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These books about weather
truly shine, says meteorology
maven Christopher C. Burt

By Frank W. Lane

Chilton, 1965 '
‘fWhat interests most people about
weather (as opposed to climate-—
“Climate lasts all the time and
weather only a few days,” as
Mark Twain put it) is its extremes and
curious phenomena. Frank Lane clearly
had that in mind in the early 1966s when -
he undertock writing “The Elements '
Rage.” Even if the science here is out of

date, the drama, of the stories never grows

old. The book offers dozens of extraordi- '
nary black-and-white photographs anda °
fact-packed text, rich in anecdotes on

matiers well beyond meteorology—earth- ~
quakes, tsunamis, avalanches, voleanoes. -
Ag an ingpiration toward appreciating

how strange the natural world can be, the '
book set a standard that others, including
myself, have attempted to eniulate, '

USA Today: The .
Weather Book :

-By Jack Williams .
Random House, 1992

USA. Today’s weather page is
without peer. No surprise, then, that one
of the page’s creators, Jack Williams, has
put together the most graphically appeal-"
ing and instructive book on American

weather on the market today (I prefer the -

second edition, published by Vintage in -
1997). It does a superb job of explaining

meteorological principles for the general =
public and of laying out how weather sys-

tems work. Even if yow're already familiar. . -

with the subject, there are enough other
weather-related factoids (in the true USA:
Today tradition) to entertain the most
knowledgeable of weather geelks.

The Elemt;:nts Ra,gef '

Divine Wind

By Kerry Emanuel
Oxford, 2005

P’m not sure if there has ever
been a book that integrated
weather with art, literature and '
science so effectively ag “Divine Wind.?*  *

- Kerry Emanuel, an eminent earth scientist

at the Massachusetts Tnstitute of Tech-
nology, brings these disciplines together
elegantly in this book about hurricanes.
The science of burricanes is covered in

great detal; interspersed with exeeptional *

illustrations, lilerary excerpls and case

studies of some of the most infamous tropi-’

cal storms on record. One chapter relates
the remarkable story of a hurricane in 1609 -
that separated the British vessel Sea
Venture ffom its Jamestown-bound fleet
and wrecked it on the shores of Bermuda.
Presumed lost for many months, the crew
miraculously survived—news of which
excited all of England, including William .
Shakespeare, who used the story as the
basis of “The Tempest.”

The Rough Guide
To Weather '

By Robert Henson
Rough Guides, 2002 N

How, you may ask, could a travel
publisher produce one of the best books ]
about weather? The logic is there of course: .
Nothing can torpedo a holiday more effec-
tively than lousy weather. But this book
goes well beyond outlining what to expect
weather-wise in. Hawaii in December or
Paris i July. It is a dense and informative

_treatise on global climate phenomena, and

it explains how to interpret forecasts and cli

ntate models. The anthor, Robert Henson, is

not only & meteorologist {at the National
Center for Atmospheric Research) but also a
lucid and engaging writer. As for the travel-
guide aspeet: Half the book is devoted to
country-by-country climate deseriptions
and monthly weather data tables for more
than 150 destinations. A terrific resource for
both travelers and weather bulfs,

Northeast
Snowstorms

By Paul J. Koein

and Louis W. Uceellini
American Meteorological Society J,
2004

If there were a gold standard for :
weather reference hooks, it would be the
two-volume “Northeast Snowstorms.”
You may know Paul Xocin as the laconie -
“winter weather expert” who pops up on .
the Weather Channel whenever a blizzard -
is about to hit. Louis Uecellini is a senior -
official at the National Weather Service. .
Their book is Scientific and not for every--
one, but those who have the patience to
dig through this compendium of Northeast
snowstorm data wili in shorl order be
winter-weather experts themselves. It cov-

_ ers every snowstorm of any significance to-

affect the Mid-Atlantic and New England
regions since the Blizzard of 1888, provid-
ing upper-air charts, snowfall maps and
even satellite imagery for the more recent -
storms. It is an extraordinary reference
work of any sort but a treasure for anyone
who loves snowstorms or weather }ustory

Mr. Burt is the author of “Extreme
Weather: A Guide and Record Book”
(Norton). ‘
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BOOK REVIEW

Storms and Claims

Kerry Emanuel, Divine Wind: The History and Science of
Hurricanes. London & New York: Oxford University Press,
2005. 289 pp. $45.00.

