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Explore the intricate relationships within Earth Surface Systems, focusing on the complexity and scale 
of natural environments. This encompasses the study of how order emerges from interactions and the 
challenges of understanding Earth's systems at varying levels, highlighting the interconnectedness of 
environmental processes and the delicate balance within our planet's natural systems.
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Earth Surface Systems

This book is aimed at students of the natural environment, but it will also appeal to those - cavers, 
environmental managers and field naturalists - who are curious about the underground world and its 
inhabitants. it is illustrated throughout with photographs, maps and line diagrams, almost all of which 
are original to the book.

Caves

The changing focus and approach of geomorphic research suggests that the time is opportune for 
a summary of the state of discipline. The number of peer-reviewed papers published in geomorphic 
journals has grown steadily for more than two decades and, more importantly, the diversity of authors 
with respect to geographic location and disciplinary background (geography, geology, ecology, civil en-
gineering, computer science, geographic information science, and others) has expanded dramatically. 
As more good minds are drawn to geomorphology, and the breadth of the peer-reviewed literature 
grows, an effective summary of contemporary geomorphic knowledge becomes increasingly difficult. 
The fourteen volumes of this Treatise on Geomorphology will provide an important reference for users 
from undergraduate students looking for term paper topics, to graduate students starting a literature 
review for their thesis work, and professionals seeking a concise summary of a particular topic. 
Information on the historical development of diverse topics within geomorphology provides context 
for ongoing research; discussion of research strategies, equipment, and field methods, laboratory 
experiments, and numerical simulations reflect the multiple approaches to understanding Earth’s 
surfaces; and summaries of outstanding research questions highlight future challenges and suggest 
productive new avenues for research. Our future ability to adapt to geomorphic changes in the critical 
zone very much hinges upon how well landform scientists comprehend the dynamics of Earth’s diverse 
surfaces. This Treatise on Geomorphology provides a useful synthesis of the state of the discipline, as 
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well as highlighting productive research directions, that Educators and students/researchers will find 
useful. Geomorphology has advanced greatly in the last 10 years to become a very interdisciplinary 
field. Undergraduate students looking for term paper topics, to graduate students starting a literature 
review for their thesis work, and professionals seeking a concise summary of a particular topic will 
find the answers they need in this broad reference work which has been designed and written to 
accommodate their diverse backgrounds and levels of understanding Editor-in-Chief, Prof. J. F. Shroder 
of the University of Nebraska at Omaha, is past president of the QG&G section of the Geological 
Society of America and present Trustee of the GSA Foundation, while being well respected in the 
geomorphology research community and having won numerous awards in the field. A host of noted 
international geomorphologists have contributed state-of-the-art chapters to the work. Readers can be 
guaranteed that every chapter in this extensive work has been critically reviewed for consistency and 
accuracy by the World expert Volume Editors and by the Editor-in-Chief himself No other reference 
work exists in the area of Geomorphology that offers the breadth and depth of information contained in 
this 14-volume masterpiece. From the foundations and history of geomorphology through to geomor-
phological innovations and computer modelling, and the past and future states of landform science, no 
"stone" has been left unturned!

Earth and Mind

Simulation models are an established method used to investigate processes and solve practical 
problems in a wide variety of disciplines. Central to the concept of this second edition is the idea that 
environmental systems are complex, open systems. The authors present the diversity of approaches 
to dealing with environmental complexity and then encourage readers to make comparisons between 
these approaches and between different disciplines. Environmental Modelling: Finding Simplicity in 
Complexity 2nd edition is divided into four main sections: An overview of methods and approaches 
to modelling. State of the art for modelling environmental processes Tools used and models for 
management Current and future developments. The second edition evolves from the first by providing 
additional emphasis and material for those students wishing to specialize in environmental modelling. 
This edition: Focuses on simplifying complex environmental systems. Reviews current software, tools 
and techniques for modelling. Gives practical examples from a wide variety of disciplines, e.g. clima-
tology, ecology, hydrology, geomorphology and engineering. Has an associated website containing 
colour images, links to WWW resources and chapter support pages, including data sets relating to 
case studies, exercises and model animations. This book is suitable for final year undergraduates and 
postgraduates in environmental modelling, environmental science, civil engineering and biology who 
will already be familiar with the subject and are moving on to specialize in the field. It is also designed to 
appeal to professionals interested in the environmental sciences, including environmental consultants, 
government employees, civil engineers, geographers, ecologists, meteorologists, and geochemists.

