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Isotopic Constraints on Earth 
System Processes
Kenneth W. W. Sims, University of Wyoming, USA 
Kate Maher, Stanford University, USA
Daniel P. Schrag, Harvard University, USA

From establishing the absolute age of the Earth to providing a stronger 
understanding of the nexus between geology and life, the careful 
measurement and quantitative interpretation of minor variations in 
the isotopic composition of Earth’s materials has provided profound 
insight into the origins and workings of our planet. 

Isotopic Constraints on Earth System Processes presents examples of 
the application of numerous different isotope systems to address a 
wide range of topical problems in Earth system science.

Volume highlights include:
• examination of the natural fractionation of non-traditional stable isotopes
• utilizing isotopes to understand the origin of magmas and evolution of volcanic systems
• application of isotopes to interrogate and understand Earth’s Carbon and Oxygen cycles 
• examination of the geochemical and hydrologic processes that lead to isotopic fractionation 
• application of isotopic reactive transport models to decipher hydrologic and biogeochemical processes 

GEOPHYSICAL MONOGRAPH SERIES

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. 
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Muography
Exploring Earth’s Subsurface with Elementary Particles
László Oláh, The University of Tokyo, Japan
Hiroyuki K. M. Tanaka, The University of Tokyo, Japan
Dezső Varga, Wigner Research Centre for Physics, Hungary

Hidden out of sight in Earth’s subsurface are a range of geophysical 
structures, processes, and material movements. Muography is a passive 
and non-destructive remote sensing technique that visualizes the internal 
structure of solid geological structures at high resolution, similar in process 
to X-ray radiography of human bodies.

Muography: Exploring Earth’s Subsurface with Elementary Particles explores 
the application of this imaging technique in the geosciences and how 
it can complement conventional geophysical observations.

Volume highlights include:
• Principles of muography and pioneering works in the field
• Different approaches for muographic image processing
• Observing volcanic structures and activity with muography
• Using muography for geophysical exploration and mining engineering
• Potential environmental applications of muography
• Latest technological developments in muography

GEOPHYSICAL MONOGRAPH SERIES

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity.
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Congo Basin Hydrology, 
Climate, and Biogeochemistry
A Foundation for the Future
Raphael M. Tshimanga, University of Kinshasa, Democratic Republic of the Congo
Guy D. Moukandi N’kaya, Marien Ngouabi University, Republic of the Congo
Douglas Alsdorf, The Ohio State University, USA

The Congo is the world’s second largest river basin and home to 
120 million people. Understanding the cycling of water, sediments, 
and nutrients is important as the region faces climatic and 
anthropogenic change.

Congo Basin Hydrology, Climate, and Biogeochemistry: A Foundation 
for the Future explores variations in and influences on rainfall, 
hydrology and hydraulics, and sediment and carbon dynamics. 
It features contributions from experts in the region and their 
international collaborators.

Volume highlights include:
• New in-situ and remotely sensed measurements and model results
• Use of historic data to assess precipitation and hydrologic changes
• Exploration of water exchange between wetlands and rivers
• Biogeochemical processes in the Congo’s forests and wetlands
• A scientific foundation for hydrologic resource management in the region
• Studies from different parts of the Congo river and its adjoining basins

This book is also available in French.

GEOPHYSICAL MONOGRAPH SERIES

Cover Design: Wiley
Cover Image: Fisherman at the Boyoma falls on 
the Congo River © Raphael M. Tshimanga
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Congo Basin Hydrology, 
Climate, and Biogeochemistry
A Foundation for the Future

GEOPHYSICAL MONOGRAPH SERIES

Editors
Raphael M. Tshimanga
Guy D. Moukandi N’kaya
Douglas Alsdorf

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity.
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Hydrologie, Climat et 
Biogéochimie du Bassin du Congo
Une Base pour l’Avenir
Raphael M. Tshimanga, Université de Kinshasa, République démocratique du Congo
Guy D. Moukandi N’kaya, Université Marien N’gouabi, République du Congo
Douglas Alsdorf, Université d’État de l’Ohio, Les États-Unis d’Amérique

Le Congo est le deuxième plus grand bassin fluvial du monde et 
abrite 120 millions d’habitants. La compréhension du cycle de l’eau, 
des sédiments et des nutriments est importante car la région est 
confrontée à des changements climatiques et anthropiques.

Hydrologie, Climat et Biogéochimie du Bassin du Congo : Une Base pour 
l’Avenir explore les variations et les influences sur les précipitations, 
l’hydrologie et l’hydraulique, et la dynamique des sédiments et du 
carbone. Il présente des contributions d’experts de la région et de 
leurs collaborateurs internationaux.