MicHAEL SEaN Quiny, Pa.D., I.D., CPCU, Erc.*

This is not only a well-written 32-chapter book, it is also a physically
beautiful book, of a size that could be placed on home (or better yet, office)
coffee tables of the genuinely sophisticated. The book is also helpful to those
who deal with hurricane-based insurance claims—whether they are lawyers,
adjusters, company officers, or serious claimants. T shall say a little about
hurricanes and insurance in a subsequent section. No court cases will be
discussed here.

The author is professor of earth, atmospheric, and planetary science at
the Massachusetts Institute of Technology. I suspect he would better be called
a “Professor of Big-Time Oceanic Weather,” and the title would be both de-
scriptive and well-deserved. The bibliography “Weather Professor Emanuel”
has provided is extremely informative and, therefore, very helpful.

The prose in this book has several focal points: standard storm vocabu-
lary, the history of hurricane studies, hurricane art, the history of significant
hurricanes, and the ongoing science of studying hurricanes. For the most part,
the chapters alternate back and forth between the science of hurricane studies
and the history of actual hurricanes. Thus, one chapter is about the nature of
storm surges and the next chapier is about the Great New England Hurricane
of 1938. Another chapter is about how hunters after hurricanes learned how to
use airplanes of various grades to conduct their search, while the next chapter
is about Hurricane Camille.

Here and there the book concerns {or, at least, recounts) some of the ways
in which the injuries and damages caused by hurricanes are actually the result

*Michael Sean Quinn is a partner in the Jaw firm of Quinn Seelig & Hayes, located in Austin, Texas,
and Birmingham, Alabama. They do lots of insurance law. Quinn also teaches, lectures, and appears as
a witness in environmental insurance cases, among others. See www.michaelseanquinn.com.

Address correspondence to Michael Sean Quinn, at Quinn Seelig & Hayes, 2630 Exposition Boulevard,
0-10, Austin, TX 78703. E-mail: mquinn@qsh-law.com
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of human errors of various soris. In one place Emanuel observed that centuries
ago the Mayans learned never to build on a shoreline of the Gulf of Mexico.
Contemporary commercial cultures have not got this lesson into their heads
yet, much less through them. Lessons of poor government vis-a-vis storms is
not a prominent theme in Divine Wind. Still, it’s to be found here and there.
In the preface, for example, the author makes this remark: “Hurricanes have
altered both natural and political geography, cutting new inlets with the same
ease with which they dispatch entire navies.” Of course, political geography
also affects the effects storms have.!

In addition to its mostly understandable prose, the book also consists of
photographs, drawings, paintings, graphs, diagrams, poetic literature, prose
literature, lyrics for songs, and a movie poster. Professor Emanuel has col-
lected photographs from a variety of sources for the most part, but many of
the diagrams and graphs are his work, and it is work well done. One of the
chapters consists entirely of interesting photographs. As indicated, most of
the prose is quite understandable, although some of the reading has to be done
slowly. The only exception occurs in a discussion of forecasting hurricanes,
which involves a number of differential equations, not all of which are quickly
to be understood by those of us who left college a while back and are not now
scientists.

1t is Professor Emanuel’s “ambition to portray the hurricane as it is seen
from the perspectives of history, art, and science, so as to form an integrated
opinion of the phenomenon.” At the same time, Professor Emanuel was quite
clear that hurricanes are extremely dramatic phenomena. Here is how the
preface of his book begins:

Of all the natural phenomena that affect our planet, the hurricane is among the
most deadly and destructive. Hurricanes have killed more people worldwide in the
last fifty years than any other natural cataclysm, and a single storm—Andrew of
1992—was the most expensive natural disaster in history. At the same time, the
magnificence of these great tempests have influenced artists, writers, and naturals all
through time. . . Hurricanes have altered both natural and political geography, cutting
new inlets with the same ease with which they dispatch entire navies. As destructive
of human ends as they may be, they nonetheless play a vital role in certain tropical
ecosystems and may, ironically, prove essential to the comparative stability of tropical
climate.

This quote gives us a good description of where the book goes. This cita-
tion also indicates that not everything out of the area of science is universally

ISee Ted Steinberg, Acts of God: The Unnatural History of Natural Disaster in America (2000). This
book not only discusses hurricanes at some length, it discusses human involvement—whether by action
or inaction—in creating damages from earthquakes, floods, tornados, and more. Interestingly, it focuses
on the difficult and deficient history of FEMA; indeed, a congressional report is quoted as staying that
FEMA was, during the 1980s, “turned into ‘a dumping ground for political hacks.”” Perhaps it still is,
at Teast until guite recently.
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agreed upon. The statement that Hurricane Andrew of 1992 was the most ex-
pensive hurricane toever hit the United States is subject to some disagreement.’
Of course, this book was written (at least partly) in 2004 and published in 2005.
Consequently, there is no discussion in the book-—nor could there be—of Ka-
trina or its sisters, Rita and Wilma.®

To review this book is to give an indication of the different kinds of
questions asked in the book. Three types of questions will be counted here:
linguistic, historical, and scientific. Some of the questions will have part of
answers quoted along with them. After these three types of questions, and
some of the answers, are reviewed, several of Professor Emanuel’s accounts
of significant storms will be summarized briefly.

