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Climate change is thought to be especially relevant to ecosystems in the cold biomes.
Observed warming has been higher in cold climates through various positive
feedbacks, especially declining snow and ice cover, and climate projections indicate
further rapid warming in the decades to come. Temperature change can have profound
impacts in cold biome ecosystems, either directly in terms of impacts on physiology or
growing season length, or indirectly via changes in nutrient cycling. The regions
focused on here are the (sub)arctic and the (sub)alpine areas, both characterized by
short growing seasons and low annual temperatures, but with different radiation
environments depending on latitude. Climate change can have impacts in all seasons.
Increased spring temperatures can accelerate snowmelt, leading to an earlier onset of
the growing season, while warmer summers may stimulate primary productivity through
temperatures closer to metabolic optima and/or increased mineralization rates. Winter
warming can lead to the vegetation being damaged because of exposure to harsh frost
without insulating snow cover. In all of this, concurrent changes in precipitation also
play an important role: increased snowfall can buffer warming-induced advances in
snowmelt, a higher ratio of rain to snow can greatly accelerate snowmelt in winter and
spring, and summer drought may reverse growth-stimulation by warming directly
(drought stress) or indirectly (e.g. impaired nutrient uptake). Micro-climate is crucial in
these systems and requires particular attention as it can vary widely across the
landscape, creating different growing environments in the space of a few meters or
even less. Interest in cold region responses to climate change does not only arise from
the fact that they harbor unique ecosystems that may be endangered, but also because
they store large amounts of carbon that may be released under climate change.
However, research is challenging because of the remoteness of many of these areas
and the harsh conditions during much of the year. In spite of this, some studies have
been carried out over an extensive period, spanning decades and yielding information
on for example plant community reorganization (including invasions), and changes in
phenology above- and/or belowground. Other studies focus on shorter term effects,
such as impacts of heat waves, late frosts or other anomalous weather, including longer
term (after-) effects that may differ drastically from other regions because of the short
growing season in cold climates. Ultimately, models are used to predict future changes
in vegetation along latitudinal or elevational gradients, although phenology and
microclimatic variation may pose particular challenges. Contributions to this Research
Topic focus on climate change, encompassing both changes in the mean (gradual
warming) and variability (heat waves, altered precipitation distribution) in cold biomes.
The Topic contains reports on observed changes or events, but also research making
use of experimentally imposed environmental changes. The focus is varied, including
phenology, physiology, soil and vegetation science and biogeochemistry, with the aim
of providing a comprehensive overview of observed and expected responses to climate
change in cold biome ecosystems.
The book considers foundational thinking in quantum theory, focusing on the role the
fundamental principles and principle thinking there, including thinking that leads to the
invention of new principles, which is, the book contends, one of the ultimate
achievements of theoretical thinking in physics and beyond. The focus on principles,
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prominent during the rise and in the immediate aftermath of quantum theory, has been
uncommon in more recent discussions and debates concerning it. The book argues,
however, that exploring the fundamental principles and principle thinking is
exceptionally helpful in addressing the key issues at stake in quantum foundations and
the seemingly interminable debates concerning them. Principle thinking led to major
breakthroughs throughout the history of quantum theory, beginning with the old
quantum theory and quantum mechanics, the first definitive quantum theory, which it
remains within its proper (nonrelativistic) scope. It has, the book also argues, been
equally important in quantum field theory, which has been the frontier of quantum
theory for quite a while now, and more recently, in quantum information theory, where
principle thinking was given new prominence. The approach allows the book to develop
a new understanding of both the history and philosophy of quantum theory, from
Planck’s quantum to the Higgs boson, and beyond, and of the thinking the key
founding figures, such as Einstein, Bohr, Heisenberg, Schrödinger, and Dirac, as well
as some among more recent theorists. The book also extensively considers the nature
of quantum probability, and contains a new interpretation of quantum mechanics, “the
statistical Copenhagen interpretation.” Overall, the book’s argument is guided by what
Heisenberg called “the spirit of Copenhagen,” which is defined by three great divorces
from the preceding foundational thinking in physics—reality from realism, probability from
causality, and locality from relativity—and defined the fundamental principles of quantum
theory accordingly.
