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Fig.2 The track of Typhoon "Lekima"
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Fig.3 Time series of minimum sea level pressure (a) and
maximum wind speed (b) of Typhoon "Lekima"
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Fig.4 The distributions of SST at every 12 hours in the "hourly-SST" experiment
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Fig.4 (Continued)
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Fig.5 Patterns of the difference between the SST of the "hourly-SST" and "daily-SST" experiments at every 12 hours
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Fig.6 Time series of the mean SST (a), sensible heat flux (b) and latent heat flux (c) within the radius of 100 km for Typhoon

"Lekima"
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Fig.7 The radius-height section of the difference of water vapor (a), vertical velocity (b) and potential temperature (c) averaged

during 30~84 h between the "hourly-SST" and "daily-SST" experiments

18  “hourly-SST {6 F1“daily-SST IR AL 1 & KL F)
e NG S eI TR e
Fig.8 Time series of the radius of max wind speed for
Typhoon "Lekima" in the "hourly-SST" and "daily-SST"
experiments
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Fig.9 The radius dependent curves of vorticity centered on
Typhoon "Lekima" averaged during 30~84 h simulated by the
"hourly-SST" and "daily-SST" experiments

55, “hourly-SST” i B A 40 1) 15 LR 45 114 10 o5 e (L
BRHEERELENZ., WERGRPOEEGHTES
WSS FG A, A5 & RS . 1] 10 JRR Y2 M 4
RIGTE 36~~96 h I[H] 3% 12 h (1) £ B 22 At 1) T 1
O3 o AR 1T (A5 5 2 1) o gy e Ak B N AZ X
B, A4 0] ) KU R, 5 KU

3 #HEREE

ARSCHET WRF A, 2R AN [R) A 1) T I 53030
%t 2019 4F A4 5 5 XA 35 5 7 HEAT TR, BRI
TS [R5 30 7 08 5 B ALL R 20 o 44
ELGE

A [F)BR B T i 30 37 % 5 KR 35 55 7
FEASEALL AR 52 Wi AE /), P2 ISR AL Y £ XL A

10  “hourly-SST” i H F1“daily-SST i B 7 36~ 96 h A A% 12 h 1Y f Bl 2% 540415 (BARL . m¥s)
Fig.10 The radius-height sections of differences of angular momentum at every 12 hours during 36~96 h between the "hourly-

SST" and "daily-SST" experiments (unit: m?/s)
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Effect of sea surface temperature forcing with different frequency on the
simulation of Typhoon "'Lekima™

YI Kan', YAO Jiawei”, LI Xiang®, DU Mengjiao', ZHANG Yunfei’, LUO Jiaqi’, WANG Chengqi’
(1. Science and Technology Research Institute of China Three Gorges Corporation,Beijing 100038, China; 2. Key Laboratory of marine disaster prediction

technology, National Marine Environmental Forecasting Center, Ministry of natural resources, Beijing 100081, China)

Abstract: Utilizing the sea surface temperature (SST) forcing fields with different time resolution, the super
Typhoon "Lekima" is simulated by the Weather Research and Forecasting model. The result shows that, the effect
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of SST forcing with different time resolution on the track of the typhoon can be ignored, but the effect on the
intensity of typhoon is significant. Compared with the daily averaged SST forcing field, the SST forcing with
high time resolution contains the signal before the SST-TC interaction which induces one warmer eddy on the
track of the typhoon, and finally leads to a stronger typhoon. The simulated track with high time resolution SST is
closer to the best track of Typhoon "Lekima" of CMA, especially during rapid intensification phase. Through the
analysis of thermodynamic and dynamic processes during Typhoon "Lekima", it is found that: SST forcing field
with high time resolution generates increased water vapor into the typhoon center and releases the latent heat of
condensation, leading to the enhancement of the secondary circulation. The enhancement of convection makes the
downdraft in the core region stronger, then strengthens the warm core, decreases the sea level pressure of the
typhoon center, finally leads to the intensification of the typhoon. Meanwhile, the enhancement of inflow makes
more vorticity and angular momentum transport to the typhoon center, which leads to compact typhoon structure
and increases the mean tangential wind, finally produces a stronger typhoon.

Key words:sea surface temperature; intensity of typhoon; time resolution; secondary circulation



