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Relationship between the Tropical Sea Surface Temperature Distribution and
Initiation Timing of the Typhoon Season in the Northwestern Pacific

Kim, Donghee and Kim, Hyeong-Seog’

Ocean Science and Technology School, Korea Maritime and Ocean University, Busan, Korea

ABSTRACT

This study examined the relationship between the initiation timing typhoon season in the Northwestern Pacific
and the tropical sea surface temperature (SST) using a numerical simulation. The initiation timing of the typhoon
season is closely associated with SSTs over the Indian Ocean (IO) and the eastern Pacific (EP) in the preceding
winter and early-spring. The experiment based on the Weather and Research Forecast (WRF) model showed that
the start date of the typhoon season is delayed for about one month when the SSTs over the IO and the EP increase
in the preceding winter. The forced tropical SST pattern induces anticyclonic anomalies in the Northwestern Pacific,
which is an unfavorable condition for typhoon development, and hence it could delay the initiation of the typhoon

season.
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Fig. 1. Time series of the start and the end dates of TC season in the WNP (black lines). Dashed lines denote
linear trends for the periods 1951~2014 of the start and the end dates. The red (blue) circles denote the
start of TC season following the El Nino (La Nina) in the preceding winter.
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(b) Correlation: SST (MAM) & start date of the TC season
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Fig. 2. Correlation between the start date of the TC season and SST in previous winter (a, from previous Decem-
ber to following February) and following spring (b, from March to May). Solid lines and dashed lines denote
positive and negative values, respectively, and green lines denote zero. Shading denotes more than 95%

confidence.
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Fig. 3. (a) Global and (b) regional model domains.
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Table 1. Design of experiments. |0 and EP denote the Indian Ocean (20°S-20°N, 40°E-100°E) and the East Pacific

(20°S-20°N, 80°W-180°W), respectively

Simulation time

Experiments SST boundary condition (Ensemble number) Initialized date
CNTL Climatological OISST (1971~2000) 50 months (1) 25 Dec
Climatological OISST (1971~2000) + SST anomaly of strong El Nino
EXP_EN Years (1982/1983, 1997/1998) in 10, EP 14 months (4)  04,11,18,25 Dec
EXP 2016 OISST for simulating years (2015, 2016) 10 months (4) 02,09,16,23 Dec

SST forcing ( EXP_EN — CNTL)

Fig. 4. Difference in the sea surface temperature boundary conditions for the simulations of EXP_EN and CNTL.
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Monthly Occurrences of TC
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Fig. 5. Distribution of monthly mean TC frequency in
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Table 2. Statistics of the TC season for observations Monthly occurrencesof TC

and simulations 6.0
EXP_2016
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