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Fig. 2 Change of sea surface temperature (SST) ((a)—(c)) and temperature (d) before and

after the passage of tropical cyclone Harold
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Fig. 3 Change of sea surface salinity (SSS) ((a)—(c¢)) and salinity (d) before and after the passage of tropical cyclone Harold
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Fig. 4 Sea surface height anomaly (SSHA) before and after the passage of tropical cyclone Harold
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Fig. 5 Change of sea surface Chlorophyll-a concentration ((a)—(c)) and Chlorophyll-a concentration (d) before and

after the passage of tropical cyclone Harold
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Fig. 6 Upper ocean temperature profiles observed by Argo float 6903024 before and after the passage of tropical cyclone Harold



22 Bl OE KR

e

I 2026 4F

B SR AE o AR SO BGC-Argo 77 A1 B0 43 #r 2
FNRFE 2R (0~120 m RBE) YR ER B R %
WA, W61 3 29—4 H 13 H Argo
TSI A5 2 /Y L )2 0 v R R R s . 25 R R,
Harold Fid5507 3 H 29—4 H 4 H, EE¥HE 0~40 m
TR AR R PR B2 28.3 °C. R )R Y
4 H 10—13 H, 27 0~40 m BRI B SF 1
R 27,3 °C, RIZM KRG L 1 °C,28 CHEIR
RERTHR . TEKEE 80 m B AL, 24. 5 CAEIRLAE 4
H 7 B3] —AB81 B8 1) B4 F. XF H Harold 48
AEETE BT (B 6 (b) 2L R A2, B TiER)Z
40 m DAV B E IR Z A0, E 40~60 m AKIRLL,
T IES B THR L TE 60 m LATR AR F I N PR | |
BRI T B -3 - ) =2 4544

LR EEEL FE R AR AL an 1l 7 R, Harold 2 58
HI BRI 0~30 m IREENER R 1 — P8R

5

(=)
f=1
T

R JE Depth/m

©

e
\
1
w

e _ ___O1_ S

N
/

35.8 %4.5 35 35.5 36
(b) —— Pre-TC
—— During-TC
—— Post-TC

30t
Z g
£ ¥
b} o
i::( 2 60t
& o
35.2 K
00

04-01 04-04 04-07 04-10
A (8] Date

120 A
34.8 120

2974 34. 95 M\ 30 m TREEFFUG E6 B RS B 0, 29 7E 30~
40 m Z [AJER—AS/MEERBEERE . Harold 158 )5, I
JEMFE 0~30 m TREE N IY-F- 3438 B -+ & 35. 2, A4
FadBEnn. Eh R B3 T 0. 3, [RIAT,30~60 m E
PN R R BE 280, T 60 mo DAVR By R £6 B O 72 A=
AL A R B BR)Z I K IR AE 60 m IR EETE AL
— N EREEERZ UL 7(b)) . #E 4 H 7 BT,
JKIR 80 m i B AL By 35. 4 S HL& W B EH T I
Bl 7Ca)) . A[ET 2R B N, 3 BNz 2R A
BIE IS Wi L 52 2% 2 9 TR B2 00, L T 7 AN 4 57 B4
1k, 5% RAE G, Harold i35 5 R A 0~30 m &
JE A i B R I ER R EE A 0. 3, BB S i B )5 JLR Y
(4 7 10—13 H) FRJZ M3 1 £8 B2 3G hn 5k b 2 (UL &
7(b)) ., BRI Harold ¥ 1 1 WL 4k 1 2 5838
RS2 IR Y 36 [ 4544 S

EhE Salinity

((a)Harold i 58] (3 H 29 H—4 H 13 H) b2 3k B BEVR 2 A A0 iy 0 i ], BB 5 iR 4y 35. 4 MAR(EZR, IR (AR 2R Argo TRAREE B # UBE A2
SO E L AL H BT 4 H 7 HD 5 (b) Harold 5335 (4 A 4 B, LGS GEBEm (4 A 7 B A4 55 @ H 10 B RESZ) B2
B REIR AR 2 &, (a) Profiles of depth-dependent changes in upper ocean salinity during Harold's transit (March 29-April 13, 2020), black

dashed lines represent the 35. 4 salinity isoline, gray dashed lines represent the closest approach date of the Argo float to tropical cyclone Harold's path

(April 7, 2020); (b) Upper ocean salinity profiles as a function of depth before (April 4, red solid line), during (April 7, blue solid line), and after

(April 10, black solid line) the passage of tropical cyclone Harold. )

B 7 40’58 6903024 19 Argo TEFRTE Harold 12 35 1y J5 XL 1 (%)L J2 90 7 5 B i VR 1) A8 1k
Fig. 7 Upper ocean salinity profiles observed by Argo float 6903024 before and after the passage of tropical cyclone Harold
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Characterizing the Upper Ocean Response to Tropical Cyclone Harold
(2020) in the South Western Pacific
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Abstract: Tropical cyclones are intense, nonlinear atmospheric eddies that form over the ocean and can
induce complex and violent oceanic dynamics as well as thermal responses in the upper ocean. In 2020,
Super Tropical Cyclone Harold developed over the tropical South Pacific Ocean, reaching maximum
wind speeds of 64. 3m/s. Following its formation, Harold exhibited an unusual west-to-east trajectory
across the northeastern Australian waters. Using observations from remote sensing data, Argo float and
HYCOM reanalysis data, post-cyclone measurements revealed a significant increase in sea surface salini-
ty and chlorophyll concentration, along with rapid cooling of sea surface temperature. These changes
were accompanied by a deepening of the mixed layer and a reduction in sea surface height anomaly.
These oceanic responses were particularly pronounced when the cyclone was at its peak intensity and
moving slowly. Despite the presence of a deeper upper warm layer on the left side (lower latitude) of
the cyclone’s path, the unusual west-to-east trajectory of Harold still induced stronger oceanic responses
on the left side of its track than on the right, the phenomenon occurred due to the enhanced resonance
effect between winds and near-inertial currents on the left side of the cyclone’s path. Further analysis in-
dicates that oceanic changes at depths shallower than 100 m were primarily driven by mixing due to
shear instability in the current triggered by the cyclone, while responses at depths greater than 100 m
were likely dominated by upwelling.

Key words: South Pacific Ocean; tropical cyclone Harold; upper ocean response; temperature; salini-

ty; chlorophyll concentration
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