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Atmosphere, Weather, and Climate
From deciding the best day for a picnic, to the devastating effects of hurricanes and typhoons, the weather impacts our lives on a daily basis.
Although new techniques allow us to forecast the weather with increasing accuracy, most people do not realize the vast global movements
and forces which result in their day-to-day weather. In this Very Short Introduction, Storm Dunlop explains what weather is and how it differs
from climate, discussing what causes weather, and how we measure it. Analyzing the basic features and properties of the atmosphere, he
shows how these are directly related to the weather experienced on the ground, and to specific weather phenomena and extreme weather
events. He describes how the global patterns of temperature and pressure give rise to the overall circulation within the atmosphere, the major
wind systems, and the major oceanic currents, and how features such as mountains and the sea affect local weather. He also looks at
examples of extreme and dangerous weather, such as of tropical cyclones (otherwise known as hurricanes and typhoons), describing how
"Hurricane Hunters" undertake the dangerous task of flying through them. We measure weather in a number of ways: observations taken on
the land and sea; observations within the atmosphere; and measurements from orbiting satellites. Dunlop concludes by looking at how these
observations have been used to develop increasingly sophisticated long and short-range weather forecasting, including ensemble
forecasting. ABOUT THE SERIES: The Very Short Introductions series from Oxford University Press contains hundreds of titles in almost
every subject area. These pocket-sized books are the perfect way to get ahead in a new subject quickly. Our expert authors combine facts,
analysis, perspective, new ideas, and enthusiasm to make interesting and challenging topics highly readable.
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Atmosphere,, Weather and Climate
A National Strategy for Advancing Climate Modeling
Time Series Analysis in Meteorology and Climatology
Climates and Weather Explained is a comprehensive introduction to the study of the atmosphere integrating climatology and meteorology.
Clear explanations of basic principles, concepts and processes are supported by a wealth of highly informative illustrations and a vast array
of case studies demonstrating the relevance of weather and climate to everyday life. Focusing particularly on the Southern hemisphere the
authors provide fresh insights into topical environmental concerns from global warming and natural hazards to sustainable global population.
The textbook is supplemented by a unique interactive Student CD-ROM containing entirely additional material, for practical work and more
advanced study. Closely related to each chapter of the book, the Student CD-ROM features: * Over 170 extra 'Notes', 40 illustrations and
tables. * Multiple choice, self-assessment and practical exercises. * Extended glossary and key word searching * Hypertext presentation and
extensive cross-referencing * A gallery of meteorological photographs in full colour A special Instructors' Resource Pack is also available
containing an additional Instuctors'CD-ROM. For further information visit: website address here

Extreme Weather and Climate
Contains a history of weather and climate, providing definitions and explanations of related topics, plus brief biographies of scientists of the
twentieth century.

Introduction to Weather and Climate Lab Manual
From clear explanations of basic physical and chemical principles of the atmosphere to descriptions of regional climates and their changes,
this popular text presents a comprehensive coverage of global climatology.

The Palgrave Handbook of Climate History
The earth's ocean of air; The elements and controls of climate; Solar radiation; Temperature of the atmosphere; Wind and pressure systems;
Atmospheric moisture and precipitation; Air masses fronts; Atmospheric disturbances and their associated weather; The world pattern of
climate: climatic types and their distribution; Classification of climates
and the world pattern; Tropical humid climates; Subtropical climates;
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Temperature climates; Boreal, polar and highland climates; Dry climates.

Weather
Rising interest in climate change and severe weather phenomena are making meteorology courses more popular than ever–yet this fastpaced, one-semester curriculum is packed with complex physical concepts that can be challenging. In Aguado/Burt'sUnderstanding Weather
& Climate, a first-rate textbook and inspired technology tutorials combine to engage students in learning about atmospheric behavior. The
authors use everyday occurrences to illustrate meteorology and climatology. Dynamic illustrations from the book come to life in the new fully
integrated MyMeteorologyLab website, where students have access to a variety of media and self study resources such animated tutorials,
videos, and satellite loops of atmospheric phenomena. While staying true to the text's rigorous and quantitative approach, the Sixth Edition
incorporates the latest new science and issues, new technology and media to help both teach and visualize the toughest topics, with a more
learner-centered architecture and design.

