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Tropical Cyclone (TC) activities can be only globally tracked and moni
by satellite remote sensing. The Geostationary satellite Infrared/Visible
(GEO IR/VIS) sensors provide frequent observations of TCs, but only for top
of TC clouds. Low Earth Orbit (LEO) satellite passive microwave (PMW
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sensors can provide high spatial ruuhm(m but ww ﬁ\;quuﬂ uhy.r\'a\v(ms of
TCs. The .mmm coni PMW sensors for TC tracking and
monitoring are the Defense Muwmlugu\ Soclie mem (DMSP)

Special Sensor Mu.m\vav and Tmager (SSM/T) series, the Special Sensor
Microwave Imager/Sounder (SSMIS) series, Ad»anced Microwave Scanning
Radiometer for EOS (AMSR-E), AMSR2, Tropical Rainfall Measuring
Mission (TRMM) Microwave Imager (TMI), Global = Precipitation
Measurement (GPM) Microwave Imager (GMI).

The extremely amount of precipitation is one of the leading factors on
impacts from e newly released NASA GPROF precipitation

data for all PMW sensors provides a golden opportunity to improve our Indian Ocean ‘Western Pacific Central Pacific oo
i ion.  Thi ased on the long-term an S is s aci antic Oces . . ; . .
. Ths sl i o e b e Southern Hemisphere Eastern Paci Atlantic Ocean Adlantic Cat 3-5 TCs West Pacific Cat 35 TCs

1 of TC mavcment and dieeion of the 200-
850 mb vertical wind shear. F

Fig. 4: Precipitation patterns of major hurricanes over Atlantic basin in 1998-2012. The white
arrow s for direction of TC movement or vertical wind shear. Left panel is for adjustment
of direction of TC movement, while right panel is for adjustment of dircction of vertical
wind shear._ Their different impacts are obvious in this figure.

Classification of Tropical Cyclones

Fig, St Same s Figure 4 excep for West Pacifc. The egional difeences of 1€ preciptaton re

However, The maximum rainfall located in the downshear left (DSL) quadrant is
The features of GPROF TC precipitation are utilized to assess uncertainties o o o TC category and every basin.
of JAXA Global Satellite Mapping of Precipitation (GSMaP) hourly rain
products for TC applications,

Datasets
\ 1: NASA GPM GPROF precipitation in 1998-2012

2: JAXA GSMaP precipitation in 20002012
3: NRLTC database in 19872012
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Brightness temperatures of TCs observed by all available conical scan PMW sensors collcted and calibrated \ s 3 i
to 89 Gz at high frequency channels, center-fied with ARCHER and interpolated to 1km x1km with f ©i o o1 ¥ e
Backus-Gilbert scheme are processed and archived at NRL-Monterey, along with their Vrmas, minimum 1 3 3 e
surfuce pressure, and motion direction. This database can be used for studies of TC climatology. -= i i
characteistics of intensity and evolution, and other applications. Table 1 presents distrbutions of the GPROF 1 20 > =]
Drecipiation for TCs in 1998.2012 5 \ 2 = <-4
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A i | | I I ° N I o Fig. 7: Same as Figure 6, except with adjustment of the 200-850 mb wind shear direction. The white arrow is direction of the vertical wind shear
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Fig. 2: Precipitation distributions of global TCs at cach category for composition technique of (a) north direction, (b) direction of TC movement, and (c) direction of 200-850 mb wind shear. The white arrow is for -
¥ Sircton of TC movement or vertiealwind shea. A comssten TC precptaton patte Sown with Adjuslmt(;nlun direction of the vertical wind shear. s 2. The azimuthal-averaged radius distribution of precipitation at cach TC category
i i displays a radius decrease of the maximum rain locations with increase of the
: 21 TC intensity.
Composite Precipitation Patterns for Global Major Hurricanes in 1998-2012 i
P P A I H i 3. The maximum rainfall is mostly located in the forward quadrants of TC
: 4 i it with evident regional differences.
ﬁv Fig. 3: Comparison of TC precipitation patterns from different ~ ~QM movemen 8!
Compusition method ot lobl major huricanes. The e GPROF GSMaP
middle and right panel ~ is for composition with 4. The dominant factor in determining TC precipitation distribution is direction of
Grection, disccton b TC movement, 12 diection of 300 == the 200-850 mb vertical wind shear. The maximum rainfall is consistently
5?;0- _""""n‘ff;'?(l. wind sher, Ejsﬁé'}ﬁl" “'}’m(’_f&;j‘;’sg "“0‘; e located in the dowshear left quadrant for every TC category. For both TD and
i Wind shear. The mportant impact by ditcction of TC - - = P = TS categories, the maximum rainfall is located along the shear direction.
movement and direction of vertical wind shear is
demonstrated. Fig. 8: Comparison of global TC precipitation azimuthal-averaged radius patterns between GPROF 5. GSMaP can present realistic characteristics of TC precipitation, however, there
and GSMaP in 2000-2012 . Both similarity and difference are clearly shown here. Key stats are \ are uncertainties associated with rain intensity and distributions for TC
f inserted. \._ applicaions