Les points forts du volume comprennent:
• Nouvelles mesures in situ et par télédétection et les résultats des modèles
• Utilisation des données historiques pour évaluer les précipitations et les changements hydrologiques
• Exploration des échanges d’eau entre les zones humides et les rivières
• Processus biogéochimiques dans les forêts et les zones humides du bassin du Congo
• Une base scientifique pour la gestion des ressources hydrologiques dans la région
• Études de différentes parties du fleuve Congo et de ses bassins adjacents

Ce livre est également disponible en anglais.

LA SÉRIE DE MONOGRAPHIE GÉOPHYSIQUE

Hydrologie, Climat et 
Biogéochimie du Bassin du Congo
Une Base pour l’Avenir

LA SÉRIE DE MONOGRAPHIE GÉOPHYSIQUE

Éditeurs
Raphael M. Tshimanga
Guy D. Moukandi N’kaya
Douglas Alsdorf

L’Union Géophysique Américaine encourage la découverte des sciences de la Terre et de l’espace au profit de l’hu-
manité. Ses publications diffusent des connaissances scientifiques et fournissent des ressources aux chercheurs, aux 
étudiants et aux professionnels.

269
VF

Également disponible 
en ebook

Conception de la couverture: Wiley
Image de couverture: Un pêcheur aux chutes Boyoma 
sur le fleuve Congo © Raphael M. Tshimanga

www.wiley.com

GEOPHYSICAL MONOGRAPH SERIES

Geophysical Monitoring 
for Geologic Carbon 
Storage

Editor
Lianjie Huang 

GEOPHYSICAL MONOGRAPH SERIES

Geophysical Monitoring for 
Geologic Carbon Storage
Lianjie Huang, Los Alamos National Laboratory, USA

Storing carbon dioxide in underground geological formations is 
emerging as a promising technology to reduce carbon dioxide 
emissions in the atmosphere. A range of geophysical techniques 
can be deployed to remotely track carbon dioxide plumes and monitor 
changes in the subsurface, which is critical for ensuring for safe, 
long-term storage. 

Geophysical Monitoring for Geologic Carbon Storage provides a 
comprehensive review of different geophysical techniques currently in 
use and being developed, assessing their advantages and limitations.

Volume highlights include:
• Geodetic and surface monitoring techniques 
• Subsurface monitoring using seismic techniques 
• Subsurface monitoring using non-seismic techniques 
• Case studies of geophysical monitoring at different geologic carbon storage sites 

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. 
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Big Data Analytics 
in Earth, Atmospheric, 
and Ocean Sciences
Thomas Huang, NASA Jet Propulsion Laboratory, USA
Tiffany C. Vance, NOAA Integrated Ocean Observing System, USA
Christopher Lynnes, NASA Goddard Space Flight Center, USA (retd.)

Volume highlights include:
• An introduction to the breadth of big earth data analytics

• Architectures developed to support big earth data analytics 

• Different analysis and statistical methods for big earth data

• Current applications of analytics to Earth science data

• Challenges to fully implementing big data analytics

An ever-increasing volume of Earth data is being gathered. 
These data are “big” not only in size but also in their complexity, 
different formats, and varied scientific disciplines. As such, 
big data are disrupting traditional research. New methods 
and platforms, such as the cloud, are tackling these 
new challenges.

Big Data Analytics in Earth, Atmospheric, and Ocean Sciences
explores new tools for the analysis and display of the rapidly 
increasing volume of data about the Earth.

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. 

Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Geology and  
Mineralogy of Gemstones
David Turner, The University of British Columbia, Canada
Lee A. Groat, The University of British Columbia, Canada

ADVANCED TEXTBOOK SERIES

Gemstones are colorful treasures of the Earth that have captivated 
humans for thousands of years. The physical and chemical characteristics 
of each type of gem provide insights into the geological processes that 
created them.

Geology and Mineralogy of Gemstones is a textbook aimed at upper-level 
undergraduate and graduate students. It presents the basic mineralogical 
and geological knowledge needed to understand gemstones and 
examines the characteristics and geological origins of different types of 
gemstone.

