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Study period: 1979 — 2017
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- Q (\/i &t | Environmental variables (ERAD5)

o IO ' : :

" T 10 20 TFE 0 TrE T0E TR 0 * vertical shear of zonal wind (V5 ): 200mb — 850mb

* relative humidity (RH): 600mb
Study area: WNP (0° - 35°N, 100° - 188°E) * absolute vorticity (Vor): 850mb
(Spatial resolution: 1° x 1°, Temporal resolution: Daily )

(Gray, 1975; Wang & Moon, 2017a; Wei et al., 2018)
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(a) Semiannual

(b) Annual
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NSCS: northern South China Sea;
OAEP: oceanic areas east of the Philippines;
SEWNP: southeastern part of western north Pacific.

NSCS, OAEP: Semiannual and annual time scales
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Figure 1. Spatial distributions of significant TC variations on (a)
semiannual (b) annual (c) ENSO timescales

Possible mechanisms:
For NSCS and OAEP,

\ more favorable environmental variables, e.g.

a. smaller vertical shear of zonal wind,
higher SST;

\ (Gray & Brody, 1967; Yuan et al., 2007)

b. higher Coriolis force;
(Gray, 1979; Wang et al., 2007)
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(a) Semiannual

(b) Annual
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Figure 1. Spatial distributions of significant TC variations on (a)
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SEWNP: ENSO time scale

Possible mechanisms:
For SEWNDP,

A southeast-northwest oscillation of TC

genesis induced by

a. east-west Walker Circulation variation

(warmer and higher RH air);

(Chan, 1985)

b. eastward extension — westward retraction

of the monsoon trough (greater vorticity);
(Du et al., 2011; Wang & Chan, 2002)

c. intertropical convergence zone (ITCZ)
(Wang & Magnusdottir, 2006)
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Figure 2. Time-frequency profiles for (e) NSCS (f) OAEP1 (g) OAEP2
(h) SEWNP. The color bar shows the unitless spectra power; the right
columns are the global wavelet spectra averaged over 39 years. 7

(Wang et al, 2013)
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Figure 2. Time-frequency profiles for (e) NSCS (f) OAEP1 (g) OAEP2
(h) SEWNP. The color bar shows the unitless spectra power; the right

columns are the global wavelet spectra averaged over 39 years.
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Results — Linear Relationships
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(e) Adjusted R-square on Test Set
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(a) Adjusted R-square
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(e) Adjusted R-square on Test Set
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Figure 3. (a) Adjusted R-squared for 39
models fitting. Coefficients of (b) Vzs (c)
RH (d) Vor are averaged among the 39
models. (e) Adjusted R-square on test
set, i.e., the left-out year for prediction.
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Results — Nonlinear Relationships
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* There are significant semiannual and annual variations of TC genesis over
the northern South China Sea and oceanic areas east of the Philippines.

* Variations on the El Nino-Southern Oscillation timescale are prominent
between 5-10°N, 155-160°E.

* Over northern South China Sea and oceanic areas east of the Philippines,
40% of the reconstructed TC variance can be explained by vertical shear of
zonal wind, relative humidity, and absolute vorticity.

* The reconstructed TC series near (160°E, 7°N) has strong but varying
in-phase relationships with El Niho—Southern Oscillation.
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