


Springer Theses

Recognizing Outstanding Ph.D. Research

For further volumes:
http://www.springer.com/series/8790

http://www.springer.com/series/8790


Aims and Scope

The series ‘‘Springer Theses’’ brings together a selection of the very best Ph.D.
theses from around the world and across the physical sciences. Nominated and
endorsed by two recognized specialists, each published volume has been selected
for its scientific excellence and the high impact of its contents for the pertinent
field of research. For greater accessibility to non-specialists, the published versions
include an extended introduction, as well as a foreword by the student’s supervisor
explaining the special relevance of the work for the field. As a whole, the series
will provide a valuable resource both for newcomers to the research fields
described, and for other scientists seeking detailed background information on
special questions. Finally, it provides an accredited documentation of the valuable
contributions made by today’s younger generation of scientists.

Theses are accepted into the series by invited nomination only
and must fulfill all of the following criteria

• They must be written in good English.
• The topic should fall within the confines of Chemistry, Physics and related

interdisciplinary fields such as Materials, Nanoscience, Chemical Engineering,
Complex Systems and Biophysics.

• The work reported in the thesis must represent a significant scientific advance.
• If the thesis includes previously published material, permission to reproduce this

must be gained from the respective copyright holder.
• They must have been examined and passed during the 12 months prior to

nomination.
• Each thesis should include a foreword by the supervisor outlining the signifi-

cance of its content.
• The theses should have a clearly defined structure including an introduction

accessible to scientists not expert in that particular field.



Asuka Suzuki-Parker

Uncertainties and
Limitations in Simulating
Tropical Cyclones

Doctoral Thesis accepted by
Georgia Institute of Technology,
Atlanta, USA

123



Author
Dr. Asuka Suzuki-Parker
School of Earth Atmospheric Sciences
Georgia Institute of Technology
Ferst Drive 311
Atlanta, GA 30332-0340
USA
e-mail: belltree2015@gmail.com

Supervisor
Dr. Greg Holland
NCAR’s Earth System Laboratory
National Center for Atmospheric

Research
3450 Mitchell Lane
Boulder, CO 80307-3000
USA
e-mail: gholland@ucare.edu

ISSN 2190-5053 e-ISSN 2190-5061
ISBN 978-3-642-25028-6 e-ISBN 978-3-642-25029-3
DOI 10.1007/978-3-642-25029-3
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2011941673

� Springer-Verlag Berlin Heidelberg 2012
This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting,
reproduction on microfilm or in any other way, and storage in data banks. Duplication of this
publication or parts thereof is permitted only under the provisions of the German Copyright Law of
September 9, 1965, in its current version, and permission for use must always be obtained from
Springer. Violations are liable to prosecution under the German Copyright Law.
The use of general descriptive names, registered names, trademarks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Parts of this theses have been published in the following journal articles:

Holland G, Done J, Bruyere C, Cooper C, Suzuki-Parker A (2010) Model inves-
tigation of the effects of climate variability and change on future Gulf of Mexico
tropical cyclone activity. OTC Metocean 2010, 13pp

Done J, Holland G, Bruyere C, Suzuki-Parker A (2011) Effects of climate vari-
ability and change in Gulf of Mexico tropical cyclone activity. OTC Metocean
2011, 10pp

This theses is currently being revised for additional journal publications.

v



Supervisor’s Foreword

The thesis work was in two major parts, each of which develops a methodology
that will be widely utilized in future modeling assessments of the impacts of
climate on tropical cyclones. They are: development and testing of a new approach
to detecting and tracking tropical cyclones in climate models; and application of an
extreme value statistical approach to enable assessment of changes in weather
extremes from climate models.

The tracking algorithm applied a creative phase-space approach to differentiate
between modeled tropical cyclones and their mid-latitude cousins. A feature here
was the careful attention to sensitivity to choice of selection parameters, which is
considerable. The major finding was that the changes over time were relatively
insensitive to these details. This new approach will improve the accuracy of
assessing tropical cyclone activity from models and is already adding confidence
to assessments of future climate impacts.

The extremes approach utilized the Generalized Pareto Distribution (one of the
standard approaches to statistics of extremes) applied to present and future hur-
ricane distributions as modeled by a regional climate model, then applied the
changes to current observations to extract the changes in the extremes. Since
climate models cannot resolve these extremes directly, this provides an excellent
method of determining weather extremes in general. This is of considerable
societal importance as we are most vulnerable to such extremes and knowledge of
their changes enables improved planning and adaptation strategies.

USA, September 2011 Dr. Greg Holland

vii



Acknowledgments

First and foremost, I would like to thank my advisors, Dr. Peter Webster and
Dr. Greg Holland, for walking this journey alongside me. I always had doubts in
my ability to become a successful researcher and thought about quitting many
times, but my advisors never let me go. They gave me challenges to push the limits
of my intellect, but at the same time they never forgot to support me along the
way. The carefully balanced combination of these challenges and supports is what
brought me to where I am today, and I cannot thank them enough. In addition, my
advisors provided me the opportunity to be permanently placed at the National
Center for Atmospheric Research (NCAR). It was there that I gained real-world
experience, which is hard to come by in a traditional graduate school setting. I also
would like to thank my theses committee members: Dr. Judy Curry, Dr. Rob
Black, and Dr. Yi Deng for reading my theses and for their valuable comments.

My heartfelt appreciation goes to the Nested Regional Climate Modeling
(NRCM) project team members at NCAR. Dr. James Done, I owe you so much for
all the valuable comments and insights you gave for my research. Cindy Bruyere,
the numerous conversations I had with you, scientific or non-scientific, were
priceless. I also want to thank Dr. Jim Hurrell and Dr. Bill Kuo for initiating and
continuing the NRCM project. I was also blessed to have wonderful graduate
students and post-docs within the division: Erin Towler, Jonathan Vigh, Clark
Evans, and Kevin Mallen. They all provided me casual interactions so I would not
be crushed by the overbearing weight of intimidation I felt by being surrounded by
experienced researchers at NCAR. I was also fortunate to have all the fabulous
administrative stuff members who always made sure I felt home in the division.
The staff members at the Computational and Information Systems Laboratory also
deserve kudos. They provided tremendous amount of computer resources for the
NRCM project.

Last but not least, I thank my parents for bringing me into this world and setting
me free to set sail in the world of science. And of course, I cannot forget my
husband Joe, who provided me with loving and selfless care throughout this whole
process.

ix



NCAR is sponsored by the National Scientific Foundation and this work was
partially supported by the Research Program to Secure Energy for America
(RPSEA).

x Acknowledgments


