecosystem services using the case of multifunctional wetlands to illustrate and make recommendations regarding
the methods and techniques that can be applied to appraise management options it provides a review of ecosystem service valuation
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rationale including its importance from both a policy and project appraisal perspective and a useful reference when considering policy
and appraisal of ecosystem management options it shows how legal obligations and other high level management targets should be
taken into account in valuation exercises thus giving important policy context to the management options the authors set out what
they call an ecosystem services approach to the full appraisal of the role of ecosystem services in the economy and society although
concentrating on wetlands the approaches suggested provide an assessment framework that can be applied to other types of
ecosystem assets

the risks and consequences of environmental change are increasing leading to massive losses in terms of ecosystems and having a
huge impact on human populations as such global thinkers environmentalists scientists and policy makers are focusing on finding
solutions and ways to sustain life on earth anthropogenic impacts on the climate system can only be mitigated by the restoration of
existing natural resources and the sustainable development of the environment and society this book discusses the potential of green
technology in waste management wetland restoration presenting the latest developments in the field of bioenergy green ecology
bioremediation and microbial  management wetlands are one of earth s most important ecosystems and they provide valuable
services to human societies such as minimizing the impacts of floods acting as a carbon sink and offering water purification as well as
recreational opportunities wetlands may be natural or constructed and the effectiveness of wetland services largely depends on the
diversity of macrophytes affecting the algal production plant biomass and nutrient status of the system in addition they are one of the
richest microbial ecosystems on earth the rhizosphere soil and water interface enhances wetland services with implications ranging
from phytoremediation to microbial bioprospection however in order to function properly they need to be effectively redesigned
reengineered protected and maintained the book addresses the dynamic relation between three global concerns environmental
pollution resource exploitation and sustainability it describes the utilization of resources like wastes municipal industrial agricultural
mine drainage tannery solid and e waste plants algae and microbes for production of renewable biofuel biofertilizers and other value
added products to achieve the goal of sustainable development the book also discusses the current and future trends in employing
wetlands in improving water quality in addition it presents the latest international research in the fields of wetland science waste
management carbon sequestration and bioremediation highlighting a broad spectrum of  topics  and strategies  for  achieving a
sustainable environment the book offers researchers students and academics insights into utilizing resources in a sustainable way
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poor data availability presents further challenges fieldwork shows the highly heterogeneous distribution and the extensive influence of
anthropogenic activities on wetland ecosystem services preliminarily modelling is implemented to improve assessments of wetland
ecosystem services the thesis provides a basis to further explore the implications of wetland investments for poverty alleviation and
climate change action

wetland  restoration  mitigates  effects  of  agricultural  development  on  water  quality  flooding  and  habitat  loss  multi  objective
optimization for wetland locations and sizes has not included objective functions for water quality hydrology and habitat in unison
limiting analysis of trade offs among these ecosystem services this study establishes two methods to improve the accuracy of
simulating wetland restoration with an optimization simulation framework for analysis of trade offs identification of wetland type and
constraining wetland and drainage area configurations to potential field scale wetlands in the study area determination of a wetland
habitat type used characteristics of the hydrogeomorphic method and this type was utilized in a land use land cover simulation linked
to a species habitat model multi objective optimization identified optimal wetlands and drainage areas these wetlands demonstrated
redundancy among treatment ecosystem services modifying wetlands and drainage areas from the optimally identified values caused
shifts to the trade off relationships the habitat objective function conflicted with the treatment objective functions but at low levels of
confidence demonstrating the necessity to incorporate all the objective function types together into a multi objective optimization the
methods to increase accurate representation from this study can be incorporated into future studies to improve understanding of
wetland ecosystem service processes for land use planning

ecosystem services and management strategy in china is a two year international cooperation project that culminated from the china
council  for international cooperation on environment and development s task force on ecosystem services and management it
combines case studies scenario analysis and stakeholder consultations that focus on chinese forest grassland and wetland ecosystems
and assesses the economic and social benefits of sustainable ecosystems management it also identifies better practices in ecosystem
management from chinese and international experience and recommends a more intensive integration of ecosystem services into
decision making processes in november 2010 the task force presented five strategic policy proposals for the implementation of
sustainable management for chinese ecosystems these proposals were extremely well received by senior decision makers and have
since  been  adopted  by  national  government  agencies  the  book  represents  a  valuable  reference  work  for  researchers  and
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professionals working in related areas professor yiyu chen worked as president at the national natural science foundation of china
from 2004 to early 2013 and is member of the chinese academy of sciences professor beate jessel works as president at the federal
agency for nature conservation germany professor bojie fu works at the research center of eco environment sciences cas and is
member of the chinese academy of sciences professor xiubo yu works at the institute of geographic sciences and natural resources
research chinese academy of sciences dr jamie pittock is a senior lecturer at the fenner school of environment and society australian
national university australia

