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INTRODUCTION METHOD : ° .
Accumulated Cyclone Energy (ACE) has been widely used Data Sources | -~ . . s o i o a0 0w 3 — | |
to estimate the accumulated tropical cyclone (TC) energy In this study, the JMA best track dataset (Japan ' s - il | b
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and TC activeness over different oceanic basins. However, Meteorological Agency, 2020) is used to calculate the ACE — ""';:.-H”'“ T e
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ACE has its own limitation when being used as an index to and SACE over the WNP, and the extended best-track ' ol “ 5 mm[’ N
infer the accumulated TC kinetic energy. The main reason is (EBT, Demuth et al., 2006) dataset is used for the NA TCs. : o . » ﬁ f famwﬁﬂ '

ACE and Scaled SACE
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ACE solely depends on the TC maximum wind speed given This study focuses on the periods when wind radii data is - T : UL LT Ny NIV E PN PR
by the meteorological agencies, while neglects the size and available, which are 1977-2018 over the WNP, and 1988- " E 0 1WE 1S0E (65E 180 " (ISE 120E 1WE 150E 165 w o ; e 20 205 W0 20 A0 s o0 v
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structure changes of TC. However, the accumulated kinetic 2018 over the NA. In the JMA best track dataset, the 30 : r | U / A | .
energy for individual TCs varies largely regarding their and 50 knot wind radii are calculated using 10-minute ' iy n
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sizes and structures. An example could be Hato (2017) and sustained wind speed, while the 34 and 50 knot wind radii NG | ﬂ 100 %5 ;00 2005 20 2018 ot 2w w05 20 2
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Mangkhut (2018). They have similar maximum wind speed are calculated using 1-minute sustained wind speed in the e el o v o ol e e o Left figure: (a-b) ACE and scaled SACE (right axis) with Cat. 1+ TC day (a) and Cat.

. . .o o . . . . ; S0°N iy . . . . . .
but very different sturecture as they were apporaching the EBT. The radii unit in both datasets is nautical mile (nm). | = N> ) = 3+ ICday (b) in WNP. (c-d) in NA. Right figure: ACE and scaled SACE (right axis)
. ' - An 0 . with average TC size (a) and average Cat. 3+ TC size (b). (c-d) in NA.
coast of Guangdong, China (See figures below). - - g N

Methodology ‘il il
To resolve the empirical wind speed profile of TC, two well- . s B W ey . i 0.a%
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known approximations, the modified Rankine vortex model o o , e
d the Holland 8 del dh Ranki (a-c): SACE’s distribution in WNP and (d-f): ACE’s distribution in WNP. (g-1): o
and the Holland 50 models, are used here (e'g" ANKINE, SACE’s distrubition in NA and (j-1): ACE’s distribution in NA. The right row: Tropical o
1882; Hughes, 1952; Holland, 1980). Cylone (TS) category, the middle row: Cat. 1-2 TC category, and the left: Cat. 3+ T e
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o B Y T e e R T ST (a-b) : Difference between asymmetric structure and symmetric sturcture using
v(r) = Voax ) -exp |1 — ) r<r.

SACE method in WNP (a) and NA (b)

Hato (2017) Mankghut (2018) r r - (a-b) : The spatial distribution of average TC size in WNP (a) and NA (b)

| | | | .In order to include the irppacts of TC’s size an.d stru.cture Temporal Variability Images Conclusion | | R
The trend estimations can be considerably shifted by in the SACE, each angle in the TC polar coordinate is . SACE shows differences in spatial distribution compared

using different datasets as different agencies have distinct integrated to calculate the index. Quadrant data is used for Tl | | iy [ercesceran to ACE. In WNP, the larger values shift to the open ocean
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and are more concentrated. In NA, larger values shift to
highere latitudes and Cat. 1-2 TC is the main contributor.

methods for estimating the TC maximum wind speed (Song EBT, and the below equation is used to approximate the
et al., 2010; Knapp and Kruk, 2010; Yu and Chiu, 2012). angular variation of wind radii in the NWP:
It could be explained by the average size distribution.

It is also worth noting that TCs” average sizes vary largely B _ R
r(f) =rsinf — *-I'r nosin @ +mn - . The new index SACE shows differences in temporal vari-

betwwen different basins (Chavas and Emanuel, 2010). |
Lastly, the new SACE index in final form is defined as: 977 1980 r r ' 2015 2018 ability compared to ACE. In WNP, compared to ACE,
TV InA HERD , 300 —— : . . . — SACE has a more obvious downward trending after 1997
Period Period Period SACE = f; I " f;” vir)® -r drd@ dt 250 _‘ | and 2005. In NA, The 2005 Atlantic hurricane season is
1975-1969 1975-1969 1975-1969 gl | | . not the maximum value in SACE. SACE is very well cor-
related with TC day parameters and TC size. ACE is poor-

N e "] | TNV Y | ly correlated with TC size. Additionally, three WNP SACE
RESULTS AND CONCLUSION | - ' values in 3 ENSO years indicate complexity in the relation-

1988 1990 1995 2000 2005 2010 2015 2018

Additionally, Studies (e-g-a Wong and Chan, 2004, S . . . . (a): ACE vs scaled SACE in WNP with their 10-year moving averages. The arrows Ship between TC CNeray and climatalogical environment.
Musgrave et al., 2012) show that the TC size, asymmetric patial Distribution Images highlight three ENSO years. (b): ACE vs scaled SACE in NA with their 10-year mov- . Assymetry could potentially deducts the accumulated TC
structure, and intensity are closely related with each other. S D S A energy assuming size unchanged.

Hence, these links should be considered by taking TC size Sl S Ty | | | -
and structure into account when designing a metric for g
demonstrating TC accumulated energy and activeness. » L i
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