% 45 B4 1 0 AR - A Vol 45 No.1
2026 %2 A MARINE ENVIRONMENTAL SCIENCE February 2026

DOI: 10.3724/j.1007-6336.2024-x-0135

EFERAN “EiHE” WHEKXEFFRIII
RS H

WA, wRET, EH

(L EWE RS WS REER, IR 755 266100; 2.6 5 PV G PE22be BN TS QB F o ke, 1R —
W 572025)

B OE201555 04560 “EhR” ZT0OFUREAFFI AREe N, EHEBBARENL ., AX
T COAWST # & AL, A Sl 1 355 B ] 09 i R & 37, S B L 842 R A e 5% 96 30 A% B0 08 7 1 o
HAREERNERBENARERGTEH, ER2MBELEM (S1) AW (S2) MEREFQ
(S3) i AMBEB N, KAFH & NEKRKGIREB AN AEF G B RR S E BT & AT
FE24h REABYUHANBE R MW ESHEE. 2RXN, 6 R 0~6SmREBREEUZEEY #
ER,65~T5m AT HAPRAEEA, TSmUTEEHLEFREN . e NEEELY #HPHEE
Rk, FREBME, FRTHEL48m. HEBETT HFEE S KT FEE GRS

HL#
KER:BAEBRE; MR, AV 8 TR BETE
RESES:P731.11 XERFRIZAD: A X4 2:1007-6336(2026)01-0125-11

The impact of a spring super typhoon on sea surface temperature and heat budget

analysis in the Western Pacific
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Innovation Institute, Hainan Tropical Ocean University, Sanya 572025, China)

Abstract: Typhoon Maysak (2015 No. 04), the strongest typhoon in the western North Pacific in March over
the past 70 years, serves as a representative case for studying oceanic responses to typhoons. This study
employs the COAWST coupled model to simulate the ocean-atmosphere background fields during Maysak’s
passage, with model validation through comparisons of the typhoon’s track, wind field, and pressure. The
research focuses on near-inertial oscillations in sea surface temperature (SST), particularly the maximum
cooling effects observed at three points: the right side of the track (S1), the left side (S2), and the center (S3).
Results indicate a reduction in oscillation amplitude and an increase in frequency in the weaker typhoon
regions. A heat budget analysis quantitatively evaluates the dominant factors driving temperature changes 24
hours before and after the typhoon’s passage, as well as over the entire simulation period. Findings show that,
prior to the typhoon’s passage, vertical diffusion dominates temperature variation at depths of 0-65 m, while

both vertical diffusion and total advection contribute at 65—75 m, with total advection controlling below 75 m.
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After the typhoon, the depth of vertical diffusion’s influence becomes shallower, while advection extends

deeper, with the transition depth shifting to approximately 48 m. This study elucidates the depth-dependent

thermal response of the ocean to a springtime super typhoon.

Key words: mixing layer temperature; near-inertial oscillations; vertical diffusion; advection; temperature

change rate
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Fig. 1 Spatial distribution of sea surface temperature and temperature change rate at different depths during typhoon

intensification to a super typhoon
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Fig. 2 Spatial distribution of sea surface temperature and temperature change rate at different depths during typhoon

weakening to a strong typhoon
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Fig. 4 Vertical profiles of sea surface temperature and heat budget components at the A and B sections during typhoon onset
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Tab.1 Pearson correlation coefficients (p < 0.05) between vertical diffusion and temperature change rate at different depths before and after
typhoon passage at locations S1, S2, and S3
REE ST SU 27 S2J S3f S3J
0~3m 0.8560 0.9710 0.9437 0.9404 0.9357 0.8402
0~6m 0.8635 0.9647 0.9419 0.9285 0.9302 0.8341
0~8m 0.8680 0.9584 0.9391 0.9171 0.9206 0.8256
0~11m 0.8707 0.9526 0.9360 0.9072 0.9135 0.8159
0~14m 0.8731 0.9479 0.9332 0.8947 0.9104 0.8052
0~17m 0.8760 0.9439 0.9307 0.8839 0.9084 0.7677
0~21m 0.8799 0.9396 0.9285 0.8740 0.9067 0.6772
0~25m 0.8843 0.9303 0.9266 0.8629 0.9025 0.6122
0~29m 0.8888 0.9162 0.9248 0.8480 0.8963 0.5498
0~35m 0.8934 0.8816 0.9218 0.8211 0.8756 0.4885
0~41m 0.8967 0.7847 0.9137 0.7362 0.8179 0.4368
0~48m 0.8922 0.6307 0.9020 0.5247 0.7475 0.3949
0~56m 0.8811 0.4705 0.8836 0.3446 0.6987 0.3588
0~65m 0.8414 0.3586 0.8618 0.2413 0.6283 0.3266
0~75m 0.7023 0.2808 0.7882 0.1894 0.5371 0.2911
0~86m 0.5726 0.2164 0.5951 0.1656 0.4148 0.2559
0~98m 0.5759 0.1805 0.5264 0.1585 0.3003 0.2274
0~112m 0.5095 0.1691 0.4813 0.1558 0.2199 0.2066
0~127m 0.4820 0.1678 0.4622 0.1539 0.1716 0.1929
0~143m 0.4701 0.1634 0.4398 0.1519 0.1490 0.1829
0~161m 0.4535 0.1597 0.4208 0.1494 0.1398 0.1747
0~179m 0.4321 0.1579 0.4080 0.1474 0.1362 0.1705
0~199m 0.4184 0.1567 0.4004 0.1455 0.1351 0.1686
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T2 T HRAEEETE 0~ 200 m 7K RN
ST U 55 R A A R 2 TR A DG R A AR A
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2 EHEE, BRI, 6 XS 5ET S1 A&
BIAH M R B 75 m BEEEAL IR F 0.8, i 5 Kt
BEJETE 48 m PRI Ak ik B[R BE 1 /K 5 S2 v B 7E
5 G BEHT 86 m R BEAMAH XA REGAH 0.8, i
BEJ5 AE 48 m VR B Ab 3k 1 B A5 S3 A0 B B 2%