Educating for Sustainable Development (ESD) approaches are holistic and
interdisciplinary, values-driven, participatory, multi-method, locally relevant and
emphasize critical thinking and problem-solving. This book explains how ESD
approaches work in the Japanese context; their effects on different stakeholders; and
their ultimate potential contribution to society in Japan. It considers ESD in both formal
and informal education sectors, recognizing that even when classroom learning takes
place it must be place-based and predicated on a specific community context. The book
explores not only ‘Why ESD’, but why and how ESD in Japan has gained importance
in the past decade and more recently in the wake of the triple disaster of March 2011. It
considers how ESD can help Japan recover and adapt to disasters and take initiative in
building more resilient and sustainable communities. This volume asks the questions:
What are some examples of positive contributions by ESD to sustainability in Japan?
What is the role of ESD in Japan in activating people to demand and work towards
change? How can schools, universities and non-governmental organizations link with
communities to strengthen civic awareness and community action? After an
introduction that elucidates the roots and recent promotion of ESD in Japan, part one of
this volume looks at the formal education sector in Japan, while part two examines
community-based education and sustainability initiatives. The latter revisits the Tohoku
region five years on from the events of March 2011, to explore recovery and
revitalization efforts by schools, NGOs and residents. This is an invaluable book for
postgraduate students, researchers, teachers and policy makers working on ESD.
This Research Topic presents bio-inspired and neurological insights for the
development of intelligent robotic control algorithms. This aims to bridge the interdisciplinary gaps between neuroscience and robotics to accelerate the pace of research
and development.
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This book provides a current view of the research and commercial landscape of
diagnostics devices, particularly those that utilize microscale technologies, intended for
both patient and laboratory use. Common diagnostic devices that are based on
microfluidic principles include glucose sensors for diabetic patients and over-thecounter pregnancy tests. Other diagnostic devices are being developed to quickly test a
patient for bacterial and viral infections, and other diseases. The chapters, written by
experts from around the world, discuss how to fabricate, apply, and market microfluidic
diagnostic chips – for lab and at-home use. Most importantly, the book also contains a
discussion of topics relevant to the private sector, including patient-focused, marketoriented development of diagnostics devices.
This important volume takes a life course approach in sharing empirical insights on the family
experiences of African American males in socioeconomic and political contexts. Representing
fields ranging from developmental psychology to public health and sociology to education,
chapters identify challenges facing black men and boys in the U.S., as well as family and
community sources of support and resilience. Survey findings and exemplar case studies
illustrate stressors and risk factors uniquely affecting African American communities, and
tailored prevention and intervention strategies are described at the personal, family, and
societal levels. These interdisciplinary perspectives not only encourage additional research,
but inspire the continued development of appropriate interventions, relevant practice, and
equitable policy. Included in the coverage: • The adjustment and development of African
American males: Conceptual frameworks and emerging research opportunities. • A traumainformed approach to affirming the humanity of African American boys and supporting healthy
transitions to manhood. • Humanizing developmental science to promote positive development
of young men of color. • Families, prisoner reentry, and reintegration. • Safe spaces for
vulnerability: New perspectives on African Americans who struggle to be good fathers. • They
can’t breathe: Why neighborhoods matter for the health of African American men and boys.
Promoting diversity in the research agenda to reflect a diverse population, Boys and Men in
African American Families is an invaluable reference for research professionals particularly
interested in sociology, public policy, anthropology, urban and rural studies, and African
American studies. Survey and ethnographic studies of poverty, inequality, family processes,
and child, adolescent, and adult health and development are featured.
