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Year Name Begin (UTC) End (UTC) Sample
2010 Omais 03/23/1800 03/25/1200 8
Conson 07/11/1800 07/12/1800 5
Dianmu 08/08/1800 08/10/1200 8
Mindulle 08/23/0600 08/23/0600 1
Lionrock 08/28/1200 08/31/1800 14
Malou 09/03/1800 09/06/0000 10
Fanapi 09/15/0600 09/18/1200 14
Malakas 09/21/0600 09/25/0600 17
Megi 10/13/0600 10/17/1200 18
Chaba 10/24/1800 10/29/1800 21
2011 Songda 05/21/1200 05/28/1800 30
Meari 06/22/1800 06/25/1800 13
Ma-On 07/12/0600 07/18/0600 25
Muifa 07/28/0600 08/04/0000 28
Merbok 08/03/1800 08/09/0000 22
Nanmadol 08/23/1200 08/26/0000 11
Talas 08/25/1800 09/02/0000 30
Noru 09/03/1200 09/04/1200 5
Kulap 09/07/0600 09/08/1200 6
Roke 09/15/1800 09/20/1200 20
Sonca 09/16/0600 09/20/0000 16
Nesat 09/23/1800 09/26/1200 12
Nalgae 09/27/1800 09/30/1800 13
2012 Pakhar 03/29/0600 03/31/1800 10
Sanvu 05/21/1800 05/27/1200 24
Mawar 06/01/1200 06/06/0000 19
Guchol 06/12/0600 06/18/1800 27
Talim 06/18/0600 06/20/0000 8
Khanun 07/16/1200 07/18/0000 7
Saola 07/28/1800 08/01/0600 15
Damrey 07/29/1200 07/31/1800 10
Haikui 08/04/0600 08/07/1200 14
Kirogi 08/05/1800 08/10/0000 18
Kai-Tak 08/13/0600 08/14/0600 5
Tembin 08/19/0600 08/23/0600 17
Bolaven 08/20/0600 08/27/1200 30
Sanba 09/11/0600 09/16/1200 22
Jelawat 09/20/1800 09/29/1200 36
Ewiniar 09/24/1800 09/28/1200 16
Maliksi 10/01/1200 10/03/0600 8
Prapiroon 10/07/1800 10/19/0600 47
Maria 10/14/1200 10/18/0600 16
Bopha 11/27/0600 12/03/0600 25
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(a) (d) (2)
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1.5 ~ > / + 45 -\ = / + 454\ ~— /-
204 7% S 20 5% 5% = 2.0 8% wo b
25 - - * Samplgs 1N=’139] — 25 N * Samples (N=103) - 25 - oy * Sampigs(N=144) -
3.0 T T T T T T T T T 3.0 —— T 3.0 e e e B e
3.0-25-20-1.5-1.0-0.5 0.0 0.5 1.0 1.5 20 2.5 3.0 3.0-25-20-1.5-1.0-05 0.0 0.5 1.0 1.5 2.0 25 3.0 3.0-25-20-15-1.0-05 0.0 0.5 1.0 1.5 2.0 25 3.0
Degree longitude Degree longitude Degree longitude

(b) (e) (h)

Asymmetries convection(SV It5,CAT1-2) Asymmetries convection(SV 5-7.5,CAT1-2) Asymmetries convection(SV gt7.5,CAT1-2)

