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Category ‘6’ TCs: Lin et al. 2014; 2021; Wehner and Kossin 2023; Lin et al. in prep. 2026
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Objective

Category ‘6’ vs. Category ‘5’ TCs

Category 6 Hot Spot Predictor



Lin et al. in prep. 2026
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T-test (P

e SST)

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C1 27.73504| 2.37195 613
-4.93302 | 99.99991

C2 28.14775 1.0142 324
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C2 28.14775 1.0142 324
-1.56661 | 88.22855

C3 28.26366 | 0.71941 307
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C3 28.26366 | 0.71941 307
-3.62077 | 99.96809

C4 28.47667| 0.56891 509
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C4 28.47667| 0.56891 509
-8.03613 100

C5 28.92017| 0.35476 184

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)
Cs 28.92017| 0.35476 184
-1.81992 | 91.72327
Co 29.16109 | 0.28073 18
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T-test (Pre-OHC)

Category | Mean | Variance | Sample | T value | Confidence Category | Mean | Variance | Sample | T value | Confidence
number Level number Level
(two-tailed) (two-tailed)
C1 36.68597| 635.45459 551 C5 78.46682 | 731.8681 184
-3.07379 | 99.78015 -2.04067 94.6019
C2 42.03368  593.91736 317 Cé6 91.12548 | 621.0379 18

Category | Mean | Variance | Sample | T value | Confidence

number Level . . . )
(two-tailed) - Pre-OHC
C2  |42.03368| 593.91736 | 317 !
-2.01393 | 95.55485 100 -
C3 46.02876 | 626.72571 304 |
Category | Mean | Variance | Sample | T value | Confidence ' ]
number Level
(two-tailed) |
C3 46.02876 | 626.72571 304 50 - é
-4.43054 99.9989 . &
C4 5438178 | 753.89874 505 ®
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed) 0- , : , , , ,
C4 54.38178 | 753.89874 505 1 2 3 4 5 6

-10.29763 100

C5 78.46682 | 731.8681 184




T-test (vertical wind shear)

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C1 8.87071| 31.71413 621
4.18714 99.99686

C2 7.48033| 19.17867 324
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C2 7.48033| 19.17867 324
1.47088 | 85.81775

C3 6.98241| 17.00846 307
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C3 6.98241| 17.00846 307
2.24494 97.48563

C4 6.34028 | 13.44414 509
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C4 6.34028 | 13.44414 509
2.32931 97.9631

C5 5.68453| 9.72272 184

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)
C5 5.68453 | 9.72272 184
1.21478 76.28201
Cé6 4.90088 | 6.53958 18
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T-test (Qa@500hPa)

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C1 2.26007| 0.57841 621
-1.64658 89.99

C2 2.34286| 0.51719 324
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C2 2.34286| 0.51719 324
0.12351 9.82304

C3 2.33587| 0.49216 307
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C3 2.33587| 0.49216 307
-2.74575 99.3795

C4 2.47523| 0.49524 509
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C4 2.47523| 0.49524 509
-3.59155 | 99.96224

C5 2.6857 | 0.45286 184

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)
C5s 2.6857 | 0.45286 184
0.68858 50.09595
Cé 2.56157| 0.54069 18
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T-test (P

e-SSS)

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C1 34.579 1.94825 617
-0.52552 | 40.06404

C2 34.62254 1.20111 324
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C2 34.62254 1.20111 324
-0.72877 53.3587

C3 34.68122 | 0.85266 307
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C3 34.68122 | 0.85266 307
2.2482 97.50624

C4 34.53791 0.65478 509
Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)

C4 34.53791 0.65478 509
2.7557 99.3853

C5 34.3641 0.49528 184

Category | Mean | Variance | Sample | T value | Confidence
number Level
(two-tailed)
Cs 34.3641 0.49528 184
-0.52941 | 39.78785
Co 34.45246 0.453 18
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Temperature (°C)
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Potential Intensity (PI, Bister and Emanuel 1998, SST based)

