heat-island phenomenon in Tokyo
on weekdays. Thus, our ﬁ ndings
show that the energy consumption
process (mainly with air conditioning) in buildings should be
included in the modeling of summertime air temperature on weekdays in urban areas.—
areas.—YUKITAKA
OHASHI (OKAYAMA UNIVERSITY
OF SCIENCE, OKAYAMA, JAPAN), Y.

GENCHI, H. KONDO, Y. KIKEGAWA,
H. YOSHIKADO, AND Y. HIRANO.
“Inf luence of Air-Conditioning
Waste Heat on Air Temperature in
Tokyo during Summer: Numerical
Experiments Using an Urban Canopy Model Coupled with a Building
Energy Model,” in the January
Journal of Applied Meteorology
and Climatology.

R AIN R ATES AND CLOUD PROPERTIES IN MIDLATITUDE CYCLONES

generated composite storms of
different strength and moisture
categories.
Our results clearly demonstrate
that the mean precipitation rate
in midlatitude cyclones increases
both with storm strength and
the amount of moisture, and is
explained using a simple warm
conveyor belt model. We also demonstrate that water vapor is largely
thermodynamically controlled by
the sea surface temperature (SST)
in these storms, since the mean
relative humidity averaged over
the storm is not strongly dependent on either storm strength or
moisture. Given that the SST is
expected to increase in response
to increasing greenhouse gases,
the observations suggest that if
storm strength remains constant

Precipitation in Earth’s temperate the satellite data onto a common
regions is strongly controlled by cyclone-relative grid, 4,000 km
the distribution and intensity of × 4,000 km in extent. We then
midlatitude cyclones, yet there is used satellite-derived measures
little consensus among climate to determine both strength (the
models about how precipitation mean surface wind speed from
will change in response to in- Quikscat averaged over the storm)
creasing greenhouse gases. We and moisture (the vertically inteused NASA satellite observations grated water vapor from AMSRfrom more than 1,500 midlati- E, averaged over the storm), and
tude cyclones from
2003 and 2004 to
examine how both
storm strength and
w at e r v a p or a ffect precipitation
in midlatitude cyclones. Our multisensor approach
used measurements
of pre c ipit at ion
and vertically integrated water vapor
from the Advanced
Microwave Scanning Radiometer
(AMSR-E), surface
winds from Quikscat, and cloud
proper t ie s f rom
the Moderate Resolut ion Imag i ng
Spectroradiometer
(MODIS). We used
NCEP/NCAR reanalysis pressure
f ields to identif y Composites of rain rate for midlatitude cyclones jointly conditioned on cyclone strength
storm centers, and (left-to-right panels) and moisture (lower-to-upper panels). The composite mean surthen transformed face pressure and Quikscat surface wind vectors are also shown. (FIELD AND WOOD)
AMERICAN METEOROLOGICAL SOCIETY
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under a warmed climate and any
migration of the storm tracks is
not suﬃcient to oﬀset the rise in
SST, then the precipitation associated with these storms would
increase by approximately 7.5%
for every 1 K rise in SST, in line
with arguments based on the
Clausius–Clapeyron equation.
In contrast, the change in high
cloud cover is mainly controlled
by storm strength rather than
moisture, increasing by approximately 50% for a 50% increase in
storm strength. We suggest that
the composite fields constitute
useful observational metrics for
evaluating cloud feedbacks and
for testing the behavior of largescale numerical models.—PAUL
FIELD (NCAR) AND R. WOOD.
“Precipitation and Cloud Structure
in Midlatitude Cyclones,” in the 15
January Journal of Climate.

CLIMATOLOGY OF OCEAN
FEATURES IN THE GULF OF
MEXICO
Nearly 20 years after the climatology of a limited number of
oceanographic features in the Gulf
of Mexico (GOM) was created, a
new set of climatological statistics
on GOM currents and eddies has
been developed based on data
over a period twice as long as the
original work. The new climatology, developed using datasets
spanning up to 32 years, focused
on three principal ocean features:
the Loop Current (LC); warm-core
rings (WCRs); and cold-core rings
(CCRs).
Twelve separate statistics were
created. Four dealt with aspects
of the LC:
a) the spatial frequency with
which the LC is found in the
eastern GOM (EGOM);
b) the frequency of the orienta156 |
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tion angle of the LC;
c) the spatial frequency
with which isolated
pockets of warm LC
water are found in
the EGOM; and
d) the spatial frequency
with which isolated
p o c ke t s of w a r m
LC water are found
on the West Florida
Shelf.
Seven statistics were
created for WCRs:
a) two on the dominant
frequency of separation of WCRs from
the LC, derived using
two separate procedures;
b) the frequency with
which WCRs move
along certain paths
as they move through
the western GOM F IG . 1. Interaction of a CCR on the northwestern boundary of a WCR/LC in mid-Sep(WGOM);
c) a frequency distribu- tember 2004: (a) MODIS ocean color image
tion of the average of chlorophyll-A concentrations, and (b) sea
surface height from the JASON altimeter.
speed of WCRs;
Because of the high frequency with which
d) the mean decay of CCRs are found in this region, they often
the WCR size while interact with the shelf off the Louisiana and
moving through the Alabama coasts, transporting shelf water
into the deep Gulf (a). In this case, the transWGOM;
e) the spatial frequen- port was enhanced by the juxtaposition of the
cy with which WCR CCR with a WCR (b).
water is found in the
WGOM; and
f) the spatial frequency with which tion in the WGOM. The average
WCRs are found in the GOM.
period for WCRs separating from
the LC was 11 months, and the
One statistic was created for range was 5 to 19 months. WCRs
CCRs: the spatial frequency with moved west-southwest through the
which CCRs are found in the WGOM most often on a trajectory
GOM.
between 24°–26°N latitude, and the
Results indicate that CCRs were WCRs decreased to about 55% of
principally responsible for mass their initial size when they reached
and heat redistribution in the the western boundary, or western
EGOM, while WCRs were respon- wall, of the GOM. CCRs were most
sible for mass and heat redistribu- often found in the EGOM, and