Divine Wind is not abook about insurance. It does not discuss underwrit-
ing or adjustment problems nor does it discuss the relationship between big
storms and either environmental pollution or economic/business problems.
Tt does not emphasize the financial side of hurricane damage, although it is
mentioned here and there. (Even before any adjusters could get a close look
at New Orleans, “leading insurers and reinsurers were able to estimate their
expected losses. Many drew on catastrophic models that use computer pro-
grammes to estimate the probability of a potential disaster, its severity, and if
it occurs, its costs. . .. Swiss Re’s catastrophic perils team consists of some
30 seismologists, climatologists, engineers, and mathematicians who analyze
events, track data, and try to identify changes. [1] To model hurricanes, the
team crunches numbers for factors, such as maximum wind speed, duration,
precipitation levels and location over deeper shallower water, which influ-
ences the potential damages from ‘storm surge’.”)* Nevertheless, in the end, it
might be useful to mention a few hurricane-based legal cases and try to say a
little something about insurance adjustment. This discussion will begin with
the crucial idea of storm surge.

1. SOME DIVINE WIND QUESTIONS

The first category of questions pertains to linguistics or lexicography:

e Where does the word “hurricane” come from?
» What does the word “tropipaze” mean?

2Book length publications have already begun. See Tom Piazza, Why New Orleans Matters (2005).
30ne suspects that there witl be a second edition for this boak within the next few years. Here is the
opening of the epilogee of the current edition. “Divine Wind goes to press during a year in which
hurricanes have again exacted a terrible toll in human suffering. Jeanne, a mere tropical depression at
the time, dumped stupendous quantities of rain in Hatti, kifling more than two thousand and leaving
countless more without homes. It then went on to become the fourth full hurricane to strike Florida in
a period of a scant six weeks, 3 record for any one season, and pushing insurance payments in 2004 to
more than $22 billion, beating the old record set by Hurricane Andrew in 1992. [{] Halfway around the
world, Typhoon Tokage became the seventh full typhoon and tenth trapical cyclone 0 hit Japan in 2004,
also a new record, killing more than 55 and sending the year’s tropical cyclone death total at around
150

d«pfodels Mauled by Amplified Risks,” Financial Times 13 (Dec. 20, 2005).
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“What is the hurricane-related meaning of the Japanese word
‘kamikaze,” a word known to Americans from another context?”
“What are the relationships between the words ‘hurricane,” ‘cyclone,’
and “typhoon”?”

“What does it mean to classify hurricanes in different ‘categories’ (i.e.,
L1, I0I, IV and V)77

What is “double eye-wall structure?” What does this phrase mean?
What is a seiche?

“What are the relationships between the word “hurricane’ and the word
‘flood’? Of course, there is a related scientific question: What are the
relationships between hurricanes and floods?”

(Answer: “Some of the worst flooding disasters in history happen when
hurricanes or their remnants pass over mountains.” If you wonder why,
Professor Emanuel provides reasons.)

“Is hurricane based flooding difficult to predict?”

(Answer: “[SJome of the highest hurricane death tolls result from in-
land flooding, which is more difficult to predict and whose danger
is still underappreciated. While forecasters emphasize the danger of
flooding, they continue to rate storms by their maximum winds, and
media attention is focused almost exclusively on wind, waves, and
storm surge. Reduction of death and injury from inland flooding will
require both better education about its true dangers and improve rain-
fall forecasts.”)

What does “Loop Current” mean?

“What is the relationship between ‘Loop Current” and/or the Gulf
Stream and hurricane movement?”

What do “resurgence” and “forerunner” mean in the context of storm
studies?

As already indicated, 16 of this book’s chapters are devoted to various

aspects of the science of hurricanes. Some of the aspects include anatomy (as it
were), geography, process, origin, finding, tracking, storm surge, waves, rain,
wind, and so forth. Fortunately, in much of the book Professor Emanuel’s
publisher has provided large margins on the beautiful pages so that, if the
book is not a coffee-table decoration, there is plenty of room to take notes,
ask questions, make comments, and so forth.

There are many other questions of lexicography pertaining to scientific

usage. However, some of those should be treated more as scientific questions.