Ocean Coupling Potential Intensity (OCPI, include subsurface
contribution in PI ) (Lin et al. GRL 2013)

Pre SST vs. Coupled SST (i.e., PreSST-Cooling)
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Oceaninternal tides suppress tropical cyclones in the South China Sea
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TC intensification characteristic
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Sea surface signatures of oceanic internal waves

Envisat SAR Wide Swah image écquired over the South China Sea on 18-06-2005, 021:3UTC
showing sea surface signatures of oceanic internal waves. Swath widths: 400 km.
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Left: comparison of TC intensification rate with various environmental
parameter. The most sensitive is SST cooling and thus flux. Due to
enhanced TC-induced cooling due to the presence of internal tides, the
cooling negative feedback is too strong and suppress TCs. Middle and right:
comparison between NA (no internal tide) vs. SCS. (Guan et al. 2024)



nature geoscience 8

Article https://doi.org/10.1038/s41561-025-01879-x

Weak self-induced cooling of tropical
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Seasurface temperature directly beneath tropical cyclones s cructal for

thelr Intensification. In the long term, global warming heats the surface
oceans, Intensifying troplcal cyclones, whereas concurrently withacyclone,
Inner-core surface cooling s Induced by the cyclone Itself curtalling Its
Intenslfication. However, the magnitude of cyclone-Induced cooling, or the
trend In storm-local seasurface temperature, remains uncertain. Here we
provide a quantification using global surface drifter data from 1992 t0 2021.
We find that storm-local sea surface temperaturesare rising at 0.29 + 0.07 °C
per decade—about twice the average rate In tropical cyclone-active reglons
despite enhanced cyclone-Induced cooling: furthermore, the magnitude of
cyclone-Induced Inner-core cooling Is far smaller than previous estimates. The
Inner-core cooling measured by driftersis -0.68 + 0.04 °C, substantially less
than microwave satellite estimates (-1.05 + 0.06 °C). State-of-the-art climate
models tend to overestimate Inner-core cooling while underestimating storm
Intensity. These findings offer observational benchmarks for modelsand
suggest that current projections may underestimate the strength, frequency
and Impacts of major troplcal cyclones.

Tropical cyclones (TCs) are among the most devastating natural dis-
asters on Earth’. Under greenhouse warming, TCs have been shifting
towards higher Intensities’ *. The Increasing TC Intensity, combined
withits poleward and coastal migration® ¥, poses rising risks toaffected
communities. Therefore, a better understanding of environmental
factors controlling TC Intensities and consequent Improvements In
forecasts and future projections to mitigate thelr Impacts are of great
Importance tosoclety”. Among atmosphere -oceanfactors, storm-local

sea surface temperature (SST) directly beneath TCs (defined as SST
within 500 km around TC centre) Is cructal as It determines TCs'
enthalpy supply and thus Is pivotal In controlling TC Intensity ™. In
recentdecades, despite effortsto measure storm-local SST using fixed
buoys, ship- or alrcraft-based '*%, the collected obser-
vatlons have covered limited Intense Category 1-5 TCs and mostly
concentrated In the North Atlantic. Consequently, an understanding
of storm-local SST on a global scale Is not previously avallable.
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Conclusions
Part 1: Category ‘6’ TCs and OHC
(Lin et al. to be submitted 2026)

a. Pseudo-Warm vs. Robust-Warm Ocean

b. Ocean Coupling Potential Intensity (OCPI Lin et al.
2013) for Category ‘6’ hot spot detection

c. Hot Spot has expanded significantly



Conclusions

Part 2: Guan et al. Nature Comm. 2024:
Ocean Internal Tides as an effective damper
to suppress TCs

Part 3: Guan et al. Nature Geoscience 2026:
Large Amount of Global Drifters for
Quantification of TC-induced Cooling effect



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20


     V  O C _ P I 2 =    T - −  T 0   T 0    C k   C D  (  k ∗ − k )