Treatise on Geomorphology

Late Quaternary Environmental Change addresses the interaction between human agency and other 
environmental factors in the landscapes, particularly of the temperate zone. Taking an ecological 
approach, the authors cover the last 20,000 years during which the climate has shifted from arctic 
severity to the conditions of the present interglacial environment.

Environmental Modelling

As the world’s population continues to expand, maintaining and indeed increasing agricultural produc-
tivity is more important than ever, though it is also more difficult than ever in the face of changing weather 
patterns that in some cases are leading to aridity and desertification. The absence of scientific soil 
inventories, especially in arid areas, leads to mistaken decisions about soil use that, in the end, reduce 
a region’s capacity to feed its population, or to guarantee a clean water supply. Greater efficiency in soil 
use is possible when these resources are properly classified using international standards. Focusing on 
arid regions, this volume details soil classification from many countries. It is only once this information 
is properly assimilated by policymakers it becomes a foundation for informed decisions in land use 
planning for rational and sustainable uses.

Late Quaternary Environmental Change



Synthesizing complex theories, debates and information on nature this text explores the ways in which 
nature has been studied, emphasizing the relationships and differences between diverse branches of 
geography.

Environmental Health Perspectives

This is the first book of its kind – explicitly considering uncertainty and error analysis as an integral part 
of scaling. The book draws together a series of important case studies to provide a comprehensive 
review and synthesis of the most recent concepts, theories and methods in scaling and uncertainty 
analysis. It includes case studies illustrating how scaling and uncertainty analysis are being conducted 
in ecology and environmental science.

Developments in Soil Classification, Land Use Planning and Policy Implications

Environmental Structure And Function: Earth System is a component of Encyclopedia of Earth and 
Atmospheric Sciences in the global Encyclopedia of Life Support Systems (EOLSS), which is an inte-
grated compendium of twenty one Encyclopedias. This volume contains several chapters, each of size 
5000-30000 words, with perspectives, applications and extensive illustrations. It carries state-of-the-art 
knowledge in the fields of Environmental Structure and Function: Earth Systems and is aimed, by 
virtue of the several applications, at the following five major target audiences: University and College 
Students, Educators, Professional Practitioners, Research Personnel and Policy Analysts, Managers, 
and Decision Makers and NGOs.

Nature

Discussions of "systems" and the "systems approach" tend to fall into one of two categories: the 
panegyrical and the disparaging. Scholars who praise the systems approach do so in the belief that it 
is a powerful and precise method of study. Scholars who try to shoot it down fail to see any advantage 
in it; indeed, many deem it periIicious. Van Dyne (1980, p. 889) records a facetious comment he once 
heard, the gist of which ran: "In instances where there are from one to two variables in a study you have 
a science, where there are from four to seven variables you have an art, and where there are more than 
seven variables you have a system". This tilt at the systems approach is mild indeed compared with 
the com ments of an anonymous reviewer of a paper by myself concerned with the systems approach 
as applied to the soil. The reviewer stated bluntly that he or she had no time for an approach which 
falsifies and belittles work that has been done and is of no use for future work. My summary of the 
paper opened with the seemingly innocuous sentence "The notion of the soil as a system is placed on 
a . formal footing by couching it in terms of dynamical systems theory".