Fundamentals of Weather and Climate
In this wide-ranging Very Short Introduction to climate, Mark Maslin considers all aspects of the global climate system, exploring and
explaining the different components that control climate on Earth. He considers the processes that allow energy to reach the Earth and how it
is redistributed around the planet by the ocean-atmosphere system; the relationship and differences between climate and the weather; how
climate has affected life on Earth and human settlements; and the cyclic and quasi-cyclic features of climate such as the Milankovitch cycles
and El Nino. He concludes by touching on the issue of climate change, and outlines some of the approaches that are now being taken to
tackle it. ABOUT THE SERIES: The Very Short Introductions series from Oxford University Press contains hundreds of titles in almost every
subject area. These pocket-sized books are the perfect way to get ahead in a new subject quickly. Our expert authors combine facts,
analysis, perspective, new ideas, and enthusiasm to make interesting and challenging topics highly readable.

Workbook/study Guide for Meteorology Today
Meteorology Today
METEOROLOGY TODAY, Ninth Edition, is one of the most widely used and authoritative texts for the introductory meteorology course. This
ninth edition helps you understand and appreciate the dynamic nature of the inevitable weather phenomena that continually influence our
lives. The text's clear and inviting narrative is supplemented by numerous pedagogical features that encourage observing, calculating, and
synthesizing information.
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From Observations to Simulations
The changing climate and its affect on all of us is becoming increasingly apparent - ozone depletion, hurricanes, floods and extreme weather
behaviour. Introduction to Environmental Physics challenges the way we think about how and why environmental change occurs. This
authoritative book aims to cover some of the more common and popular topics addressed in "physics of the earth", "physics of the
environment" and "environmental physics" courses. It provides an essentially non- mathematical treatment suitable for a first year
undergraduate level course. The principle topics covered are the physics of the built environment, the physics of human survival, energy for
living, environmental health, revealing the planet, the sun and the atmosphere, the biosphere, the global climate and climate change. With
contributions from well-respected experts on the subject, this textbook contains a summary, references and questions at the end of each
chapter. This is an ideal textbook for first year undergraduates in a variety of courses, particularly physical geography, physics, environmental
and earth science, with worked examples illustrating principles and vignettes from scientists who have made a significant contribution to the
field enlightening the student along the way. As the authors say in the preface to this book, "At the outset of the 21st century there are many
environmental challenges to be wrestled with, and though the environment is changing, the Physics is not!"

A Short Introduction to Climate Change
Based on an International Workshop held in New Delhi, India, this work should be of interest to all organizations and agencies interested in
improved risk management in agriculture. In many parts of the world, weather and climate are one of the biggest production risks and
uncertainty factors impacting on agricultural systems performance and management. Both structural and non-structural measures can be
used to reduce the impacts of the variability (including extremes) of climate resources on crop production.

The Future of the World's Climate
This book is unique in bringing together the diverse concepts and ideas of meteorologists, atmospheric physicists and oceanographers into a
single coherent account of the fluid environment, with emphasis on their physical properties and inter-dependence rather than on the
mathematics. It provides an up-to-date appreciation of the subject area with reference to major research programmes in Oceanography and
Meteorology, and an invaluable combined perspective for undergraduates who tend to compartmentalise themselves. It also shows the way
the subject is currently developing and suggests possible future research.

An Introduction to Climate
This handbook offers the first comprehensive, state-of-the-field guide to past weather and climate and their role in human societies. Bringing
together dozens of international specialists from the sciences and humanities, this volume describes the methods, sources, and major
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findings of historical climate reconstruction and impact research. Its chapters take the reader through each key source of past climate and
weather information and each technique of analysis; through each historical period and region of the world; through the major topics of
climate and history and core case studies; and finally through the history of climate ideas and science. Using clear, non-technical language,
The Palgrave Handbook of Climate History serves as a textbook for students, a reference guide for specialists and an introduction to climate
history for scholars and interested readers.

An Introduction to Climate
This book presents a comprehensive introduction to weather processes and climatic conditions around the world, their observed variability
and changes, and projected future trends. Extensively revised and updated, this ninth edition retains its tried and tested structure while
incorporating recent advances in the field. From clear explanations of the basic physical and chemical principles of the atmosphere, to
descriptions of regional climates and their changes, the book presents a comprehensive coverage of global meteorology and climatology. In
this new edition the latest scientific ideas are again expressed in a clear, non-mathematical matter. New features include: extended and
updated treatment of atmospheric models final chapter on climate variability and change has been completely rewritten to take account of the
IPCC 2007 scientific assessment. new four-colour text design featuring over 30 colour plates over 360 diagrams have been redrawn in full
colour to improve clarity and aid understanding. Atmosphere, Weather and Climate continues to be an indispensable source for all those
studying the earth’s atmosphere and world climate, whether from environmental and earth sciences, geography, ecology, agriculture,
hydrology, or related disciplinary perspectives. Its pedagogic value is enhanced by several features: learning points at the opening of each
chapter and discussion topics at their ending, boxes on topical subjects and on twentieth century advances in the field.