this draft report summarizes the results of the water storage assessment and flood control assessment conducted by o2 for alberta
environment and sustainable resource development esrd for the ecosystem services approach pilot on wetlands in the shepard slough
area east of calgary the broader pilot project includes a number of other components stakeholders and working group teams another
component of the project being conducted by o2 is site scale sampling of wetlands using the wetland ecosystem services protocol for
the united states wespus as well as associated reporting which is summarized separately from this report the scope of this component
of the pilot project was to assess hydrological ecosystem services including water quantity regulation i e storage and supply and flood
control by applying geographic information systems gis modelling approach existing condition and trends where available have been
identified primarily using a series of maps document

the purpose of this guidance manual is to show how the value of ecosystem services can be estimated and incorporated into decision
making specifically it is designed to help a broad audience of conservation managers government officials private sector managers
ngos and statisticians to understand the available information on the values of ecosystem services and how this information can be
transferred to inform the decisions that they make it explains why you would undertake a study who should be involved how to
implement the study and how to use the results  the development of  this  guidance manual  was funded by the united nations
environment programme

this draft report summarizes the results of the water storage assessment and flood control assessment conducted by o2 for alberta
environment and sustainable resource development esrd for the ecosystem services approach pilot on wetlands in the shepard slough
area east of calgary the broader pilot project includes a number of other components stakeholders and working group teams another
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component of the project being conducted by o2 is site scale sampling of wetlands using the wetland ecosystem services protocol for
the united states wespus as well as associated reporting which is summarized separately from this report the scope of this component
of the pilot project was to assess hydrological ecosystem services including water quantity regulation i e storage and supply and flood
control by applying geographic information systems gis modelling approach existing condition and trends where available have been
identified primarily using a series of maps document

the  ecosystem services  pilot  project  espp  is  intended  to  demonstrate  a  rigorous  quantitative  approach  to  ecosystem service
assessments that will empower decision makers in the province of alberta decision makers have identified gaps in current policy tools
including insufficient evidence to support avoidance mitigation and compensation decisions on wetlands insufficient consideration of
cumulative effects and long term consequences of decision making and limited ability to communicate the values of wetlands to
developers and decision makers to fill  these gaps the espp hired consultants to conduct a biophysical  assessment of  wetland
ecosystem services that would advise the social and economic assessments that are occurring concurrently specifically the consultants
were asked to develop documented tools and techniques for ecosystem service assessments of wetlands that are user friendly and
based on existing data apply these tools to the espp to provide ecosystem service assessments of the past present and future
condition and trends e g past 20 years future 10 years and apply these tools to the espp to determine the magnitude and distribution
of ecosystem services that wetlands provide or contribute to at regional and site specific scales document

abstract wetlands provide extensive ecosystem services such as biodiversity enrichment flood control carbon sequestration and water
purification however the performance of wetlands with respect to treating microbial pathogens is less understood since wetlands serve
as an interface where human and wildlife come into contact potential health risks may emerge from human exposure to a variety of
zoonotic pathogens that are shed from wildlife the main goal of this dissertation is to provide an overview of freshwater wetland s
ecosystem service and public health implications with regard to bacterial pathogens the objectives include 1 to assess ecosystem
services of freshwater wetlands in terms of public health specifically in reducing fecal indicator bacteria and pathogens chapter 2 2 to
model freshwater wetlands ecosystem service in improving bacterial water quality under climate change chapter 3 3 to evaluate the
role of wildlife in pathogen dissemination in freshwater wetlands chapter 4 and 4 to investigate antimicrobial resistance in freshwater
wetlands chapter 5 study sites included created and restored marshes in ohio at the olentangy river wetlands research park orwrp
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which receive water from an urban agricultural watershed and the ottawa national wildlife refuge onwr which is a heavily avian species
impacted coastal lake erie wetland bacterial culture and real time polymerase chain reaction were conducted to enumerate e coli as a
fecal indicator and determine the levels of bacterial pathogens campylobacter arcobacter shiga toxin producing e coli microbial
source tracking markers human ruminant avian species as well as antimicrobial resistance genes tetq sul1 respectively us epa s
stormwater management model swmm and load duration curve analysis were employed to estimate wetlands performance in e coli
reductions under climate change scenarios for an emerging zoonotic pathogen in water isolation and characterization of antimicrobial
resistance patterns of arcobacter were also conducted the wetlands were found to reduce e coli by 22 3 as water moved across the
inflow to outflow of the urban freshwater wetlands a simple and empirical model projected that freshwater wetlands would be able to
decrease e coli loads to meet regulatory requirements for both near 2020 2050 and far 2045 2074 terms despite increasing trends of e
coli levels however direct investigation of canada goose feces sampled from freshwater wetlands identified shiga toxin producing e coli
gene which was linked to a toxin form of high potency and outbreak causing strains o157 h7 o165 h25 and o111 h arcobacter was
isolated from freshwater wetland water and demonstrated multiple antimicrobial resistance more long term monitoring of pathogens
and surveillance of more wildlife species are necessary to better understand how wetlands mitigate pathogens and what health risks
could arise when humans are exposed to wetlands nevertheless findings from this dissertation regarding both freshwater wetlands
ecosystem service and public health perspective could help support planning for a wise use of wetlands
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