Scaling and Uncertainty Analysis in Ecology

A timely and accessible analysis of one of the most crucial and contentious issues facing the world 
today – the processes and consequences of natural and human induced changes in the structure 
and function of the climate system. Integrating the latest scientific developments throughout, the text 
centres on climate change control, addressing how weather and climate impact on environment and 
society.

ENVIRONMENTAL STRUCTURE AND FUNCTION: EARTH SYSTEM

Resilience and Riverine Landscapes presents contributed chapters from global experts in Riverine 
Landscapes, making it the most comprehensive reference available on the topic. The book explores 
why rivers are ideal landscapes to study resilience and why studying rivers from a resilience perspective 
is important for our biophysical understanding of these landscapes and for society. The book focuses on 
the biophysical character of resilience in riverine landscapes, providing an interdisciplinary perspective 
of the structure, function, and interactions of riverine landscapes and the ecosystems they contain. 
The editors conclude by proposing a research agenda for the future, emphasizing the need for 
transdisciplinary research across a range of spatial and temporal scales and research domains. 
Presents the resilience of rivers with both a theoretical and applied focus Includes case studies from 
a wide geographical base, allowing for a full range of viewpoints Showcases how resilience is being 
incorporated into the study and management of riverine landscapes Includes a transdisciplinary focus 
on riverine landscapes, from theory to applied, and from biophysical to social-ecological systems



Earth Surface Systems

Integrates geoscience and ecology, focusing on connections in ecological, geospheric, hydrospheric 
and atmospheric processes in ecosystems.

Weather, Climate and Climate Change

Over the past twenty years, geography as an academic discipline has become more and more 
reflective, asking the key questions 'What are we doing?' 'Why are we doing it?'. These questions 
have, so far, been more enthusiastically taken up by human geography rather than physical geography. 
Contemporary Meanings in Physical Geography aims to redress the balance. Written and edited 
by a distinguished group of physical geographers, Contemporary Meanings in Physical Geography 
comprises of a collection of international writer's thoughts which reveal personal motivations, and look 
at tensions in the worlds of meaning in which physical geography is involved. How are the meanings of 
the physical environment derived? Is the future of physical geography one where the only, or at least 
the dominant, meanings are framed in the contexts of environmental issues. Covering a diverse and 
lively selection of topics, the contributors of this book offer guides to the contemporary debates in the 
philosophy of physical geography, and introduce the reader to its wider cultural significance. This book 
is an essential companion to anyone studying, or with an interest in, physical geography.

Resilience and Riverine Landscapes

This extensively revised, restructured, and updated edition continues to present an engaging and 
comprehensive introduction to the subject, exploring the world’s landforms from a broad systems 
perspective. It covers the basics of Earth surface forms and processes, while reflecting on the latest 
developments in the field. Fundamentals of Geomorphology begins with a consideration of the nature 
of geomorphology, process and form, history, and geomorphic systems, and moves on to discuss: 
structure: structural landforms associated with plate tectonics and those associated with volcanoes, 
impact craters, and folds, faults, and joints process and form: landforms resulting from, or influenced by, 
the exogenic agencies of weathering, running water, flowing ice and meltwater, ground ice and frost, 
the wind, and the sea; landforms developed on limestone; and landscape evolution, a discussion of 
ancient landforms, including palaeosurfaces, stagnant landscape features, and evolutionary aspects of 
landscape change. This third edition has been fully updated to include a clearer initial explanation of the 
nature of geomorphology, of land surface process and form, and of land-surface change over different 
timescales. The text has been restructured to incorporate information on geomorphic materials and 
processes at more suitable points in the book. Finally, historical geomorphology has been integrated 
throughout the text to reflect the importance of history in all aspects of geomorphology. Fundamentals 
of Geomorphology provides a stimulating and innovative perspective on the key topics and debates 
within the field of geomorphology. Written in an accessible and lively manner, it includes guides to 
further reading, chapter summaries, and an extensive glossary of key terms. The book is also illustrated 
throughout with over 200 informative diagrams and attractive photographs, all in colour.