General Historical Questions. This list of questions pertains to general

questions about hurricane history. They are not questions about what happened
in this or that storm:
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« “What is the highest hurricane wind ever recorded?”
(Answer: “190 mph in Typhoon Tip, plus Hurricanes Allen and
Camille, among others.”)

e “What is the largest geographical hurricane-like storm ever recorded?”
(Answer: “275 miles from the center to the edge.”)

¢ “What is largest one-day rainfall ever recorded?”
(Answer: “72 inches.”)

o “What is the most deadly storm in history?”
(Answer: “Bangladesh/East Pakistan—300,000 people in 1970.)

e “What is the highest storm surge ever recorded?”
(Answer: “42 feet.”)

« When did we start understanding how hurricanes work?

 Who are the significant hurricane scientists and mathematicians?

« Who are the historically greatest poets on hurricanes?

» Who are the historically greatest painters of hurricanes?

o In what year were the most famous hurricanes?

o “What has been the major cause of hurricane tragedies since 1950, or
s0?”
(Answer: “The problem is forecast where the storms will go. Many of
the great hurricane tragedies since the middle of the twentieth century
can be traced to a failure to do this”)

e What is the Fujiwhara Effect?

o What was the significance of MIT professor Edwin N. Lorenz?

e “What is the history of the evolution of hurricane hunting and the
science connected therewith?” _

s What kills more people: hurricanes or flashfloods?

« What kills more people: hurricanes or lightning?

e “What is the most frightening aspect of most hurricanes?”
(Answer: “No aspect of a hurricane is more frightening than its enor-
mous waves. Many a ship has succurnbed to them, and breaking waves
are responsible for much of the damage ashore, even in storms that
never make landfall. [§] Waves higher than 60 ft. have been recorded in
hurricanes, but worse than these colossal heights is the turmoil of the
seas near the eye, where the wind direction shifts very quickly. Over
the centuries, various strategies have been developed to help ships
cope with large waves, but these are useless when waves are coming
from many different directions, adding to one another and creating a
state of maritime chaos. Adding to the sailor’s[s’] misery is the hor-
rifying prospect of a rogue wave, a solitary monster arising without
warning from the general chaos and quickly overwhelming anything
afloat, from a dory to a supertanker.”
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With respect to the last two questions, the asking of the questions suggests
what the surprising answer is going to be. One wonders if that is true in every
year. One also wonders, for example, if lightning has killed more people in
2005 in the United States than Hurricane Katrina. (It was recently estimated
that Katrina killed 1,321 people, so far, in Louisiana alone.)’

Some Scientific Questions. In terms of general questions, scientific ques-
tions constitute the vast majority that is considered in Divine Wind. Here is a
bunch of them, although by no means all:

* “Where do hurricanes tend to start?”

(Answer: “The Tropics are primed to produce hurricanes. Like a
coiled spring, the atmosphere-ocean system is poised to unleash huge
reservoirs of energy. But, fortunately for us, hurricanes are unusual:
only about 85 tropical cyclones develop globally each year, of which
roughly half go on to become full-fledged hurricanes.”)

= Why do hurricanes and their brothers and sisters—start where they
do?

¢ “Why do hurricanes have to be triggered?” “And, in nature, what
serves as the trigger?”

s “Under what circumstances can hurricanes form?”

» Why do hurricanes invariably and essentially involve wind?

e Why do hurricanes invariably involve rain?

e “Why are the points of origin for hurricanes so geographically re-
stricted, at least when looking at the south-to-north area of the world?”
(Answer: “Although some aspects of the transformation of atmo-
spheric disturbance into tropical cyclones are relatively well-under-
stood, the general problem of tropical cyclogenesis remains, in large
measure, one of the great mysteries of the tropical atmosphere.”) .

o “What does the ‘Stephan-Boltzmann’ Equation have to do with un- ,g
derstanding hurricanes?” i |

e Is there 2 maximum wind faster than which hurricane wind cannot, as
it were, go?

» Is there a maximum speed at which a hurricane can travel in this or
that direction?

e What is wind shear in the context of a hurricane?

* How do hurricanes begin?

e Are all hurricanes quite tall, as it were, from an atmospheric point of
view?

» “How do higher atmospheres get ‘hurricanized’?”

(Answer: “The exact process by which the middle atmosphere be-
comes humidified remains an enigmatic. There are no doubt several

S[No Title], Wall Street Journal 1 (December 17-18, 2005).
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routes to genesis, and a variety of conditions can make the atmosphere
more or less susceptible to genesis. .. ") .