L, o BT AT AE 86 m IR IEAL A SC M R BAH] 0.8,
WA TR 35 m REAL IR BX —K K. AR
BORH] 0.8 103 3 Z A6 o JEAH G AE, X —
BGR] B KB 23 T BUR - J A S R K
JEWN XA R B E AR . TR AYK
JZEHh, USRI, P332 B 5 XU
SR I 06K 553 5 1177 45 KU B2 AR DX, - 3
RIS MRV R RS 8 i
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Tab.2 Pearson correlation coefficients (P < 0.05) between total advection and temperature change rate at different depths before and after

typhoon passage at locations S1, S2, and S3

WREE ST S S2Rif S2J5 S3Hij S3JF

0~3m 0.6193 0.5725 0.2640 0.3014 0.0311 0.3718
0~6m 0.6320 0.5904 0.2893 0.3174 0.0252 0.3960
0~8m 0.6454 0.5921 0.3161 0.3375 0.0780 0.4202
0~11m 0.6600 0.5913 0.3425 0.3650 0.1316 0.4497
0~14m 0.6750 0.5879 0.3666 0.3800 0.1722 0.4835
0~17m 0.6892 0.5894 0.3876 0.3916 0.1947 0.5290
0~21m 0.7016 0.5904 0.4067 0.4093 0.2156 0.6029
0~25m 0.7128 0.5818 0.4247 0.4237 0.2443 0.6802
0~29m 0.7229 0.5810 0.4411 0.4396 0.2576 0.7453
0~35m 0.7309 0.5958 0.4538 0.4826 0.2657 0.8047
0~41m 0.7356 0.6924 0.4640 0.6233 0.2387 0.8455
0~48m 0.7252 0.8329 0.4865 0.8351 0.3798 0.8751
0~56m 0.7175 0.9109 0.5205 0.9297 0.4561 0.8974
0~65m 0.7398 0.9487 0.5616 0.9661 0.5558 0.9154
0~75m 0.8371 0.9698 0.7141 0.9795 0.6701 0.9333
0~86m 0.9201 0.9819 0.8933 0.9844 0.7986 0.9487
0~98m 0.9511 0.9874 0.9535 0.9857 0.8902 0.9597
0~112m 0.9615 0.9887 0.9616 0.9862 0.9374 0.9668
0~127m 0.9652 0.9891 0.9644 0.9866 0.9601 0.9711
0~143m 0.9667 0.9896 0.9677 0.9869 0.9696 0.9741
0~161m 0.9689 0.9901 0.9704 0.9873 0.9731 0.9764
0~179 m 0.9718 0.9903 0.9722 0.9877 0.9747 0.9776
0~199m 0.9736 0.9904 0.9731 0.9880 0.9755 0.9781

g5 LR, 7ER A G KGR TELL T, 0 ~ 65 m
7K )2 R 3 AR A T A2 B TR B D s Tk
FEMA 5 T AE 65 ~ 75 m VRS Fl N, 3 B9 BOR1LEL
S [FVE A, X R AR A R AR R 75 m LR
BRI K 2 T A A ) 3 B A2 31 P 3 B 3
M KU 5% S O T R Y S 2,

B A A E TR B, S 3 5
0 EEROKZY R, FECE S KT B,
0 ~ 35 m MY7K 2 B A8 b = 2 A2 3 9 B I,
35 m AT TR BE (1Y 7K )2 i B A8 A ) fl SR 3
T fEG G EE 24 h )5, KR R
ERY 48 m, ILEF 48 m L /K2 AR E AL 32
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