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Description of the material

Figure S1: Scatterplots of the SSTA versus Vmax using all TC track-points in global
oceans.

Figure S2: Spatial patterns of composited SSTA for different R34 groups associated
with Tropical Storms (TS) in different TC-active basins.

Figure S3: Spatial patterns of composited SSTA for different R34 groups associated
with Categories 3-5 (Cat 3-5) TCs in different TC-active basins.

Figure S4: Scatterplots of the TC-induced SSTA, enthalpy flux, and TC IR against the
R34 of per 25th percentiles for TS in different TC-active basins.

Figure S5: Scatterplots of the TC-induced SSTA, enthalpy flux, and TC IR against the
R34 of per 25th percentiles for Cat 3-5 TCs in different TC-active basins.

Figure S6: Spatial patterns of composited SSTA associated with non-RI and RI cases
for TS in different TC-active basins.

Figure S7: Spatial patterns of composited SSTA associated with non-RI and RI cases
for Cat 3-5 TCs in different TC-active basins.

Figure S8: Assessment of the role of R34, Uh and dT in TC-induced SSTA for TS in
different TC-active basins.

Figure S9: Assessment of the role of R34, Uh and dT in TC-induced SSTA for Cat 3-5
in different TC-active basins.

Table S1: Statistics of the composited TC-induced SSTA for different R34 groups
associated with TS in different TC-active basins.

Table S2: Statistics of the composited TC-induced SSTA for different R34 groups
associated with Cat 3-5 TCs in different TC-active basins.

Table S3: Statistics of the composited TC-induced SSTA for non-RI and RI cases for
TS in different TC-active basins.

Table S4: Statistics of the composited TC-induced SSTA for non-RI and RI cases for
Cat 3-5 TCs in different TC-active basins.
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Figure S1. Scatterplots of the SSTA versus Vmax using all TC track-points in
global oceans.
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Figure S2. Same as Fig. 4, but for tropical storms (TS). Spatial patterns of
composited SSTA associated with TS in different TC-active basins (from left to right,
WNP, ENP, NA, SIO, and SP). (a—) composited SSTA for TCs with R34 smaller
than 25th percentiles in each basin; (f—j) as in (a—€), but for medium TCs with R34
between 25th and 75th percentiles in each basin; (c) as in (a), but for large TCs with
R34 larger than 75th percentiles in each basin; The blue dotted-dashed circle in each
figure indicates the average R34. The black dashed line in each figure indicates the
contour of SSTA=-0.5 °C. The red triangle in each figure indicates the location of the
maximum TC-induced SSTA. The average R34 is shown in the lower-left corner in
each figure.
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Figure S3. Same as Fig. 4, but for Cat 3-5 TCs. Spatial patterns of composited
SSTA associated with Cat 3-5 TCs in different TC-active basins (from left to right,
WNP, ENP, NA, SIO, and SP). (a—) composited SSTA for TCs with R34 smaller
than 25th percentiles in each basin; (f—j) as in (a—€), but for medium TCs with R34
between 25th and 75th percentiles in each basin; (c) as in (a), but for large TCs with
R34 larger than 75th percentiles in each basin; The blue dotted-dashed circle in each
figure indicates the average R34. The black dashed line in each figure indicates the
contour of SSTA=-0.5 °C. The red triangle in each figure indicates the location of the
maximum TC-induced SSTA. The average R34 is shown in the lower-left corner in
each figure.
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Figure S4. Same as Fig. 9, but for TS. Scatterplots of the (a) TC-induced SSTA,
(b) enthalpy flux, and (c) TC IR against the R34 for TS in all TC-active basins. Linear
regression trend lines in SSTA, enthalpy flux and TC IR with R34 are shown as gray
dashed lines, and the gray shaded areas indicate the 95% confidence intervals.
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Figure S5. Same as Fig. 9, but for Cat 3-5 TCs. Scatterplots of the (a)
TC-induced SSTA, (b) enthalpy flux, and (c) TC IR against the R34 for Cat 3-5 TCs
in all TC-active basins. Linear regression trend lines in SSTA, enthalpy flux and TC
IR with R34 are shown as gray dashed lines, and the gray shaded areas indicate the
95% confidence intervals.
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Figure S6. Same as Fig. 10, but for the composited SSTA with (a—e) non-RI and
(f-) RITS.
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Figure S7. Same as Fig. 10, but for the composited SSTA with (a—e) non-RI and
(f-j) RI Cat 3-5 TCs.
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Figure S8. Same as Fig. 13, but for TS. Assessment of the role of R34, Uh and dT
in TC-induced SSTA for TS in different basins. Scatterplots of the SSTA versus R34
(y-axis), Uh (x-axis) and dT (z-axis) for TCs in the (a) WNP, (b) ENP, (c) NA, (d)
SIO and (e) SP. The red, violet and green solid lines in each figure indicate the 25th
and 75th percentiles of R34, Uh and dT, respectively. The colored texts in the
upper-right corner represent the SSTA difference induced by small, fast TCs with
weak stratification and large, slow TCs with strong stratification.
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Figure S9. Same as Fig. 13, but for Cat 3-5 TCs. Assessment of the role of R34,
Uh and dT in TC-induced SSTA for Cat 3-5 in different basins. Scatterplots of the
SSTA versus R34 (y-axis), Uh (x-axis) and dT (z-axis) for TCs in the (a) WNP, (b)
ENP, (c) NA, (d) SIO and (e) SP. The red, violet and green solid lines in each figure
indicate the 25th and 75th percentiles of R34, Uh and dT, respectively. The colored
texts in the upper-right corner represent the SSTA difference induced by small, fast
TCs with weak stratification and large, slow TCs with strong stratification.



