On-line Supplement:

As discussed in the main text of this manuscript, a large part of the secular
increase in Atlantic cyclones recorded in HURDAT since the late-19™ Century is due to
an increase in very short-lived storms. Auxiliary Figure 1 shows the contribution to the
1878-2008 linear trend in Atlantic storm counts from storms of varying durations. In both
the raw HURDAT data and that adjusted using the estimate of missed storms of Vecchi
and Knutson [2008, VKO08], the linear trend of storms in very short-lived categories — less
than or equal to 2 days — provide the bulk of the increasing linear trend in storm counts.
Meanwhile, there is a decrease in the number of longer-lived storms (duration > 7.5
days). Itis unknown what the cause is for the decreased frequency of very long-lived
TCs over this 130 year period.

In the main text, we used a two-day duration threshold for very short-lived
storms, though this choice is somewhat arbitrary. However, as Figures A2-A17 show, the
principal results discussed in the text (that the recorded increase in Atlantic storms since
the late-19™ Century is due to very short-lived storms, and that once these storms are
removed there is no significant secular trend in Atlantic storm counts since the late-19"
Century) are unaltered for a very short-lived storm threshold of 1.5 days and higher. As
the threshold for very short-lived storm is increased, the adjustment of VKO8 is reduced,
indicating that storms of greater duration were more easily detectable by the methodology

of VKO8.
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Figure Al: Contribution to the 1878-2008 linear trend in tropical storm counts from
storms in each 0.5 day duration bin. Top panel is for the unadjusted HURDAT dataset,

bottom panel is for the adjusted data using the methodology of VKO8.
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Figure A2: (upper left) Frequency (in red) of all Atlantic tropical cyclones (tropical and
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subtropical storms) which lasted as a tropical cyclone for 0.5 days or less from 1878 to

2008. (upper right) Frequency (in red) of Atlantic tropical cyclones that lasted greater

than 0.5 days from 1878 to 2008. (bottom right) Adjusted frequency (in red) of Atlantic

moderate to long-lived tropical cyclones from 1878 to 2008. For these three panels, the

black curve is a five-year centered mean, and the blue line is the 1878 to 2008 trend.

(bottom left) Estimated frequency (in red) of “missed” tropical cyclones of medium to

long duration (greater than 0.5 days), “missed” storms estimated with the methodology of

VKO08. For the bottom left panel, the black curve is a five year centered mean. and the

blue curve is the estimated frequency of “missed” tropical cyclones of any duration.
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Figure A3: Same as Figure A2, but using a duration threshold for tropical cyclones of 1.0

days.
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Figure A4: Same as Figure A2, but using a duration threshold for tropical cyclones of 1.5

days.
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Figure Ab: Same as Figure A2, but using a duration threshold for tropical cyclones of 2.5

days.
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Figure A6: Same as Figure A2, but using a duration threshold for tropical cyclones of 3.0

days.
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Figure A7: Same as Figure A2, but using a duration threshold for tropical cyclones of 3.5

days.



Arnual and 8-Year TS {dur LE 4dy) — HURDAT Arnual and 8-Year TS (dur GT 4dy} — HURDAT
1o —L 1 | 1 1 1 1 1 | | 1 1 1 1 1 | | 1 1 1 1 1 | 1 1 1

L = 3.96B9 Stormz/Cy . L = —0.452314 Storma Cy - s8.0
= 41756 Storms - 1w = 5.2137 Storms L
— - z40
— - z0.0
— - 18.0
— — 12.0
1 - :
] a - ao
| R |
| —h - 40
R T T T T T T 1 T T T T T 1 T T 0.0
1850 ta00 1924 1540 1960 1850 2006 185G 1900 1520 1840 1980 196G 2000
1880 1900 1928 1840 1580 1950 2000 1850 1900 1520 1540 1960 1950 2000
[ I N N B Y B N | I S T O M B 1
5.0 — - - L = —0.85038 Storme/Cy - =5.0
— L - W= 5.501% Storms L
24.0 — ~ — ~ 240
20,0 - - — - 20.0
16,0 | - — - 18.0
120 — — — — 12.0
8.0 —| - - - 8.0
40 - — \ ol - a0
00— T T T T T T T T T T T T T T 1 oo
Annual and 9=Year VKOIB Adj. to TS (dur GT 4dy) Annual and H=Year TS {dur GT 4dy) — vKOB Adjusted
A

Figure A8: Same as Figure A2, but using a duration threshold for tropical cyclones of 4.0

days.
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Figure A9: Same as Figure A2, but using a duration threshold for tropical cyclones of 4.5

days.
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Figure A10: Same as Figure A2, but using a duration threshold for tropical cyclones of

5.0 days.
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Figure A11: Same as Figure A2, but using a duration threshold for tropical cyclones of

5.5 days.
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Figure A12: Same as Figure A2, but using a duration threshold for tropical cyclones of
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6.0 days.
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Figure A13: Same as Figure A2, but using a duration threshold for tropical cyclones of

6.5 days.
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Figure Al14: Same as Figure A2, but using a duration threshold for tropical cyclones of

7.0 days.
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Figure A15: Same as Figure A2, but using a duration threshold for tropical cyclones of

7.5 days.
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Figure A16: Same as Figure A2, but using a duration threshold for tropical cyclones of

8.0 day
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