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Category
Winds

(knots)

V^2 (fcn. 

of ACE, k. 

energy)

V^3 (fcn. of PDI, 

destructiveness)

1 64-82 4,096 262,144

2 83-95 6,889 571,787

3 96-113 9,216 884,736

4 114-137 12,996 1,481,544

5 (Katrina)
>137 -

159
18,225 2,460,375

‘Cat 6’? 
Haiyan, 

Hagibis, 

Patricia

>=160 
(160-170-

185)

25,600-

28,900-

34,225

4,096,000-4,913,000-

6,331,625

Category ‘6’  TCs: Lin et al. 2014; 2021; Wehner and Kossin 2023; Lin et al. in prep. 2026 
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Category ‘6’ vs. Category ‘5’ TCs

Objective

Category 6 Hot Spot Predictor



Lin et al. in prep. 2026 



Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C1 27.73504 2.37195 613
-4.93302 99.99991

C2 28.14775 1.0142 324

T-test (Pre SST)              

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C2 28.14775 1.0142 324
-1.56661 88.22855

C3 28.26366 0.71941 307

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C3 28.26366 0.71941 307
-3.62077 99.96809

C4 28.47667 0.56891 509

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C4 28.47667 0.56891 509
-8.03613 100

C5 28.92017 0.35476 184

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C5 28.92017 0.35476 184
-1.81992 91.72327

C6 29.16109 0.28073 18



Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C1 36.68597 635.45459 551
-3.07379 99.78015

C2 42.03368 593.91736 317

T-test (Pre-OHC)              

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C2 42.03368 593.91736 317
-2.01393 95.55485

C3 46.02876 626.72571 304

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C3 46.02876 626.72571 304
-4.43054 99.9989

C4 54.38178 753.89874 505

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C4 54.38178 753.89874 505
-10.29763 100

C5 78.46682 731.8681 184

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C5 78.46682 731.8681 184
-2.04067 94.6019

C6 91.12548 621.0379 18



Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C1 8.87071 31.71413 621
4.18714 99.99686

C2 7.48033 19.17867 324

T-test (vertical wind shear)              

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C2 7.48033 19.17867 324
1.47088 85.81775

C3 6.98241 17.00846 307

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C3 6.98241 17.00846 307
2.24494 97.48563

C4 6.34028 13.44414 509

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C4 6.34028 13.44414 509
2.32931 97.9631

C5 5.68453 9.72272 184

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C5 5.68453 9.72272 184
1.21478 76.28201

C6 4.90088 6.53958 18



Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C1 2.26007 0.57841 621
-1.64658 89.99

C2 2.34286 0.51719 324

T-test (Qa@500hPa)              

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C2 2.34286 0.51719 324
0.12351 9.82304

C3 2.33587 0.49216 307

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C3 2.33587 0.49216 307
-2.74575 99.3795

C4 2.47523 0.49524 509

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C4 2.47523 0.49524 509
-3.59155 99.96224

C5 2.6857 0.45286 184

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C5 2.6857 0.45286 184
0.68858 50.09595

C6 2.56157 0.54069 18



Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C1 34.579 1.94825 617
-0.52552 40.06404

C2 34.62254 1.20111 324

T-test (Pre-SSS)              

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C2 34.62254 1.20111 324
-0.72877 53.3587

C3 34.68122 0.85266 307

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C3 34.68122 0.85266 307
2.2482 97.50624

C4 34.53791 0.65478 509

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C4 34.53791 0.65478 509
2.7557 99.3853

C5 34.3641 0.49528 184

Category Mean Variance Sample 

number

T value Confidence 

Level

(two-tailed)

C5 34.3641 0.49528 184
-0.52941 39.78785

C6 34.45246 0.453 18



C5 OHC: 78 kj/cm2
C6 OHC: 91 kj/cm2

+ 17% 



Pseudo warm

Potential Intensity (Bister and Emanuel 1998, SST based)

Ocean Coupling Potential Intensity (OCPI) (Lin, Black, Price et al. 2023)

Include subsurface info. in PI 

𝑉𝑂𝐶_𝑃𝐼
2 =

ത𝑇 − 𝑇0
𝑇0

𝐶𝑘
𝐶𝐷

𝑘∗ − 𝑘

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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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)



Guan et al. Nature Geoscience 2026

All drifters from 1992-2021

https://www.nature.com/articles/s41561-025-01879-x


Guan et al. Nature Geoscience 2026



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