Climate: A Very Short Introduction
Provides a comprehensive, balanced and reader-friendly account of the developments in climate science over the past 250 years.

Operational Weather Forecasting
What do we mean by the tropics? The weather and the climates it produces across the tropical zone are significantly different from those
experienced by the people living in higher latitudes, so forecasters across Europe and much of North America are unfamiliar with its effects.
In this book, Jim Galvin demystifies the topic in this zone that is increasingly of interest to those studying weather and climate. This book was
written for weather forecasters, meteorology, environmental science and geography students as an introductory guide. It builds on the
experience of the author, his professional experience in the World Area Forecast Centre at the Met Office, Exeter, using studies into the
weather and climate seen within the tropical air mass conducted over many years. Its unique approach presents a practical approach to
tropical weather studies, drawing on both academic and practical knowledge, covering air mass dynamics, seasonal changes, moist and dry
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weather, climate variability and human health in chapters and appendices that build up the overall picture, summarising our current state of
knowledge. As an overview, it covers the broad range of effects connected with climate and weather in a straightforward way and is clearly
illustrated throughout.

Our Amazing Atmosphere
METEOROLOGY TODAY, 11th Edition combines market-leading content in weather, climate, and earth science with the interactive learning
experience you expect from Cengage Learning. Grounded in the scientific method, this student-friendly and highly visual text shows you how
to observe, calculate, and synthesize information as a budding scientist, systematically analyzing meteorological concepts and issues.
Specific discussions center on severe weather systems, such as tornadoes, thunderstorms, and hurricanes, as well as everyday elements,
such as wind, precipitation, condensation, masses and fronts, and the seasons. Events and issues dominating today's news cycles also
receive thorough attention, and include analysis of Superstorm Sandy, the Oklahoma tornadoes, and recent findings from the US National
Climate Assessment and the Intergovernmental Panel on Climate Change. METEOROLOGY TODAY, 11th Edition is a dynamic learning tool
packed with self-testing features such as end-of-chapter summaries, key terms, review questions, exercises and problems, live animations,
web links, and more. Whether you choose a bound book or interactive eBook, METEOROLOGY TODAY, 11th Edition takes your learning to
atmospheric heights! Important Notice: Media content referenced within the product description or the product text may not be available in the
ebook version.

Climates and Weather Explained
An accessible, beautifully illustrated text, covering the fundamentals of meteorology in a concise, clear, and engaging manner. Designed to
offer students a strong foundation in the physical, dynamical, and chemical processes taking place in the atmosphere, this introductory
textbook provides a practical approach to the study of meteorology.

An Introduction to the Meteorology and Climate of the Tropics
EXTREME WEATHER & CLIMATE is a unique textbook solution for the fast-growing market of non-majors science courses focused on
extreme weather. With strong foundational coverage of the science of meteorology, EXTREME WEATHER & CLIMATE introduces the
causes and impacts of extreme weather events and conditions. Students learn the science of meteorology in context of important and often
familiar weather events such as Hurricane Katrina and they'll explore how forecast changes in climate may influence frequency and/or
intensity of future extreme weather events. An exciting array of photos and illustrations brings the intensity of weather and its sometimes
devastating impact to every chapter. Written by a respected and unique author team, this book blends coverage found in Don Ahrens marketleading texts with insights and technology support contributed by co-author Perry Samson. Professor Samson has developed an Extreme
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Weather course at the University of Michigan that is the fastest-growing science course at the university. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.

Atmosphere, Weather, and Climate
"This book is written for those students that have a data set in the form of a time series and are confronted with the problem of how to
analyse this data"--

