Hawai‘i needs to demand
more research on global
warming and hurricanes

STORM WARNING

Recently, the Intergovern-
mental Panel on Climate Change
reported that “there is no clear
signal in the data that hurricanes
will become significantly more
numerous or stronger in Hawai-
ian waters due to climate
change, although that may be
only because of lack of data
about Pacific storms.”

As a lifelong professional re-
search meteorologist engaged
primarily in the specialty of
cloud physics, I question the
idea that global warming is not a
particular concern regarding the
frequency and strength of hurri-
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canes entering Hawaiian waters.
To understand the possible
connections between global
warming and hurricanes, it will
be helpful to first consider the
effects of El Nifio. Much is al-
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ready known about that connec-~
tion. To identify an El Nifio, the
sea surface temperature meas-
ured over an area straddling the
equator in the eastern Pacific is
used as an index, To qualify as
Fl Nifio, the average sea surface
temperature must be half a de-
gree Celsius (roughly 0.9 de-

grees Fahrenheit) or higher than

the long-term average for sever-
al months. In some El Nifios, sea
surface temperatures atre as
muchas2Cor3C(36For54
F) higher.

A 1995 study found that nine
tropical storms occurred in the
six strongest El Nifio periods,

SEE VOICES, B4

Geoffrey E. Hill of Honolulu holds degrees in meteorology from the
Massachusetts Institute of Technology and Pennsylvania State Uni-
versity. He was a weather officer in the Air Force, a senior scientist at
Avco Corp., a research scientist at Air Force Cambridge Research
Labs, and a professor at Lowell and Utah State universities. He wrote
this commentary for The Advertiser.



CONTINUED FROM B1

with an average sea surface
temperature anomaly of 1.3 C

. (roughly 2.3 F). By contrast,
only one tropical storm on av-
erage entered in three years
during non-El Nifio periods.
That’s a factor of 4/ between
El Nifio and non-El Nifio peri-
ods. This study clearly shows
that hurricanes entering
Hawaiian waters are greatly af-
fected by less than a two-de-
gree increase in the sea surface
temperature.

Why should such a seeming-
ly small increase in these tem-
peratures have such a large ef-
fect on the number of tropical
storms? The basic answer is
that when moisture condenses
from water vapor to liquid in
the form of cloud droplets,
there is a release of heat caus-
ing clouds to grow further. As
the temperature increases, the
release of heat increases expo-
nentially. That adds buoyancy
to the clouds and sometimes
produces thunderstorms.

Tropical storms entering the
vicinity of Hawai‘i nearly al-
ways originate over warm wa-
ters off the Mexican coast west
of Acapulco, where the sea sur-
face temperature in late sum-
mer often exceeds 30 C (about
86 F). Above that critical tem--
perature, tropical storms typi-
cally turn into hurricanes. The
warmer the water, the stronger
the storm. For example, when
Katrina passed over a region of
sea-surface temperatures of 35
C, it grew temporarily into a
Category 5 hurricane.

When a large area of thun-
derstorms develops at least a
few hundred miles from the
equator, the effect of the
Earth’s rotation may produce a
tropical storm. Whether the
storm continues to grow de-
pends upon the wind pattern at
upper levels as well the sea sur-
face temperatures.

During the tropical storm
season, upper-level winds are
sometimes uniform and in a di-
rection that keeps a storm over
warm water, a scenario favor-
able for hurricane development;
and other periods when winds

(h'mg,c direction at hlgher alti-

fenton, th‘ pmbability Of hav-
ing suitable winds increases ac-

Utility poles fell like dominoes on Kaua'i after Hurricane Iniki tore thrq h the island in 1992. The destruction

cordingly. So whether tropical
storms develop in a particular
year depends primarily on the
sea surface temperature.

A tropical storm heading'in
our direction can only grow in
strength if it follows a track
where sea surface temperatures
are at least 27 C. Most tropical
storms crossing the eastern Pa-
cific travel over a wide swath
of ocean dominated by a cold-
water barrier centered about
1,400 miles east of O‘ahu,
where at latitude 20 degrees
North, the sea surface gm;;;;m-

ing the cold-water barrier. The
recent tropical storm Cosme

th in warmer waters, avoid-

(very briefly a hurricane) grew

in 28 C water, but rapidly :
weakened when it passed over
sea surface temperatures less
than 26 C. qu

Other conditions being eq
the buoyancy of a cloud will in=
crease as the surface temper
ture and humidity are in-
creased. Whether increases
cloud buoyancy due to glob
warming are of the same mag-
nitude as increases found in
Nifio years compared to non-k
Nifio years remains a question
- b;t tlu.é we muld he* llf in

of destruction and long _recol

ery in Hawai‘i from conditions
such as those following Iniki in
1992 and in Florida in 2004 are
not beyond reason.

It is imperative that we do
not accept the statement that
these issues “appear less wor-
thy of concern.” People of
Hawai‘i should demand that our
government — especially the
federal government — support
increased research. We should
also demand a much more de-
tailed explanation of the limita-
tions and uncertainties in the
climate change panel’s report.
We need to go beyond that re-

port and identify what effects

can be expected from global

warming on tropical storms and
hurricanes in Hawai‘l. There’s

far too much at stake.