A Biogeoscience Approach to Ecosystems

This book presents the most comprehensive model yet for describing the structure and functioning of 
running freshwater ecosystems. Riverine Ecosystems Synthesis (RES) is a result of combining several 
theories published in recent decades, dealing with aquatic and terrestrial systems. New analyses 
are fused with a variety of new perspectives on how river network ecosystems are structured and 
function, and how they change along longitudinal, lateral, and temporal dimensions. Among these novel 
perspectives is a dramatically new view of the role of hydrogeomorphic forces in forming functional 
process zones from headwaters to the mouths of great rivers. Designed as a useful tool for aquatic 
scientists worldwide whether they work on small streams or great rivers and in forested or semi-arid 
regions, this book will provide a means for scientists to understand the fundamental and applied aspects 
of rivers in general and includes a practical guide and protocols for analyzing individual rivers. Specific 
examples of rivers in at least four continents (Africa, Australia, Europe and North America) serve 
to illustrate the power and utility of the RES concept. Develops the classic, seminal article in River 
Research and Applications, "A Model of Biocomplexity in River Networks Across Space and Time" 
which introduced the RES concept for the first time A guide to the practical analysis of individual rivers, 
extending its use from pristine ecosystems to modern, human-modified rivers An essential aid both to 
the study fundamental and applied aspects of rivers, such as rehabilitation, management, monitoring, 
assessment, and flow manipulation of networks

Agricultural Conservation Practices and Related Issues

This extensively revised and updated edition continues to present an engaging and comprehensive 
introduction to the subject, exploring the world’s landforms from a broad systems perspective. It reflects 
on the latest developments in the field and includes new chapters on geomorphic materials and 
processes, hillslopes and changing landscapes. Fundamentals of Geomorphology is an engaging and 
comprehensive introduction. Starting with a consideration of the nature of geomorphology and the 
geomorphic system, geomorphic materials and processes, and the quest of process and historical 
geomorphologists, it moves on to discuss: structure: landforms resulting from, or influenced by, the 
endogenic agencies of tectonic and volcanic processes, geological structures and rock types process 
and form: landforms resulting from, or influenced by, the exogenic agencies of weathering, running 
water, flowing ice and meltwater, ground ice and frost, the wind and the sea history: earth surface 
history, giving a discussion of Quaternary landforms and ancient landforms, including the origin of 
old plains, relict, exhumed, and stagnant landscape features and evolutionary aspects of landscape 
change. Fundamentals of Geomorphology provides a stimulating and innovative perspective on the 
key topics and debates within the field of geomorphology. Written in an accessible and lively manner, it 
includes guides to further reading, chapter summaries and an extensive glossary of key terms. The 
book is also illustrated throughout with over 200 informative diagrams and attractive photographs, 
including a colour plate section.

Contemporary Meanings in Physical Geography

heavily Environmental mathematical models represent one of the key aids for scientists to forecast, 
create, and evaluate complex scenarios. These models rely on the data collected by direct field 
observations. However, assembly of a functional and comprehensive dataset for any environmental 
variable is difficult, mainly because of i) the high cost of the monitoring campaigns and ii) the low 
reliability of measurements (e.g., due to occurrences of equipment malfunctions and/or issues related 
to equipment location). The lack of a sufficient amount of Earth science data may induce an inadequate 
representation of the response’s complexity in any environmental system to any type of input/change, 
both natural and human-induced. In such a case, before undertaking expensive studies to gather and 
analyze additional data, it is reasonable to first understand what enhancement in estimates of system 
performance would result if all the available data could be well exploited. Missing data imputation is 
an important task in cases where it is crucial to use all available data and not discard records with 
missing values. Different approaches are available to deal with missing data. Traditional statistical data 
completion methods are used in different domains to deal with single and multiple imputation problems. 
More recently, machine learning techniques, such as clustering and classification, have been proposed 
to complete missing data. This book showcases the body of knowledge that is aimed at improving the 
capacity to exploit the available data to better represent, understand, predict, and manage the behavior 
of environmental systems at all practical scales.