Table S1. Same as Table 2, but for TS. Statistics of the composited TC-induced
SSTA for different R34 groups associated with TS in different TC-active basins.

WNP ENP NA SIO SP

R34 (km) Small 73+1.2 57+0.7 66+1.1 70+1.4 70+2.0
Medium 13111 96+0.7 130+14 117+#1.0 121+16

Large 242+4.4  168+2.7 270+7.4  198+3.1 229+6.1

Uh (ms?) Small 4.9+0.2 4.5+0.1 5.4+0.2 3.8+0.2 4.6x0.4
Medium  5.1+0.1 4.3+0.1 5.3+0.1 3.8+0.1 4.2+0.2

Large 5.2+0.2 4.6+0.1 5.3+0.2 4.1+0.2 5.1+0.4
RT (hour) Small  11.4+0.7 9.5%0.6 9.9+09 14.1+14 13.0+1.3
Medium 19.5+0.8 16.6+0.7 19.9+1.1 26.3x1.4 259+2.1
Large  36.2+2.3 25.0+1.3 42.1+4.4 38.0+2.7 47.6%7.3

S{igin‘i‘”(ﬂg' Small  -05 0.4 0.3 0.8 0.6
Medium  -0.7 0.6 05 0.9 0.9
Large  -13 0.7 0.6 11 11

gﬂs?ﬂug Small 07 0.4 0.4 0.9 0.7
Medium  -0.8 0.7 0.6 11 0.9
Large -1.4 -0.8 -0.7 -1.2 -1.1

Cold wake

area (x10* Small 17.1 / / 39.0 32.8

km?)
Medium 416 11.8 8.6 47.4 51.5
Large 1685  26.0 351 1047 1502

Shift (km)  Small 50 40 60 20 20
Medium 50 70 70 -20 30

Large 80 70 110 -30 -70




Table S2. Same as Table 2, but for Cat 3-5 TCs. Statistics of the composited
TC-induced SSTA for different R34 groups associated with Cat 3-5 TCs in different
TC-active basins.

WNP ENP NA SIO SP

R34 (km) Small 172+2.4  115+2.4  152+2.7 141+2.7 153+2.8
Medium 248+19 168+2.0 228+2.6 206+2.6 215+2.6

Large 354+5.2 248451  313+8.3 290+4.6 286%4.0

Uh (ms?) Small 5.6£0.2 49+03  5.6+03 3.1+0.2 4.1+0.2
Medium 5.1+0.1  4.7+0.2 55+0.2 3.9+0.2 4.8+0.3

Large 5.1+0.2  49+0.2 54+0.3  4.0+0.3 5.8+05

RT (hour) Small 21.8+1.6 16.5%¥1.7 17.6x1.1 33.2+29 24.7+1.6
Medium 35.8+2.3 22.9+15 29.0+2.7 38.3#3.0 31.9%+2.7

Large  46.1+2.8 31.0x1.4 38.1+2.7 55.845.0 44.5+54

?igir:/;ﬂg; Small  -08 0.6 0.7 13 1.0
Medium  -16 1.2 1.0 15 12
Large  -2.1 14 15 2.1 18

;V'Sﬁ”z“g Small  -10 0.7 0.8 15 1.3
Medium  -1.9 14 14 17 14
Large -2.5 -1.8 -2.0 -2.4 -2.1

Cold wake

area (x10°  Small 353 12.2 28.8 50.1 80.7

km?)
Medium 1140 391 78.2 9002 1159
Large 2081 807 1439 1997 2161

Shift (km)  Small 60 40 60 10 40
Medium 60 50 90 30 50

Large 70 80 90 -50 -70




Table S3. Same as Table 3, but for TS. Statistics of the composited TC-induced
SSTA for non-RI and RI cases for TS in different TC-active basins.

WNP  ENP NA SIO SP
R34(km) Non-RI 139432 103%2.4 148+4.6 124832 131%52
RI 124:66 9650 117485 113457 131:9.8
Uh(msY)  Non-RI 49+01 44%#01 54401 39:0.1  4.40.2
RI 52:03 50$02 5503 35:0.3 4604
RT (hour)  Non-RI 212+10 16.8:0.8 22.4+18 257+16 283+3.3
RI 172820 124309 139+13 252430 233%2.6
Slf)gin‘iv'(ﬂg' Non-RI  -0.8 0.7 05 1.2 0.9
RI 0.6 0.6 05 11 0.9
Cold wake
area (x10°  Non-RI 646 289 110 852 79.7
km?)
RI 45 207 9.9 60.9 73.1




Table S4. Same as Table 3, but for Cat 3-5 TCs. Statistics of the composited
TC-induced SSTA for non-RI and RI cases for Cat 3—5 TCs in different TC-active

basins.
WNP  ENP NA SIO Sp
R34 (km)  Non-RI 255475 171#6.6 222481 219+7.7 217466
RI 228$64 165$6.5 20247.9 19747.3  210+8.0
Uh(ms!) Non-RI 51#02 48:02 56:03 3.8:03 45+0.3
RI 5302 50:02 57#02 3502 45:0.3
RT (hour)  Non-RI 35126 226516 25117 423437 347434
RI 288420 210+1.6 221#12 38.0:30 34.6+3.4
Slf)gin\iv'(ﬂg Non-RI  -15 1.0 1.0 17 1.3
RI 1.0 0.9 0.9 14 11

Cold wake
area (x10'  Non-RI 1185 430 742 1288 1415

km?)
RI 87.3 37.0 60.7 9.7 1316