Cover Design: Wiley
Cover Image: Cobalt-blue spinel from 
 southwestern Baffin Island, Nunavut, Canada; 
© Lee A. Groat
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Volume highlights include:

• Concepts in mineralogy

• Structure and chemical composition of minerals

• Geological processes that lead to the formation and movement of gemstones

• Equipment and tools used to examine gemstones and their physical properties

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. Its 
publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Ke Zhang, Hohai University, China
Yang Hong, University of Oklahoma, USA
Amir AghaKouchak, University of California, Irvine, USA

Cover Design: Wiley
Cover Image: © Amir AghaKouchak (@aghakouchak) 
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Remote Sensing of 
Water-Related Hazards

Water-related hazards such as floods and droughts have serious impacts 
on society. Their incidence has increased in recent decades, a trend set to 
continue with ongoing climate change. Adaptation and mitigation measures 
require accurate detection, monitoring, and forecasting, much of which 
comes from remote sensing technologies.

Remote Sensing of Water-Related Hazards takes an interdisciplinary approach, 
presenting recent advances in the available data, sensors, models, and 
indicators developed for monitoring and prediction.

Volume highlights include:
• Progress in remote sensing of precipitation, storms, and tornados
• Different techniques for flood mapping, forecasting, and early warning
• Integrated approach for predicting flood and landslide cascading hazards
• Satellite monitoring of water cycle variation, water scarcity, and drought conditions
• Multi-indicator and multi-sensor approaches for quantifying drought impacts

GEOPHYSICAL MONOGRAPH SERIES

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. 
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.

Threats to Springs in a 
Changing World
Science and Policies 
for Protection
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Threats to Springs in a 
Changing World
Science and Policies for Protection

GEOPHYSICAL MONOGRAPH SERIES

Editors
Matthew J. Currell
Brian G. Katz

Matthew J. Currell, Royal Melbourne Institute of Technology, Australia
Brian G. Katz, Environmental Consultant, USA

Anthropogenic causes, including climate change, have been degrading 
springs around the world. Changes in spring water quality and flow 
impact human health, cultural values, ecology, and livelihoods.

Threats to Springs in a Changing World: Science and Policies for 
Protection presents a range of international studies illustrating the 
causes of spring degradation and strategies being used to safeguard 
springs both now and for the future.

Cover Design: Wiley
Cover Image: Madison Blue Spring in Florida, USA. 
Courtesy of Brian G. Katz
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Volume highlights include:
• Examples of threatened springs in diverse hydrogeologic settings

• Innovative methods and tools for understanding the hydrogeology of spring systems

• Current policy and governance approaches for alleviating damage to springs

• Different approaches to management of springs

• A call for practitioners, policy makers, scientists, and the public to work together

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. 
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.

Earth Observation 
Applications and 
Global Policy Frameworks

Editors
Argyro Kavvada
Douglas Cripe
Lawrence Friedl

Argyro Kavvada, NASA Earth Science Division, USA
Douglas Cripe, Group on Earth Observations, Switzerland
Lawrence Friedl, NASA Earth Science Division, USA

Data and insights from Earth observations are critical for assessing 
the health of our planet, monitoring change, and addressing societal 
challenges from the local to the global scale.

Earth Observation Applications and Global Policy Frameworks presents 
case studies of Earth science information integrated with statistics and 
socioeconomic data for managing development targets, improving 
disaster resilience, and mitigating and adapting to climate change. It 
also showcases open collaboration among researchers, United Nations 
and government officials, entrepreneurs, and the public.

Volume highlights include:
• Case studies of projects working with local and national governments, and through public-private 

partnerships, to make the most of the large volume of complex and diverse Earth science information sources

• Applications from diverse disciplines including wetland preservation, food security, water quality, marine 

conservation, disasters, urbanization, drought and land degradation, and greenhouse gas monitoring

• Examples of internationally coordinated initiatives that are driving progress on three landmark 

United Nations agreements

• Resources for decision-makers and practitioners in local and national governments

GEOPHYSICAL MONOGRAPH SERIES

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. 
Its publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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Earth Observation 
Applications and Global 
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Meta-Attributes and 
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A New Tool for Seismic  
Interpretation

Kalachand Sain
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Meta-Attributes and 
Artificial Networking

Kalachand Sain, Wadia Institute of Himalayan Geology, India
Priyadarshi Chinmoy Kumar, Wadia Institute of Himalayan Geology, India

Seismic data gathered on the surface can be used to generate 
numerous seismic attributes that enable better understanding of 
subsurface geological structures and stratigraphic features. With 
an ever-increasing volume of seismic data available, machine 
learning augments faster data processing and interpretation of 
complex subsurface geology. 

Meta-Attributes and Artificial Networking: A New Tool for Seismic 
Interpretation explores how artificial neural networks can be 
used for the automatic interpretation of 2D and 3D seismic data.