Fundamentals of Geomorphology

From the reviews: "Bishop and Schroder (both, Univ. of Nebraska at Omaha) have brought together an 
impressive group of practitioners in the relatively new application of geographic information science 
to mountain geomorphology. In doing so, they have produced valuable, first, overall coverage of 
a high-tech approach to mountain, three-dimensional research. More than 40 contributing authors 
discuss a wide range of related aspects.... The book is well bound and well produced; each chapter 
provides an extensive source of references. The numerous line drawings are clearly reproduced, 
although the mediocre quality of photographic reproduction limits the value of air photographs and 
satellite images. As is characteristic of many edited collections, there is some variation in chapter 
quality. Some of the writing is so dense that it requires minute concentration--one chapter, for instance, 
has 14 pages of references from a total of 43 pages. Nevertheless, this is a vital compendium for 
a rapidly expanding field of research. Summing Up: Recommended. Upper-division undergraduates 
through professionals." (J. D. Ives, Choice, March 2005)

The Riverine Ecosystem Synthesis

Geochemistry of Earth Surface Systems offers an interdisciplinary reference for scientists, researchers 
and upper undergraduate and graduate level geochemistry students a sampling of articles on earth 
surface processes from The Treatise on Geochemistry that is more affordable than the full Treatise. 
For professionals, this volume will provide an overview of the field as a whole. For students, it will 
provide more in-depth introductory content than is found in broad-based geochemistry textbooks. 
Articles were selected from chapters across all volumes of the full Treatise, and include: Volcanic 
Degassing, Hydrothermal Processes, The Contemporary Carbon Cycle, Global Occurrence of Major 
Elements in Rivers, Organic Matter in the Contemporary Ocean, The Biological Pump, and Evolution 
of Sedimentary Rocks. Comprehensive, interdisciplinary and authoritative content selected by leading 
subject experts Robust illustrations, figures and tables Affordably priced sampling of content from the 
full Treatise on Geochemistry

Fundamentals of Geomorphology

River restoration projects are designed to recreate functional characteristics within a context of physical 
stability. They tend to focus on the development and application of geomorphic principles for river 
restoration design. Due to different models obtaining different results on the same problem, incomplete 
or absent data, and climatic/social/cultural changes, the designers and managers of such projects 
frequently face high levels of uncertainty. This book will provide a systematic overview of the issues 
involved in minimizing and coping with uncertainty in river restoration projects. A series of thematic 
sections will be used to define the various sources of uncertainty in restoration projects and how 
these show at different points in the life cycle (design, construction and post-construction phases) of 
restoration projects. The structure of the book will offer a rational theoretical analysis of the problem 
while providing practical guidance in managing the different sources of uncertainty. A wide range of 
case studies will be included from Europe, North America and Australasia

Overcoming Data Scarcity in Earth Science

This book focuses on the worldwide threats to mangrove forests and the management solutions 
currently being used to counteract those hazards. Designed for the professional or specialist in marine 
science, coastal zone management, biology, and related disciplines, this work will appeal to those not 
only working to protect mangrove forests, but also the surrounding coastal areas of all types. Examples 
are drawn from many different geographic areas, including North and South America, India, and 
Southeast Asia. Subject areas covered include both human-induced and natural impacts to mangroves, 
intended or otherwise, as well as the efforts being made by coastal researchers to promote restoration 
of these coastal fringing forests.

