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Interplay Between Wind and Rain
Observed in Hurricane Floyd

Itw sitlt obvzervaliony guer the ocean ane
extremesy soame during a hurtieane and con-
venticnal satellite dala onhy provide doud
Ttragery at the Lo of e storm. Hunicanes ate
devastating when they ame accompanied by
strong winds and heavy min Tuo new satellite
mizsions, QUiESCAT and the Teoptcal Rain Mea-
saring Mission {FEMM}, presdde the oppoituni-
by :a phyerve bolh wind and rmin in hamicanes
privr 1 lzndfall The comeident tieasurements
ofsudace wind =nd rain reveal the interplay
Lelween the dynamics and the Tydrolndic bal-
ances of the storms. When applicd to Humicane
Flayd, e bigh spatial s=solotion of occan sur
face winds measured by QuilSCAT impoves
computaion of the melslure ransmon, the veti-
cal protiles of moisiure sink and dfabatic haat-
ing, and the ditference betwaen evapamlion
and rateeare at e sudace,

The esuits were validated by fhe observar
tipns of surface rain and o profiles by the
TRMM.The close velationship belween the
dynaic and bydeglogic parameters is visiblz
in Figure 1 as Hiericane Floyd spproaches
ihe Baharnas on Septernler 13, 1999, Surface
wincs teed molstare into the hurricane The
maoisture urmy into \in, releases laleat heat,
and foels the storm. After the image in Figure
1 was taken, Hureicane Floyd twmed north. Its
strength and prodimity to the Atlanfic coast
caused the lergest evacualion of citizens in
U3, history Landfall of Hurticane Flapd on
Seprember 16 reslted in severe fiooding and
devastation in the Carolings,

A scattermeter wends miergwasa pulses o
the Eavths sudace aod measures the backseat-
ter power from (he surlace mughness. Over the
ez, the Dackscatter is largely due 1o small
feentimeser) waves on the stifare, which are
believed v be in equilibrium with the focat
wind stres: The backscatter power dipends
e aeely ore the magnitude of the wind stress,
Bt alse am the wind direction relative Lo ke
directicn af the mdai beam. The ability to
mezsure wind speed and direction wnder both
clear and doudy conditions is what makas the
seatleromeler unique

QuIKSCAT was launchied by MASA in June
1599 wilh a rdar scalterometer, SeaWinds, on
board [Graferal 1968)_ScaWinds provides &
continuous 1360 km swash, thes providing ever
92% coverage of the globa) ocean dailv The
standard wind products have 8 25-km resolu-
tion, bt e data nsed, in this study are
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preduced o have a space resatution of 12.5
kL Tais is significant iprovement cvar prei-
N1 seAteroTeters i manitoring huricanses,
The Na%s, Scastercmeter (HSCATY, which
failed n 1907, had 2 wide nadi=gap hetuween
twir Giitkm swaths, one on each side of the
spacenmltand a spatial resatulicn of 25 km;
the ks gap may prevend full coverage of a
hurricane [eg., Lir e al., 1997] The sratterome-
ters of European Remete Sensing (ERS) satet-
Jites, which bave been aperating slnce 1992,
have onby a segle 473Ham swath and & spatial
resalution of 50 kon. ERS scatterometers cover
anfy 0% of the global cesan daily and may
ks large porfions of Rutricanss.

TRMM i= jpint mission of NASA and the
Madonal Spare Develapment Agency (MAS-
DA of Fapan. ]t was launched in Nevember
1557 with & Tnicrewave imager and a precipi
lation radar onboard [Kugumerow of qf.,

1 932]_The mictowave imager measures radi-
anrce o 107 Ghz 1o 85 Ghz,Jrome whick: a

B

suite of parameters can be derived, including
the surface rminfall ovey oceans The spatial
resolution varies with frequenry, arting at 45
km gt 10 GHz to 5 km at 25 GHi The precipi-
lation radar sends radar pabies and measures
the backseatter frow the aimesphers, giving
TREM3 the untque ability to measurs the
three-dimensional rinfall distribution over
banh Yand and oeean. The horizontal rescius
tion is 4.5 km.The lovwdndication arbit of
THEMM iz designed to give an optiema) sampling
ke Jar monitoring rainall

Wind, the dynamic pakataeterand min, the
turelraligic parmeterare retated by the prin-
ciple of water and mass conservation. The
influence of the poean surface winds is not
confited W the surface, but instead i telt
throughout the aimaspharic column. The wer-
Ficel vetotity in pressure coordinate at a cer-
tain Jevel is the integrat of the wind dives
gence at that leved and all the levels belosw: jt
goverrts the vartical component of moishire
transport The difference between condensa-
tien and evapamtion per unit mass of air at
each level, called sppatent maisture sink ()
byWanai et al. [1973], it a fenction of the
MESAUTe transport &t that level. In convective
areas, the vertica] tansport s partfealary
important, and the accuracy of surface winds
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FIg 1, Hurricane Floyd 5 revealed by wind vectors (tohite arrows) fom SeaWinds and surliee
precipitation (eofor imege} fom the misrmaaue (mager on September 13, 1998, along the
Frouitid-trarces of Qb SCAT ana TRMM, wivich are aporoximately 78 minwies apart