¢ “Does passing over a swamp diminish or enliven a hurricane?”
(Answer: “When hurricanes pass over SWwamps instead of dry
ground. .., they can suck enough heat out of the swampy water to
slow their decay. Even a foot of standing water holds enough heat to
noticeably slow a storm’s decayl.]”

e “Why do some hurricanes undergo rejuvenation?”

(Answer: “Rejuvenation occurs when the hurricanes or their remnants
interact with middle- and high-latitude weather systems—the familiar
high- and low-pressure systems shown on television weather reports.
These systems, known as extratropical cyclones and anticyclones,
are responsible for more day-to-day variations in weather outside the
Tropics.”)

¢ Why do hurricanes move in predictable ways?

o “How many factors are involved in causing hurricanes to move in
predictable ways, and what are they?”

« What causes hurricanes to cease?

o What is the importance of the “background flow” of a hurricane?

o What is “absolute vorticity™?

¢ “What is ‘beta drift’?”

(Answer: “Beta drift causes hurricanes o move even in an atmosphere
otherwise at rest.”)

e “What are the differences between waves and storm surges?” (Con-
sider the following: “Hurricane waves pounding ashore, often riding
atop a storm surge, release enormous quantities of energy accumu-
lated over days or weeks at sea. So powerful is the pounding that it
can sometimes be detected by seismographs thousands of miles away.
Feared by mariners and beachfront residents alike, waves often admin-
ister the coup de grice to ships and buildings battered by the storm’s
furious winds.”) Tt is not clear how one would reco gnize the difference
between a surge and a wave, especially if the insurer bears the burden
of proof, as it usually does in exclusions.

o “[s there a measurable relationship between wind speed and wave
speed?” '

(Answer: “Of all the waves in a hurricane, are those moving at about
one-third the wind speed.”)

e “What is the relationship between hurricanes and winds?”

(Answer: “Hurricanes are usually thought of primarily as wind
storms . . .. Yet some of the worst tropical cyclone catastrophes are
caused not by winds, but by torrential rain. Curiously, some of the most
devastating floods are produced by tropical cyclones of sub-hurricane
strength.”)

:
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¢ What do chaos theories have to do with the science of hurricanes?

Divine Wind treats all of these questions and answers many of them.

I1. SOME STORMS

At least 15 of the chapters in the book are devoted to particular storm
specifics. Several of the chapters include more than one storm. Consequently,
there is a discussion of approximately 18 to 20 hurricanes.

The first hurricane discussed occurred in 1259, when it sunk the navy of
Kublai Khan, the grandson of Genghis Khan, who was attacking Japan from
China and Korea. Interestingly, the second hurricane discussed occurred in
1274 and sunk this warrior’s second attack fleet. The first fleet involved 900
ships and 40,000 men. A second invasion involved 100,000 men and evenmore
ships than the first fleet. The first invasion lost 13,000 men to death, mostly
from drowning. The second invasion also sustained massive casualties, both
as to troops and as to ships. In both cases, these casualties were caused by the
hurricanes.®

Professor Emanuel also devotes chapters to the hurricane that hit Colum-
bus in 1502, a hurricane that caused the French to go up Florida in 1555, and
several hurricanes that occurred in 1780. The 1780 hurricanes are known as
the Savanna-la-Mar Hurricane, the Great Hurricane of 1780, and the Solano
Hurricane. The first [1780] storm caused some 3,000 deaths, including 1,500
sailors. This storm “remains one of the worst disasters in Jamaican history.”
“The second of the three [1780] storms ... was the single deadliest storm
ever to have affected the Western Hemisphere . .. . The Great Hurricane of
1780 took more than 22,000 lives and struck the nearly fatal blow to the
economy of the Caribbean. It so decimated the British Fleet that the English
presence in the western North Atlantic was thereafter significantly reduced
. ... Not for more than two hundred years would the death tol} of an Atlantic
hurricane exceed 10,000.” Solano’s Hurricane inflicted far fewer casualties.
“It is most notable for having defeated a Spanish plan to take the Florida
panhandle from the British.” Solano was the Spanish admiral who was in
charge of an armada of approximately 64 warships, transport ships, and sup-
ply ships. The ships carried 4,000 soldiers from Havana for Pensacola, and
2,000 died.

$There was a similar duo of storms in 1942, Emanuel reviews these in a chapter entitled “Bull Halsey’s
Typhoons.” The chapter contains marvelous pictures of American warships that had been injured by
these big storms. Even though these storms were separated by more than 650 years, the problems they
created for naval fidets at war were similar. In both cases, there were conflicting objectives; there was an
overreliance on sketchy information; there was a tendency towards guesswork, and there was too great
a desire to win in the immediate future.