Geographic Information Science and Mountain Geomorphology

Remote sensing has witnessed a renaissance as new sensor systems, data collection capabilities 
and image processing methodologies have expanded the technological capabilities of this science 
into new and important applications areas. Perhaps nowhere has this trend been more evident than 
in the study of earth environments. Within this broad application area remote sensing has proven to 
be an invaluable asset supporting timely data gathering at a range of synoptic scales, facilitating the 



mapping of complex landscapes and promoting the analysis of environmental process. Yet remote 
sensing’s contribution to the study of human/environmental interaction is scattered throughout a rich 
and diverse literature spanning the social and physical sciences, which frustrates access to, and the 
sharing of the knowledge gained through, these recent advances, and inhibits the operational use of 
these methods and techniques in day to day environmental practice, a recognized gap that reduces 
the effectiveness of environmental management programs. The objective of this book is to address this 
gap and provide the synthesis of method and application that is currently missing in the environmental 
science, re-introducing remote sensing as an important decision-support technology.

Geochemistry of Earth Surface Systems

Analyzes the impacts of elevated carbon dioxide & climate change on forested ecosystems, & the 
economic feedbacks on harvest patterns & vegetation change on private timberlands in the U.S. Used 
as a framework linking general circulation model output, an ecosystem model (TEM), models of the 
forest sector, & a carbon accounting model. Future climates are described with output from the different 
models. The strong demand for wood products in the future dampens any positive growth effects on 
forests, for all but the maximum scenario. Charts, tables & maps.

River Restoration

Fundamentals of the Physical Environment has established itself as a well-respected core introductory 
book for students of physical geography and the environmental sciences. Taking a systems approach, 
it demonstrates how the various factors operating at Earth’s surface can and do interact, and how 
landscape can be used to decipher them. The nature of the earth, its atmosphere and its oceans, the 
main processes of geomorphology and key elements of ecosystems are also all explained. The final 
section on specific environments usefully sets in context the physical processes and human impacts. 
This fourth edition has been extensively revised to incorporate current thinking and knowledge and 
includes: a new section on the history and study of physical geography an updated and strengthened 
chapter on climate change (9) and a strengthened section on the work of the wind a revised chapter 
(15) on crysosphere systems - glaciers, ice and permafrost a new chapter (23) on the principles of 
environmental reconstruction a new joint chapter (24) on polar and alpine environments a key new 
joint chapter (28) on current environmental change and future environments new material on the 
Earth System and cycling of carbon and nutrients themed boxes highlighting processes, systems, 
applications, new developments and human impacts a support website at www.routledge.com/text-
books/9780415395168 with discussion and essay questions, chapter summaries and extended case 
studies. Clearly written, well-structured and with over 450 informative colour diagrams and 150 colour 
photographs, this text provides students with the necessary grounding in fundamental processes whilst 
linking these to their impact on human society and their application to the science of the environment.

Threats to Mangrove Forests

The representation of the Earth's surface in global monitoring and forecasting applications is moving 
towards capturing more of the relevant processes, while maintaining elevated computational efficiency 
and therefore a moderate complexity. These schemes are developed and continuously improved thanks 
to well instrumented field-sites that can observe coupled processes occurring at the surface–atmos-
phere interface (e.g., forest, grassland, cropland areas and diverse climate zones). Approaching global 
kilometer-scale resolutions, in situ observations alone cannot fulfil the modelling needs, and the use 
of satellite observation becomes essential to guide modelling innovation and to calibrate and validate 
new parameterization schemes that can support data assimilation applications. In this book, we review 
some of the recent contributions, highlighting how satellite data are used to inform Earth surface 
model development (vegetation state and seasonality, soil moisture conditions, surface temperature 
and turbulent fluxes, land-use change detection, agricultural indicators and irrigation) when moving 
towards global km-scale resolutions.

