The Halloween Nor’easter of 1991
The No-Name Storm

The Perfect Storm
The Killer Storm
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Overview

Western Atlantic from the Maritimes to FL and Puerto Rico
(10/28-11/1)

*surge and coastal flooding (BOS worst Wed aftn Oct 30,
CT-NY-NJ morning 31st, MD-VA-NC afternoon 31st). Lost
homes, lengthy road closures-infrastructure damage and
multiple high tide cycles of tidal flooding to varying degrees
(w little of the typical preceding rains).

YET: NCDC CPI adjusted does not rank this storm in its

yearly table 1980- (Katrina #1 153B, Sandy #2 68B, Andrew #3
46B, various droughts & floods, Matthew 20B, Bob 2.7B, est 1938 5B)

*HOWEVER: MARINE was the much bigger story...USCG
SAR 75 mariners in distress. (13 deaths including 8 at sea)
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The ANDREA GAIL
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Surge relationships

ET 33mb pressure drop (1" mercury) = 1ft surge
Remainder surge is wind and Ekman transport

Tropical (much tighter pressure gradient

25mb pressure drop (.75" mercury) = 3 ft surge
50mb pressure drop (1.5” mercury) = 6.5 surge
100mb pressure drop (3" mercury) =14 ft surge
Remainder surge is wind and Ekman transport

Bays and inlets with special enhancements wind related.
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Satellite loop 55 sec-1:55



https://youtu.be/0FevyOcqMN0

Loop 925MB left 500MB right



http://www.opc.ncep.noaa.gov/perfectstorm/mpc_ps_js.shtml
http://www.opc.ncep.noaa.gov/perfectstorm/mpc_ps_js.shtml

Buoy comparison then and now
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Figure 3. Buoy and C-MAN Stations - Mid-Atlantic and Northeast United States.
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Buoy documentation: Scotian plateau 44137 44139
Peak sig WH exceeded 50 ft.

Max crest-trough amplitude near 100 ft, both PS

& Superstorm of March 1993. (exceeded 100 year
existing estimated design of wave ht by 50%)

Extreme storm waves are mathematically
capable about 2X of highest third (sig wave
height HS). Hindcasts validated!

Cardone Joumnal of Atmospheric and Oceanic Technology 1996 Vol 13 pp198, 201
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Closer to home 44011, 44008, 44013

44011 411666 HS 39 152/30 (170 E of HYA)
(50g67kt)

44008 405605 HS 31" 00z/31 (54 SE ACK)
(5396 7kt)

44013 4224706 HS 30" 022/31 (16E of BOS)
(44G55kt)

Could have been worse along New England coast!!! Just like Sandy could
have, along NJ-LI-CT coasts.
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441 37 East Scotian Slope Sig WH (m), Highest WH (m),

== VWHS = 3.10

B VCMX = 6.50
GSPD2 = 16.60
QO FLAG =1




44139
237/28 b feet, max 11 feet G 38 kt

01z/29 20 feet, max 51 feet G48 kt

The time section follows
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44139 (44.3N 57.3W) AG 44.0 56.6 Sig WH(m), Max WH(m)

[ VWHSES — 3.20
= VCMX — 6.60
GSPD2 — 16.70
Q _FLAG — &
m MN

i Oct = 37 e S Oct 28 Oct 51 X



Andrea Gail possibilities

Hatch open (too much load), center of gravity shift,
lost engine power?

Buoys show unusually rapid degradation of conditions from
routine to violent to extreme. Winds and seas from the
northeast or east , would have been on the stern of the
westward heading Andrea Gail. Conditions changed
explosively.

Vince Cardone diagnosed a low level jet that developed
WSW in the NE flow and migrated at a resonance speed that
would move with the swell it generated. Such resonance
(trapped or dynamic fetch) would account for the extremely
rapid degradation of seas.

««««««

(ncEee) L ACHEY




12z/27 Sunday morning syn gradient
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12z/28 Monday morning




00z/29 Monday evening (AG lost 44/56)
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122/29 Tuesday morning
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00z/30 Tuesday evening
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12z/30 Wednesday — our day
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00Z/31 (Wed eve) - H60 ditch 60 se MTK




12z/31 (Thursday morning)




EC 12z 25 60 hr fcst 00z 28 500mb sfc

Friday 25 October 1991 12 UTC ecmd 1460 VT Monday 28 October 1991 00 UTC surface Mean sea level pressure
Friday 25 October 1991 12 UTC eomf 1«60 VT Monday 28 October 1991 00 UTC 500 hPa Geopotentsad
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EC 12z 25 84 hr fcst 00z 29 500mb sfc

UTC surface Mean sea lovel pressure
100

Friday 2§ TC eomf 84 VT:-Tuesday 29 October 1 UTC S00 hPa Geopotertal
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EC 12z 25 96 hr fcst 12z 29 500mb sfc




EC12z 25 120 hr fcst 12z 30 500mb sfc

Friday 2% October 1991 12 UTC eomf 1+ 120 VT:Wednesday 30 October 1591 1 surface Moan soa lov 0SSUNe
Friday 25 October 1991 12 UTC ecmf 1+ 120 VT:Wednesday 30 October 1991 12 UTC 500 hPa Geopotential
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EC 12z 25 144 hr fcst 12z 31 500mb sfc
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Friday 25 October 1991 12 UTC ecmf t+ 144 VT:Thursday 31 October 1991 12 UTC surface Mean sea lovel pressure
Friday 25 October 1991 12 UTC ecmf t+ 144 VT:Thursday 31 October 1991 12 UTC 500 hPa Goopotonsad
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Final stages

On the 318t MSP endured a historic Blizzard.