Completing the Forecast
This book offers a complete primer, covering the end-to-endprocess of forecast production, and bringing together a descriptionof all the
relevant aspects together in a single volume; withplenty of explanation of some of the more complex issues andexamples of current, state-ofthe-art practices. Operational Weather Forecasting covers the whole processof forecast production, from understanding the nature of
theforecasting problem, gathering the observational data with which toinitialise and verify forecasts, designing and building a model
(ormodels) to advance those initial conditions forwards in time andthen interpreting the model output and putting it into a form whichis
relevant to customers of weather forecasts. Included is thegeneration of forecasts on the monthly-to-seasonal timescales,often excluded in
text-books despite this type of forecastinghaving been undertaken for several years. This is a rapidly developing field, with a lot of variations
inpractices between different forecasting centres. Thus theauthors have tried to be as generic as possible when describingaspects of
numerical model design and formulation. Despitethe reliance on NWP, the human forecaster still has a big part toplay in producing weather
forecasts and this is described, alongwith the issue of forecast verification – how forecastcentres measure their own performance and
improve upon it. Advanced undergraduates and postgraduate students will use thisbook to understand how the theory comes together in the
day-to-dayapplications of weather forecast production. In addition,professional weather forecasting practitioners, professional usersof
weather forecasts and trainers will all find this new member ofthe RMetS Advancing Weather and Climate series avaluable tool. Provides an
end-to-end description of the weather forecastingprocess Clearly structured and pitched at an accessible level, the bookdiscusses the
practical choices that operational forecastingcentres have to make in terms of what numerical models they use andwhen they are run. Takes
a very practical approach, using real life case-studiesto contextualize information Discusses the latest advances in the area, including
ensemblemethods, monthly to seasonal range prediction and use of‘nowcasting’ tools such as radar and satelliteimagery Full colour
throughout Written by a highly respected team of authors with experiencein both academia and practice. Part of the RMetS book series
‘Advancing Weather andClimate’

Weather and Climate
As climate has warmed over recent years, a new pattern of more frequent and more intense weather events has unfolded across the globe.
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Climate models simulate such changes in extreme events, and some of the reasons for the changes are well understood. Warming increases
the likelihood of extremely hot days and nights, favors increased atmospheric moisture that may result in more frequent heavy rainfall and
snowfall, and leads to evaporation that can exacerbate droughts. Even with evidence of these broad trends, scientists cautioned in the past
that individual weather events couldn't be attributed to climate change. Now, with advances in understanding the climate science behind
extreme events and the science of extreme event attribution, such blanket statements may not be accurate. The relatively young science of
extreme event attribution seeks to tease out the influence of human-cause climate change from other factors, such as natural sources of
variability like El Ni ±o, as contributors to individual extreme events. Event attribution can answer questions about how much climate change
influenced the probability or intensity of a specific type of weather event. As event attribution capabilities improve, they could help inform
choices about assessing and managing risk, and in guiding climate adaptation strategies. This report examines the current state of science of
extreme weather attribution, and identifies ways to move the science forward to improve attribution capabilities.

Introduction to Weather and Climate Science
This open access book showcases the burgeoning area of applied research at the intersection between weather and climate science and the
energy industry. It illustrates how better communication between science and industry can help both sides. By opening a dialogue, scientists
can understand the broader context for their work and the energy industry is able to keep track of and implement the latest scientific
advances for more efficient and sustainable energy systems. Weather & Climate Services for the Energy Industry considers the lessons
learned in establishing an ongoing discussion between the energy industry and the meteorological community and how its principles and
practises can be applied elsewhere. This book will be a useful guiding resource for research and early career practitioners concerned with the
energy industry and the new field of research known as energy meteorology.

Introduction to Environmental Physics
This textbook provides a comprehensive yet accessible treatment of weather and climate prediction, for graduate students, researchers and
professionals. It teaches the strengths, weaknesses and best practices for the use of atmospheric models. It is ideal for the many scientists
who use such models across a wide variety of applications. The book describes the different numerical methods, data assimilation, ensemble
methods, predictability, land-surface modeling, climate modeling and downscaling, computational fluid-dynamics models, experimental
designs in model-based research, verification methods, operational prediction, and special applications such as air-quality modeling and flood
prediction. This volume will satisfy everyone who needs to know about atmospheric modeling for use in research or operations. It is ideal both
as a textbook for a course on weather and climate prediction and as a reference text for researchers and professionals from a range of
backgrounds: atmospheric science, meteorology, climatology, environmental science, geography, and geophysical fluid mechanics/dynamics.