A comprehensive account of ore-forming processes, revised and updated The revised second
edition of Introduction to Ore-Forming Processes offers a guide to the multiplicity of geological
processes that result in the formation of mineral deposits. The second edition has been
updated to reflect the most recent developments in the study of metallogeny and earth system
science. This second edition contains new information about global tectonic processes and
crustal evolution that continues to influence the practice of economic geology and maintains
the supply of natural resources in a responsible and sustainable way. The replenishment of
depleted natural resources is becoming more difficult and environmentally challenging. There
is also a change in the demand for mineral commodities and the concern around the nonsustainable supply of ‘critical metals’ is now an important consideration for planners of the
future. The book puts the focus on the responsible custodianship of natural resources and the
continuing need for all earth scientists to understand metallogeny and the resource cycle. This
new edition: Provides an updated guide to the processes involved in the formation of mineral
deposits Offers an overview of magmatic, hydrothermal and sedimentary ore-forming
processes Covers the entire range of mineral deposit types, including the fossil fuels and
supergene ores Relates metallogeny to global tectonics by examining the distribution of
mineral deposits in space and time Contains examples of world famous ore deposits that help
to provide context and relevance to the process-oriented descriptions of ore genesis Written for
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students and professionals alike, Introduction to Ore-Forming Processes offers a revised
second edition that puts the focus on the fact that mineral deposits are simply one of the many
natural wonders of geological process and evolution.
Topic Editors Xiao Li, Bing Zhou, and Wenbo Li hold patents related to the Research Topic
subject. All other Topic Editors declare no competing interests.
The new edition of the book Study Guide for CTET Paper 2 - English 4th edition (Class 6 - 8
Social Studies/ Social Science teachers), has been updated with the CTET Solved Papers of
July 2013 to Sep 2018. • The languages covered in the book are English (1st language) and
Hindi (2nd language). • The book provides separate sections for Child Development &
Pedagogy, English Language, Hindi Language and Social Studies/ Social Science. • Each
section has been divided into chapters. For each chapter an exhaustive theory has been
provided which covers the complete syllabus as prescribed by the CBSE/ NCERT/ NCF 2005.
• This is followed by 2 sets of exercise. • The exercise 1 contains a set of MCQs from the
PREVIOUS YEAR Question Papers of CTET and various STET's. • The exercise 2, "TEST
YOURSELF" provides carefully selected MCQs for practice. • The book is a must for all the
candidates appearing in the Paper 2, Social Studies stream of the CTET and State TETs like
UPTET, Rajasthan TET, Haryana TET, Bihar TET, Uttarakhand TET, Punjab TET, Tamil Nadu
TET etc.
In June 2015 we held a workshop on the beautiful island of Mallorca, Spain with a focus on sea
level variability and change. Over 120 sea level experts from around the world attended this
workshop, from a range of different disciplines. The main aims of the workshop were to: 1.)
Evaluate the current state-of-knowledge of sea level science; 2.) Identify gaps and unresolved
questions in any aspect of sea level science; and 3.) Design future research to address these
issue. All aspects of sea level changes were covered, from global to regional, observations and
modelling, processes driving mean sea level changes and extremes, from the geological scale
to the instrumental era and future projections and including impacts on the coastal zones. This
E-Book presents papers that came out of that workshop. Overall, these papers illustrate the
multi-disciplinary nature of sea level research, cross-cutting many fields of research including:
oceanography, meteorology, geology, coastal morphodynamics, engineering and the socialeconomic aspects. Collectively, theses articles represent an interesting range of perspectives
and original studies that contribute to understanding the dynamic nature of sea level and its
impacts across a wide range of time and space scales. Enjoy reading them!

We acknowledge the initiation and support of this Research Topic by the International
Union of Immunological Societies (IUIS). We hereby state publicly that the IUIS has had
no editorial input in articles included in this Research Topic, thus ensuring that all
aspects of this Research Topic are evaluated objectively, unbiased by any specific
policy or opinion of the IUIS.
Commercial development of energy from renewables and nuclear is critical to long-term
industry and environmental goals. However, it will take time for them to economically
compete with existing fossil fuel energy resources and their infrastructures. Gas fuels
play an important role during and beyond this transition away from fossil fuel
dominance to a balanced approach to fossil, nuclear, and renewable energies.
Chemical Energy from Natural and Synthetic Gas illustrates this point by examining the
many roles of natural and synthetic gas in the energy and fuel industry, addressing it as
both a "transition" and "end game" fuel. The book describes various types of gaseous
fuels and how are they are recovered, purified, and converted to liquid fuels and
electricity generation and used for other static and mobile applications. It emphasizes
methane, syngas, and hydrogen as fuels, although other volatile hydrocarbons are
considered. It also covers storage and transportation infrastructure for natural gas and
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hydrogen and methods and processes for cleaning and reforming synthetic gas. The
book also deals applications, such as the use of natural gas in power production in
power plants, engines, turbines, and vehicle needs. Presents a unified and collective
look at gas in the energy and fuel industry, addressing it as both a "transition" and "end
game" fuel. Emphasizes methane, syngas, and hydrogen as fuels. Covers gas storage
and transport infrastructure. Discusses thermal gasification, gas reforming, processing,
purification and upgrading. Describes biogas and bio-hydrogen production. Deals with
the use of natural gas in power production in power plants, engines, turbines, and
vehicle needs.
