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PREFACE

Marine meteorology is an interdisciplinary subject crossing both oceanography and
meteorology. It is a new discipline which has been developing rapidly in recent 30~40
years. One of the key issues in marine meteorology is ocean-atmosphere interaction.
For a long time, both the oceanographic and meteorological communities have fully
recognized the importance of this interaction. To solve some important problems in
meteorological science, such as tropical cyclone, polar low, explosive cyclone,
marine weather/climate phenomenon and disasters, it is indispensable to have
a full insight of oceanography. Similarly, to solve some important problems in
oceanography, such as ENSO ( El Nifio-Southern Oscillation ) event, sea ice,
ice melting, oceanic circulation, oceanic wave, sea surface temperature etc., nor
is it possible to get a solid grip without a full understanding of meteorology at play. In
addition, marine navigation and marine economic development, military safety and
disaster prevention and reduction are also in dire need of mutual and coupled understanding
of oceanography and meteorology. Therefore, marine meteorology is developed
responsively under the growing demands of both science and practical applications.
Modern marine meteorology is quite different from its early stage, not only in term of its
content, but also in term of research methods, requirements, as well as applications.
In juxtaposition of all these problems and applications, sea-air-ice coupling serves

as the core understanding for the development of climate models and earth system
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models. Building on top of these research and development, marine meteorology will
undoubtedly have a faster, wider and deeper development in future.

The book Marine Meteorology authored by Professor Gang FU is the fruition of
his teaching and researching over decades. This book introduces the basic knowledge of
marine meteorology step by step, and is suitable for undergraduate and graduate students
in the relevant fields. Before the formal publication, Professor Gang FU added many new
contents, including ocean-atmosphere interaction, the relationship between ENSO event
and tropical cyclone, compound marine meteorological disasters, large-scale sea/land
breeze and regional monsoon etc. The book can be extremely valuable for readers to
understand the new development in marine meteorology, as well as a useful reference
for teachers, students and researchers. The book has filled many gaps in the field of
marine meteorology.

This book also introduces ten famous scientists from China and foreign countries
who have made great contributions to the progress of oceanology and meteorology,
which will be very useful for young students and researchers to increase their
understanding to the spirit of teaching and learning.

Professor Gang FU has worked in the field of marine meteorology for many
decades, and had a deep understanding of marine meteorology. The book Marine
Meteorology which he wrote is an important contribution to both meteorology and

oceanography.

Academician of the Chinese Academy of Engineering
Yihui Ding
Beijing China

27 November 2017
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INTRODUCTION

For people who lived near the coastal regions of the Pacific Ocean for long
time, most of them may have the experiences of encountering typhoon, sea fog,
sea/land breeze, storm surge and strong winds over ocean as well as other marine
meteorological phenomena. However, it seems not an easy task for one to explain
the concept of “marine meteorology” clearly and systematically. The is not only
due to the fact that various people in different places have different understanding to
marine meteorology, but also is perhaps related to the shortage of textbook of marine
meteorology.

From 1980 to 1984, the present author studied his undergraduate major in marine
meteorology in the former Shandong College of Oceanography (now named as Ocean
University of China). From 1984 to 1987, he read for his master degree in the same
major. He has been influenced heavily in the atmosphere of “marine meteorology” .
After working as a teacher since 1987, he has been engaging in the researches of polar
lows over the Japan Sea, sea fog, explosive cyclones during his process of teaching
and researching activities. Meanwhile for a long time, he has been thinking about what
is marine meteorology? Occasionally and fortunately, he collected three textbooks of
marine meteorology: Physics of the Marine Atmosphere (1965, Academic Press) written
by Prof. H. U. Roll in Germany, Marine Meteorology (in Japanese Kaiyo Kishou,
1975, Press of University of Tokyo) co-written by Japanese Profs. Tomio Asai and Yoshi
Ogura, and Marine Meteorology (1993, China Meteorological Press) co-authored by
Prof. Jing-Ya ZHOU and Prof. Da-Sheng YANG from Peking University.

From 1995 to 1999, supported by the Chinese government, the present author had
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an opportunity to read for his Ph. D degree in Division of Marine Meteorology from
Ocean Research Institute (renamed as Atmosphere and Ocean Research Institute) in
University of Tokyo. It also supplied the present authors a chance to feel the academic
influence of marine meteorology. Although Profs. Tomio Asai and Yoshi Ogura had
already retired from this division at that time, the present author did not have more
opportunities to make direct communication with these two great masters deeply, but
being a student he also heard several academic reports of these two masters. Especially,
after reading their co-authored book Marine Meteorology (published in 1975 in
Japanese) systematically, the present author got a lot of inspiration.