Meanwhile, the Perfect Storm began evolving over warmer
water back to an unnamed Hurricane on Nov 1 spinning
itself down on Nov 2 near Nova Scotia.

Grace Cat 2, unnamed Hurricane Cat 1.
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The unnamed Hurricane of Nov 1, 1991




18z/28 WFO BOS Analysis
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00z/29 WFO BOS analysis (AG lost contact)
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12z/30 WFO BOS Analysis
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00z/31 WFO BOS Analysis (H-60 ditch)
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CHH sounding and SGL 00z Oct 31, 1991
74494 CHH Chatham Observations at 00Z 3
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60 southeast Montauk 0220z/31

Limited available data

44008 to the east. Lowest pressure ~992MB at 01z,
sustained NW at 00z becomes NE by 02z 45-55kt,
gusts ~ 65 kt, ~30ft seas 9-11 second period, Air 55-
57F, SST 55F

44025 to the west of the ditch: NNE 30-35kt gust 40-
45kt, seas around 14kt 7-9 second period. Air 55F, SST
59F.

Knowing those conditions: It is worthy to read

The Perfect Storm pp174-178 to appreciate the

extraordinary training of the PJ’s.
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Sequence «ey 30 min: IR 7PM EST (00012/31) in flight attempted rescue
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IR 730 PM EST (0031z/31) in flight attempted rescue
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IR 8 PM EST (0101z/31) in flight attempted rescue
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IR 830 PM EST (0131z/31) in flight attempted rescue
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IR 9 PM EST (0201z/31) in flight attempted rescue




IR 930 PM EST (0231z/31) rescuers forced to ditch (red)
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IR 10 PM EST (03012/31)
LIRS




IR 1030 PM EST (02312/31)
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IR 11 PM EST (04012/31)
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5 minutes for questions/comments/shares.

QICEP;‘ & 7



	Title
	Slide 1:  The Halloween Nor’easter of 1991 The No-Name Storm  The Perfect Storm  The Killer Storm  
	Slide 2:   Acknowledgements
	Slide 3:   Acknowledgements
	Slide 4:    Overview
	Slide 5: The ANDREA GAIL
	Slide 6: Surge relationships
	Slide 7
	Slide 8: Satellite loop 55 sec-1:55 
	Slide 9: Loop 925MB left 500MB right
	Slide 10: Buoy comparison then and now
	Slide 11
	Slide 12
	Slide 13: 44137 East Scotian Slope Sig WH (m), Highest WH (m), Gust (m/s) 
	Slide 14: 44139
	Slide 15: 44139 (44.3N 57.3W) AG 44.0 56.6 Sig WH(m), Max WH(m) Gust(m/s)
	Slide 16: Andrea Gail possibilities
	Slide 17: 12z/27 Sunday morning syn gradient
	Slide 18: 00z/28 - Sunday eve
	Slide 19: 12z/28 Monday morning
	Slide 20: 00z/29 Monday evening (AG lost 44/56)
	Slide 21: 12z/29 Tuesday morning
	Slide 22: 00z/30 Tuesday evening
	Slide 23: 12z/30 Wednesday – our day
	Slide 24: 00Z/31 (Wed eve) – H60 ditch 60 se MTK 
	Slide 25: 12z/31 (Thursday morning)
	Slide 26: EC 12z 25 60 hr fcst 00z 28 500mb sfc
	Slide 27: EC 12z 25 84 hr fcst 00z 29 500mb sfc
	Slide 28: EC 12z 25 96 hr fcst 12z 29 500mb sfc
	Slide 29: EC12z 25 120 hr fcst 12z 30 500mb sfc
	Slide 30: EC 12z 25 144 hr fcst 12z 31 500mb sfc
	Slide 31: Final stages
	Slide 32: The unnamed Hurricane of Nov 1, 1991
	Slide 33: 18z/28 WFO BOS Analysis
	Slide 34: 00z/29 WFO BOS analysis   (AG lost contact)
	Slide 35: 00z/30 WFO BOS Analysis
	Slide 36: 12z/30 WFO BOS Analysis
	Slide 37: 00z/31 WFO BOS Analysis  (H-60 ditch)
	Slide 38: CHH sounding and SGL 00z Oct 31, 1991
	Slide 39: 60 southeast Montauk 0220z/31
	Slide 40: Sequence every 30 min: IR 7PM EST (0001z/31) in flight attempted rescue
	Slide 41: IR 730 PM EST (0031z/31) in flight attempted rescue
	Slide 42: IR 8 PM EST (0101z/31) in flight attempted rescue
	Slide 43: IR 830 PM EST (0131z/31) in flight attempted rescue
	Slide 44: IR 9 PM EST (0201z/31) in flight attempted rescue
	Slide 45: IR 930 PM EST (0231z/31) rescuers forced to ditch (red)
	Slide 46: IR 10 PM EST (0301z/31)
	Slide 47: IR 1030 PM EST (0231z/31)
	Slide 48: IR 11 PM EST (0401z/31)
	Slide 49: 5 minutes for questions/comments/shares.   


