Preface

On 11 November 2014, a remarkable event occurred. President Barack Obama of
the United States and President Xi Jinping of China announced a bilateral agreement to reduce the emission of greenhouse gases (GHGs) that cause global warming
by their respective nations. On 12 December 2015, a year and a month later, representatives of 195 countries attending the 21st Conference of the Parties of the United
Nations Framework Convention on Climate Change meeting in Paris, France,
announced the Paris Climate Agreement.
The goal of the Paris Climate Agreement is to limit the future emission of GHGs
such that the rise in global mean surface temperature will be no more than 1.5 °C
(target) or 2.0 °C (upper limit) above the pre-industrial level. The Paris Climate
Agreement utilizes an approach for reducing the emissions of GHGs that is distinctly different than earlier efforts. The approach for Paris consists of a series of
Intended Nationally Determined Contributions (INDCs), submitted by the world’s
nations, reflecting either a firm commitment (unconditional INDCs) or a plan contingent on financial and/or technological support (conditional INDCs).
The Obama–Xi announcement was instrumental in the framing of the Paris
Climate Agreement. The INDCs submitted by the USA and China were built closely
upon the November 2014 bilateral announcement. China and the USA rank number
one and two, respectively, in terms of national emission of GHGs. Practically speaking, unified global action to combat global warming required these two nations to
get on the same page.
Here we provide an analysis of the Paris Climate Agreement written for two
audiences. The first audience is the bewildered public. Hardly a day goes by without
some newsworthy item being reported on climate change. Often the stories are contradictory, tainted by parochialism, skepticism, and extremism by not only the conservative and liberal media but also the camps of so-called believers and deniers. Our
book goes back to basics, outlining what is known and not known about climate
change. If we have been successful, this book will enable readers to advance their
own understanding of this topic, in a manner that will assist in the proverbial “separation of the wheat from the chaff” with regard to climate change.
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Our second audience is the women and men who are charting the response of the
world to the threat of global warming. As is clear from the title of this book, we
believe the Paris Climate Agreement is truly a Beacon of Hope. The Agreement has
been severely criticized by some scientists, even a few prominent in the field of climate change. In this book, we closely examine the behavior of the computer models
commonly used to inform climate change policy. This examination will be eye opening to many. We urge policy makers to seek their own independent assessment of the
veracity of the global warming projections that are being used to inform policy.
The heart of our evaluation of the Paris Climate Agreement is projections of
global warming found using our own computer code, termed the Empirical Model
of Global Climate (EM-GC). Calculations conducted in the EM-GC framework are
the basis for our conclusion that the goal of the Paris Climate Agreement could actually be achieved, if the INDCs are fully implemented (conditional as well as unconditional) and if the reductions in the emission of GHGs needed to achieve the INDCs
are propagated forward in time, with continuous decreases in the emission of GHGs
until at least 2060.
This book emerged from a talk given by the lead author, at the January 2016
American Meteorology Society meeting. We thank the conveners of the meeting for
giving our talk a prominent slot, which led to our work being noticed by Springer. We
thank Zachary Romano of Springer Nature for his enthusiastic support throughout
the duration of the project, as well as Susan Westendorf and Aroquiadasse JoyAgnes
for their fantastic work during the production of this book. We appreciate the comments of many colleagues, way too plentiful to name, for constructive criticism of the
emergent science from our EM-GC, as we gave talks at national meetings, small
conferences, and department seminars.
This book emerged from a homework assignment, first given in September 2009,
to a Numerical Methods in Atmospheric and Oceanic Science class at the University
of Maryland. The assignment asked students to reproduce a figure involving multiple linear regression of global mean surface temperature from a paper written by
Judith Lean and David Rind that had just appeared. Over the years, many students
contributed to the development of our EM-GC code from its early root in this homework problem, which we sincerely appreciate. We especially thank Nora Mascioli,
with whom we collaborated before she enrolled in graduate school at Columbia
University. Three of us had the privilege of teaching a freshman Honors class on the
Economics, Governance, and Science of climate change and two of us have taught
a large freshman Introduction to Weather and Climate class. This book has benefited
enormously from all we have learned from our students. We appreciate as well the
collegial environment created by our colleagues, graduate students, and undergraduates at the University of Maryland.
For anyone who aspires to write a book, please know there will be a period of
your life where “eat, sleep, and write” becomes the daily routine. The five authors
sincerely appreciate our families and friends for their unwavering support during
the long hours spent on campus. We greatly appreciate the time and effort of our
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eagle-eyed proofreaders, Heidi and Michael Hope and Gordon Dryden, who greatly
improved the final manuscript by their fastidious attention to detail.
We appreciate the support of the NASA Climate Indicators and Data Products for
Future National Climate Assessment (INCA) program, the sponsor of the research
that led to this book. Our proposal was selected in response to the 2014 NASA
Research Opportunities in Space and Earth Sciences INCA call. The material in this
book reflects the views of the authors, and not those of NASA, the US Government,
or our employer, the State of Maryland.
Finally, the figures used throughout the book are available electronically at http://
parisbeaconofhope.org. This book is published under a Creative Commons License
that permits use of figures, provided proper attribution is given. Annual updates will
be provided for many figures on our webpage.
College Park, MD
August 2016
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