3.0 1 1 1 1 1 1 1 1 1 1 1 3.0 1 1 1 ) 1 1 1 1 1 1 3.0 ! 1 1 1 7/\7 1 71777 1 ! 1 1
25 el SN - 25 Pl Y - 25 x L
20 - A% %% |- 20 -4 5% 3 % - 2.0 | 7%
1549 / \ b 154 / \ 1.5 -
/ ."' - - X / . N \ 10 / ek,
1.0 o o WL - 1.0 - p L \ - 0 \ -
8 [ alhe* . \ 8 / o/ Rkl 4 g [ 7 o B X \
2 05 - e g - 2 o5 g* xR \ - 2 05 = ‘- -
F [ =, « 2 [ . « B [ . \
@ 00 -7 ro@ 00 p——————{—ww - i r g 00 I | r
2 \ B i ® \ I g /
? -0.5 — * & / ' 2 -0.5 \ / - 2 05 | \ x |
\ A / \ 9 [ \ \ ; / /
S 104\ \Cx / 2 04\ |- 1.0 4 P L
454 = / + 454\ —— /- 154\ B el /I
\ - / \ / % 1
20 4 16% 14% 2.0 - 5% 0% - 2.0 % 1% -
25 % * Samples (N=57) |- 25 S * Samples(N=52) |- 25 | L * Samples (N=74) -
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il CMORPH {7 2 3 MR sl 2 45 5
(%% 4)> CTL 40 2 [ /KRS % AR AE T EY)
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(619%) % re5 > [T CACEE e L o 2 2 7 UL i g
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Name Begin(UTC) End(UTC) Sample
2012 Hi#f(Sanvu) 05/21/1800 05/27/1200 24
2012 7+ (Guchol) 06/12/0600 06/18/1800 27
2012 #fi$iE (Bolaven) 08/20/0600 08/27/1200 30
2012 7HrEE(Jelawat) 09/20/1800 09/29/1200 36
2012 EELEw(Prapiroon) 10/07/1800 10/19/0600 47
2012 & &£ (Bopha) 11/27/0600 12/03/0600 25
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C850 117 (62%) 53 (28%) 16 (9%) 2 (1%) 188
R4 108 (58%) 61 (33%) 15 (8%) 3 (1%) 187
Inner 82 (52%) 40 (26%) 18 (11%) 17 (11%) 157
Outer 114 (61%) 55 (30%) 13 (7%) 4 (2%) 186
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ABSTRACT

Climate Prediction Center MORPHing technique (CMORPH) produces global precipitation analyses at
very high spatial and temporal resolution. This technique uses precipitation estimates that have been derived
from low orbiter satellite microwave observations exclusively, and whose features are transported via spatial
propagation information that is obtained entirely from geostationary satellite IR data. CMORPH incorporate
precipitation estimates derived from the passive microwaves aboard the DMSP 13, 14 & 15 (SSM/I), the
NOAA-15, 16, 17 & 18 (AMSU-B), and AMSR-E and TMI aboard NASA's Aqua and TRMM spacecraft,
respectively. More continuous and complete information on the spatial-temporal resolution analysis through the

integration of technology.

This study examines the environmental vertical wind shear (VWS) and the inner-core rainfall asymmetry
of tropical cyclones (TCs) by the NCEP FNL operational global analysis data and the CMORPH global
precipitation estimates from 43 TCs between 2010 and 2012 over the western North Pacific. In cases study
sorted in different TC intensity, it is found that the features of rainfall rate from CMORPH retrievals are the
same as the characteristics of convection depicted from the observation Special Sensor Microwave Imager/
Sounder (SSMIS). Based on a series of composite analyses, the most distributive centers of TC rainfall
(DCTR)were concentrated in the down shear-left side of TC that is consistent with previous studies. In addition,
this study investigates the differences of TC rainfall distribution in different strength of environmental VWS
and TC intensity. Results show that the obvious displacement of DCTR occur easily within the same
environmental VWS strength for weaker TCs. When the TC intensity becomes stronger, its compact structure

and high integrity convection are relatively more resistant to the effect of VWS, the DCTR tends to locate in
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the inner core of TC. As the VWS increases, the DCTR shifts more away from the inner core for the same TC

intensity.

In order to confirm the accuracy and availability of the analytical method in this study, several sensitivity
tests are implemented to compare to original metric (CTL), such as different definition of TC center (C850),
threshold of high rainfall rate (R4), and regions of analysis (Inner and Outer). The compared results of the
displacement of DCTR are very similar among C850, R4and CTL. Moreover, it is found that the changes of
DCTR are dominated by the rainfall of the outer spiral rain bands by comparing the results between Outer and
CTL tests. The DCTR of Inner test shows more symmetric than that of Outer test. In overall, there are no
obvious difference of DCTR among all sensitivity tests, and it is found that most displacement of DCTR were
located at the downshear-left side of TC (more than 50%). This result also represents the composite of DTCR
are not obviously influenced by the definition of the analytical method and demonstrates the finding of this

study is reasonable.

Key Words: CMORPH, Distributive center of TC rainfall, Vertical wind shear, Downshear-left side.
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