Numerical Weather and Climate Prediction
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During the last 20 years the study of, and the prediction of, changes in the climate of our planet have become an urgent social imperative,
addressed to scientists the world over. The first principles on which to base such a study were formulated in 1974 in Stockholm, at the
international GARP conference on the physical fundamentals of climate theory and climate modeling. In 1979 the World Meteorological
Organization and the International Council of Scientific Unions decided to conduct a global program of climate research. This World Climate
Program is designed mainly to investigate the variability of the climate on time scales ranging from a few weeks to a few decades and to
create a scientific basis for the long-term forecasting of weather. There is at present a definite need for a monograph which can serve as an
introduction to the theory of climate. On a qualitative level (without the apparatus of theoretical physics and mathematics) such an
introduction has already been presented, in Part I of a book on the history of climate by Yu. A. Shishkov and the author (Monin and Shishkov,
1979). Part II of that work gives factual data on climatic changes during the course of the Earth's history. The present book is designed to
provide such an introduction on a quantita tive level.

The Atmosphere and Ocean
The dynamics of a global economy is being reshaped by the economic emergence of two Asian giants, China and India. How the world's two
most populous countries manage globalization as they pursue economic reform and liberalization will impact significantly their societies, the
rest of Asia, and the world. This book brings together articles by first rate scholars of China and India to share and discuss their research
findings in four areas: Challenges, Opportunities and Responses to Globalization; Social Security and Governance; National Security in the
age of Globalization; and Ethnicity and Identity in the New World. The book includes an opening address by Singapore's Minister Mentor Lee
Kuan Yew, from his speech on "Managing Globalization: Lessons from China and India", delivered at the official opening of the Lee Kuan
Yew School of Public Policy on 4 April 2005.

Weather: a Very Short Introduction
Explains the natural forces behind the weather and investigates the conditions that may be bringing about changes in the climate.

Weather and Climate
Uncertainty is a fundamental characteristic of weather, seasonal climate, and hydrological prediction, and no forecast is complete without a
description of its uncertainty. Effective communication of uncertainty helps people better understand the likelihood of a particular event and
improves their ability to make decisions based on the forecast. Nonetheless, for decades, users of these forecasts have been conditioned to
receive incomplete information about uncertainty. They have become used to single-valued (deterministic) forecasts (e.g., "the high
temperature will be 70 degrees Farenheit 9 days from now") and applied their own experience in determining how much confidence to place
in the forecast. Most forecast products from the public and private sectors, including those from the National Oceanographic and Atmospheric
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Administration €™s National Weather Service, continue this deterministic legacy. Fortunately, the National Weather Service and others in
the prediction community have recognized the need to view uncertainty as a fundamental part of forecasts. By partnering with other segments
of the community to understand user needs, generate relevant and rich informational products, and utilize effective communication vehicles,
the National Weather Service can take a leading role in the transition to widespread, effective incorporation of uncertainty information into
predictions. "Completing the Forecast" makes recommendations to the National Weather Service and the broader prediction community on
how to make this transition.

Meteorology Today
The study of climate today seems to be dominated by global warming, but these predictions of climatic models must be placed in their
geological, paleo-climatic, and astronomical context to create a complete picture of the Earth's future climate. The Future of the World's
Climate presents that perspective with data and projections that have emerged from more technologically advanced and accurate climate
modeling. The book is comprised of 18 new and revised chapters that feature reviews of current climate science. The authors are drawn from
all over the world and from the highest regarded peer-reviewed groups. Each chapter has undergone major revisions and new content has
been added throughout. Authored by the world's leading climate scientists, most of whom are also contributing authors to the IPCC
Assessment Reports. More than 200 tables, diagrams, illustrations, and photographs Climate modeling technology is more advanced and
precise than it was 15 years ago-a major implication featured in this new edition.

Weather & Climate Services for the Energy Industry
Understanding Weather and Climate
Managing Weather and Climate Risks in Agriculture
Now in a fully revised second edition, Weather and Climate provides an interdisciplinary, systems-based approach to the scientific processes
and theories behind weather and climate in Canada and around the globe. Loaded with stimulating questions and activities that encourage
independentthinking, this rigorous yet accessible introduction will inspire students to engage with key issues, ask questions, and conduct their
own meteorological and climatological investigations.

Meteorology Today: An Introduction to Weather, Climate, and the Environment
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Originally published in 1986 as Basic meteorology: a physical outline.

