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irty Years of Making Atlantic Seas
rricane Forecasts - Lessons Lea
Certitudes Abandoned

William M. Gray
Department of Atmospheric Science
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“There Is no way to tell
how active the coming
Atlantic hurricane
season iIs going to be.”

-Neil Frank, Director of NHC
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HURRICANE DAYS PER YEAR

o L66T
G66T
€66T
T66T
686T
/86T
G86T
€86T
T86T
6.6T
LLGT
G/61
YASY)
1,61
6961
L96T
Go6T
€96T
T96T1
6S6T
LSG6T
GG6T
€G6T
TS6T
66T

45

57

(1949-1995)

i
!
T
)
<
L
=
©)
o
T

38

e FROM WEST ~ 2

39

30 mb Zonal Winds
Summer
43
41

46

46

57







2R

NS
SN

" / MH
\ Seasonal Mean
\ 12.62 days
A\

_ 10 Wettest Years

\ .
i
‘ ] / \
R -

1

e

A

MH

- Seasonal Mean
1.O3 days

10 Driest Years

- ‘-f




| THC (or AMO)
%

STRONG

THC (or AMO)
—
WEAK |




TOM 4

&N 4

S0N1a

40N 4

JOW g™ '

20N9

o]

Ed

158 T T T T T T T T
S0 BOW JoW Bal Lo 400 30 20 1O o

STRONG THC

TOM 4

&N 4

SONqa

40N 4

JOW g™ '

20N9

o]

Ed

105

QoW BOW  JOW BOW  S0W 40w 30W  20W 10w

WEAK THC

o



240

200 H

1.40 4

1.00 H

0.50

0.00

0580

-1.00 +

-1.60

-2.00

-2.480

N. Atlantic SSTA

50-60°N: 10-50°W e

G/ -14 6
Global /|:E - /28 Global /4
Warming Warming

~ 11

FE

— Fast —
1
Global Cooling

—_ = = = = — — — = — — — — — — — — = = — — — = — = — = — T — o @




1970199

25 Ye\??ﬁ)g/ /

R I \
\ I

o 4

o {
o
Aoy
|
Ty

i

4

‘\‘ 92

- -_"f!sr ’
Pavd =
i

=~

/
}Qf
~ \

ATLANTIC
THC
STRONG

80 MAJOR
HURRICANES

RATIO
RELATIVE
70
1970-1994

# #
MH MHD

A ATLANTIC

THC
WEAK

38 MAJOR
HURRICANES

ATLANTIC
THC
STRONG

66 MAJOR
HURRICANES

i 025_ ars
— s, >

——

malized

2.1 32

1.0 1.0

2.4 34




OCEAN \
CURRENT 2

sLp & !

HUR TRADES '3 ¥ /Ran A\
R T3un e o

RS eSS
2 - SOT

) N
st . ;

9 W SST
ENSO 10




VERIFICATION OF PREVIOUS FORECASTS (After 1 August Forecast)

Year Predicted NS Observed NS Predicted H Observed H 1H 2H
1984 10 12 7 5 °
1985 10 9 7 6 °
1986 7 4 4 3 i 1
1987 7 7 4 3 °
1988 11 12 7 5 °
1989 9 8 4 3 7
1990 11 12 6 7 °
1991 7 7 3 4 o 9
1992 8 6 4 4 C /
1993 10 7 6 4 ° 1 3
1994 7 6 4 3 °
1995 16 14 9 10 °
S | i [+ J S AU S AR cH

1997 11 6 5 1 BUST
1998 10 13 6 4 10
1999 14 11 9 8 °
2000 11 14 7 8 °
2001 12 14 7 9 °
2002 9 11 4 4
2003 14 12 8 3 5
2004 13 14 7 9 °
2005 13 20 8 4 12
2006 13 7 7 5
2007 13 12 8 6
2008 13 12 7 6
2009 10 9 4 3
2010 16 17 9 11
2011 12 15 9 7
2012 10 15 5 4 9
2013 14 9 8 6 2 BUST

Average 11.1 10.7 6.4 6.1

1984-2013 Correlation 0.60 0.52

Correlation w/o 1997 & 2013 0 69 063
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Bill Gray and Phil Klotzbac
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2 00 8 7 Dec. Updat.e Update Update
2007 9 April  3June 5 August Obs.
Hurricanes 7 8 8 9 8
Named Storms 13 15 15 17 16
Hurricane Days 30 40 40 45 29.50
Named Storm Days 60 80 80 90 84.75
Major Hurricanes 3 4 4 5 5
Major Hurricane Days 6 9 9 11 8.50
Accumulated Cyclone Energy 115 150 150 175 146
Net Tropical Cyclone Activity 125 160 160 190 164
20 10 9 Dec. Updat'e Update Update
2009 7 April  2June 4 August Obs.
Hurricanes 6-8 8 10 10 12
Named Storms 11-16 15 18 18 19
Hurricane Days 24-39 35 40 40 37.50
Named Storm Days 51-75 75 90 90 88.25
Major Hurricanes 3-5 4 5 5 5
Major Hurricane Days 6-12 10 13 13 11
Accumulated Cyclone Energy 100-162 150 185 185 163
Net Tropical Cyclone Activity 108-172 160 195 195 195
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“The best laid schemes of mice and
men sometimes go awry”

-- R. Burns
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MCEP /NCAR Reanalysis
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US Landfalling Major Hurricanes
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21st NOAA Climate Workshop, Huntsville, AL (1996)

FORECAST OF GLOBAL CIRCULATION
CHARACTERISTICS IN THE NEXT 25-30 YEARS

William M. Gray
(written in 1996)

We expect that these changing THC (or MOC) patterns will
lead to enhanced intense (or major) hurricane activity in
coming vears and to a small global surface temperature
cooling. ltis likely that the mean global surface
temperature change in the next 20-30 years will be more
driven by nature than by anthropogenic influences and be
one of weak cooling, not warming.