After studying several textbooks written by old generation, the present author
had his own idea of writing a textbook “Marine Meteorology” in 2004 initially. He
had discussed, for many times, in the Department of Marine Meteorology of Ocean
University of China with Prof. Zenghao QIN, Prof. Faxiu ZHOU, Prof. Qinyu LIU,
Prof. Qi WANG, Prof. Jilin SUN, Prof. Suping ZHANG, Prof. Fei HUANG, Prof.
Lifang SHENG, Prof. Ruijin HU, Prof. Shanhong GAO, Prof. Chun LI, Dr. Ziliang
LI and Dr. Pengyuan LI to exchange academic thoughts. He had discussed with Prof.
Bin WANG and Prof. Yuqing WANG at the University of Hawaii, Prof. Shangping
XIE, the Roger Revelle Chair Professor at Scripps Institution of Oceanography in
University of California, San Diego (the present author’ s classmate), Dr. Ying-Hwa
Bill KUO and Dr. Wen-Chau LEE from NCAR, Prof. Lian XIE from North Carolina
State University, Prof. Ming CAI from Florida State University, Prof. Chungu LU from
National Science Foundation of USA, Prof. Hans von Storch, the director emeritus of
the Institute for Coastal Research of the Helmholtz-Zentrum in Geesthacht (previous
name GKSS Research Center) , Germany, Prof. Annette Ladstaetter-Weissenmayer
from Institute of Environmental Physics, Institute of Remote Sensing, University of
Bremen, Germany, Prof. Darko Kora¢in from University of Split, Croatia, Prof. Ryuji
Kimura and Prof. Hiroshi Niino from University of Tokyo, Japan, about the concept
of marine meteorology. After undergoing a lot of bitter and painful consideration,
struggling, hesitation and even abandoning for more than 10 years, eventually, he
completed his first version of manuscript “Marine Meteorology”™ on 10 August 2017.
By using the gap of different chapters of the book, he tried to introduce 9 great masters
in the development history of atmospheric and oceanic sciences aiming to inherit the
history of atmospheric and oceanic sciences and to stimulate the enthusiasm and morale
of younger generation to engage in marine meteorology research. After the preliminary
examination of Prof. Jiangong WEI, the chief editor from the Press of Ocean University

of China, the present author had completed his sixth revision of this textbook on 25
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November 2017.

The present author is very grateful to the distinguished Prof. Yihui DING,
an Academician of Chinese Academy of Engineering from China Meteorological
Administration to supply many constructive suggestions to this book. Following his
kind advices, the present author added two sections “Section 5 Ocean-Atmosphere

Interaction” and “Section 6 ENSO and Its Effects on Atmospheric Circulation”

in Chapter 2, inserted one section “Section 4 Large-Scale Sea/Land Breeze
Monsoon” in Chapter 3, one section “The Relationship between Tropical Cyclone and
ENSO” in Chapter 4, one section “Storm Surge and Compound Marine Meteorological
Disasters” in Chapter 8. He also added an introduction to the life of Prof. Chongben HE
who was one of the key founders of China oceanic sciences. Here, the present author
wants to address his sincerest thanks to all professors for their constructive suggestions
and helpful discussions.

As the present author was born in China, and his main academic activities were
concentrated in the Pacific regions such as China, USA, Japan and South Korea, thus,
the main contents of this book are mainly concentrated on the “marine meteorological
phenomena” occurred in the Pacific region and the adjacent seas of China.

During the writing and editing of this tbook, the author would like to express his
great thanks for many helps from the graduate students who had graduated, or still
continue their studies in the Department of Marine Meteorology, Ocean University
of China, such as Dr. Jingtian GUO (North Sea Forecasting Center, State Oceanic
Administration, China) , Dr. Huaji PANG (Qingdao Meteorological Administration,
China) , Dr. Lei WANG (University of Chicago, USA ), Dr. Shuai WANG (Imperial
College London, UK), Dr. Gan ZHANG (University of Illinois, USA), Dr. Dan
FU (Texas A&M University, USA) , Mr. Shugin ZHANG, Mr. Jie XU and Mr. Lijia
CHEN, Miss Yawen SUN, Miss Miaomiao JING, Miss Shan LIU, Miss Yuwei LI and
Miss Xuebei ZHANG for drawing and revising some figures. Particularly, thanks to
Dr. Lei WANG and Dr. Shuai WANG for their instantly providing some important and
original papers which the present author couldn't get on time during his writing.

The author is grateful to Dr. Ziliang LI, whose teaching manuscript “marine
meteorology” was very helpful for considering of this book organization. The author
also appreciates the financial support from Ocean University of China. Finally, he
would like to thank his wife, Min PANG who is now working as an editor of the Journal
of Ocean University of China, for her constructive comments on the text, rhetoric and
typesetting.

The author sincerely expects that more and more books of “marine meteorology ~



would be published in future. He also hopes to be able to publish the second edition of
this book within 10 years.
He would like to dedicate this book to all of his family members whom he loved

very deeply, especially to his grand-daughter who will be born soon.

Gang FU
Qingdao China
25 November 2017
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