Attribution of Extreme Weather Events in the Context of Climate Change
"Introduction to Weather and Climate Science" is a freshman-level undergraduate introductory textbook. It is geared specifically to the nonscientist, and requires no prior knowledge of meteorology. Written in a conversational tone, the book is ideal for first courses in the subject. It
emphasizes the application of basic ideas to improve understanding of the kinds of weather systems encountered on a daily basis.
"Introduction to Weather and Climate Science" covers the following topics: - The Chemical Composition of the Atmosphere - Radiative
Transfer of Energy - Moisture in the Atmosphere - The Production of Clouds and Precipitation - The Nature of Mid-latitude - Tropical Weather
Systems This book gives instructors all the elements needed for an excellent course requiring minimal background preparation. It can be
used effectively by any scientifically-literate non-meteorologist. Jonathan E. Martin is a Professor in the Department of Atmospheric and
Oceanic Sciences at the University of Wisconsin, Madison, where he has taught since 1994. He has received numerous accolades for his
teaching, including the Underkofler Excellence in Teaching Award. Professor Martin is a Fellow in the Teaching Academy of the University of
Wisconsin. He also has the distinction of being named a Mark H. Ingraham Distinguished Faculty and a Hamel Faculty Fellow by the
university's College of Arts and Letters. In addition to teaching, Professor Martin has research expertise in the study of mid-latitude weather
systems.

Introduction to Weather and Climate Change
Our Amazing Atmosphere: An Introduction to Weather and Climate provides students with a comprehensive exploration of the earth's
atmosphere. The text places special emphasis on relationships between fundamental variables, such as temperature, pressure, winds, and
moisture, and how these variables underlie atmospheric phenomena. This approach allows students to acquire a unified and holistic
understanding of the atmosphere. The text begins with chapters covering the basic anatomy of the atmosphere and various influences that
govern its behavior. Subsequent chapters explore cloud types and precipitation, along with different types of weather systems, such as
thunderstorms, mid-latitude low cyclones, and hurricanes. The book includes a detailed description on how weather forecasts are made and a
thorough presentation of weather and climate anomalies, as exemplified by El Nino. Students learn how anomalies like El Nino influence longterm weather worldwide, providing them with a glimpse of the interdependence of the atmosphere and other components of the Earth system.
The final chapter addresses the all-important issue of climate change, with emphasis on its scientific basis, using concepts introduced in
previous chapters. In providing students with foundational knowledge on weather, climate, and atmosphere, Our Amazing Atmosphere is
suitable for introductory courses in geology, geosciences, physics, climatology, or any course that studies climate change.

An Introduction to Weather and Climate
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Cengage Learning's METEOROLOGY TODAY brings course concepts to life with interactive learning, study, and exam preparation tools
along with market leading text content for introductory meteorology courses. Whether you use a traditional printed text or all digital
Meteorology Today CourseMate alternative, it's never been easier to better understand the underlying principles of meteorology and
appreciate the dynamic nature of the inevitable weather phenomena that continually influence our lives. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.

Essentials of Meteorology
An Introduction to the Theory of Climate
As climate change has pushed climate patterns outside of historic norms, the need for detailed projections is growing across all sectors,
including agriculture, insurance, and emergency preparedness planning. A National Strategy for Advancing Climate Modeling emphasizes the
needs for climate models to evolve substantially in order to deliver climate projections at the scale and level of detail desired by decision
makers, this report finds. Despite much recent progress in developing reliable climate models, there are still efficiencies to be gained across
the large and diverse U.S. climate modeling community. Evolving to a more unified climate modeling enterprise-in particular by developing a
common software infrastructure shared by all climate researchers and holding an annual climate modeling forum-could help speed progress.
Throughout this report, several recommendations and guidelines are outlined to accelerate progress in climate modeling. The U.S. supports
several climate models, each conceptually similar but with components assembled with slightly different software and data output standards.
If all U.S. climate models employed a single software system, it could simplify testing and migration to new computing hardware, and allow
scientists to compare and interchange climate model components, such as land surface or ocean models. A National Strategy for Advancing
Climate Modeling recommends an annual U.S. climate modeling forum be held to help bring the nation's diverse modeling communities
together with the users of climate data. This would provide climate model data users with an opportunity to learn more about the strengths
and limitations of models and provide input to modelers on their needs and provide a venue for discussions of priorities for the national
modeling enterprise, and bring disparate climate science communities together to design common modeling experiments. In addition, A
National Strategy for Advancing Climate Modeling explains that U.S. climate modelers will need to address an expanding breadth of scientific
problems while striving to make predictions and projections more accurate. Progress toward this goal can be made through a combination of
increasing model resolution, advances in observations, improved model physics, and more complete representations of the Earth system. To
address the computing needs of the climate modeling community, the report suggests a two-pronged approach that involves the continued
use and upgrading of existing climate-dedicated computing resources at modeling centers, together with research on how to effectively
exploit the more complex computer hardware systems expected over the next 10 to 20 years.
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