Viruses are widely present in nature, and numerous viral species with a variety of
unique characteristics have been identified so far. Even now, new emerging or reemerging viruses are being found or re-found as novel viral classes or as quasispecies. Indeed, viruses are everywhere. Of note, viruses are pivotal as targets and
tools of basic and applied sciences. On one hand, portions of the viruses are infectious
for animals including humans, and cause various diseases in infected hosts by distinct
mechanisms and at a different level of severity. While many of viruses are known to coexist quietly with their hosts, pathogenic viruses certainly affect and threaten our society
as well as individuals to provoke serious medical or economic attention. We should act
against certain dreadful and highly infectious viruses as a global problem. Animal RNA
viruses can readily mutate to adapt themselves in their hostile environments for their
survival. Resultant viruses may sometimes show essentially altered phenotypes from
the original parental strains. This fundamental and general property of animal RNA
viruses represents major extensive issues of scientific, medical, and/or economic
importance. In this Research Topic, we have focused on the high mutability of animal
RNA viruses, and selected relevant articles on animal viruses of broad-ranges such as
primate lentiviruses, influenza viruses, paramyxoviruses, flaviviruses, rabies virus,
norovirus, picornaviruses, and picobirnavirus. Each article has taken up intriguing
aspects of the subject viruses. We are sure that readers acquire important information
on virus mutation, adaptation, diversification, and evolution, and hope that researchers
in the field related to virology gain some solid hints from the reported articles for further
virological and /or medical studies. Finally, we thank all the contributing researchers in
this Research Topic, entitled “Highly Mutable Animal RNA Viruses: Adaptation and
Evolution”, for their elegant and interesting works.
This volume goes beyond a conventional analysis of Asia’s energy relationships and
explores the premise that energy relations in Asia in the 21st century should reinforce
mutual interdependence. Conventional analyses of international energy relations stress
the asymmetric nature of the risks and costs of disruptions to energy flows. Energy
suppliers (net exporters) are concerned with the cost of a buyer looking elsewhere;
energy consumers (net importers) are preoccupied with the costs associated with an
interruption of supply. This perspective reflects the current transactional nature of
energy relations and is clearly observed in the energy dynamics between countries in
the Gulf Cooperation Council (GCC) and the economies of Northeast Asia (NEA). As
the economies of both the GCC and NEA have enlarged there is under-recognized
potential for a move away from narrow transactional relations to broader,
interdependent ones. This collection of essays from leading energy, strategic, and
economic policy think tanks focused on how energy relations are forming in the 21st
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century offers energy scholars and policy makers answers to what these increasingly
close relationships mean for international politics and trade.
Presenting a comprehensive analysis of the use of alternative sources of energy and
technologies to produce fuels and power, this book describes the energy value chain
from harvesting the raw material, (i.e solar, wind, biomass or shale gas) followed by
analysis of the processing steps into power, fuels and/or chemicals and finally the
distribution of the products. Featuring an examination of the techno-economic
processes and integration opportunities which can add value to by-products or promote
the use of different sources of energy within the same facility, this book looks at the
tools that can make this integration possible as well as utilising a real world case study.
The case study of the operation of “El hierro” island is used as an example of the
current effort towards more efficient use of the resources available. Tackling head on
the open challenges of the supply, the variability of the source and its prediction, the
description of novel processes that are being developed and evaluated for their
transformation as well as how we can distribute them to the consumer and how we can
integrate the new chemicals, fuels and power within the current system and
infrastructure, the book takes a process based perspective with such an approach able
to help us in the use and integration of these sources of energy and novel technologies.
The Fifth Assessment Report of the IPCC is the standard scientific reference on climate
change for students, researchers and policy makers.