Volume highlights include:
• Historic evolution of seismic attributes

• Overview of meta-attributes and how to design them

• Workflows for the computation of meta-attributes from seismic data

• Case studies demonstrating the application of meta-attributes

• Sets of exercises with solutions provided

• Sample data sets available for hands-on exercises

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. Its 

publications disseminate scientific knowledge and provide resources for researchers, students, and professionals. 
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Earth Observation 
Using Python
A Practical Programming Guide

Rebekah B. Esmaili, Science and Technology Corporation, USA

Thousands of satellite datasets are freely available online, but 
scientists need the right tools to efficiently analyze data and share 
results. Python has easy-to-learn syntax and thousands of libraries 
to perform common Earth science programming tasks. 

Earth Observation Using Python: A Practical Programming Guide 
presents an example-driven collection of basic methods, appli-
cations, and visualizations to process satellite data sets for Earth 
science research.

Volume highlights Include:

• Gain Python fluency using real data and case studies

• Read and write common scientific data formats, such as netCDF, HDF, and GRIB2

• Create 3-dimensional maps of dust, fire, vegetation indices and more

• Learn to adjust satellite imagery resolution, apply quality control, and handle big files

• Develop useful workflows and learn to share code using version control

• Acquire skills using online interactive code available for all examples in the book

SPECIAL PUBLICATIONS SERIES

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. Its 
publications disseminate scientific knowledge and provide resources for researchers, students, and professionals. 
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Rebekah B. Esmaili

Earth Observation 
Using Python
A Practical Programming Guide
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Remote Sensing Physics 
An Introduction to Observing Earth from Space

Rick Chapman, The Johns Hopkins University Applied Physics Laboratory, USA
Richard Gasparovic, The Johns Hopkins University Applied Physics Laboratory (Ret.), USA

ADVANCED TEXTBOOK SERIES

Volume highlights include:

• Basis for Earth remote sensing including ocean, land, and atmosphere

• Description of satellite orbits relevant for Earth observations

• Physics of passive sensing, including infrared, optical and microwave imagers

• Physics of active sensing, including radars and lidars 

• Overview of current and future Earth observation missions

• Compendium of resources including an extensive bibliography

• Sample problem sets and answers available to instructors

The development of spaceborne remote sensing technology has led to 
a new understanding of the complexity of our planet by allowing us 
to observe Earth and its environments on spatial and temporal scales 
that are unavailable to terrestrial sensors.

Remote Sensing Physics: An Introduction to Observing Earth from Space is a 
graduate-level text that examines the underlying physical principles and 
techniques used to make remote measurements, along with the algorithms 
used to extract geophysical information from those measurements.

The American Geophysical Union promotes discovery in Earth and space science for the benefit of humanity. Its 
publications disseminate scientific knowledge and provide resources for researchers, students, and professionals.
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A companion website with additional resources is available at 
www.wiley.com/go/chapman/physicsofearthremotesensing
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professional development.

Geophysical Monograph Series

Special Publications

Advanced Textbook Series



AGU BOOKS
AGU books cover the full breadth of Earth and 
space sciences, often with an interdisciplinary 
perspective, presenting the work of scientists 
across demographics, geographic location, and 
career stage.

Editor in Chief

Lihini Aluwihare
Scripps Institution of Oceanography

Estella Atekwana
University of California, Davis

Holly Croft
The University of Sheffi eld

Jose Fuentes
The Pennsylvania State University

Bea Gallardo-Lacourt
NASA Goddard Space Flight Center

Xianzhe Jia
University of Michigan

Jeff Karson
Syracuse University

books@agu.org 

agupubs.onlinelibrary.wiley.com/hub/books

Marc Kramer
Washington State University 

Lieke Melsen
Wageningen University

Kisa Mwakanyamale
Illinois State Geological Survey

Valery Nakariakov
University of Warwick

Jim O’Connor
United States Geological Survey

Ze’ev Reches
University of Oklahoma

Taka’aki Taira
Berkeley Seismological Laboratory

Editors

Kate Lajtha
Oregon State University
lajthak@oregonstate.edu

We especially welcome new proposals for books that:

• demonstrate how discovery and solution-based science 
 can be used to address global issues and societal challenges

• showcase new and emerging technologies, tools  
 and methods being applied in Earth and space sciences

• present an interdisciplinary approach to a topic, including  
 bridging between the physical and social sciences

• infl uence the next generation of Earth and space scientists  
 by presenting concepts, developments, and applications in  
 engaging textbooks
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