Environmental Sensing

This Handbook is a collection of contributions of more than 300 researchers who have worked to grasp 
the Anthropocene, this new geological epoch characterised by a modification of the conditions of habit-
ability of the Earth for all living things, in its biogeophysical and socio-political reality. These researchers 
also sought to define a historical and prospective anthropology that integrates social, economic, cultural 
and political issues as well as, of course, environmental ones. What are the anthropological changes 



needed to ensure that our human adventure will be able to continue in the Anthropocene? And what are 
the educational and political issues involved? Anthropocene is fast becoming a widely-used term, but 
thus far, there been no reference work explaining the thoughts of the greatest experts of the present 
day on this subject (at the intersection of biogeophysical and socio-political knowledge). A scientific 
and political concept (but which is also the conceptual vehicle for conveying the scientific community's 
sense of concern), this complex term is explained by international experts as they reflect on scientific 
arguments taking place in earth system science, the social sciences and the humanities. What these 
researchers from different disciplines have in common is a healthy concern for the future and how to 
prepare for it in the Anthropocene and also the identification of possible anthropological changes. This 
Handbook encourages readers to immerse themselves in reflections on the human adventure through 
descriptions of our differing heritages and the future that is in the process of being written.

Productivity of America's Forests and Climate Change

Gravel-Bed Rivers: Processes, Tools, Environments presents a definitive review of current knowledge 
of gravel-bed rivers, derived from the 7th International Gravel-bed Rivers Workshop, the 5-yearly 
meeting of the world’s leading authorities in the field. Each chapter in the book has been specifically 
commissioned to represent areas in which recent progress has been made in the field. The topics 
covered also represent a coherent progression through the principal areas of the subject (hydraulics; 
sediment transport; river morphology; tools and methods; applications of science). Definitive review of 
the current knowledge of gravel-bed rivers Coverage of both fundamental and applied topics Edited 
by leading academics with contributions from key researchers Thoroughly edited for quality and 
consistency to provide coherent and logical progression through the principal areas of the subject.

Productivity of America's Forests and Climate Change

This fourth volume of five from the June 1997 conference was much delayed (the first four volumes 
were published in 1997). It comprises 23 special lectures solicited for the conference on various aspects 
of problematic soils, natural and man-made hazards, urban and regional planning, waste disposal, 
mines and quarries, large engineering works, and protection of geological, geographical, historical, and 
architectural heritage. There is no subject index. Annotation copyrighted by Book News Inc., Portland, 
OR

Fundamentals of the Physical Environment

"Modeling the Dynamics and Consequences of Land System Change" introduces an innovative 
three-tier architecture approach for modeling the dynamics and consequences of land system change. 
It also describes the principle, modules and the applications of the three-tier architecture model in detail. 
The approach holds strong potential for accurate predictions of the land use structure at the regional 
level, simulating the land use pattern at pixel level and evaluating the consequences of land system 
change. The simulation results can be used for the planning of land use, urban development, regional 
development, environmental protection, and also serve as valuable information for decision making 
concerning land management and optimal utilization of land resources. The book is intended for the 
researchers and professionals in land use or land systems, regional environmental change, ecological 
conservation, as well as the land resource administrative agencies and environmental protection 
agencies. Professor Xiangzheng Deng is a senior research fellow at the Institute of Geographic 
Sciences and Natural Resources Research, Chinese Academy of Sciences, China.

Advancing Earth Surface Representation via Enhanced Use of Earth Observations in Monitoring and 
Forecasting Applications

This four-volume set begins by examining the knowledge of physical geography: from the quantitative 
revolution to current state of mathematical models. The principal environment spheres – for example, 
the biosphere – are examined to show the greater concern with environmental dynamics now central 
to the discipline. This work includes studies of environmental change, looking at short term as well 
as longer term change, and evaluating aspects of global change. Volume IV focuses on the total 
physical environment, examining human activity and human impact; environmental hazards; and 
applied physical geography.

Handbook of the Anthropocene



Defining the key terms that inform the language of geography and define the geographical imagination: 
space, time, place, scale, landscape, this volume provides definitions of terms from both human and 
physical geography.