This book draws together a small selection of full-length papers based on presentations
given at the 27th European Biomass Conference and Exhibition held in Lisbon,
Portugal in 2019. The topics covered, which reflect the breadth of the program of the
EUBCE conference itself, include biomass sources, various aspects of technologies
used for the conversion of biomass to bioproducts and bioenergy, as well as different
approaches to assessing environmental impacts, which include case studies based on
different technologies in use in a range of countries.
This topic focuses on distribution, synthesis, metabolism, and the in vivo roles of
melatonin in plants, with 1 editorial, 3 reviews, 21 original research studies and 1
corrigendum.
The last few years have been characterized by a tremendous development of quantum
information and probability and their applications, including quantum computing,
quantum cryptography, and quantum random generators. In spite of the successful
development of quantum technology, its foundational basis is still not concrete and
contains a few sandy and shaky slices. Quantum random generators are one of the
most promising outputs of the recent quantum information revolution. Therefore, it is
very important to reconsider the foundational basis of this project, starting with the
notion of irreducible quantum randomness. Quantum probabilities present a powerful
tool to model uncertainty. Interpretations of quantum probability and foundational
meaning of its basic tools, starting with the Born rule, are among the topics which will
be covered by this issue. Recently, quantum probability has started to play an important
role in a few areas of research outside quantum physics—in particular, quantum
probabilistic treatment of problems of theory of decision making under uncertainty.
Such studies are also among the topics of this issue.
The official Statutes and Ordinances of the University of Cambridge.
The ecosystem approach, broadly understood as a legal and governance strategy for
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integrated environmental and biodiversity management, has been adopted within a wide
variety of international environmental legal regimes and provides a narrative, a policy approach
and in some cases legally binding obligations for States to implement what has been called a
‘new paradigm’ of environmental management. In this last respect, the ecosystem approach
is also often considered to offer an opportunity to move beyond the outdated anthropocentric
framework underpinning much of international environmental law, thus helping re-think law in
the Anthropocene. Against this background, this book addresses the question of whether the
ecosystem approach represents a paradigm shift in international environmental law and
governance, or whether it is in conceptual and operative continuity with legal modernity. This
central question is explored through a combined genealogical and biopolitical framework,
which reveals how the ecosystem approach is the result of multiple contingencies and
contestations, and of the interplay of divergent and sometimes irreconcilable ideological
projects. The ecosystem approach, this books shows, does not have a univocal identity, and
must be understood as both signalling the potential for a decisive shift in the philosophical
orientation of law and the operationalisation of a biopolitical framework of control that is in
continuity with, and even intensifies, the eco-destructive tendencies of legal modernity. It is,
however, in revealing this disjunction that the book opens up the possibility of moving beyond
the already tired assessment of environmental law through the binary of anthropocentrism and
ecocentrism.
High-throughput sequencing technologies are widely used to study microbial ecology across
species and habitats in order to understand the impacts of microbial communities on host
health, metabolism, and the environment. Due to the dynamic nature of microbial communities,
longitudinal microbiome analyses play an essential role in these types of investigations. Key
questions in microbiome studies aim at identifying specific microbial taxa, enterotypes, genes,
or metabolites associated with specific outcomes, as well as potential factors that influence
microbial communities. However, the characteristics of microbiome data, such as sparsity and
skewedness, combined with the nature of data collection, reflected often as uneven sampling
or missing data, make commonly employed statistical approaches to handle repeated
measures in longitudinal studies inadequate. Therefore, many researchers have begun to
investigate methods that could improve incorporating these features when studying clinical,
host, metabolic, or environmental associations with longitudinal microbiome data. In addition to
the inferential aspect, it is also becoming apparent that visualization of high dimensional data
in a way which is both intelligible and comprehensive is another difficult challenge that
microbiome researchers face. Visualization is crucial in both the analysis and understanding of
metagenomic data. Researchers must create clear graphic representations that give biological
insight without being overly complicated. Thus, this Research Topic seeks to both review and
provide novels approaches that are being developed to integrate microbiome data and
complex metadata into meaningful mathematical, statistical and computational models. We
believe this topic is fundamental to understanding the importance of microbial communities and
provides a useful reference for other investigators approaching the field.
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