Gravel Bed Rivers

"Given the sheer scale of the topic under consideration here, Professor Gregory does well to condense 
it into bite-size pieces for the reader. I recommend this text to all undergraduate students of physical 
geography and earth sciences, particularly to those in their first and second years... This book is 
a comprehensive and (crucially) inexpensive text that will provide students with a useful source on 
geomorphology." - Lynda York, The Geographical Journal "I would highly recommend this to anyone 
doing geology or geography at university as a 'go to' book for geomorphology and landform." - 
Sara Falcone, Teaching Earth Science "An excellent source of information for anyone who needs a 
well-informed, easy to use reference volume to introduce them to the fascinating complexities of the 
earth’s land surface, past, present and future." - Angela Gurnell, Queen Mary, University of London 
This introductory text details the land surface of the earth in a readable style covering the major issues, 
key themes and sensitivities of the environments/landscape. Emphasising the major ideas and their 
development, each chapter includes case studies and details of influential scientists (not necessarily 
geomorphologists) who have contributed to the progress of understanding. Providing a very clear 
explanation of the understanding achieved and of the debates that have arisen, the book is comprised 
of 12 chapters in four sections: Visualising the land surface explains and explores the composition of 
the land surface and outlines how it has been studied. Dynamics of the land surface considers the 
dynamics affecting the earth's land surface including its influences, processes and the changes that 
have occurred. Environments of the land surface looks to understand the land surface in major world 
regions highlighting differences between the areas. Management of the land surface is an examination 
of the current and future prospects of the management of the earth's land surface. With pedagogical 
features including further reading, questions for discussion and a glossary, this original, lively text is 
authored by one of the leading experts in the field and will be core reading for first and second year 
undergraduates on all physical geography courses.

Engineering Geology and the Environment

In many aspects science becomes conducted nowadays through technology and preferential criteria of 
economy. Thus investigation and knowledge is evidently linked to a speci?c purpose. Especially Earth 
science is confronted with two major human perspectives concerning our natural environment:sustain-
ability of resources and assessment of risks. Both aspects are expressing urgent needs of the living 
society, but in the same way those needs are addressing a long lasting fundamental challenge which 
has so far not been met. Following on the patterns of economy and technology, the key is presumed to 
be found through a devel- mentoffeasibleconceptsforamanagement ofbothournaturalenvironmentand 
in one or the other way the realm of life. Although new techniques for obser- tion and analysis 
led to an increase of rather speci?c knowledge about particular phenomena, yet we fail now even 
more frequently to avoid unforeseen impli- tions and sudden changes of a situation. Obviously the 
improved technological tools and the assigned expectations on a management of nature still exceed 
our traditional scienti?c experience and accumulated competence. Earth- and Life- Sciences are 
nowadays exceedingly faced with the puzzling nature of an almost boundless network of relations, 
i. e. , the complexity of phenomena with respect to their variability. The disciplinary notations and 
their particular approaches arethusnolongeraccountingsu?cientlyfortherecordedcontextofphenomena, 
for their permanent variability and their unpredictable implications. The large environmental changes 
of glacial climatic cycles, for instance, demonstrate this complexity of such a typical phenomenology.

Modeling the Dynamics and Consequences of Land System Change

The Encyclopedia of Mathematical Geosciences is a complete and authoritative reference work. It 
provides concise explanation on each term that is related to Mathematical Geosciences. Over 300 
international scientists, each expert in their specialties, have written around 350 separate articles 
on different topics of mathematical geosciences including contributions on Artificial Intelligence, 
Big Data, Compositional Data Analysis, Geomathematics, Geostatistics, Geographical Information 
Science, Mathematical Morphology, Mathematical Petrology, Multifractals, Multiple Point Statistics, 
Spatial Data Science, Spatial Statistics, and Stochastic Process Modeling. Each topic incorporates 
cross-referencing to related articles, and also has its own reference list to lead the reader to essential 



articles within the published literature. The entries are arranged alphabetically, for easy access, and 
the subject and author indices are comprehensive and extensive.
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